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1Grade 5: Grow Guides

EXPLORING LANDSCAPES AND FOOD PRODUCTION  
How do environmental factors affect Canada’s food production?  

Introduction and Overview

The Alberta Canola Producers Grow Guides provide a series of learning 
experiences that are centred on the “big idea” concepts of growth 
and change. This “big idea” focus encourages students to explore the 
interconnectedness of people, their environments, ideas, and change. If 
students can gain understandings of how an animal or plant grows and 
changes over time, they can transfer that learning to better understand 
how responsibilities to their environments also grow, expand, or change.  
This Grade 5 Grow Guide supports learning in Alberta’s Social Studies 
and Science programs of studies.  

GRADE
Alberta Canola Producers’ 

Grow Guides 

5

“Big ideas,” like growth and 
change, are concepts or themes 
that help students connect facts, 
disconnected pieces of information, 
experiences, and skills. The use of 
big ideas helps students transfer 
learning to new situations. 

In this Grow Guide, students explore relationships between 
Canada’s environment and the production of our food supply. 
Students investigate factors in Canada’s living environment that 
affect the growth of food crops, including an exploration of how 
plant eating insects find the right food, the relationship of climate 
and weather to crops such as canola, and the advantages and 
disadvantages of different methods used to control insect pests. 
These investigations include an exploration of some principles 
of chemical reactions. The following questions guide students’ 
inquiry and learning experiences:

 1. How does agriculture affect Canada’s landscapes?

 2. What does it take to produce food?  

 3. How do environmental factors influence decisions about the  
  food supply? 

This Grade 5 Grow Guide also includes a hands-on experiment in which 
students investigate what happens when oil and water are mixed and why 
soap works with both to clean.

An Integrated Inquiry Approach

Questions and issues that are relevant and meaningful to students support 
a constructivist, inquiry-based approach to learning. Critical questions 
frame learning around the “big idea” concept of growth and change 
– a concept that can be explored in multiple contexts that intrigue and 
interest students and set a focus for motivated and integrated learning. 
Abstract concepts, such as growth and change, also stimulate higher-level 
thinking and promote deeper understandings of the knowledge and 
skills that students are expected to gain through curriculum. Presenting 
these concepts through critical questions encourages students to explore 
and investigate. New understandings then become part of their prior 
knowledge and new questions and problems emerge to become the next 
focus for learning. 
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Posed effectively, critical questions ask students to develop and apply 
critical thinking skills, look at multiple perspectives, consider alternatives, 
and recognize that challenges and problems can often involve many 
different solutions. These inquiry-centred questions also demonstrate that 
learning across subject areas is connected, and encourage students to 
transfer and apply their learning to different contexts. 

This teaching and learning resource is developed around an integrated 
inquiry approach and promotes exploratory and experiential learning and 
critical thinking. The exploration of inquiry questions that are relevant and 
meaningful to students engage them in deliberative research and promote 
social participation skills.

The Inquiries

This Grade 5 Grow Guide focuses student learning through an overarching 
inquiry, How do environmental factors affect Canada’s food production? 
Critical questions guide students’ learning experiences in three learning 
sequences. 

How do environmental factors affect 
Canada’s food production? 
Learning Sequence One:  
How does agriculture affect Canada’s landscapes?   

In Learning Sequence One, students revisit what they know about natural 
regions across Canada. They explore the concepts of “landscapes” and 
“agriculture” and consider how these concepts relate to communities and 
human activities. Students then explore and compare connections and 
relationships between Canada’s geographic features and agriculture.  

Learning Sequence Two:  
What does it take to produce food?

In Learning Sequence Two, students focus on and explore the concept of 
food systems, using canola as an example of a food crop that provides 
raw materials. Students are encouraged to consider how different factors, 
including climate, weather, and insects, can impact food production. 
Students also complete a hands-on experiment to find out what happens 
when oil and water are mixed and why soap works with both to clean.

Learning Sequence Three:  
How do environmental factors affect decisions about the food supply?

In Learning Sequence Three, students are introduced to some perspectives 
that people have regarding production of food crops and protection of 
the environment. They then consider how the food supply is impacted by 
choices that farmers make when they grow crops.
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The Process

This resource is structured around three critical questions that form the 
basis for exploring the overarching issue. Each critical question provides a 
focus for a learning sequence, inquiry, and deliberative research. 

Each learning sequence contains “I can…” statements that set a context 
for researching the essential learnings of the sequence, provide criteria 
for assessment, and help students focus their learning. These statements 
should be shared with students at the beginning of each learning 
sequence.

The learning sequences in this resource include the following 
elements:

	 •	 Each	learning	sequence	provides	activities	that	introduce	 
  and explore topics in three to seven 50-minute class  
  periods. Choices can be made by both the teacher and  
  students about the scope and extent of research and  
  activities associated with each learning sequence.  
  Depending on the time available, teachers can modify the  
  number of class periods used to complete each  
  learning sequence.

	 •		Additional	activity	suggestions	provide	opportunities	to			
  extend the learning sequence and further develop research  
  and inquiry skills.    

	 •	 A	summary	of	instructional	strategies	is	provided	with	each	 
  activity in a learning sequence.  

	 •	 Many	student	learning	resources	open	with	Reflect  
  questions that emphasize critical thinking and connect to  
  students’ prior knowledge, understandings, attitudes, and  
  assumptions. The student resources also provide questions,  
  activities, and internet website links that encourage  
  research and the exploration of multiple viewpoints and  
  opinions on questions and problems related to agriculture  
  and how it contributes to ways of life. 

	 •	 Student	learning	resources	provide	opportunities	for	 
  students to take on a variety of research roles. Each learning  
  sequence contributes to research that students gather to  
  explore the overarching inquiry question. Students should  
  be encouraged to revisit, discuss, and reflect on the  
  overarching inquiry question when the learning sequences  
  have been completed.

	 •	 Rubrics	can	be	used	to	assess	many	of	the	products	that	 
  students create in the learning sequences. Sample rubrics  
  and criteria statements are provided at the end of this  
  section of the resource, as well as a template for creating  
  customized rubrics.

Try
This!

Find Out More

Web Challenge

SIDEBAR FEATURES

You will find the following sidebar 
features in this resource:

  DIFFERENTIATE provides   
  suggestions for meeting diverse  
  learning needs and adapting  
  activities. 

   INTEGRATE offers suggestions  
  for making connections to other  
  subject areas, such as Language  
  Arts and Health and Life Skills.

  ASSESS provides strategies for  
  assessing and evaluating student  
  learning and progress. 

  FIND OUT MORE includes  
  internet links for further  
  information as well as  
  background and context. 

Students will encounter the following 
sidebars and features in the student 
resources:

  TRY THIS signals a student  
  activity. These activities focus on  
  developing critical thinking skills  
  and expanding understandings.

  WEB CHALLENGE provides an  
  internet link that is directed at  
  the student learner. 

Differentiate

Integrate

Assess
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	 •	 Student	products	may	be	displayed	and	shared	with	other	 
  classrooms and students, the school, parents, and the community. If  
  appropriate, projects may be completed in cross-curricular contexts  
  and students encouraged to make connections between  
  subject areas.

	 •	 Each	learning	sequence	is	self-contained	and	provides	the	 
  instructional process, activity ideas, and student resources.  
  Teachers should select those activities in the learning  
  sequences that they believe will be most effective in  
  supporting students’ learning in the Social Studies and  
  Science programs of studies.

The Alberta Canola Producers’ 
Grow Guides can be accessed as PDF 
documents in the Canola Learning 
Centre at www.learncanola.com. 
A colour version of the Under the 
Canola Canopy poster used in this 
resource is also available at the 
Canola Learning Centre.
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Learning Sequence One: How does agriculture affect Canada’s landscapes?  

In Learning Sequence One, students revisit what they know about natural regions across Canada. They explore the 
concepts of “landscapes” and “agriculture” and consider how these concepts relate to communities and human 
activities. Students then explore and compare connections and relationships between Canada’s geographic features 
and agriculture. 

Instructional Strategies

•	 T-chart 
•	 Puzzle 
•	 Geographic	Comparisons

I Can Statements

•	 I can identify natural regions in Canada 
•	 I can make connections between geographic features  
 and human activities. 
•	 I can determine and explain why agriculture is located in  
 different regions. 

Social Studies 
Knowledge and Understandings

Social Studies 
Skills and Processes

Social Studies 
Values and Attitudes

5.1.2 examine, critically, the physical 
geography of Canada by exploring 
and reflecting upon the following 
questions and issues: 
•	 (1)	What	are	the	major	 
 geographical regions, landforms  
 and bodies of water in Canada?  
	 (LPP) 
•	 (4)	What	are	the	differences	and	 
 similarities among the  
 geographical regions of Canada?  
	 (LPP)

5.1.3 analyze how people in Canada 
interact with the environment by 
exploring and reflecting upon the 
following questions and issues: 
•	 (1)	In	what	ways	do	natural	 
 resources and the physical  
 geography of a region determine  
 the establishment of  
	 communities?	(ER,	LPP) 
•	 (2)	How	are	natural	resources	 
 used, exchanged and conserved  
	 in	Canada?	(ER,	LPP)

5.S.1 develop skills of critical thinking 
and creative thinking: 
•	 (3)	re-evaluate	personal	opinions	 
 to broaden understanding of a  
 topic or an issue 
•	 (4)	generate	original	ideas	and	 
 strategies in situations of individual  
 and group activities

5.S.3 develop skills of geographic 
thinking: 
•	 (2)	construct	graphs,	tables,	charts	 
 and maps to display geographic  
 information

5.S.4 demonstrate skills of decision 
making and problem solving: 
•	 (2)	collaborate	with	others	to	apply	 
 strategies for decision making and  
 problem solving 
•	 (3)	select	and	use	technology	to	 
 assist in problem solving 
	(5)	solve	problems	requiring	the	 

 sorting, organizing, classifying and  
 extending of data, using such tools  
 as calculators, spreadsheets,  
 databases or hypertext technology 
	(6)	use	graphic	organizers,	such	as	 

 mind mapping/webbing, flow  
 charting and outlining, to present  
 connections between ideas and  
 information in a problem-solving  
 environment

5.1.1 value Canada’s 
physical geography and 
natural environment: 
•	 (1)	appreciate	the	 
 variety and  
 abundance of natural  
 resources in Canada  
	 (ER,	LPP) 
•	 (2)	appreciate	the	 
 diversity of  
 geographic  
 phenomena in  
	 Canada	(LPP)

Curriculum at a Glance 
 
The following chart provides an overview of each lesson sequence, 
including its inquiry focus, instructional strategies, curriculum  
connections, and assessment focus in this resource.
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Knowledge and Understandings Skills and Processes Values and Attitudes

5.S.5 demonstrate skills of 
cooperation, conflict resolution and 
consensus building: 
•	 (3)	work	collaboratively	with	 
 others to achieve a common goal

5.S.7 apply the research process: 
•	 (1)	determine	themes,	patterns	and	 
 trends from information gathered 
•	 (2)	use	graphs,	tables,	charts	 
 and Venn diagrams to interpret  
 information 
•	 (3)	draw	and	support	conclusions,	 
 based on information gathered, to  
 answer a research question

Learning Sequence Two: What does it take to produce food? 

In Learning Sequence Two, students focus on and explore the concept of food systems, using canola as an example of 
a food crop that provides raw materials. Students are encouraged to consider how different factors, including climate, 
weather, and insects, can impact food production. Students also complete a hands-on experiment in which they 
investigate what happens when oil and water are mixed and why soap works with both to clean.

Instructional Strategies

•	 KWHL	Chart 
•	 Bubble	Map	Poster 
•	 Lab	Experiment

I Can Statements

•	 I can identify factors that influence the food system,  
 such as weather. 
•	 I can describe how chemistry relates to some everyday  
 human activities.

Science Knowledge Science Skills and Processes Science Attitudes

Topic C: Classroom Chemistry 
5–7 Describe the properties and 
interactions of various household 
liquids and solids, and interpret 
their interactions. 
•	 (7)	Distinguish	reversible	from	 
 irreversible changes of materials,  
 and give examples of each. 
•	 (8)	Recognize	and	describe	 
 evidence of a chemical reaction.  
 Explain how the products of a  
 reaction differ from the original  
 substances.

Topic D: Weather Watch 
5–9 Investigate relationships 
between weather phenomena and 
human activity. 
•	 (11)	Understand	that	climate	 
 refers to long term weather  
 trends in a particular region and  
 that climate varies throughout  
 the world.

5–1 Design and carry out an 
investigation, using procedures that 
provide a fair test of the question 
being investigated. 
5–2 Recognize the importance 
of accuracy in observation and 
measurement; and, with guidance, 
apply suitable methods to record, 
compile, interpret and evaluate 
observations and measurements.

Focus 
•	 (1)	ask	questions	that	lead	to		 	
 exploration and investigation 
•	 (2)	identify	one	or	more	possible	 
 answers to questions by stating a  
 prediction or a hypothesis

Explore and Investigate 
•	 (4)	plan,	with	guidance,	and	carry	 
 out procedures that comprise a  
 fair test

5–4 Demonstrate 
positive attitudes for 
the study of science and 
for the application of 
science in responsible 
ways. 
•	 (1)	curiosity 
•	 (3)	inventiveness	and	 
 open-mindedness 
•	 (6)	critical-mindedness	 
 in examining  
 evidence and  
 determining what the  
 evidence means 
•	 (7)	a	willingness	to	 
 use evidence as  
 the basis for their  
 conclusions and  
 actions 
•	 (8)	a	willingness	to	 
 work with others in  
 shared activities and  
 in sharing of  
 experiences

Curriculum at a Glance
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Science Knowledge Science Skills and Processes Science Attitudes

•	 (12)	Recognize	that	human	 
 actions can affect climate, and  
 identify human actions  
 that have been linked to the  
 greenhouse effect.

•	 (5)	identify	variables	that	need	to	 
 be held constant to ensure a fair test 
•	 (7)	work	independently	or	 
 cooperatively in planning and  
 carrying out procedures

Reflect and Interpret 
•	 (9)	communicate	with	group	members	 
 to share and evaluate ideas, and  
 assess progress  
•	 (10)	record	observations	and	 
 measurements accurately, using  
 a chart format where appropriate.  
 Computer resources may be used  
 for record keeping and for display  
 and interpretation of data 
•	 (13)	identify	possible	applications	of	 
 what was learned  
•	 (14)	identify	new	questions	that	arise	 
 from what was learned 

•	 (9)	appreciation	of	 
 the benefits gained  
 from shared effort  
 and cooperation 
•	 (11)	respect	for	 
 living things and  
 environments, and  
 commitment for  
 their care

Learning Sequence Three: How do environmental factors affect decisions about the food supply? 

In Learning Sequence Three, students are introduced to some perspectives that people have regarding production of 
food crops and protection of the environment. They then consider how the food supply is impacted by choices that 
farmers make when they grow crops.

Instructional Strategies

•	 Think-Pair-Share 
•	 Challenge	Statements 
•	 Venn	Diagram 
•	 Mural

I Can Statements

•	 I can identify environmental issues that influence the  
 production of food. 
•	 I can analyze the causes and effects of environmental  
 problems. 
•	 I can identify and compare solutions to environmental  
 problems. 
•	 I can compare and appreciate differing perspectives.

