
hands-on
science

Grade 4
Series Editor 

Jennifer Lawson

An Inquiry Approach

Winnipeg • Manitoba • Canada

and Technology

Sample Pages www.portageandmainpress.com



© 2018 Jennifer Lawson

Pages of this publication designated as reproducible 
with the following icon  may be reproduced 
under licence from Access Copyright. All other 
pages may be reproduced only with the permission 
of Portage & Main Press, or as permitted by law.

All rights are otherwise reserved, and no part of  
this publication may be reproduced, stored in a 
retrieval system, or transmitted in any form or by 
any means—electronic, mechanical, photocopying, 
scanning, recording, or otherwise—except as 
specifically authorized.

Portage & Main Press gratefully acknowledges 
the financial support of the Province of Manitoba 
through the Department of Sports, Culture,  
and Heritage and the Manitoba Book Publishing  
Tax Credit, and the Government of Canada  
through the Canada Book Fund (CBF), for our 
publishing activities.

Hands-On Science and Technology, Grade 4 
An Inquiry Approach

ISBN: 978-1-55379-710-4 
Printed and bound in Canada by Prolific Group

1 2 3 4 5 6 7 8 9 10 11

Download the image banks that accompany this 
book by going to the Portage & Main Press website.

Assistant Editors: 
Laura McKay 
Leslie Malkin 
Desirae Warkentin

Science and Technology Consultant: 
Brad Parolin

Indigenous Consultant: 
Kevin Reed

Makerspace Contributors: 
Joan Badger 
Todd Johnson

Resource Consultant: 
Astrid DeCairos

Book and Cover Design: 
Relish New Brand Experience Inc.

Cover Photo: 
Getty

Illustrations: 
ArtPlus Ltd. 
26 Projects 
Jess Dixon 

www.portageandmainpress.com 
books@portageandmainpress.com 
1-800-667-9673 
Winnipeg, Manitoba 
Treaty 1 Territory and homeland  
of the Métis Nation

