
© H
aw

ke
r B

ro
wnl

ow
 E

du
ca

tio
n



© 2016 Hawker Brownlow Education • 9781760014728 • NST4728  OUTDOOR SCIENCE IN:  T H R I F T Y  C L A S S R O O M  L E S S O N S iii

Page 1
Recycling School Paper ....................................................4

Going Paperless .................................................................6

Composting Tuck Shop Waste .........................................8

Using Solar Energy .........................................................12

Saving Electricity .............................................................16

Saving Water ....................................................................18

Reuse! ................................................................................20

Helping Teachers Recycle More ....................................22

Encouraging Recycling at Home ..................................24

Community Cleanup Project .........................................26

Page 29
Bug Zoo ............................................................................32

Observing Insect Behaviour ..........................................36

Insect Food Chain ...........................................................38

Predators of Insects .........................................................40

What’s the Difference Between a Spider, 
an Earthworm, and an Insect? .......................................42

Fly, Hop, or Walk? ...........................................................44

How Insects Help Humans............................................46

Plants as a Habitat for Insects .......................................48

Insect Metamorphosis ....................................................50

Pollination Nation ...........................................................52 

Wearing a Skeleton on the Outside ..............................54

Page 57
How Plants Use Water ....................................................60

What Plants Get From Different Soils ..........................62

Comparing Leaves ..........................................................64

Comparing Seeds ............................................................66

Flowering Plant Dissection ............................................68

Carnivorous Plant Dissection ........................................70

How Humans Use Plants ...............................................72

Using Plants to Make Dyes ............................................74

Preface ............................................................................. vii

About the Author ...............................................................ix
Safety Notes .......................................................................xi

Page 77
Exploring Local Rocks ....................................................80

Characteristics of Rocks .................................................84

Making a Rock Collection ..............................................86

How Humans Use Rocks ...............................................88

Characteristics of Soils ....................................................90

Soils From Here and There ............................................92

Earth’s Changing Surface...............................................94

Erosion ..............................................................................96

Barrier Islands ..................................................................98

Page 101
Earth’s Water Cycle .......................................................104

Polymers – Helping Soil Hold Water .........................106

Using Water to Harness Energy ..................................108

Freshwater Versus Salt Water ...................................... 110

Animals That Live in Water ......................................... 112

Measuring Water for a Day .......................................... 114

Droughts ......................................................................... 116

Is There Water in Fruit? ................................................ 118

Page 121
Clouds and Precipitation .............................................124

The Sun and Its Impact on Earth ................................126

How Stars Can Guide Us .............................................130

Our Solar System ...........................................................132

Flying Animals ..............................................................134

Air Pollution ..................................................................136

How Does Wind Help Us? ...........................................138

References .......................................................................141

Answer Key .....................................................................143

© H
aw

ke
r B

ro
wnl

ow
 E

du
ca

tio
n



© 2016 Hawker Brownlow Education • 9781760014728 • NST4728  OUTDOOR SCIENCE IN:  T H R I F T Y  C L A S S R O O M  L E S S O N S v

D
uring more than a dozen years of plan-

ning, building, using and writing about 

outdoor classrooms, I have met many, 

many teachers who have discovered the 

joy of taking students out to the school yard for 

engaging lessons and learning. At the same time, I 

have met a number of teachers who have told me 

they are never going outside with their students. 

While it’s almost foreign to me to consider remain-

ing in my classroom when there is so much science 

in the school yard, I understand that in some situa-

tions this is discouraged by administrators or com-

plicated by a host of factors beyond the control of 

the teacher. So as a result of my conversations with 

these teachers, I decided to write Bringing Outdoor 
Science In: Thrifty Classroom Lessons. 

In this follow-up to Outdoor Science: A Practi-
cal Guide, you’ll fi nd many units and lessons that 

can be taught indoors or outdoors. Students par-

ticipating in these lessons will sometimes use nat-

ural materials. One of the best parts of this type 

of lesson is that the materials from outdoors are 

free! If you are teaching a lesson using a leaf or a 

rock, you can simply step outside and gather the 

materials. There’s no need to pull out your sci-

ence catalogue and create a purchase order. Who 

has time for that anyway?