Social Studies 
Knowledge and Understandings

Social Studies 
Skills and Processes

Social Studies 
Values and Attitudes

5.1.2 examine, critically, the 
physical geography of Canada by 
exploring and reflecting upon the 
following questions and issues: 
•	 (4)	What	are	the	differences	and	 
 similarities among the  
 geographical regions of Canada?  
	 (LPP)

5.1.3 analyze how people 
in Canada interact with the 
environment by exploring and 
reflecting upon the following 
questions and issues: 
•	 (2)	How	are	natural	resources	 
 used, exchanged and conserved  
	 in	Canada?	(ER,	LPP)

5.S.1 develop skills of critical thinking 
and creative thinking: 
•	 (2)	evaluate	ideas,	information	and	 
 positions from multiple perspectives 
•	 (3)	re-evaluate	personal	opinions	to	 
 broaden understanding of a topic  
 or an issue 
•	 (4)	generate	original	ideas	and	 
 strategies in situations of individual  
 and group activities

5.S.3 develop skills of geographic 
thinking: 
•	 (2)	construct	graphs,	tables,	charts	 
 and maps to display geographic  
 information 

5.1.1 value Canada’s 
physical geography and 
natural environment: 
•	 (1)	appreciate	the	 
 variety and  
 abundance of natural  
 resources in Canada  
	 (ER,	LPP)
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Social Studies 
Skills and Processes

5.S.3 develop skills of geographic thinking: 
•	 (2)	construct	graphs,	tables,	charts	and	maps	to	display	 
 geographic information

5.S.4 demonstrate skills of decision making and problem solving: 
•	 (1)	determine	when	a	decision	needs	to	be	made	in	dealing	 
 with problems and issues 
•	 (2)	collaborate	with	others	to	apply	strategies	for	decision	 
 making and problem solving 
•	 (3)	select	and	use	technology	to	assist	in	problem	solving 
•	 (4)	use	data	gathered	from	a	variety	of	electronic	sources	to	 
 address identified problems 
•	 (5)	solve	problems	requiring	the	sorting,	organizing,	 
 classifying and extending of data, using such tools as  
 calculators, spreadsheets, databases or hypertext technology 
•	 (6)	use	graphic	organizers,	such	as	mind	mapping/webbing,	 
 flow charting and outlining, to present connections between  
 ideas and information in a problem-solving environment 
•	 (7)	generate	alternative	solutions	to	problems	by	using	 
 technology to facilitate the process

5.S.5 demonstrate skills of cooperation, conflict resolution and  
consensus building: 
•	 (1)	consider	multiple	points	of	view	while	attempting	to	reach	 
 group consensus 
•	 (3)	work	collaboratively	with	others	to	achieve	a	common	goal

5.S.7 apply the research process: 
•	 (1)	determine	themes,	patterns	and	trends	from	information	 
 gathered 
•	 (2)	use	graphs,	tables,	charts	and	Venn	diagrams	to	interpret	 
 information 
•	 (3)	draw	and	support	conclusions,	based	on	information	 
 gathered, to answer a research question 
•	 (8)	organize	information	gathered	from	the	internet,	or	an	 
 electronic source, by selecting and recording the data in  
 logical files or categories

5.S.8 demonstrate skills of oral, written and visual literacy:

•	 (4)	create	visual	images	for	particular	audiences	and	purposes 
•	 (5)	identify	and	distinguish	points	of	view	expressed	in	 
 electronic sources on a particular topic
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Science Understandings Science Skills Science Attitudes

Topic D: Weather Watch 
5–9 Investigate relationships 
between weather phenomena and 
human activity. 
•	 (11)	Understand	that	climate	 
 refers to long term weather  
 trends in a particular region and  
 that climate varies throughout  
 the world. 
•	 (12)	Recognize	that	human	 
 actions can affect climate, and  
 identify human actions that have  
 been linked to the greenhouse  
 effect.

5–1 Design and carry out an 
investigation, using procedures that 
provide a fair test of the question 
being investigated. 
5–2 Recognize the importance 
of accuracy in observation and 
measurement; and, with guidance, 
apply suitable methods to record, 
compile, interpret and evaluate 
observations and measurements.

Focus 
•	 (1)	ask	questions	that	lead	to	 
 exploration and investigation 
•	 (2)	identify	one	or	more	possible	 
 answers to questions by stating a  
 prediction or a hypothesis

Explore and Investigate 
•	 (3)	identify	one	or	more	ways	of	 
 finding answers to given questions 
•	 (8)	identify	sources	of	information	 
 and ideas and access information  
 and ideas from those sources.  
 Sources may include library,  
 classroom, community and  
 computer-based resources

Reflect and Interpret 
•	 (9)	communicate	with	group	 
 members to share and evaluate  
 ideas, and assess progress  
•	 (10)	record	observations	and	 
 measurements accurately, using  
 a chart format where appropriate.  
 Computer resources may be used  
 for record keeping and for display  
 and interpretation of data 
•	 (11)	state	an	inference,	based	on	 
 results. The inference will identify  
 a cause and effect relationship that  
 is supported by observations  
•	 (13)	identify	possible	applications	of	 
 what was learned  
•	 (14)	identify	new	questions	that	 
 arise from what was learned 

5–4 Demonstrate 
positive attitudes for 
the study of science and 
for the application of 
science in responsible 
ways. 
•	 (1)	curiosity 
•	 (2)	confidence	in	 
 personal ability to  
 learn and develop  
 problem-solving skills 
•	 (4)	perseverance	 
 in the search for  
 understandings  
 and for solutions to  
 problems 
•	 (6)	critical-mindedness	 
 in examining  
 evidence and  
 determining what the  
 evidence means 
•	 (7)	a	willingness	to	 
 use evidence as  
 the basis for their  
 conclusions and  
 actions 
•	 (8)	a	willingness	to	 
 work with others in  
 shared activities and  
 in sharing of  
 experiences 
•	 (11)	respect	for	 
 living things and  
 environments, and  
 commitment for their  
 care
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Assessment Tools
Assessment criteria statements are provided at the end of each learning 
sequence. These criteria statements can be used in a number of ways:

•	 As	a	checklist	to	assess	learning	throughout	the	learning	sequence.	 
 The criteria statements can provide a basis for diagnostic, formative, and  
 summative assessment of students. All criteria statements are correlated  
 to the specific learning outcomes identified for each learning sequence. 

•	 Criteria	statements	can	be	recombined	and	reorganized	to	create	 
 focused checklists or rubrics to evaluate student attainment of  
 specific outcomes. 

•	 Criteria	statements	can	be	used	as	a	starting	point	or	a	guideline	for	 
 students to create their own checklists or rubrics with guidance from  
 the teacher.

•	 The	criteria	statements	can	be	used	to	communicate	student	learning	 
 to parents.

Product-Specific Rubrics

The product-specific rubrics that follow can be adapted and applied to 
many of the products that students develop throughout the learning 
sequences in this resource. These rubrics should be discussed, adapted, 
and developed with students. A template is provided for the creation of 
customized rubrics.

Graphic Organizers

Excellent

4
•	 Demonstrates	a	thorough	understanding	of	the	topic,	its	relationships,	 
 and related concepts and ideas
•	 Provides	descriptive	labels	and	organizers
•	 Provides	information	that	reflects	the	topic
•	 Uses	the	visual	organizer	to	make	connections	and	draw	relationships

Proficient

3
•	 Demonstrates	a	proficient	understanding	of	the	topic	and	concepts	
•	 Provides	appropriate	labels	and	organizers
•	 Provides	information	that	relates	to	the	topic
•	 Uses	the	visual	organizer	effectively	to	identify	topic	and	concepts

Acceptable

2
•	 Identifies	some	concepts	and	ideas	that	relate	to	the	topic
•	 Provides	labels	and	organizers
•	 Includes	information	that	relates	to	the	topic
•	 Uses	the	format	of	the	visual	organizer

Limited

1
•	 Provides	limited	information	related	to	the	topic
•	 Provides	one	or	two	labels
•	 Includes	limited	information
•	 Uses	parts	of	the	visual	organizer	to	present	information

No work completed

0
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Group Activities

Excellent

4
•	 Demonstrates	clear	understanding	of	both	the	group	task	and	 
 individual roles

•	 Demonstrates	respectful	listening	with	group	members

•	 Expresses	original	opinions	and	ideas

•	 Contributes	meaningful	information	and	research

•	 Works	with	group	members	to	fulfill	all	group	responsibilities

Proficient

3
•	 Articulates	understanding	of	the	group	task	and	individual	roles

•	 Listens	to	group	members	by	demonstrating	groups	skills	such	as	taking	 
 turns and making eye contact with the speaker

•	 Contributes	ideas	and	information

•	 Fulfills	individual	responsibilities	for	the	group

Acceptable

2
•	 Describes	the	group	task

•	 Describes	individual	role	within	the	group	setting

•	 Listens	to	group	members	by	waiting	to	talk	in	a	group	 
 discussion setting

•	 Contributes	information	to	group	task

•	 Describes	responsibilities	for	the	group

Limited

1
•	 Describes	individual	role	within	the	group	setting

•	 Listens	to	others	in	the	group	by	learning	to	take	turns

•	 Contributes	limited	ideas	and	information

•	 Has	difficulty	identifying	group	responsibilities	

No work completed

0
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Research

Excellent

4
•	 Develops	an	original	strategy	for	completing	a	research	task

•	 Develops	and	identifies	research	and	inquiry	questions

•	 Analyzes	and	assesses	sources	of	information	selected	for	the	 
 research task

•	 Records	relevant	information	using	an	appropriate	format

•	 Applies	research	to	inquiry	question

•	 Makes	effective	use	of	research	time

Proficient

3
•	 Identifies	a	strategy	for	approaching	a	research	task

•	 Identifies	research	and	inquiry	questions

•	 Selects	and	assesses	sources	of	information

•	 Records	information	using	an	appropriate	format

•	 Identifies	links	between	research	collected	and	inquiry	question

•	 Makes	appropriate	use	of	research	time

Acceptable

2
•	 Uses	a	previously	identified	strategy	for	conducting	research

•	 Records	research	and	inquiry	questions

•	 Selects	and	reads	sources	of	information

•	 Records	information	using	an	appropriate	format

•	 Uses	information	from	sources	to	answer	inquiry	questions

•	 Makes	adequate	use	of	research	time	

Limited

1
•	 Has	difficulty	identifying	research	strategies	

•	 Identifies	inquiry	questions

•	 Selects	limited	sources	of	information

•	 Records	some	information	using	a	structured	format

•	 Identifies	some	information	from	sources	that	relates	to	 
 inquiry questions

•	 Has	difficulty	making	use	of	research	time

No work completed

0



13Grade 5: Grow Guides

Projects

Excellent

4
•	 Develops	a	project	planning	strategy	and	process

•	 Identifies	clear	goals	and	purpose	of	project

•	 Demonstrates	understanding	of	topics	and	concepts	represented	in	 
 the project

•	 Selects	an	appropriate	method	of	constructing	and	creating	project

•	 Uses	research	and	information	gathered	appropriately	and	effectively	 
 in the project

•	 Demonstrates	ability	to	summarize	and	synthesize	information	within	 
 the project

•	 Displays	learning	with	pride	in	final	presentation	of	project

Proficient

3
•	 Identifies	a	project	planning	strategy	and	process

•	 Identifies	purpose	of	project

•	 Selects	information	relating	to	topics	and	concepts	under	study	for	 
 the project

•	 Selects	an	appropriate	method	of	constructing	and	creating	the	project

•	 Uses	research	and	information	gathered	appropriately	and	effectively	 
 in the project

•	 Demonstrates	ability	to	summarize	information	within	the	project

•	 Displays	learning	appropriately	in	final	presentation	of	project

Acceptable

2
•	 Uses	a	previously	identified	project	planning	strategy	and	process

•	 Selects	information	relating	to	topics	and	concepts	under	study	for	 
 the project

•	 Selects	a	method	for	constructing	and	creating	the	project

•	 Uses	research	and	information	gathered	throughout	the	project

•	 Displays	learning	in	final	presentation	of	project	with	some	evidence	 
 of pride in work

Limited

1
•	 Selects	information	relating	to	topics	and	concepts	under	study	for	 
 the project

•	 Constructs	and	creates	the	project	using	a	structured	approach

•	 Uses	some	relevant	information	gathered	for	the	project

•	 Does	not	demonstrate	pride	of	learning	in	final	presentation	

No work completed

0
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Rubric Template

Excellent

4

Proficient

3

Acceptable

2

Limited

1

No work completed

0
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How does agriculture affect  
Canada’s landscapes?  

GRADE
Alberta Canola Producers’ 

Grow Guides 

5

Overview

In Learning Sequence One, students revisit what they know about 
natural regions across Canada. They explore the concepts of 
“landscapes” and “agriculture” and consider how these concepts 
relate to communities and human activities. Students then explore 
and compare connections and relationships between Canada’s 
geographic features and agriculture. 

Key Concepts and Vocabulary

Agriculture is a human activity that involves the use of land, 
resources, and water to grow crops and raise animals, including 
fish and birds, for food and other products.  

A landscape is a “complex structure in which plants, animals, 
the elements, ecosystem processes, humans, and human 
infrastructure all interact to create a whole.” A landscape is 
more than just the land. All landscapes are habitats that have 
both living and non-living characteristics and features. 

Natural characteristics refer to geographic characteristics. 
Human characteristics refer to anything created or made by 
people.  

Agriculture and landscapes can be interconnected, or related 
and dependent on each other. 

Living features include plants and animals as well as people. 
Non-living features refer to things that are part of an 
environment that have never been alive. 

Regions are areas that share common characteristics. 

An ecozone is formed where there are similar types of plants, 
animal life, climate, landforms, and human activities. 

Farmers are concerned about how food production affects the 
environment. Food production uses raw materials from farms 
and ranches, such as grains, seeds, eggs, milk, and meat, to 
make products that people buy and eat.

Learning Sequence One 

I  Can

Learning Sequence One encourages 
students to demonstrate their  
learning by developing 
understandings such as the following:

•	 I can identify natural regions  
 in Canada.

•	 I can make connections between  
 geographic features and human  
 activities.

•	 I can determine and explain why  
 agriculture is located in different  
 regions.



16 Learning Sequence One

Prepare

Suggested Time: 4 to 7 50-minute class periods

q Prepare the following student resources and materials to be used in  
 this lesson sequence:

•	 Student	Resource	1-1:	Diverse	Landscapes	(pp.	23-25)

•	 Student	Resource	1-2:	Puzzle	Pieces	(p.	26)

•	 Student	Resource	1-3:	Canada’s	Landscapes	(pp.	27-29)

•	 Student	Resource	1-4:	Agricultural	Landscapes	(pp.	30-34)

q Students will be asked to use their Social Studies textbook or  
 other sources, such as library books or internet sites, to find picture or  
 photograph examples of different regions of Canada. They will be asked  
 to revisit the geographic characteristics and features of these regions.  
 Consider establishing a research corner in the classroom with library  
 books or other resources that students can consult. 

q Collect a file folder with photographs that represent geographic areas,  
 characteristics, and human activities across Canada. These photographs  
 can be placed into an interactive whiteboard or PowerPoint file so they  
 can easily be shared with the class. 
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Teaching and Learning Strategies

How does agriculture affect Canada’s landscapes?  

Learning Sequence One 

Introduce 

Students revisit what they know about natural regions across Canada. They 
explore the concepts of “landscapes” and “agriculture” and consider how 
these concepts relate to communities and human activities.

Instructional Strategy: T-Chart

A visual organizer such as a T-chart is an effective way for students to 
practise collecting and organizing data. A T-chart can help students to 
see connections and relationships between concepts, topics, or ideas. 
A T-chart can also provide students with a concrete, visual structure for 
making comparisons between two concepts or ideas.  

Instructional Strategy: Puzzle

A visual organizer such as a puzzle can be used to identify the 
characteristics of a concept and describe or summarize the relationships 
of these characteristics to the “big picture” of the concept. A puzzle 
can be used to brainstorm or to review understandings of a concept, 
topic, or idea.
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1. Create a T-chart on the board, similar to the example below:

Landscapes Agriculture

 
 

 Work with the class to explore what the concepts of  
 agriculture and landscapes mean to them. Record words,  
 phrases, and ideas in each column of the T-chart. As a class,  
 discuss each concept and relationships between them, drawing  
 from ideas students provide. (Students may first be likely to  
 identify characteristics or features that exist in a landscape, such  
 as natural or geographic features, plants, and animals.  
 Encourage students to also consider how landscapes are  
 affected by human activities, including examples such as  
 building settlements and removing natural vegetation to  
 prepare soil and plant crops. Ask students to discuss how  
 they think agriculture is a human activity that can use, interact  
 with, and change landscapes.)

 Introduce the critical question, “How does agriculture affect  
 Canada’s landscapes?” Ask students to work with a partner and  
 share some initial responses to the question with each other.  
 Have pairs record their ideas on paper, using phrases, sentences,  
 word shapes, or word art. Post some or all of the responses on a  
 bulletin board.

2. Provide each group with Student Resource 1-1: Diverse  
 Landscapes (pp. 23-25). Invite students to respond to the  
 Reflect question individually, with a partner, or as a class. Ask  
 students to complete the first T-chart activity on the student  
 resource individually. Then, group students into pairs or small  
 groups to complete the remaining questions. 

 Discuss student responses as a class. (Students may find  
 the question relating to landscapes and identities confusing.  
 Encourage students to consider how people identify with the  
 land on which they live through such things as pride in its  
 features and beauty, valuing the resources that the land can  
 provide, and appreciation of the activities that are part of  
 “living on the land.” People can often describe what makes the  
 landscape special and important to them. They can identify  
 favourite places and features. These are all part of the  
 connections that people build between the land and how they  
 identify with it.) 

3. As a class, discuss questions such as the following:

	 •	 How	can	a	landscape	be	compared	to	a	puzzle?	To	a	mosaic?

	 •	 A	landscape	includes	natural and human characteristics.  
  How are these two characteristics interconnected, or  
  related and dependent on each other? (Encourage students  

Find Out More

A landscape is more than a visual 
entity, such as a garden, a backyard, 
or a vista that is seen from a deck or 
window. 

A landscape is a “complex 
structure in which plants, animals, 
the elements, ecosystem processes, 
humans, and human infrastructure 
all interact to create a whole. The 
landscape is thus a holistic entity 
(Antrop	2000).”	

Source: Landscape Ecology and Agriculture 
website. http://dp.biology.dal.ca/reports/
zkidston/kidstonst.html

Agriculture is a human activity that 
involves the use of land, resources, 
and water to grow crops and raise 
animals, including fish or birds, for 
food and other products.

Integrate

Language Arts

2.2-4 Appreciate the artistry of 
texts: Explain how simile and 
hyperbole are used to create 
mood and mental images

2.3-3 Experiment with language: 
Experiment with words and 
sentence patterns to create word 
pictures; identify how imagery 
and figurative language, such as 
simile and exaggeration, convey 
meaning

Encourage students to create 
similes that describe the concept of 
“landscapes.” Students can also be 
asked to look for examples of similes 
that refer to different aspects of a 
variety of landscapes.

http://dp.biology.dal.ca/reports/zkidston/kidstonst.html
http://dp.biology.dal.ca/reports/zkidston/kidstonst.html
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Extend

Provide students with Student Resource 1-2: Puzzle Pieces (p. 26). 
Invite them to use the whole puzzle to create a visual that represents 
their landscape. 

•	 Ask	students	to	include	at	least	ten	living	and/or	non-living	features	 
 in their puzzle pictures. 

•	 Cut	the	pieces	to	the	puzzle	and	challenge	a	partner	or	group	 
 member to put it back together. 

•	 Work	with	students	to	analyze	the	components	of	different	 
 landscapes by identifying and describing them, verbally or in writing. 

Ask students to use their puzzles to discuss or revisit how the 
establishment of their community was influenced by its natural 
features, geography, and resources. Compare to other communities 
across Canada that students may have already identified and  
learned about. 

  to consider this question through examples, such as the  
  dependency of farms and farming activities on the natural  
  features of the land and soil. Compare this to examples from  
  urban settings, such as the fact that many communities  
  (cities, towns, villages) are established where the land allows  
  for building and a water source exists.)

	 •	 Do	you	think	rural	communities	are	more	or	less	dependent	 
  on the geography and natural features of a landscape than  
  urban communities? Why? (Encourage students to consider  
  all aspects of an environment – soil and land as well as water  
  sources and resources.) 

 Tell students that they will be exploring some of the ways  
 that agriculture is part of natural landscapes in different  
 regions of Canada.

Integrate

Art

Component 10(i): Purpose 
1. Students will record or 
document activities, people, and 
discoveries. 

Ask students to create mosaics, 
photo essays, or picture collages 
that document human activities on a 
variety of landscapes.
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Explore

Students explore and compare connections and relationships 
between Canada’s geographic features and agriculture.

Instructional Strategy: Geographic Comparisons

Comparison of different maps, charts, and graphs with 
geographic information provides the opportunity for students 
to connect research on human activity and agricultural 
practices to geographic factors and regions.

1. Ask students to identify the different types of natural  
	 landscapes	that	are	found	across	Canada.	Make	an	initial	list	on	 
 the board.

 Tell students that they will be asked to think about the  
 different characteristics or features that are part of each natural  
 landscape. Then, they will consider how some examples of  
 human activities, including those connected with agriculture  
 and food production, are influenced by these characteristics.  
 Encourage a general introductory discussion of their ideas and  
 draw on what students have already learned about Canada’s  
 geographic and environmental characteristics.

 Organize students into small groups and ask them to work  
 together to complete Student Resource 1-3: Canada’s  
 Landscapes (pp. 27-29). Compare group responses to the  
 student resource questions with students’ initial list of natural  
 landscapes. How are these lists similar or different?

2. Provide each group with Student Resource 1-4: Agricultural  
 Landscapes (pp. 30-34). Invite students to respond to the  
 Reflect question individually, with a partner, or as a class. Then,  
 ask each group to read the information together and use the  
 map and graph to identify five observations about agriculture  
 and geography. Provide groups the opportunity to share their  
 ideas with another group. 

 Have groups then complete the questions, which ask  
 students to compare geographic information to evidence of  
 agricultural activities. 

Learning Sequence One

Differentiate

Students may already be familiar 
with different regions or ecozones 
of Canada through their study of 
Canada’s geography. Encourage 
students to draw on what they 
already know to identify types of 
natural landscapes. 

If students need additional support, 
provide examples of natural 
landscapes such as the following:

•	 Mountains	or	cordillera 
•	 Plains	or	prairies 
•	 Lake	or	river	lowlands 
•	 Foothills 
•	 Canadian	Shield 
•	 Arctic	islands 
•	 Tundra 
•	 Forests

These examples reflect general 
descriptions of types of ecozone 
regions that are found in Canada. 
Students can also use the geographic 
regions of Canada identified in core 
Social Studies textbooks. Encourage 
students to use “looks like, sounds 
like, smells like” cues to brainstorm 
characteristics they observe in each 
type of landscape.

Find Out More

Students can access images of Canada 
by searching the internet, using the 
search term “Images of Canada.” 
Additional websites that can be used 
to access photographs and pictures 
include the Images of Canada 
websites at www.imagescanada.ca/
index-e.html and www.travel-images.
com/canada17.html. 

If access to these sites is not practical, 
organize a class session at the library 
and have students locate images in 
different library books.

http://www.travel-images.com/canada17.html
http://www.travel-images.com/canada17.html
http://www.travel-images.com/canada17.html
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Extend

Encourage students to explore the relationship between 
geographic regions and agriculture in more depth.

•	 Have	students	collect	images	that	represent	natural	and	 
 human characteristics in one region and create a poster that  
 shows the relationships between the two.

•	 Ask	students	to	identify	natural	resources	that	are	 
 connected to agricultural activities. 

•	 Ask	students	to	explore	the	concept	of	“eating	local”		 	
 or other food “trends” in more depth. The Census of   
 Agriculture provides a snapshot of Canadian agriculture, 
 as well as provincial trends in each of Canada’s provinces.  
 This information can be accessed at www.statcan.gc.ca/  
 pub/95-640-x/2012002-eng.htm.

Assess    ASSESS

Use the checklist that follows to assess student learning and growth in 
this Learning Sequence. The criteria statements in the checklist can also 
be used to customize the Rubric Template (p. 14) for assessment of 
the following student products:

	q T-Charts

	q Puzzle

	q Ecozone Chart 

 q Geographic Comparisons

Find Out More

Detailed information on food 
production in Canada can be found 
on a Statistics Canada link at www.
statcan.gc.ca/pub/16-201-x/2009000/
part-partie1-eng.htm.

Teacher background information on 
the relationship between climate 
and agriculture can be found in the 
Agroclimatic Atlas of Canada at 
www1.agric.gov.ab.ca/$department/
deptdocs.nsf/all/sag6278. 

http://www.statcan.gc.ca/pub/95-640-x/2012002-eng.htm
http://www.statcan.gc.ca/pub/95-640-x/2012002-eng.htm
http://www.statcan.gc.ca/pub/16-201-x/2009000/part-partie1-eng.htm
http://www.statcan.gc.ca/pub/16-201-x/2009000/part-partie1-eng.htm
http://www.statcan.gc.ca/pub/16-201-x/2009000/part-partie1-eng.htm
http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/sag6278
http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/sag6278
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Learning Sequence One Checklist

Criteria Statement Yes Somewhat Not Yet

Identify and compare characteristics of the physical geography 
of Canada 

[Social Studies 5.1.2.1; 5.1.2.4; 5.1.1.2] 

Describe how the environment influences human settlement 
and agriculture

[Social Studies 5.1.3.1; 5.1.1.1]

Analyze ways that agriculture changes the environment 

[Social Studies 5.1.2.4; 5.1.3.2; 5.S.7.1]

Use geographic tools, such as maps, graphs, and charts, to 
identify natural characteristics and resources

[Social Studies 5.1.2.4; 5.S.3.2]

Use and create graphs, charts, and maps to compare 
agricultural activities across Canada 

[Social Studies 5.1.3.2; 5.S.3.2; 5.S.7.2]

Generate and share original ideas and questions with others

[Social Studies 5.S.1.4]

Use geographic and research information to support ideas, 
personal opinions, and conclusions

[Social Studies 5.S.1.3; 5.S.7.3]

Work collaboratively and cooperatively in a group setting

[Social Studies 5.S.4.2;  5.S.5.3]

Solve problems by organizing information, identifying 
patterns, and drawing conclusions

[Social Studies 5.S.4.3; 5.S.4.5; 5.S.4.6]

The following product-specific rubrics can also be used and adapted 
for assessment of student products in this learning sequence:

	q	Group	Activities	(p.	11)

	q	Graphic	Organizers	(p.10)
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Reflect

Have you ever thought about the many different ways that Canadians depend on the 
land? Describe how you think people use, map, and develop land.

How diverse are Canada’s landscapes?

Canada’s geography is often described as diverse. The 
landscapes found across the country range from 
mountains to prairies and lakes to major rivers and 
wetlands. However, a landscape is more than just the land. 
All landscapes are habitats that have both living and non-
living characteristics and features. 

Living features include plants and animals as well as 
people. Non-living features refer to things that are 
part of an environment that have never been alive. Some 
examples of non-living characteristics can include rocks, 
mountains, and air. 

Think about a prairie landscape. Different plants and 
animals that live in this landscape interact with each other. 
The land is flat or gently rolling with soil that supports 
prairie plants. People use the flat land area to grow crops 
or raise animals for food. Settlements are built by water 
sources. 

Cities or towns are also landscapes. Plants and animals live 
in these urban areas. People use the landscapes in urban 
areas for different purposes.

Diverse LandscapesDiverse Landscapes
Student Resource 1-1

A landscape can be thought of like 
a mosaic or picture puzzle. Grasses, 
gophers, deer, insects, forests, 
streams, ponds, meadows, crop 
fields, a farm house, and a barn can 
all be part of a single landscape. A 
landscape is like a whole picture that 
has many parts to it. 

In what ways do you think a city 
landscape would be different from 
the landscape in the photograph 
above?

Did You Know?
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Try
This! 1. What do you see in the landscape in which you live? Write words or phrases  

 that describe features of your landscape in the triple T-chart below. 

Land Human Activities Plants and Animals

 

2. Compare your ideas with a partner or in a small group. What similarities and differences  
 did you find? Write them in the T-chart. 

Similarities Differences
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3. Why do you think you found similarities or differences? Do you think people “view”   
 their landscapes in different ways? Why or why not? 

 

4. What feelings do you think people have for the land on which they live? What meaning  
 and importance do you think a landscape has to the people who live in it? How do you  
 think people “identify” with the landscapes in which they live?

5.  How do you identify with the landscape in which you live?
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Puzzle PiecesPuzzle Pieces
Student Resource 1-2

Student Resource 1-2
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Canada’s LandscapesCanada’s Landscapes
Student Resource 1-3

What is the main geographic 
feature in each of the 
eight geographic regions of 
Canada?

Try
This!

Cordillera  

Interior 
Plains

Innuitian 
Region

Arctic 
Lowlands

Canadian 
Shield

Hudson Bay 
Lowlands

Appalachian 
Region

St. Lawrence 
Lowlands

Geographic
Regions 

of Canada

N

S

EW

Cordilleran Region

Interior Plains

Innuitian Region

Arctic Lowlands

Canadian Shield

Hudson Bay
Lowlands

St. Lawrence
Lowlands

Appalachian Region

What are Canada’s landscapes?

Canada can be divided into different types of regions. 
Regions are areas that share common characteristics.  
They are identified by similarities between natural  
features or geographic characteristics. 

Regions can be named after the main physical or 
geographic feature in an area. For example, the main 
geographic feature in the Cordillera region is mountain 
ranges. The eight main geographic regions in Canada are: 

•	 Cordillera	 •	 Appalachian	Region

•	 Interior	Plains	 •	 St.	Lawrence	Lowlands

•	 Innuitian	Region

•	 Arctic	Lowlands

•	 Canadian	Shield

•	 Hudson	Bay	Lowlands
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Canada also has 15 ecozones. An ecozone 
is formed where there are similar types of 
plants, animal life, climate, landforms, and 
human activities. The living and non-living 
characteristics of one ecozone are different 
from those found in another ecozone. 

Canada’s
Ecozones

N

S

EW

Pacific Maritime

Boreal Cordillera

Taiga Cordillera

Southern Arctic

Taiga Shield

Montane Cordillera

Taiga Plains

Prairies

Boreal Plains

Mixed Wood Plains

Boreal Shield Atlantic Maritime

Hudson Plains

Arctic Cordillera

Northern Arctic

Source: From The Atlas of Canada website. 
http://atlas.nrcan.gc.ca/site/english/
maps/environment/ecology/framework/
terrestrialecozones

Try
This!