This book may be used as is for upper pri-

mary school and early secondary school year lev-

els. Possible adaptations for lower year levels are 

noted in the section “Year-Level Considerations” 

within each lesson. In this book the various year 

levels are defi ned as follows: primary refers to 

Years F–2, upper primary refers to Years 3–6 and 

secondary refers to Years 7–8.

It is my hope that as you use these lessons, 

you will see the value in taking your class out-

doors. The experience of learning outdoors 

enriches the environmental knowledge base for 

young people, giving them the insight to become 

better stewards of natural resources throughout 

their lives. If you decide not to take students 

outdoors, certainly you will encourage them to 

explore just by bringing some of the outdoors into 

your own classroom.
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T
eaching about the natural, outdoor envi-
ronment indoors can be done well, but it 
can be even more eff ective if the indoor 
environment is nature-friendly or “green” 

(to use the current lingo). Just trying to teach the 
value of a tree, for instance, seems a litt le more 
diffi  cult if done in an atmosphere of paper waste. 
The same goes for teaching about taking care of 
creeks, streams and rivers. If water is being wast-
ed indoors, how can we eff ectively teach respect 
and stewardship of water sources outdoors?

The lessons in this chapter may be used at the 
beginning of the school year to establish a cul-
ture of “going green” for the entire school year. 
Another logical time of year to consider a unit 
of these lessons would be the period surround-
ing Earth Day. Although these lessons do not 
constitute an entire unit, together they can help 
you launch an Earth Day unit or school recycling/
greening program. If you would rather choose 
individual lessons from this chapter, you can 
choose lessons that are relevant to other topics in 
your classroom. For example, the “Saving Water” 
lesson might fi t in well with a study of the water 
cycle. If you also teach mathematics, consider 
using some of the lessons that include gathering 
data to support maths instruction. The lessons 
related to recycling include addition, multiplica-
tion and estimation. These lessons would be good 
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Objectives
Students will gather data to support the need for 
a possible school recycling program. Students 
will estimate the number of trees needed to pro-
duce the paper used in one school year at this par-
ticular school.

Why/How to Use This Lesson
Students need to understand that trees are the ori-
gin of paper and to discover ways to reduce the 
consumption of natural resources. Some paper 
industry experts estimate that it takes 6% of one 
tree to make one ream (500 sheets) of copy paper 
(non-recycled). Another often-cited statistic is 
that it takes 17 trees to make one ton of paper. 

Materials
calculator, recycling bins (optional), student 
worksheet

Procedures and Tips
1. Have a discussion with students about the 

origin of paper being trees and share some 
information with them about the quantity of 
trees needed to make paper. You may include 
other related information (e.g. the process by 
which paper is made) or ask students to do 
some research on the topic. 

2. Ask each student to keep track of the amount 
of paper they use in one day for school 
(including homework). For purposes of this 
activity, consider standard paper or notebook 
paper. If students use index cards, sticky 
notes or other small pieces of paper, these 
may be recorded in fractions or decimals (or 
several may be added together to equal one 
piece of paper).

3. Students should record information on the 
worksheet provided and work with a small 
group of other students to compile data.

4. Consider asking other teachers in your 
year level to do the same activity with their 
students. 

Year-Level Considerations
For primary years, consider making this a class 
project rather than an individual assignment. 
Keep track of the paper usage on chart paper or a 
graph on a whiteboard.

Assessment/Next Steps
Review student data for reasonable fi gures. Hold 
a class discussion for some qualitative data on the 
numbers that were gathered. If possible, involve 
the entire school in gathering data. If not, stu-
dents can make predictions based on the evidence 
gathered in your classroom. After conducting this 
exercise, students may work as a team to estab-
lish an actual recycling program in the school. 
Consider inviting members from a community 
recycling program, such as local government or 
private garbage collection services.