1. What ecozones are found in each of the  
 eight geographic regions of Canada?

Cordillera

Interior Plains

Innuitian 
Region

Arctic Lowlands

Canadian 
Shield

Hudson Bay 
Lowlands

Appalachian 
Region

St. Lawrence 
Lowlands

Web Challenge

Find out more about the living 
and non-living characteristics of 
each Canadian ecozone. Go to the 
Canadian Biodiversity website at 
http://canadianbiodiversity.mcgill.ca/
english/ecozones/ecozones.htm. 

http://atlas.nrcan.gc.ca/site/english/maps/environment/ecology/framework/terrestrialecozones
http://atlas.nrcan.gc.ca/site/english/maps/environment/ecology/framework/terrestrialecozones
http://atlas.nrcan.gc.ca/site/english/maps/environment/ecology/framework/terrestrialecozones
http://canadianbiodiversity.mcgill.ca/english/ecozones/ecozones.htm
http://canadianbiodiversity.mcgill.ca/english/ecozones/ecozones.htm
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2. What types of human activities do you think you would find in different region across  
 Canada? Choose four regions. Work with your partner or group to list two examples for  
 each region. 

Region Examples of Human Activities
1.

2.

 

3.

 

4.
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Agricultural LandscapesAgricultural Landscapes
Student Resource 1-4

Reflect

Where do you think most of the farms in Canada are located? Why?   

Which two environmental 
factors do you think have 
the most impact on food 
production?

Try
This!

The Canadian Grocery Store

Do you know where all of the food you eat comes from? 
It may come from many different places around the world. 
It may also come from different places across Canada. 
Many	cities	and	towns	in	Canada	actually	started	as	small	
agricultural centres. One of the reasons was their closeness 
to	productive	and	fertile	agricultural	land.	Much	of	this	
land was used to produce food crops. 

Some people are paying more and more attention to where food 
comes from. They are concerned about how it is grown and who 
grows it. They are concerned about how food production affects 
the environment. Food production uses raw materials from farms 
and ranches, such as grains, seeds, eggs, milk, and meat, to make 
products that people buy and eat. People are also often concerned 
about the nutritional value and cost of food products. 

Agriculture is one of the most important human activities. There are 
farms in almost every region across Canada. Every farm is part of 
a natural landscape. There are almost 230 000 farms that produce 
raw materials and products. These raw materials and products range 
from grains and oilseeds to vegetables, fruits, and animals. 

 q Landforms

 q Climate

 q Soil

 q Water sources

Why did you pick these factors?
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Farm Types
in Canada

Beef Cattle

Fruit

Dairy

Wheat

Vegetable

Pork

Grain & Oilseed

Potatoes

All Other Types

Specialty Farms
(like Christmas Trees)

Greenhouse

Source: Ontario Farm 
Animal	Council	(2011).	The 
Real Dirt on Farming II. 
www.farmfoodcare.org/
pdfs/dirt/DirtEng2011.pdf
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Farm Area in Canada by Ecozone, 2006

Source:	Statistics	Canada	(2009).	Human Activity and the Environment: Annual Statistics.  
www.statcan.gc.ca/pub/16-201-x/2009000/ct055-eng.htm

Try
This!

Use the graph and map on this page to answer the 
following questions. 

The map shows the different farm types that can be found  
in each province. The graph shows the total farm  
area in different ecozone regions of Canada. 

http://www.farmfoodcare.org/pdfs/dirt/DirtEng2011.pdf
http://www.farmfoodcare.org/pdfs/dirt/DirtEng2011.pdf
http://www.statcan.gc.ca/pub/16-201-x/2009000/ct055-eng.htm


Agriculture in Canada

1. What types of farms are found in the western provinces? Why do you think these types  
 of farms are found here? 

2. What types of foods are not grown in the western provinces? Where are they grown?

Foods Grown in Other Provinces Provinces in Which They are Grown

 How do you think people in western provinces get these foods?

 
3. Which ecozones do you think are most suitable for agriculture? Why do you think this?

32 Student Resource 1-4
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4. Canola is an oilseed crop. Canola plants are  
 grown for their seed, which produce oil when  
 they are pressed. Look at the map. What  
 conditions do you think canola needs to grow?  
 Why do you think this?

Source: Canola Council 
of Canada website: 
www.canolacouncil.
org/media/509593/
canadaus_growing_
regions_map.jpg

Canola Growing Regions of Canada 
and the United States

http://www.canolacouncil.org/media/509593/canadaus_growing_regions_map.jpg
http://www.canolacouncil.org/media/509593/canadaus_growing_regions_map.jpg
http://www.canolacouncil.org/media/509593/canadaus_growing_regions_map.jpg
http://www.canolacouncil.org/media/509593/canadaus_growing_regions_map.jpg
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Transporting Food

Regardless of the direction of trade, whether export or 
import, food products have to be moved from Point A 
to	Point	B.	Depending	on	where	the	food	comes	from,	
where it is going, and how quickly it needs to arrive, 
transportation may involve all four modes – planes, trains, 
trucks, and ships – which have varying levels of energy 
efficiency. 
 
Goods traveling by air use more than four times the 
amount of energy as road transport, nearly 40 times more 
than rail, and over 44 times more than marine.

Web Challenge

Some people have decided that they 
are interested in buying and eating 
more food that is grown, produced, 
and made closer to home. Find out 
about	the	100	Mile	Diet	from	the	
Dieticians of Canada website at  
www.dietitians.ca/Dietitians-
Views/100-Mile-Diet.aspx.  

What does the idea of “eating 
local” mean?

 

What types of foods do you think 
you would be able to eat if you 
followed the 100 Mile Diet for  
a day?

http://www.dietitians.ca/Dietitians-Views/100-Mile-Diet.aspx
http://www.dietitians.ca/Dietitians-Views/100-Mile-Diet.aspx
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What does it take to produce food?   
GRADE

Alberta Canola Producers’ 
Grow Guides 

5
Learning Sequence Two 

Overview

In Learning Sequence Two, students focus on and explore the 
concept of food systems, using canola as an example of a food 
crop that provides raw materials. Students are encouraged to 
consider how different factors, including climate, weather, and 
insects, can impact food production. 

Students also complete a hands-on experiment in which they 
investigate what happens when oil and water are mixed and why 
soap works with both to clean. 

Key Concepts and Vocabulary

Food systems include all of the human activities and raw 
materials involved with the production of food. 

Human activities include growing crops or raising animals as 
well as manufacturing, or making, food items out of the crops 
and animals.  

I  Can

Learning Sequence Two encourages 
students to demonstrate 
their learning by developing 
understandings such as the following:  

•	 I can identify factors that  
 influence the food system,  
 such as weather.

•	 I can describe how chemistry  
 relates to some everyday human  
 activities. 

Rapeseed is an ancient oilseed. 

When warm, moisture-laden clouds meet colder air, the temperature 
drop makes water vapour precipitate and fall to the land as rain  
or snow.

Too little rain, which results in a drought, can weaken or kill plants, 
thus reducing food for animals and people.

Non-mineral elements are found in the air and in water. Mineral 
elements come from the soil.

In a process called photosynthesis, plants use energy from the sun to 
change carbon dioxide and water into starches, sugars, and oxygen. 

Carbon dioxide is a gas that is formed when oxygen combines  
with carbon. 

Farmers use fertilizer to add nutrients to the soil.

Soil texture refers to the amount of sand, silt, clay, and organic 
matter in the soil. Organic matter is made of materials from living 
things like leaves that decompose and mix into the soil. 

Pollination involves the transfer of pollen from one plant flower  
to another.

The number of days between the last freezing temperature of the 
spring and the first frost in the fall is the frost-free period.
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Prepare

Suggested Time: 4 to 6 50-minute class periods

q Prepare the following student resources and materials to be used  
 in this lesson sequence:

	 •	 Student	Resource	2-1:	KWHL	Chart	(p.	44)

	 •	 Student	Resource	2-2:	Food	Systems	(pp.	45-47)

	 •	 Student	Resource	2-3:	Food	Factors	(pp.	48-51)

	 •	 Student	Resource	2-4:	Fact	Cards	(pp.	52-58)	(Students	are	asked	to	 
  cut out and group the cards on Student Resource 2-4. Copy these to  
	 	 be	single-sided.)	

	 •	 Poster	paper

q Students are asked to research factors that influence crop farming  
 and food production. Consider starting a research collection of sources  
 about agriculture, including internet sites and library books. Students  
 can also be asked to take a class period to search for visuals that show  
 the different human activities involved in crop farming, including those  
 that represent different weather phenomena and the use of  
 technology. 

q Prepare the materials listed on Lab Experiment: Oil and Water  
	 (pp.	59-60).	These	materials	include:

	 •	 Canola	oil

	 •	 Water

	 •	 Food	colouring

	 •	 Liquid	soap

	 •	 Two	clean	baby	food	or	jam	jars	with	lids

	 •	 Vinegar	(Optional)

	 •	 Ice	cubes	(Optional)

	 •	 15	mL	spoon	or	cylinder

Summerfallow is the practice of not growing a crop on the land 
during a growing season so that the soil has a chance to absorb more 
precipitation.

Crop rotation involves changing the type of crop that is grown in  
one field.  

Insecticides are substances that destroy insects or their dwellings. 

Herbicides are chemical substances that are used to kill unwanted 
plants or weeds.

A pesticide is any chemical which is used to control pests.

Learning Sequence Two
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Teaching and Learning Strategies

What does it take to produce food?    

Learning Sequence Two 

Introduce 

Students are introduced to the concept of a food system and canola as an 
example of a raw material.

Instructional Strategy: KWHL Chart  

Group discussion, analysis, and synthesis of information encourage 
students to draw conclusions and ask questions that lead to further 
research. Using a visual organizer such as a KWHL chart, students link 
their prior knowledge and understandings to ideas for further research.

1. Pose the critical question: “What does it take to produce food?”  
 (Encourage students to revisit what they have learned about landscapes  
 and land uses across Canada. How is food production linked to Canada’s  
 land and natural resources? Ensure that students know what food  
 production means – growing, raising, processing, manufacturing, and  
 transforming raw ingredients or resources into food. Differentiate  
 between “making” food and “processing” food. Students may also  
 discuss what they know about food manufacturing and processing, using  
 examples of foods that they eat and are familiar with.) 
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 Explore the question with the class and ask them to consider  
 factors that they think would affect food production, such as  
 the following:

	 •	 Different	types	of	food

	 •	 Where	the	raw	materials	that	make	up	food	come	from	

	 •	 How	preferences	and	choices	people	have	affect	decisions	 
  about which raw materials are grown or raised for food 

	 •	 Environmental	factors	(Ask students to focus on the impact that they  
  think climate and weather has on food production. Connect students’  
  ideas to what they may have already learned about concepts related  
  to climate.)

Explore

Students focus on and explore the concept of food systems, 
using canola as an example of a food crop that provides raw 
materials. Students are encouraged to consider how different 
factors, including climate, weather, and insects, can impact food 
production systems.   

Instructional Bubble Map Poster  

A visual organizer, such as a bubble map, helps students organize 
and synthesize information and critically evaluate relationships and 
connections to concepts and ideas. A bubble map can provide a strong 
visual aid that helps students make connections between ideas and 
identify relationships. 

Learning Sequence Two

 Provide students with Student Resource 2-1: KWHL Chart  
 (p. 44) and ask them to complete the first two columns of the  
 KWHL chart – What I Know and What I Would Like to Know –  
 to respond to the critical question. 

2. Introduce the concept of food systems with students. Food  
 systems include all of the human activities and raw materials  
 involved with the production of food. Provide students with  
 Student Resource 2-2: Food Systems (pp. 45-47) and invite  
 students to respond to the Reflect question individually, with a  
 partner, or as a class. 

 Ask students to work individually or with a partner to read and  
 complete the remaining questions. Have students go back to  
 their KWHL charts and fill in the third column – How I Will  
 Find Out.

Differentiate

Work with students to complete the 
analogy question and sketch in the 
student resource. Revisit the concept 
of landscapes to help students 
create their analogies and sketches. 
Encourage students to consider ideas 
such as:

•	 Food	systems	and	landscapes	both	 
 have different characteristics, or  
 parts, that “work together” to  
 make them complete.

•	 Food	systems	and	landscapes	 
 both can include human activities  
 or influences and characteristics of  
 the environment.

•	 Food	systems	and	landscapes	both	 
 depend on natural resources. 
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1. Ask students what they know about different cycles that exist and affect  
 ways of life and the ways people meet their needs, including the food  
 supply. (Students may cite examples such as seasons, days, and growing  
 cycles of plants and animals. Encourage students to consider cycles that  
 are part of food systems.) To explore the concept of cycles, ask students  
 to respond to questions such as:

	 •	 How	do	you	think	the	growing	cycles	of	plants	and	animals	 
  can affect the food supply that people depend on?  
  (Encourage students to consider ideas such as how seasons  
  can affect when plants mature and can be harvested and  
  how climate can affect when seeds are planted and how  
  quickly plants go through their growth cycle. Students can  
  also be asked to think about how different plant parts  
  provide food. Some plants are harvested for food when  
  they are young (vegetables such as peas, cucumbers, broccoli)  
  while others must go through a full growth cycle before they  
  are harvested (potatoes, wheat, dried beans and corn,  
  sunflowers). Students may have other examples that relate to  
  foods they and their families eat, such as foods that are  
  seasonally available or scarce.)

	 •	 What	types	of	environmental	cycles	do	you	think	could	affect	 
  food production? (Consider the cycle of seasons, weather,  
  and climate.)  

 
 

 
 
2. Provide students with Student Resource 2-3: Food Factors  
 (pp. 48-51). Invite students to respond to the Reflect question  
 individually, with a partner, or as a class. 

 Organize students into small groups and ask them to explore  
 the range of factors that can affect crop farming. As a class,  
 discuss questions such as the following:

	 •	 How	is	canola	an	example	of	a	raw	material	that	is	part	of	 
  the food system? 

	 •	 What	other	raw	materials,	needed	to	grow	and	produce	 
  food, are affected by the environment? (Students may  
  provide examples of other crops, such as wheat, vegetables,  
  and fruits. Encourage students to consider how raising  
  animals, such as cows or pigs, can be affected by similar or  
  different factors.)

Use a paired reading strategy 
for those students who need 
additional support in developing 
understandings of concepts and 
vocabulary.

Differentiate

Find Out More

Insects on the Fact Cards are pictured 
with cartoon style illustrations. 
Students should be able to compare 
stylized illustrations with actual 
photographs. A PDF insect scouting 
and identification card from the 
Canola Council of Canada contains 
photographs of many of the insects 
that affect canola crops. This card 
can be found at www.canolacouncil.
org/media/530969/canola_insect_
scouting_and_id_card.pdf. 

Additional information about 
soil nutrients and types can be 
found on Agrium’s Growing the 
Next Generation website at www.
growingthenextgeneration.com/
teachers-guide.html. 

Additional information on canola 
can be found on the Alberta Canola 
Producers’ Commission website at 
www.learncanola.com. Information 
on the effects of climate and weather 
patterns on canola can be found 
on the Canola Council of Canada 
website at www.canolacouncil.org/
crop-production/canola-grower’s-
manual-contents/chapter-5-
temperature-frost-hail/. 

http://www.canolacouncil.org/media/530969/canola_insect_scouting_and_id_card.pdf
http://www.canolacouncil.org/media/530969/canola_insect_scouting_and_id_card.pdf
http://www.canolacouncil.org/media/530969/canola_insect_scouting_and_id_card.pdf
http://www.growingthenextgeneration.com/teachers-guide.html
http://www.growingthenextgeneration.com/teachers-guide.html
http://www.growingthenextgeneration.com/teachers-guide.html
http://www.learncanola.com
http://www.canolacouncil.org/crop-production/canola-grower's-manual-contents/chapter-5-temperature-frost-hail/
http://www.canolacouncil.org/crop-production/canola-grower's-manual-contents/chapter-5-temperature-frost-hail/
http://www.canolacouncil.org/crop-production/canola-grower's-manual-contents/chapter-5-temperature-frost-hail/
http://www.canolacouncil.org/crop-production/canola-grower's-manual-contents/chapter-5-temperature-frost-hail/
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	 •	 Which	factors	do	you	think	have	the	most	impact	on	the	 
  food system? Why? (Have students consult the bubble map  
  in the student resource and ask them to share examples and  
  describe what the different factors mean.) 

3. Provide each small group with Student Resource 2-4: Fact  
 Cards (pp. 52-58). Ask each group to focus on the critical  
 question, “What does it take to make food?” Have them  
 work together to research and create a bubble map poster  
 that responds to this question. 

	 •	 Encourage	students	to	first	cut	out	and	group	the	Fact	Cards	 
  into categories. These categories may include land and soil,  
	 	 air,	energy,	climate,	animals	(including	insects),	and	plant	 
	 	 factors	(including	plant	diseases).	

	 •	 Ask	students	if	they	can	think	of	other	categories	that	 
  are not represented on the Fact Cards, such as people, skills  
  and knowledge, and technology (machinery, transportation,  
  processing plants, etc.). Have students revisit their KWHL  
  charts to identify additional sources of information to  
  research those factors. Sources can include classroom  
  textbooks, the internet, and library resources. 

	 •	 Ask	groups	to	create	the	bubble	map	on	a	poster,	using	one	 
  bubble for each of their categories. Have groups add  
  descriptions, details, and examples to each bubble using  
  research information, illustrations, the Fact Cards,  
  and examples.  

	 •	 Provide	time	for	students	to	share	and	compare	 
  their posters. 

4. Ask students to go back to their KWHL charts and fill in the  
 final column to describe what they have learned. Tell students  
 that they will next be exploring some of the challenges and  
 issues associated with the food system and its effect on the  
 land and climate. 

Learning Sequence Two

Differentiate

Students can be given the option to 
work individually, with a partner, 
or in a small group to explore the 
information on the student resource 
and create the bubble map.  

Students can also be provided with 
opportunities to practise using and 
applying the concepts in this learning 
sequence by brainstorming examples. 

•	 Have	students	explore	concepts	 
 by brainstorming examples of each  
 factor that affects food  
 production, such as types of skills  
 that people provide or different  
 examples of farm machinery,  
 research, and transportation  
 for technology. 

•	 Display	the	examples	in	the	 
 classroom for students to draw on  
 as they create their bubble map  
 posters.
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Extend

Invite students to apply their research by creating and playing a food 
system board game. Have students use the Fact Cards. Provide ideas 
such as the following to students as they create their games:

•	 Create	a	game	board	to	represent	the	processes	involved	in	 
 producing food. Consider using the cards as question cards. Questions  
 can be developed and recorded on the back of each card.

•	 Develop	additional	fact	cards	to	add	to	the	games.	

•	 Have	each	group	focus	on	one	of	the	bubble	map	categories	around	 
 which to create their game. Share and compare the games that each  
 group creates. 

•	 Have	students	play	their	own	games	and	then	switch	with	 
 another group. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When the game is finished, ask students to discuss questions such as:

•	 How	do	you	think	people’s	knowledge	and	technology	can	affect	 
 food production? (Students may brainstorm a number of ideas,  
 including machines that make harvesting easier and faster, the  
 machines and technology used to make or process food items, and  
 transportation between farms and food processing plants. Encourage  
 students to also consider the technology and “techniques” that  
 people use to grow plants for food, such as use of fertilizers and  
 pesticides to help plants grow and irrigation to bring water to crops.)

•	 What	challenges	and	risks	could	you	add	to	your	game?	Why	 
 would you add these? (Consider environmental challenges, such  
 as the effect that severe weather or a natural disaster could have on  
 food production. Climate patterns and conditions, such as drought or  
 unusually high amounts of rain, can also affect crop growth. Students  
 can also be asked to think about effects on the food supply if a form  
 of transportation was not available or, conversely, if new machinery  
 was invented that improved harvesting.)
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Experience

Students complete an experiment in which they investigate what happens 
when oil and water are mixed and why soap works with both to clean.

Instructional Strategy: Lab Experiment 

Students who are engaged in experiential learning tasks, such as 
lab experiments, will remember concepts better, feel a sense of 
accomplishment when the task is completed, and be able to transfer 
that experience easier to other learning situations. This lab experiment 
asks students to mix liquid substances and apply the results to a  
real-life context. 

Differentiate

This lab experiment can be done as 
a whole class activity. Observations 
can be recorded on a poster chart 
displayed in the classroom. 

Use the TryScience experiment 
to encourage students to apply 
conclusions from the oil and water 
lab to a real-world context. Introduce 
the demonstration by sharing 
examples of major oil spills, such as 
the	Exxon	and	BP	Gulf	of	Mexico	 
oil spills. 

Access this experiment at  
www.tryscience.org/experiments/
experiments_oilslick_athome.html.

This lab experiment is based on an experiment 
by David Fisher, accessed on About.com 
at http://candleandsoap.about.com/od/
soapmakingbasics/ss/howsoapcleans.htm.

1. Prepare the materials listed on Lab Experiment: Oil and  
 Water (pp. 59-60). Organize students to work with a partner  
 or in a small group to complete the lab experiment. Introduce  
 the experiment by asking students to share examples of  
 household products that are made from oils. Students will  
 likely share examples of food products. Challenge them to find  
 examples of non-food products as well. 

2. Tell students that the experiment they are going to do will  
 explore what happens when oil and water are mixed and why  
 soap works with both to clean. (Students may be encouraged  
 to hypothesize why they think soap works.) 

3. Review and discuss the information on the student resource  
 and provide each group with materials. Have students follow  
 the process outlined on the student resource. 

4. Record observations using the chart provided. Encourage  
 students to respond to the questions and draw conclusions  
 independently or with a partner. Then, provide opportunities  
 to share and discuss findings. (Oil and water will never mix.  
 They always separate into layers. However, adding soap to  
 an oil and water mixture will prevent the oil and water from  
 separating completely. This happens because soap molecules  
 bond with water molecules and oil molecules bond with soap  
 molecules. Therefore, soap used with water can wash away oil  
 and grease.)

Learning Sequence Two

http://www.tryscience.org/experiments/experiments_oilslick_athome.html
http://www.tryscience.org/experiments/experiments_oilslick_athome.html
http://candleandsoap.about.com/od/soapmakingbasics/ss/howsoapcleans.htm
http://candleandsoap.about.com/od/soapmakingbasics/ss/howsoapcleans.htm
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Assess    ASSESS

Use the checklist that follows to assess student learning and growth in 
this Learning Sequence. The criteria statements in the checklist can also 
be used to customize the Rubric Template (p. 14) for assessment of 
the following student products:

	q KWHL Chart

	q	Bubble	Map	Poster

	q Lab Experiment Results 

Learning Sequence Two Checklist

Criteria Statement Yes Somewhat Not Yet

Describe the relationship between climate, weather, and human 
activities such as agriculture 

[Science 5-9-11; 5-9-12; 5-4-11] 

Describe interactions between oil and water

[Science 5-7-7; 5-7-8] 

Analyze ways that agriculture affects the environment 

[Science 5-9-12; 5-4-6]

Generate and share original ideas and questions with others

[Science 5-1/5-2-1; 5-1/5-2-2; 5-1/5-2-14; 5-4-1; 5-4-3]

Use graphic organizers to make connections between ideas 

[Science 5-1/5-2-10; 5-4-6] 

Solve problems by organizing information, identifying patterns, 
and drawing conclusions

[Science 5-1/5-2-4; 5-1/5-2-5; 5-1/5-2-10; 5-4-6; 5-4-7]

Work collaboratively and cooperatively in a group setting

[Science 5-1/5-2-7; 5-1/5-2-9; 5-4-8; 5-4-9] 

Find and organize information from different sources to draw 
conclusions 

[Science 5-1/5-2-13; 5-4-6]

The following product-specific rubrics can also be used and adapted 
for assessment of student products in this learning sequence:

 q	Group	Activities	(p.	11)

 q	Graphic	Organizers	(p.	10)
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KWHL ChartKWHL Chart
Student Resource 2-1

Student Resource 2-1

What I Know

What I Would Like 
to Know

How I Will  
Find Out

What I Learned
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Reflect

How much of the food you eat do you think is grown or produced in Canada? Why do you 
think this?

Food SystemsFood Systems
Student Resource 2-2

How is food produced in Canada?

Canada, like other countries, has a food system. The 
food system includes all of the products that are grown 
and made for food. A food system also includes all of the 
raw materials and human activities that it takes to make 
food that is ready to eat. Human activities include growing 
crops or raising animals as well as manufacturing, or 
making, food items out of the crops and animals. The food 
system also involves the products that people use to help 
them grow crops and raise animals. Some of these types 
of products include fertilizers, pesticides, and agricultural 
machines. Fertilizer is used to add nutrients to the soil. A 
pesticide is any chemical which is used to control pests.

Try
This!

1. How do you think a food system could be compared to a landscape? 

2.	If	you	could	draw	a	food	system,	what	would	it	look	like?	Make	a	sketch	in	the	 
 box below.

Where would you look to 
find out more about what is 
involved in a food system?  
What types of sources could 
you use? Add your ideas to 
your KWHL chart.

Try
This!
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Canola as a Raw Material for Food

Agricultural products are raw materials that are part of the food 
system. The canola plant is one example of a raw material.

Canola is part of the much larger mustard family of 
plants that includes mustard, turnips, cauliflower, 
cabbage,	and	broccoli.	Most	of	these	plants	are	
grown	for	their	roots	(turnips),	leaves	(cabbage),	or	
young	flower	heads	(cauliflower	and	broccoli).	

Canola was developed from rapeseed. Rapeseed is 
an ancient oilseed. The rapeseed plant was grown 
for its seeds, which contain oil. It was cultivated 
in	Asia	and	Europe	as	a	source	of	lamp	oil.	Much	
later, it was used to help lubricate steam engines 
on ships. Rapeseed was first grown in Canada 
during World War II when supplies from Europe 
and Asia were cut off. During this time, Canada 
needed oil to run the trains that traveled across 
the country. These trains brought soldiers and 
supplies from the west to the east coast. 

Rapeseed oil was not recommended as a healthy food 
source because of its high levels of erucic acid, which is 
not considered a healthy fatty acid to eat. Rapeseed also 
contained glucosinolates, a substance that gives the 
mustard family of plants its sharp flavour. This substance is 
often found in very small amounts in leaves and roots of 
plants in the mustard family, such as radishes, mustard, and 
turnips. However, it is found in much higher levels in the 
seeds of the mustard family, including rapeseed.  

By	1974,	the	first	canola	plant	variety,	called	Tower,	was	
developed. Since then, a seed can only be called canola 
if it has less than 2 percent erucic acid and almost no 
glucosinolates. 

The canola seed now provides an oil that is not only 
acceptable as a food, but is considered to be a very healthy 
choice. Canola oil has the lowest level of saturated fatty 
acids of any commonly used vegetable oil. 

The small yellow flowers of the canola plant produce small 
pods in which tiny, round seeds grow. These seeds are 
crushed to produce canola oil. What is left after the oil is 
extracted is then made into meal, which is a high-protein 
livestock feed.

Student Resource 2-2

Did You Know?

Your body needs fat to provide 
energy and help you absorb fat-
soluble vitamins. Certain fats 
contain Omega-3 and Omega-6 
fatty acids, which are essential for 
good nutrition. Fats with these fatty 
acids must be consumed as part of a 
healthy diet since the body cannot 
make them from other food sources. 
It is important to choose fats wisely 
because some fats are healthier for 
you than others. Canola oil provides 
healthy Omega-3 and Omega-6 fats 
in almost ideal quantities.

Do you know of any other foods 
that provide healthy Omega-3 
and Omega-6 fats?
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The Uses of Canola

Canola

Products Non-Food Products

•	 Cooking	oil

•	 Salad	oil

•	 Margarine

•	 Shortening

•	 Mayonnaise

•	 Cookies

•	 Crackers

•	 Cake	mixes

•	 Bread

•	 Pet	food

•	 Fish	food

•	 Livestock	and	poultry	feed

•	 Fuels

•	 Cosmetics

•	 Detergents	and	soaps

•	 Fertilizers

•	 Printing	ink

•	 Plastics

•	 Greases	and	lubricants

•	 Suntan	oil

•	 De-icer	carrier	for	airplanes	

•	 Anti-static	for	paper	and	 
 plastic wrap

•	 Hand	cleaner	and	de-greaser	

Source: Ontario Agri-Food Education Inc. Canola: Canada’s Oil. 

Try
This!

How many products do you use that come from the canola plant? What 
are they? List or draw them below. 
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Food FactorsFood Factors
Student Resource 2-3

Reflect

What types of decisions do you think farmers have to make when they are producing food?   

What factors affect the production of raw  
materials for food? 

Canola is a raw material in the food system. Its growth is affected 
by different factors. One of the most important influences is climate 
and the cycle of seasons. A cycle is a sequence of events that 
repeats itself, such as the water cycle or the cycle of the seasons. 

In a water cycle, sunlight evaporates water. The moisture rises into 
the atmosphere, where it condenses as clouds. When the warm, 
moisture-laden clouds meet colder air, the temperature drop makes 
the water vapour precipitate and fall to the land as rain or snow.

On land, water soaks into the ground or flows to the oceans and 
lakes by streams and rivers. This water is redistributed across the 
land as water vapour, clouds, and rivers or snow and ice.

Living things are dependent on the water cycle. Some creatures 
living in lakes, rivers, or streams will be affected if water levels rise 
or fall. Too little rain, which results in a drought, can weaken or 
kill plants, thus reducing food for animals and people. Too much 
snow or rain, on the other hand, can drown plants or create floods 

that wash away land, plants, and animal 
habitats. 

Many	natural	cycles	are	related	to	each	
other. The cycle of seasons, the water 
cycle, and climate patterns affect the 
life cycles of plants. As seasons change, 
the temperature and amount of water 
also change. The temperature and the 
amount of water available affect plant 
growth.

Spring AutumnSpring Autumn

SummerSummer

WinterWinter

plants mature &
start to die off

plants sprout
& start to grow

plants are resting,
some have died
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How are farmers affected by environmental factors? 

Canola farmers take these factors and many others into 
consideration when they grow crops. There are many factors that 
affect the health of a crop. Farmers can control some of these 
factors. They cannot control others. 

Try
This!