Sample Discussion Questions
• Is the amount of paper you used today more 

or less than what you expected? Why or why 
not?

• Is the amount of paper used today diff erent 
for any obvious reason? Explain. (Example: “A 
classmate forgot his paper and I loaned him 
15 pieces.”)

R e c y c l i n g  S c h o o l  P a p e r

Topic: Recycling

Go to: www.scilinks.org

Code: BOS001
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Name: ___________________________________ Date: _________

Think about how much paper you use for your assignments in one day at school. 
Don’t forget paper used for homework. Make a small mark in the box below for every 
piece of paper you use during one day.

Count all of the marks. How many pieces of paper did you use? ___________

Get together with three other students in your class after you have added up your total 
for the day. Add the totals from all four of you together. How many pieces did the four of 
you use? What was the average? __________________

How can you determine the daily total for your entire class and the daily average of 
one person in your class? 
____________________________________________________________________
 ____________________________________________________________________

Keep a record of the paper you use for school during one week in the chart below.

Monday Tuesday Wednesday Thursday Friday

Weekly 

Total

Number of 

Pieces of Paper

How could you reduce the number of pieces of paper that you use personally each 
day? Think of at least three ways. 
____________________________________________________________________
 ____________________________________________________________________

How could you figure out the average number of pieces of paper used per day by a 
typical student in your school?  ___________________________________________
____________________________________________________________________
____________________________________________________________________

After estimating how much paper is used in your school, try to translate this into the 
number of trees it takes to provide paper for your school. You may need additional 
information, such as how many days are in a school year, which can usually be found 
on a school system calendar. With adult supervision, you can use the internet to get 
reliable data on the amount of paper that can come from an average tree.
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________

R e c y c l i n g  S c h o o l  P a p e r
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Topic: Recycling

Go to: www.scilinks.org

Code: BOS001

Objective
Students will lead recycling eff orts in other class-
rooms throughout their year level and/or school.

Why/How to Use This Lesson
Once students have learned some recycling basics, 
having the opportunity to put them into practice 
will reinforce their skills. Work with other teach-
ers in your year level or throughout your school to 
help make this happen. If taking on several classes 
is too much, you may want to partner with or 
adopt just one other class. 

Materials
boxes or plastic containers that can hold recycla-
bles, poster board, markers, student worksheet

Procedures and Tips
1. Get the support and participation of other 

teachers in your year level or throughout 
the school, asking them to house recycling 
bins in their classrooms. Make sure that an 
administrator supports the recycling project.

2. Provide the resources to help students gather 
at least two types of recyclables so that 
comparative data may be gathered. As an 
alternative, gathering one item in at least two 
classrooms would work.

3. Ask your students to make recycling 
containers from boxes or label plastic bins if 
available. Match the number needed to the 
number of participating classrooms. Students 
should label them for whatever you intend to 
collect and recycle.

4. Use poster board to make a chart or list of 
which students are responsible for which 
classes. Depending on the year level of your 
students, you may wish to give them input 
into these decisions. 

5. Help students decide on which numbers to 
keep track of, such as how many cans or bott les 
are collected for recycling. Ask them to record 
data in a graph on their student worksheet.

Year-Level Considerations
To adapt this lesson for lower years, limit the 
number of items tracked to one or two and con-
sider keeping all the records for your class. For 
upper years increase the number of items and 
require students to keep independent records.

Assessment/Next Steps
As students create their recycling program, con-
sider how they are applying what they have 
learned. Have they included containers for the 
various materials that are recyclable? Consider 
comparing data from the participating class-
rooms. If possible, have students enter data into 
a computer program and create graphs or charts 
that show the amounts of materials that are recy-
cled and how their collections compare with 
those of other classes.

Sample Discussion Questions
• What are some ways we can help teachers to 

recycle in their classrooms?

• How do students and teachers react to new 
recycling containers?