1. Which of the crop production factors shown in the bubble map on this page do you think  
 farmers can control? Why? 

 

2. How do you think these crop production factors affect a farmer’s job? Why do you  
 think this?

Which of these crop 
production factors 
relate to climate?

Try
This!

Canola Crop Growth 
Bubble Map

Soil Type
and

Texture

Nutrients 
in Soil

Rain and
Snow

Air
Temperature

Rate of
Evaporation

Use of 
Pesticides

Flooding
Insect
Pests

Slope 
of Field

Fertilizer

Weeds

Seeding
Date

Wind

Frost Free
Days

Soil
Drainage

Soil Water 
Holding 
Ability

Plant
Diseases

Soil
Temperature

Canola 
Crop Growth
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Did You Know?

The word photosynthesis means 
“making things with light.”

Web Challenge

Try The Dirt on Soil game on the 
Discovery Education website at http://
school.discoveryeducation.com/
schooladventures/soil/soil_safari.
html to learn more about nutrients 
and soil. Watch videos about soil 
on the Agrium website at www.
growingthenextgeneration.com/just-
for-kids-videos.html. 

What knowledge and skills would 
farmers need to manage the 
nutrients and soil for their crops?

What does chemistry have to do with the food system?

Crops need chemical elements in order to grow and survive. These 
can be divided into non-mineral elements, which are found in the 
air and in water, and mineral elements, which come from the soil. 
The non-mineral elements are:

•	 Hydrogen	(H)	

•	 Oxygen	(O)	

•	 Carbon	(C)	

In a process called photosynthesis, plants use energy from 
the sun to change carbon dioxide and water into starches, 
sugars, and oxygen. These starches and sugars become the 
plant’s food. Carbon dioxide is a gas that is formed when 
oxygen combines with carbon. 

Mineral	nutrients	come	from	the	soil.	These	nutrients	are	
dissolved in water and absorbed through a plant’s roots. 
Sometimes, there are not enough of these nutrients in the 
soil for a plant to grow. Farmers then use fertilizer to add 
nutrients to the soil. The most important nutrients are:

•	 Nitrogen	(N)

•	 Phosphorus	(P)

•	 Potassium	(K)	

Other mineral nutrients include calcium, magnesium, and 
sulphur. 

Soil texture refers to the amount of sand, silt, clay, and 
organic matter in the soil. Organic matter is made of 
materials from living things like leaves that decompose and 
mix into the soil. Soil texture affects how well nutrients 
and water stay in the soil. 

http://school.discoveryeducation.com/schooladventures/soil/soil_safari.html
http://school.discoveryeducation.com/schooladventures/soil/soil_safari.html
http://school.discoveryeducation.com/schooladventures/soil/soil_safari.html
http://school.discoveryeducation.com/schooladventures/soil/soil_safari.html
http://www.growingthenextgeneration.com/just-for-kids-videos.html
http://www.growingthenextgeneration.com/just-for-kids-videos.html
http://www.growingthenextgeneration.com/just-for-kids-videos.html


51Grade 5: Grow Guides

Try
This!

Revisit the Canola Crop Growth Bubble Map. Compare the factors that 
affect canola production to the factors that affect another raw material 
in the food system, such as milk or meat.  

Write the similarities and differences in the T-Chart below.

Similar Different

Dealing with Pests

Chemistry can also be applied to the ways farmers can deal 
with pests, such as insects. Some farmers apply pesticides to 
their crops. A pesticide is a chemical that is used to control 
weeds, insects, and other pests. Pesticides are also used to 
kill organisms that cause diseases. The government controls 
the use of pesticides with rules and laws because some can 
be harmful to people, animals, or the environment.  Farmers 
also use non-chemical methods of pest control. In 2006, the 
most common method was crop rotation, which involves 
changing the type of crop that is grown in a field from one 
year to the next.  

Did you know that these household 
products are considered pesticides?

•	 Some	floor	or	bathroom	 
 disinfectants 

•	 Some	house	plant	sprays

•	 Swimming	pool	chemicals	

Did You Know?
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Water 

Water is important in the initial 
growth stage of the canola plant. 
The seed needs water to germinate 
and become a seedling. If there is a 
lot of water, the stem of the plant 
will grow more than the root. If 
there is not enough water, the  
root will usually grow more than 
the stem. 

Sunlight 

All plants depend on the energy 
from the sun to make their own 
food and grow. This process is called 
photosynthesis. In photosynthesis, 
carbon dioxide from the air plus 
water and nutrients from the 
soil and energy from the sun are 
converted into food for the plant. 

Daylight Hours
Plant growth depends on light and heat. The number 
of hours of daylight determines the total amount 
of sunlight and heat that a crop receives in a day.  
Farmers often measure the minimum and maximum 
temperatures to determine how much heat their 
crops receive.  

Soil 

Canola seeds may not germinate  
if the soil has too much salt in it.  
As the root of the plant is 
established, it draws in nutrients 
from the soil. The root of the canola 
plant does not expand to try to 
find water or nutrients in the soil. 
Therefore, it is important that the 
soil has enough nutrients.  

Pollination 
Pollination is essential for plant 
growth. Pollination involves the 
transfer of pollen from one plant 
flower to another. This transfer 
fertilizes the plants. Fertilization 
allows the flower to develop seeds. 
Most	plants	need	help	moving	
pollen between flowers. Insects 
that help pollinate flowers include 
honey bees, some types of wasps, 
butterflies, and hover flies. 

Air Temperature
Temperature is one of the most 
important factors and affects all 
stages of the canola plant’s growth. 
Canola is a cool season crop. 
This means that it grows best in 
temperatures above 12°C and  
below 30°C. 

Student Resource 2-4



53Grade 5: Grow Guides

Soil Temperature
Soil temperatures are lower in 
the spring, when canola seeds 
are planted. Farmers can take 
the soil temperature with a 
soil thermometer. Canola seeds 
germinate most rapidly when 
temperatures are above 10°C. 
However, they will also germinate 
at temperatures as low as 1°C.

Hail
Hail can cause damage to the growing canola crop. 
However, the canola plant can recover well from hail 
damage when it is younger than late flower. The 
plants that are not damaged will grow more branches 
and develop more seed pods.

Irrigation
The oil content of canola seeds 
will increase if the plant gets 
enough water. Irrigation is used to 
bring water to the crop field. The 
amount of irrigation depends on 
the amount of water in the soil, 
rainfall, and weather conditions 
like temperature. Irrigation is used 
mainly in southern Alberta. 

Frost
One of the most important factors 
affecting canola production is the short 
frost-free period. The number of days 
between the last freezing temperature 
of the spring and the first frost in the fall 
is the frost-free period. When the seed 
is starting to grow, frost can damage the 
canola plant. The frost-free period varies 
in different places across Canada.

Crop Rotation
Crop rotation is a practice that has existed for many 
years. It has a beneficial effect on weeds, diseases, and 
insects. Crop rotation involves changing the type 
of crop that is grown in one field from one growing 
season to the next.  

Fertilizer
Fertilizer is used to add nutrients to the soil. Fertilizer 
can be made of only one nutrient. It can also be made 
of a mixture of nitrogen, phosphorus, potassium, and 
sulphur. It can also be livestock manure, which contains 
these nutrients. Fertilizer and manure helps the plant 
grow. Fertilizer also increases the ability of the plant to 
use water. 



54

Summerfallow
Summerfallow is the practice of not growing a 
crop on the land during a growing season so that 
the soil has a chance to absorb more precipitation. 
Sometimes, farmers use summerfallow to improve 
the soil and grow a better crop the next year. In a 
fallow year, farmers can control weed growth by 
tilling the land, which means breaking up the soil so 
the weeds cannot take root. However, this can lead 
to soil erosion because there are no plants to stop the 
soil from being blown away by the wind. Today, most 
farmers leave stubble on summerfallow land and 
some use herbicides to control weeds. 

Herbicides
Herbicides are chemical substances that are used to 
kill unwanted plants or weeds. Some herbicides are 
made to kill specific weeds while leaving the crop 
plants	unharmed.	Most	herbicides	are	broken	down	
by small organisms or water in the soil. Herbicides 
should not be overused because weeds may develop a 
resistance to them. 

Pesticides
A pesticide is any chemical which is used to control 
pests. These pests may include insects, plant diseases, 
fungi, weeds, snails, and slugs. Therefore, insecticides, 
fungicides, and herbicides are all considered to be 
types of pesticides. 

Insecticides
Insecticides are substances that destroy insects or 
their dwellings. They are different than repellents, 
which keep insects away. Insecticides are effective 
against insects that carry diseases and damage crops 
and property. There are many different types of 
insecticides.  

Root Rot
Root rot damages the roots 
and bottom of the stem of the 
canola plant. It can cause brown 
growths on the stem or larger 
roots. Root rot results in smaller 
or shrivelled seeds.  

Blackleg
Blackleg	can	infect	plants	very	
late in the growing season. 
White spots can be seen on the 
leaves and brown cankers or 
sores can be seen on the base 
of	stems.	Blackleg	can	cause	
infections that result in poor 
seed production. 

Student Resource 2-4
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Stem Rot 

Stem rot affects the stem of 
the canola plant. It causes 
plants to ripen too early. It can 
be identified by the bleached 
colour on areas of the stem.  

Black Spot
Black	spot	is	a	disease	that	
causes black, brown, or grey 
spots on leaves, stems, and pods 
of the canola plant. It can cause 
the pod to split and the seed to 
be lost. 

Canada Thistle 

This weed grows very quickly 
and competes with the canola 
plant for water and nutrients 
in the soil. If thistles are 
allowed to grow in the canola 
field, they can crowd out the 
canola plants. 

Seedling Disease 

Seedling disease affects the 
seed and seedling plants. A 
seed that is diseased may not 
grow out of the soil. If it does 
emerge, it may be thin and 
soon die without producing 
seeds.

Alfalfa Looper 

This caterpillar moves by making 
loops. It can cause most damage to 
plants when it is in the larvae stage. 
It is light green to olive green in 
colour. It is about 25 mm long. This 
caterpillar chews leaves and cuts 
off the flowers and seedpods of the 
canola plant.  

Beet Webworm 

These larvae are black caterpillars. 
They have two light stripes down 
their back with circles on each side. 
They strip the stems and pods of the 
canola plant.   
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Aphids
Aphids are small green insects. They 
are usually smaller than 5 mm. They 
have long antennae. Sometimes 
aphids appear on the tops of canola 
plants. They eat the sap of the plant 
and can cause damage to areas of 
a crop. 

Painted Lady 
Butterfly
The painted lady butterfly can lay 
its eggs on the leaves of plants. The 
larvae of the painted lady butterfly 
often feed on Canada thistle leaves 
but can also eat canola leaves. The 
larvae are up to 30 mm long and 
dark purple to black in colour. They 
have long spines on their abdomens. 

Student Resource 2-4

Bertha Armyworm
   These larvae are smooth   
   and soft looking  
   caterpillars. They are black  
   or brown with a light 
brown head. They are 40 to 50 mm 
long. Younger larvae are smaller 
and green. These caterpillars strip 
leaves and eats the stems and pods 
of the canola plant.  

Cabbage Seedpod 
Weevil
This beetle is grey to black with 
a curved snout. Its larvae have no 
legs. It is white with a brown head. 
It damages canola pods by eating 
the seeds. The adult beetle eats the 
buds of the canola plant.  

Diamondback Moth
The larvae of this moth are pale 
yellow green in colour. They are 
about 8 mm long and very active. 
They wriggle backward with a 
whipping motion. They can also 
drop a spun silken thread. They 
feed on the flowers, young pods, 
and stems of canola plants.

Clover Cutworm 

These larvae are green to pale 
brown. They are 40 to 50 mm long. 
This cutworm climbs and feeds on 
leaves, young pods, and stems of 
the canola plant. The plant can even 
be chewed to the ground.
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Damsel Bug 

  These bugs are 8 mm long  
  and a greyish brown colour.  
  The damsel bug nymphs are  
  up to 8 mm long and greyish  
  in colour. They eat aphids, 
young lygus, and plant bugs.  

Flea Beetle 

These shiny beetles are about 2 to 
3 mm long. They are black and can 
have yellow stripes. They jump off 
plants quickly if they are disturbed. 
They chew holes in young canola 
plant leaves. 

Lygus Bug 

Adult lygus bugs are about 5 mm 
long and 2.3 mm wide. They are 
pale green to reddish brown and 
have a “V” mark in front of their 
wings. Small nymphs are green. 
Larger nymphs have black dots on 
the thorax and back abdomen. The 
adult bugs eat leaves and seeds in 
the pods. 

Red Turnip Beetle
These dark red beetles are 10 mm 
long. They have three black stripes 
running down their back. The adult 
beetles eat leaves. Sometimes, the 
beetle larvae can also cause damage 
to the canola plant. 

Root Maggot
  These larvae are 6 to  
  10 mm long. They are  
  white. The larvae do not have  
  legs and head capsules. They 
tunnel into canola roots. The roots 
can then rot and die. 

Thrips 

  Thrips are very small and look  
  like little black dots. If they  
  are magnified, they are brown  
  or black with a long, narrow  
  body. They eat canola pods 
and cause them to curl up. 



58 Student Resource 2-4

Honey Bee
Honey bees are black and yellow 
in colour. They lay eggs that hatch 
into larva. The larva spins a cocoon 
and	turns	into	a	pupa.	Bees	are	
important to canola crops as well as 
to many other plants. They help to 
pollinate the canola flower. 

Hoverfly
Hoverflies can be small and black  
or larger and black and yellow.  
They can look a lot like a bee or 
wasp. They have two wings and can 
hover when they are flying. They do 
not sting. The larvae of hoverflies 
eat aphids. The adults eat nectar 
from flowers and help pollination.   

Lacewing 

The lacewing adult is bright green 
in colour with yellow or orange 
eyes. Its wings look like a net. It 
is about 15 mm long. The larvae 
are spiny like tiny alligators. The 
lacewing can be helpful to canola 
farmers. They are predators and eat 
small bugs such as aphids. Lacewing 
larvae eat flea beetles. 

Ladybug Beetle
Adult ladybug beetles are 4 to 8 
mm long and are yellow, orange, or 
red with black dots on their wings. 
The larvae are about 1 cm long and 
look like tiny fat alligators. The 
ladybug beetle can be helpful to 
canola farmers. They are predators 
and eat small bugs such as aphids. 

Wasp 

Some types of wasps lay their 
eggs in insect pests like the bertha 
armyworm. This kills the pest. These 
wasps can be from 4 to 38 mm 
long. They are brown, black, red, 
or yellow in colour. They may have 
bright patterns of other colours.  

Carabid Beetle
The carabid beetle can be from 2 to 
35 mm long. They are dark black or 
brown and live on the soil. They will 
often scurry away if you turn over 
a rock or log on the soil. They will 
catch and eat many different insect 
pests, including aphids, caterpillars, 
and worms. They have four life 
stages of growth. 
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GRADE
Alberta Canola Producers’ 

Grow Guides 

5

Lab ExperimentLab Experiment
Oil and Water

Have you ever heard the expression, “like oil and water?” What do 
you think this expression means? Follow the directions below to 
find out. While you do, you will also find out more about a common 
household item that people use every day.  
 
 
 

What You Will Need

•	 Canola	oil	 •	 Vinegar	(Optional)

•	 Water	 •	 Ice	cubes	(Optional)

•	 Food	colouring	 •	 Liquid	soap

•	 Two	clean	baby	food		 •	 15	mL	spoon	or	cylinder 
 or jam jars with lids

What to Do

How does soap clean?

1. Take two jars and fill them half full of water. 

2. Add two drops of food colouring. Shake the jar well. What do  
 you see? Record your observations in the chart on the  
 following page. 

3.	Add	plain	canola	oil	to	each	jar.	Make	sure	you	leave	some	space	 
 at the top of the jars. What do you see? Record your observations  
 in the chart on the following page.

4. Add two or three squirts of liquid soap to one of the jars. 

5. Put the lids back on the jars and tighten them. Shake each jar for  
 about 30 seconds. What do you see? Record your observations in  
 the chart on the following page.

6. Wait two or three minutes. What do you see? Record your  
 observations in the chart on the following page.

Canola oil can be used to make soap 
and lotions. It makes a soap that 
can help to moisturize skin while 
it cleans. Why do you think this 
happens?  
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Observation Chart

Water and Food 
Colouring

Canola Oil Liquid Soap After Standing

Before	Shaking

After Shaking

Lab Experiment

Try these other experiments with canola oil!

ONE Fill a clear jar with water. In a separate jar, mix 15 mL 
of canola oil and a few drops each of red, blue, and yellow 
food colouring. Shake the jar to mix the colours with the 
water. Pour the coloured oil into the jar of water. What do 
you see?

TWO Fill a jar half full of canola oil. Drop an ice cube in  
the jar.

•	 What	happens	when	you	drop	the	ice	cube	into	the	jar?

•	 What	happens	when	the	ice	cube	melts?

•	 Add	a	drop	of	food	colouring	to	the	ice	cube.	 
 What happens?

•	 Add	two	or	three	drops	of	food	colouring	to	the	ice	cube.	 
 What do you see? 

Try
This!

Why does soap clean? 

 

Do you think oil can be separated from water once the two are 
combined? Why or why not? 

What conclusions can you make from this experiment?

Why does the soap mixture  
stay mixed? 

Soap, water, and oil are all made up 
of molecules. Some molecules are 
attracted to water, while others are 
not. Soap contains both types of 
molecules. 

Soap mixes with water. Soap can also 
“catch” or mix with oil, grease, and 
dirt. When you wash greasy or dirty 
hands, the soap mixes with the  
water and the grease and carries 
both away!
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How do environmental issues affect  
the food supply? 

GRADE
Alberta Canola Producers’ 

Grow Guides 

5
Learning Sequence Three 

Overview

In Learning Sequence Three, students are introduced to some 
perspectives that farmers and environmentalists may have 
regarding production of food crops and protection of the 
environment. They then consider how the food supply is impacted 
by choices that farmers make when they grow crops.

Key Concepts and Vocabulary

I  Can

Learning Sequence Three 
encourages students to demonstrate 
their learning by developing 
understandings such as the following: 

•	 I can identify environmental issues  
 that influence the production  
 of food.

•	 I can analyze the causes and  
 effects of environmental problems.

•	 I can identify and compare  
 solutions to environmental  
 problems.

•	 I can compare and appreciate  
 differing perspectives.   

Climate change is a change in the weather patterns over a 
long period of time.

Greenhouse gases include carbon dioxide and methane and 
work like the glass walls of a greenhouse. They prevent heat 
from escaping to space. This is called the greenhouse effect.

Cities are growing larger as more and more people are living in 
them. This is called urbanization.

Soil erosion is the movement of soil from one area to another. 
It can be caused by weather, including wind, rain, and the 
melting and runoff of snow. 

Soil erosion can also be caused by tilling, or ploughing, the soil  

for crops.

Nitrogen and phosphorus in the water sources cause aquatic plants, 
such as algae, to grow and spread. 

When plants die and decompose, or break down, they cause a reaction 
that takes oxygen out of the water.

While pesticides and herbicides can improve crop yields and quality, they 
can also contaminate, or pollute, soil and water.

Crop rotation is the practice of changing the crop planted on a given 
parcel of land from one growing season to the next.

Some people believe that scientists should keep working to improve 
plants so that crops increase their yield, or the amount of raw materials 
the crop provides.

Some farmers are using a practice called Integrated Pest 
Management. Farmers first find out exactly what types of pests they 
have. They scout or sweep their fields by walking through them. Some 
farmers weed their fields by hand. They use helpful insects to help 
control insect pests.
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No-till farming involves keeping a cover of plant material on the soil.

Prepare

Suggested Time: 3 to 5 50-minute class periods

q Prepare the following student resources and materials to be used in  
 this lesson sequence:

	 •	 Student	Resource	3-1:	What	is	the	Challenge?	(pp.	70-72)

	 •	 Student	Resource	3-2:	Managing	Choices	(pp.	73-76)

	 •	 Student	Resource	3-3:	Venn	Diagram	(p.	77)

	 •	 Poster	paper

q Students are asked to research perspectives of some challenges involved  
 with agriculture. Collect sources that relate to current environmental  
 issues, concerns, and problems concerning air, climate change, nature,  
 water, and weather. Establish a resource corner or area in the classroom  
 with examples of these sources.

Learning Sequence Three
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Teaching and Learning Strategies

How do environmental issues affect the food supply?  

Learning Sequence Three 

Introduce 

Students are introduced to similar and differing perspectives that 
people have regarding production of food crops and protection of the 
environment.  

Instructional Strategy: Think-Pair-Share

In a think-pair-share strategy, students are asked to first respond to 
a question or activity individually. They are then asked to share their 
response with a partner. After time to discuss, students are asked to 
share their ideas in small groups or with the class.

Instructional Strategy: Challenge Statements  

The analysis of examples, information, and evidence connected to 
different issues and problems reinforces problem-solving and inquiry 
skills. Identifying challenges or problems by constructing summary 
statements provides students with an opportunity to consider what 
they already know and understand, as well as what they would like to 
know more about. Students can also be encouraged to re-examine prior 
understandings and revise opinions during and at the completion of 
their research. 

1. Introduce the critical question, “How do environmental issues  
 affect the food supply?” Have students share some initial ideas  
 and responses with the class. 

2. Challenge students to then consider the question, “What  
 groups of people would have similar or different perspectives  
 on environmental issues?” Ensure that students consider the  
 perspectives of farmers and environmentalists but also  
 encourage them to contribute other ideas they have. 

 Use questions such as the following to help students think  
 about different perspectives that farmers and environmentalists  
 might bring to issues connected to food production. Organize  
 students to use a think-pair-share strategy to respond to  
 these questions. 

	 •	 What	do	you	think	farmers	and	environmentalists	might	have	 
  in common? 

Find Out More

The Crop Life Canada website 
provides some additional information 
and perspectives on agricultural 
pesticides at www.croplife.ca/
agricultural-pesticides. 

The Environment Canada website 
provides information on current 
environmental issues, concerns, and 
problems concerning air, climate 
change, nature, water, and weather 
at www.ec.gc.ca. 

http://www.croplife.ca/agricultural-pesticides
http://www.croplife.ca/agricultural-pesticides
http://www.ec.gc.ca
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	 •	 What	different	perspectives	do	you	think	farmers	and	 
  environmentalists might have? (Encourage students to consider issues  
  that they may be familiar with, and that relate to topics and concepts  
  they have learned about, including pollution, climate change, water  
  use, soil erosion, and the use of pesticides.) 

	 •	 What	issues	or	conflicts	have	you	heard	of	that	might	relate	to	these	 
  different perspectives? (If students are unable to share ideas, discuss  
  some examples with them. Look for current examples in media  
  sources and the internet, including those relating to climate change,  
  endangered species – both plant and animal, and wetlands.)

Extend

Students can be asked to do a media search for examples 
of issues, problems, or conflicts that include perspectives 
of farmers or food producers and/or those relating to 
environmentalists. Clip or print examples, and post them on 
a bulletin board or on posters that are displayed around the 
classroom. Have students practise identifying the points of view 
and perspectives that are reflected in the examples. 

The Government of Canada’s perspective on assessing reliability 
and applying precaution in science-based decision making 
can be explored with students. The Government’s Framework 
for	the	Application	of	Precaution	in	Science-Based	Decision	
Making	about	Risk	can	be	found	at	www.pco-bcp.gc.ca/docs/
information/publications/precaution/Precaution-eng.pdf. This 
document may provide some insights into ways to evaluate the 
reliability of information in newspaper and on the internet. 

Learning Sequence Three

3. Provide each group with Student Resource 3-1: What is the  
 Challenge? (pp. 70-72). Invite students to respond to the Reflect  
 question individually, with a partner, or as a class. Ask students to  
 work with their groups to construct challenge statements that reflect  
 the problems described in each example. Provide opportunities for  
 groups to share their statements with other groups or the class.

Differentiate

Students may need additional 
support in the development of 
challenge statements. 

•	 Model	the	first	few	examples	with	 
 students, creating sample  
 challenge statements on the board  
 or on poster paper. 

•	 Then	have	students	develop	 
 challenge statements with their  
 group. Share and discuss as a class. 

•	 Alternatively,	assign	two	or	three	 
 of the examples to each group.  
 Have groups combine and share  
 their challenge statements.

http://www.pco-bcp.gc.ca/docs/information/publications/precaution/Precaution-eng.pdf
http://www.pco-bcp.gc.ca/docs/information/publications/precaution/Precaution-eng.pdf
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Explore

Students consider how the food supply is impacted by challenges and 
choices that farmers make when they grow crops. 

If students need additional practice 
exploring concepts of problem/
solution and cause/effect, use graphic 
organizers such as a T-chart or flow 
chart to help illustrate the concepts. 

Cause Effect

Differentiate

Instructional Strategy: Venn Diagram

Reading for meaning and summarizing main points by using visual 
organizers, such as the mind map and Venn Diagram used in this 
activity, requires students to synthesize information, critically evaluate 
relationships and make connections to their prior knowledge and 
understandings. The visual organizers also ask students to organize 
information and conclusions in order to start to make comparisons.

Instructional Strategy: Mural

A mural encourages students to summarize and synthesize their 
learning and encourages creative and critical thinking skills. This type 
of product should also be used to explore and share perspectives with 
other students or groups in the class. Each poster should be focused 
on a statement and include supporting facts and examples as well as 
opinions, experiences, and perspectives. 

1. On the board, draw a Venn diagram such as the one below and ask  
 students to summarize common and conflicting perspectives involved  
 with food production.

Farmers Environmentalists

common
interests

Problem Solution

2. Provide students with Student Resource 3-2: Managing  
 Choices (pp. 73-76). Ask the class to revisit the concepts of  
 problem and solution as well as cause and effect.

 Use the Under the Canola Canopy poster as a visual starting  
 point. Draw examples from the challenges and problems  
 that students identified in the previous activity. Ask students to  
 consider how these challenges could affect decisions and  
 choices a canola farmer might make. What are the problems?  
 What is the cause and effect of these problems? (The Fact Cards  
 from Learning Sequence Two can provide some examples of the  
 causes and effects of harmful and helpful insects.)
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A colour version of Under the Canola Canopy, provided in a  
smaller version on the student resource, is provided on the back 
cover of this resource.

 
 

3. Have students continue to work with their small groups. Ask  
 each group to select one of their challenge statements from  
 Student Resource 3-1 and record it on Student Resource 3-2.  
 Use the situation cards to explore choices and effects of  
 different actions as well as potential solutions for  
 the challenge.  

4. Provide groups with Student Resource 3-3: Venn Diagram  
 (p. 77). Ask each group to use the information they have  
 collected to identify the perspectives of farmers and  
 environmentalists involved in their challenge. Revisit ideas  
 brainstormed and discussed previously. 

 Invite groups to create a poster mural on their issue. Work  
 with  students to select and use a variety of sources to research  
 the issue. Have students use illustrations, word art, descriptions  

 and explanations, and charts, tables, or graphs to represent their  
 element. Encourage students to consult other sources for more  
 information, including:

	 •	 Internet	sources

	 •	 Classroom	textbook	resources

	 •	 Library	sources

 Display the murals on a classroom bulletin board. 

5. As a class, discuss questions such as:

	 •	 How	do	human	activities	affect	the	food	supply?	Why	is	agriculture	 
  an important human activity?

	 •	 What	other	land	use	choices	could	affect	the	activities	in	this	web?	 
  (Encourage students to revisit what they learned about competing  
  priorities for land use.)

Learning Sequence Three

Find Out More

Extend students’ understanding of 
climate change and the greenhouse 
effect as one of the issues facing 
food production and agriculture 
by making connections to what 
they have learned about chemistry, 
climate, and weather. 

An experiment that demonstrates 
how carbon dioxide gas can be 
produced through a chemical 
reaction of baking soda and vinegar 
can be accessed at www.umanitoba.
ca/outreach/crystal/Grade%205/
Cluster%202/5-2-10%20-%20Sink%20
or%20Swim%20Spaghetti%20-%20
Discrepant%20Event.doc. 

Additional information on climate 
change and the water cycle can 
be found in the Saskatchewan 
Environment document at  
www.environment.gov.sk.ca/adx/aspx/
adxGetMedia.aspx?DocID=21919daa-
4a9f-4145-9892-f315cf32d502&Media
ID=3741&Filename=Climate+Change
+Water+Cycle.pdf&l=English. 

http://www.umanitoba.ca/outreach/crystal/Grade%205/Cluster%202/5-2-10%20-%20Sink%20or%20Swim%20Spaghetti%20-%20Discrepant%20Event.doc
http://www.umanitoba.ca/outreach/crystal/Grade%205/Cluster%202/5-2-10%20-%20Sink%20or%20Swim%20Spaghetti%20-%20Discrepant%20Event.doc
http://www.umanitoba.ca/outreach/crystal/Grade%205/Cluster%202/5-2-10%20-%20Sink%20or%20Swim%20Spaghetti%20-%20Discrepant%20Event.doc
http://www.umanitoba.ca/outreach/crystal/Grade%205/Cluster%202/5-2-10%20-%20Sink%20or%20Swim%20Spaghetti%20-%20Discrepant%20Event.doc
http://www.umanitoba.ca/outreach/crystal/Grade%205/Cluster%202/5-2-10%20-%20Sink%20or%20Swim%20Spaghetti%20-%20Discrepant%20Event.doc
http://www.environment.gov.sk.ca/adx/aspx/adxGetMedia.aspx?DocID=21919daa-4a9f-4145-9892-f315cf32d502&MediaID=3741&Filename=Climate+Change+Water+Cycle.pdf&l=English
http://www.environment.gov.sk.ca/adx/aspx/adxGetMedia.aspx?DocID=21919daa-4a9f-4145-9892-f315cf32d502&MediaID=3741&Filename=Climate+Change+Water+Cycle.pdf&l=English
http://www.environment.gov.sk.ca/adx/aspx/adxGetMedia.aspx?DocID=21919daa-4a9f-4145-9892-f315cf32d502&MediaID=3741&Filename=Climate+Change+Water+Cycle.pdf&l=English
http://www.environment.gov.sk.ca/adx/aspx/adxGetMedia.aspx?DocID=21919daa-4a9f-4145-9892-f315cf32d502&MediaID=3741&Filename=Climate+Change+Water+Cycle.pdf&l=English
http://www.environment.gov.sk.ca/adx/aspx/adxGetMedia.aspx?DocID=21919daa-4a9f-4145-9892-f315cf32d502&MediaID=3741&Filename=Climate+Change+Water+Cycle.pdf&l=English
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Extend

Use a carousel sharing strategy to have groups share their murals.  
A carousel strategy allows students to share research and learning with 
other students or groups in the class. Each group organizes a display of 
their research results on their group table. Place a comment sheet on 
each group table.