H e l p i n g  T e a c h e r s  R e c y c l e  M o r e
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Name: ___________________________________ Date: _________

H e l p i n g  T e a c h e r s  R e c y c l e  M o r e

Make a jot list of any recyclable items that may be found at school, particularly what is 
found in classrooms or any items from lunches that students buy or bring. 
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________

Work with your teacher to choose additional classrooms where teachers will participate 
in a recycling project. Gather at least two different types of recyclables for comparison 
or one item from at least two classrooms. Keep a record of what is being recycled. 
The data should be numerical, either by weight, volume or number of items (such as 
aluminium cans, plastic bottles, Styrofoam cups). Use the rectangle below to make a 
graph of your data. Gather the data each day for one week.

What was the total amount of recyclable material gathered?
____________________________________________________________________

What was the difference between either two recycled items or two classrooms’ 
recycled materials?
____________________________________________________________________
____________________________________________________________________

How much of this recyclable material could you gather in one month of school? How 
much in the whole school year?
____________________________________________________________________
____________________________________________________________________
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Objective
Students will understand and demonstrate how 
water moves through plant material and that 
water is crucial for the survival of plants.

Why/How to Use This Lesson
In a unit on plants, it is imperative for students 
to understand the dependence that plants have 
on water. Depending on your budget for science 
lessons, you may want to use plants purchased 
from a store or plants from your own yard. Some 
plants generate smaller plants from shoots that 
take root or seeds that fall to the ground, so you 
may be able to pull up some small plants to use 
in this lesson. You’ll need several small plants 
that have their roots att ached and can be taken 
up out of the soil. Consider teaching this lesson at 
the beginning of the unit so that students have as 
much time as possible to observe the plants.

Materials
six to eight small plants of the same type, fl ower-
pots or clear plastic containers such as cups with 
tops, water, student worksheet

Procedures and Tips
1.  Before conducting this lesson with students, 

you should try putt ing the plants in water 
yourself. Try two or three diff erent kinds to 
see which one you want to use in class.

2.  Divide your class into groups and give each 
group a plant to observe. Give each group 
a plant, preferably planted in soil in a small 
fl owerpot. 

3.  Have the students gently extract the plant 
and all roots from the soil, placing it instead 
in water. If using cups with tops, students 

can cut a hole in the top of the cup to make it 
support the plant. 

4.  There should be at least one plant left in the 
soil to serve as a comparison to what happens 
to the plants in water.

5.  Students should observe the plants over at 
least two weeks. 

6.  Ask students to make predictions and 
observations and take notes about what they 
observe happening to the plants. They can use 
the chart on the student worksheet and can 
keep additional notes in a science notebook 
or journal.

7.  Facilitate a class discussion towards the end 
of the observation period to draw conclusions 
about how plants use water. 

Year-Level Considerations
For primary years, it would be suffi  cient to have 
one plant in soil and one in water in the class-
room. You may wish to send seeds home with 
students to let them try this with parents.

Assessment/Next Steps
Assess student worksheets and science journal 
entries for reasonable observations about the 
plants in water. If the plants you have chosen will 
work outdoors at your school, you could consider 
planting them in the school yard. Another option 
would be to put plants back in pots with a couple 
of diff erent soil types to compare. 

Sample Discussion Questions
• What would happen to plants that germinated 

or were raised without soil? Explain.

• Can plants live without water? Why or 
why not?

H o w  P l a n t s  U s e  W a t e r

Topic: Plants

Go to: www.scilinks.org

Code: BOS019
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Name: ___________________________________ Date: _________

Establish a plant in water using materials provided by your teacher. Using a clear 
container will allow you to see the roots. Make a prediction. What do you think will 
happen to your plant that is left in water instead of being in soil? 
____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

Use the chart below to keep a record of what you see happen with your plant.

Date Observations of Plant in Water

What did you notice about the plant in water? Did the roots grow? Did the stem or 
leaves grow? 

____________________________________________________________________
____________________________________________________________________

____________________________________________________________________

How could you take this further? What else could you do with the plants? 
____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

H o w  P l a n t s  U s e  W a t e r
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