Groups rotate through the displays at timed intervals. One group 
member can remain with their display to present group research and 
ask visiting groups to record questions or comments. Alternatively, 
groups can stay together and be asked to record their comments or 
questions on the comment sheet on each table. The carousel strategy 
encourages students to develop presentation and communication skills 
in a small group setting instead of in front of the entire class.

Wrap Up

Have students go back to the overarching inquiry question, “How do 
environmental factors affect Canada’s food production?” With the class, 
decide how to represent what students have learned about this question. 
Choices may include:

•	 A	class	mind	map,	constructed	on	the	board	or	 
 an interactive whiteboard, on poster paper, or  
 on a bulletin board. Have students reflect on and  
 write or create an individual visual response to the  
 overarching inquiry question on a circle or square  
 template. Discuss each response and then group  
 and display similar responses together on  
 branches of the mind map. Alternatively, create a  
 collage of responses. 

•	 A	chart,	with	different	topics	related	to	the	 
 critical questions. Have students work as a class  
 to identify and summarize topics they have  
 explored. 

•	 A	display	of	different	products	students	have	 
 created.
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Assess    ASSESS

Use the checklist that follows to assess student learning and growth in 
this Learning Sequence. The criteria statements in the checklist can also 
be used to customize the Rubric Template (p. 14) for assessment of 
the following student products:

	q Challenge Statements q Problem-Solutions Chart

	q Venn Diagrams q	Murals

Learning Sequence Three Checklist

Criteria Statement Yes Somewhat Not Yet

Describe the relationship between the environment, climate, 
weather, and human activities such as agriculture 

[Science 5-9-11; 5-9-12; 5-4-11]  
[Social Studies 5.1.3.2; 5.1.1.1]

Analyze ways that agriculture changes the environment 

[Science 5-9-12; 5-4-6] 
[Social Studies 5.1.2.4; 5.1.3.2; 5.S.7.1]

Use and create graphs, charts, maps and graphic organizers to 
compare agricultural activities across Canada 

[Social Studies 5.1.3.2; 5.S.3.2; 5.S.4.6; 5.S.7.2; 5.S.8.4] 
[Science 5-1/5-2-10; 5-4-6]

Work collaboratively and cooperatively in a group setting

[Social Studies 5.S.4.2;  5.S.5.3]  
[Science 5-1/5-2-9; 5-4-8] 

Solve problems by organizing information, identifying patterns, 
and drawing conclusions

[Social Studies 5.S.4.3; 5.S.4.5; 5.S.4.6; 5.S.4.7; 5.S.7.3] 
[Science 5-1/5-2-10; 5-1/5-2-11; 5-1/5-2-13; 5-4-6; 5-4-7]

Find and organize information from different sources to draw 
conclusions 

[Social Studies 5.S.4.4; 5.S.7.3; 5.S.7.8]  
[Science 5-1/5-2-3; 5-1/5-2-8; 5-1/5-2-13; 5-4-6]

Generate and share original ideas, opinions, questions, and 
solutions with others

[Social Studies 5.S.1.3; 5.S.1.4]  
[Science 5-1/5-2-1; 5-1/5-2-2; 5-1/5-2-14; 5-4-1; 5-4-2; 5-4-4]

Consider and assess a range of perspectives and opinions on a 
problem or issue

[Social Studies 5.S.1.2; 5.S.4.1; 5.S.5.1; 5.S.8.5] 
[Science 5-1/5-1-8]

Learning Sequence Three
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The following product-specific rubrics can also be used and adapted 
for assessment of student products in this learning sequence:

	q	Group	Activities	(p.	11)

	q	Graphic	Organizers	(p.	10)

 q	Research	(p.	12)

	q	Projects	(p.	13)
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What is the Challenge? What is the Challenge? 
Student Resource 3-1

Try
This!

Look at each of the examples that follow. Each example provides information 
that relates to some decisions that are important today.  What do you think 
the challenges are? Write a statement or question in each of the boxes beside 
the examples.

Student Resource 3-1

Reflect

Do you think the demand for food is changing? Why or why not?

One

Many	people	picture	small	family	farms	when	they	think	
about agriculture. However, this is not the case anymore. 
Farms are getting larger. There are not as many farmers to 
work on these farms. Some people believe that there will 
not be enough farmers to grow the food that the world’s 
population will need. 

The world’s population  
is expected to grow to  
9 billion people in 2050.  
This means that the  
amount of food needed  
will also continue to  
increase.  
 

What is the 
challenge?
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Source:	World	Business	Council	for	Sustainable	Development	(2008).	 
Agricultural Ecosystems: Facts and Trends.

What challenges are involved with meeting the  
demand for food?

Agriculture	is	an	essential	activity.	Many	people	make	a	living	from	
farming. People also depend on the raw materials and products 
that agriculture produces. However, there are a number of factors 
that affect decisions about what to grow, how much, when, and 
how to grow it. 
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Two

Climate change is a change in the weather patterns over a 
long period of time. There is evidence that weather patterns 
are resulting in global warming, or an increase in the world’s 
temperatures. Climate change may result from:

•	 Natural	factors,	such	as	changes	in	the	sun’s	heat

•	 Human	activities	that	affect	the	environment	and	the	air,	 
 such as forestry, larger cities, water use, and agriculture

Some scientists say that human activities have caused the 
earth’s greenhouse gases, which include carbon dioxide and 
methane, to increase. The gases work like the glass walls of a 
greenhouse. They prevent heat from escaping into space. This 
is called the greenhouse effect. Higher temperatures can 
result in changes in the weather and even climate patterns. 
This will affect the types of crops that are grown in different 
areas.  

What is the 
challenge?

Three

Cities are growing larger as more and more people are living 
in them. The growth of cities in size and population is called 
urbanization. However, as cities grow and use more land, 
there is less land available for farming. Some of the best 
farmland can be found close to Canada’s major cities. This 
land is quickly being used to develop new neighbourhoods 
and shopping areas to meet the needs of people who live in 
cities. 

What is the 
challenge?

Four

Soil erosion is the movement of soil from one area to 
another. It can be caused by weather, including wind, rain, 
and the melting and runoff of snow. Soil erosion can also 
be caused by tilling, or ploughing, the soil for crops. Soil 
erosion can have the following effects:

•	 It	can	strip	the	nutrients	from	topsoil,	which	often	is	where	 
 the most nutrients are found. 

•	 The	eroded	soil	can	also	carry	pesticides	and	fertilizer	 
 with it. 

•	 Sometimes	this	soil	runs	into	and	pollutes	streams,	lakes,	 
 and rivers.  

What is the 
challenge?
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Five

Fertilizers and manure can provide nutrients that are 
essential to plant growth, such as nitrogen and phosphorus. 
When fertilizers are used carefully, they will not run into 
water sources such as streams and lakes that are close to crop 
fields. If they are not applied carefully, the nutrients can run 
off the field and go into water sources.

Nitrogen and phosphorus in the water sources causes 
aquatic plants, such as algae, to grow and spread. When 
these plants die and decompose, or break down, they cause 
a reaction that takes oxygen out of the water. This makes the 
water uninhabitable for fish and other water life. 

What is the 
challenge?

Six

Pesticides and herbicides can be applied to agricultural crops 
to control weeds, insects, and other pests. While pesticides 
and herbicides can improve crop yields and quality, they can 
also contaminate, or pollute, soil and water. If too much 
pesticide or herbicide is used, it can seep into the soil and 
groundwater. If the soil erodes into streams or lakes, it carries 
the pesticides and herbicides with it.  

Farmers also use non-chemical methods of pest control. In 
2006, the most common method was rotating crops. Crop 
rotation is the practice of changing the crop planted on a 
given parcel of land from one growing season to the next. 
Other common methods include:

•	 Tilling

•	 Encouraging	the	use	of	insects	that	benefit	plants

•	 Using	plants	that	have	been	bred	to	be	pest-resistant.	

What is the 
challenge?
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Managing ChoicesManaging Choices
Student Resource 3-2

What actions can farmers take?

Agriculture, whether it occurs on small or large farms, has an effect 
on	the	environment.	Many	practices	have	been	developed	that	
reduce negative effects from agricultural activities. For example, 
instead of leaving fields bare, farmers often keep some leaves and 
plant matter from the crop on the surface of the soil. This plant 
matter protects the soil from erosion. It also increases organic 
matter in the soil.

Farmers must also take care when they apply fertilizers, pesticides, 
and herbicides so that the soil and water quality is not affected. 

The	land	is	the	livelihood	of	farmers.	Most	people,	including	
farmers, try to avoid practices which might harm or 
destroy their way of life. Farming also meets important 
needs. Farmers want to make sure that the foods that are 
produced through farming are:

•	 Safe	and	free	of	contamination

•	 Supplied	in	enough	quantity	to	meet	people’s	needs

•	 Healthy	and	nutritious

Every action that farmers take has an effect on the 
environment. For example, canola farmers often work with 
honeybee	producers.	Bee	hives	can	be	moved	to	canola	
fields so that the bees pollinate the canola plant. Farmers 
make sure they do not apply pesticides while the bees are 
pollinating.

Try
This!

Select one of the challenge statements you identified 
previously and record it below.

Early farmers developed more 
efficient farming methods over time. 
They learned to build terraces or 
barriers of soil around a crop field to 
slow down the runoff of water. They 
learned to rotate crops, moving them 
from one field to another to let the 
soil rebuild its nutrients. They learned 
that manure could be used  
as fertilizer. 

Did You Know?
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Explore this challenge with your group members. 

1. Review and discuss the situation cards.

2. What problems are connected to this challenge? Summarize one problem in the  
 problem-solution chart below. What do you think are the causes of these problems?

3. What is one possible solution to the problem you identified? Record your solution in  
 the problem-solution chart.

4. What are the effects of your solution? Do you think your solution could create another  
 problem? If so, what is it?

Problem Solution
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Situation 1
Some people believe that countries should make sure that 
agriculture becomes more productive so that the growing 
population in the world can be fed. At the same time, 
agriculture should make sure the environment is protected. 
They believe that scientists should keep working to improve 
plants so that crops increase their yield, or the amount of 
raw materials the crop provides. Yields can be increased by 
making sure fertilizers are applied when they are needed 
and pests are controlled.

Some farmers are using a practice called Integrated Pest 
Management. Farmers first find out exactly what types of 
pests they have. They scout or sweep their fields by walking 
through them. Some farmers weed their fields by hand. 
They use helpful insects to help control insect pests. 

Situation 3
Some people believe that more attention should be paid to 
protecting water sources. Farmers can help to protect water 
sources. This means that they should use practices such as:

•	 Using	better	irrigation	systems.	A	drip	irrigation	system	 
 uses less water and can be better for the environment,  
 but it can also affect the crop yield. 

•	 Planting	crops	that	require	less	water.	However,	this	may	 
 decrease the types of crops that can be grown.

•	 Making	sure	that	soil	erosion	does	not	occur	through	 
 the runoff of water. This can involve building barriers  
 around crop fields.

•	 Keeping	a	cover	of	plant	material	on	the	soil.	This	is	 
 called no-till farming. 

•	 Depending	on	natural	sources	of	water,	such	as	rainfall	 
 and snow cover. 

Situation 2
There are four main practices that can produce more crops. 

1. Cultivate more land. This would mean protecting  
 agricultural land and making sure that growing cities  
 or towns do not use land that is good for growing crops.  
	 However,	many	people	think	it	is	important	to	use	this	 
 land to create new neighbourhoods for growing cities  
 and towns.

2.	 Use	fertilizers	and	pest	controls	to	increase	the	yield	 
 of crops.

3. Restore agricultural land that has been damaged.  
 This means using fertilizers and protecting the soil  
 from erosion.

4. Reduce wastes when crops are harvested.

The use or overuse of pest controls such as pesticides  
and	herbicides	can	cause	some	problems.	Herbicides	
can	kill	other	plants	besides	the	pests.	Pesticides	can	kill	
beneficial insects, such as honey bees. Fertilizers can cause 
reactions in the soil that can make the soil less effective for 
plant growth. 

 

Situation 4
Soil erosion can be caused by agricultural activities. 
However,	soil	erosion	can	have	very	damaging	effects	on	
crop yields. Some people believe that soil erosion can be 
prevented by:

•	 Planting	vegetation	or	plant	barriers	so	that	the	 
 soil cannot be carried away by wind, rainfall, or  
 snow melting.

•	 Building	barriers	or	soil	or	rock	around	crop	fields.

•	 Using	crop	rotation	to	give	the	soil	a	rest	from	one	 
 type of crop.

Crop rotation is the practice of changing the crop planted 
on a given parcel of land from one growing season to the 
next. A field may, for example, grow canola one year and 
wheat the next. This is done to prevent the build-up of crop 
pests and to change the demands on the soil.

Situation Cards
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Situation 5
Agricultural productivity depends on the availability of 
plant	nutrients.	The	three	required	in	greatest	quantities	are	
nitrogen, phosphorus, and potassium. Any nutrient that is 
not absorbed by crops can be lost to the environment.  
This can result in pollution. Some people think that farmers 
should limit the use of fertilizers. As fertilizers can be 
expensive, many farmers agree that fertilizers should be 
applied	only	if	crops	need	them.	Some	farmers	use	GPS	
technology to determine the nutrients that are needed in a 
specific area of a field and only apply fertilizer to that seed.

Some fertilizers work better if they are applied with water. 
Some people believe that those fertilizers should only be 
applied	with	rain	as	a	water	source.	Barriers	should	be	
planted or made around fields to prevent fertilizers from 
polluting other water sources. 

Situation 7
Successful farming depends on the right soil and climate 
conditions.	However,	most	of	Canada’s	land	is	not	suitable	
for agriculture. According to the Canada Land Inventory, 
Canada has 45.7 million hectares of land that is suitable to 
be used for crop production. This amount of land represents 
about 5 percent of the total land area of Canada. 

Most	of	this	land	is	already	being	farmed.	The	land	that	
is not used for farmland is used in urban areas, including 
towns and cities.

Canada also has 72.4 million hectares of land that is 
suitable for grazing livestock and cutting hay. This land is 
not suitable for crop production. 

Some people believe that land that is suitable for crop 
production should be used for this purpose. They think that 
increasing the land used for crop production will encourage 
urban areas to make more and better use of land that is 
not suitable for crop production.

Situation 6
Climate has a major effect on agriculture. Changes in 
temperature and precipitation patterns can result in 
changes in the length of growing seasons. Climate changes 
can also affect the rate of photosynthesis by plants. This 
can affect how well a crop grows and produces raw 
materials for food. Increases in temperature caused by 
global warming could cause some plants to grow better 
because some areas are too cold for good crop growth  
and there is more carbon dioxide in the atmosphere. 
Carbon dioxide is an important plant nutrient. Some 
scientists think that climate change can also result in the 
following conditions:

•	 Less	water	for	everyone

•	 More	storms	and	extreme	weather

•	 Fewer	crops	and	raw	materials

•	 More	expensive	foods

However,	not	every	scientist	agrees	with	these	predictions.

 

Situation Cards

Student Resource 3-2
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Venn DiagramVenn Diagram
Student Resource 3-3
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