Sample Pages www.portageandmainpress.com



Contents
Introduction to Hands-On 
Science and Technology, 
Grade 4 1

Introduction to Hands-On Science 
and Technology 2

Program Introduction 2

The Inquiry Approach to Science 
and Technology 2

21st Century Teaching and Learning 3

The Goals of the Science and Technology 
Program 3

Hands-On Science and Technology Strands 
and Expectations 4

Hands-On Science and Technology 
Fundamental Concepts and Big Ideas 4

Hands-On Science and Technology 
Program Principles 5

Infusing Indigenous Perspectives 5

Cultural Connections 7

Land-Based Learning 7

Technology 7

Sustainability 7 

Program Implementation 8

Program Resources 8

Classroom Environment 11

Planning Units—Timelines 12

Classroom Management 12

Classroom Safety 12

Scientific Inquiry Skills: Guidelines 
for Teachers 12

Observing 12

Questioning 13

Exploring 13

Classifying 13

Measuring 14

Communicating, Analyzing, 
and Interpreting 14

Predicting 15

Inferring 15

Inquiry Through Investigating and 
Experimenting 16

Inquiry Through Research 16

Online Considerations 17

Addressing Students’ Early Literacy Needs 17

Technological Problem Solving 17

Makerspace 18

The Hands-On Science and 
Technology Assessment Plan 20

Assessment for Learning 21

Assessment as Learning 21

Assessment of Learning 22

Performance Assessment 23

Portfolios 23

Evidence of Student Achievement 
Levels for Evaluation 24

Important Note to Teachers 24

References 25

Assessment Reproducibles 26

Unit 1: Habitats and 
Communities  43

Introduction  44

Unit Overview  48

Curriculum Correlation  49

Resources for Students 51

1  What Do We Know About Habitats 
and Communities? 55

2  Why Do Plants and Animals Live in 
Certain Habitats? 66

3  Which Organisms Are Found in Our 
Local Habitats?  72

4  How Can We Measure Populations 
in a Habitat? 82

Sample Pages www.portageandmainpress.com



5  How Do Plants and Animals Adapt 
to Survive in Their Environment?  90 

6  What Relationships Occur Between 
Populations Within a Community? 100

7  What Are the Characteristics of 
Herbivores, Carnivores, and Omnivores?  107

8  What Are the Relationships Between 
Predators, Prey, and Scavengers?  115

9  What Are the Characteristics of Producers, 
Consumers, and Decomposers? 120

 10  What Is a Food Chain? 127

 11  What Is a Food Web?  136

 12  How Are Plants and Animals Important 
to Humans and the Environment? 142

 13  How Can We Create Living Habitats? 150

14  What Are Some Natural and Human 
Impacts on Organisms in the 
Environment?  155

 15  Inquiry Project: What Can I Do to Protect 
Habitats and Communities? 160

Unit 2: Pulleys and Gears 167

Introduction  168

Unit Overview  172

Curriculum Correlation  173

Resources for Students 174

1  What Do We Know About Forces 
and Machines? 177

2  How Do Wheels and Axles Work? 184

3  How Do Gears Help Make Work Easier?  193

4  What Can We Learn About Gears and 
Direction of Movement? 199

5  How Can We Design and Construct 
Devices With Working Gears? 206

6  How Does a Single-Fixed Pulley Make 
Work Easier? 211

7  How Do Movable and Compound 
Pulleys Make Work Easier? 218

8  How Can We Design and Construct a 
Working Pulley System? 228

9  What Are the Advantages and 
Disadvantages of Using Machines 
With Pulleys and Gears?  235

10  Inquiry Project: How Can We Design 
and Build a System of Pulleys and 
Gears for a Specific Purpose?  240

Unit 3: Light and Sound 245

Introduction  246

Unit Overview  251

Curriculum Correlation  252

Resources for Students 253

1  What Do We Know About Light? 257

2  How Does Light Travel?  265

3  How Does Light Reflect?  272

4  How Well Does Light Pass Through 
Different Materials? 278

5  How Can We See Light’s Many Colours?  282

6  How Has Light Technology Changed 
Over Time? 287

7  Inquiry Project: How Can I Design 
and Construct an Optical Device to 
Transmit and Reflect Light?  291

8  What Do We Want to Learn About 
Sound? 297

 9  How Is Sound Created?  304

 10  What Is Pitch?  311

 11  How Do Sound Waves Travel? 318

 12  Which Materials Are Insulators or 
Conductors of Sound? 323 

13  How Can We Amplify Sound? 329

 14  How Do We Hear Sound, and How 
Can We Protect Our Sense of Hearing?  334

15  How Do Musical Instruments Use 
Sound Energy? 342

Sample Pages www.portageandmainpress.com



 16  How Can We Design and Construct  
Musical Instruments Using Various 
Materials?  347

 17  Inquiry Project: What Can We Learn  
About Sound Technology?  356

Unit 4: Rocks and Minerals  361

Introduction  362

Unit Overview  365

Curriculum Correlation  366

Resources for Students  367

 1  What Do We Know About Rocks  
and Minerals?  369

 2  How Can We Compare and Classify  
Rocks and Minerals?  379

 3  How Can Minerals Be Classified?  385

 4  How Are Different Types of Rock  
Formed?  391

 5  What Are Some Uses for Rocks  
and Minerals?  404

 6  How Are Fossils Formed?  412

 7  Inquiry Project: How Are Rocks and  
Minerals Mined From the Earth?  418

 8  How Does Mining Impact Habitats  
and Communities?  422

References  430

Appendix: Image Bank  431

About the Contributors  440

Sample Pages www.portageandmainpress.com



Introduction to  
Hands-On Science  
and Technology, Grade 4

Sample Pages www.portageandmainpress.com



Hands-On Science and Technology  •  Grade 4

s

2

P
or

ta
ge

 &
 M

ai
n 

P
re

ss
, 2

01
8 

· H
an

ds
-O

n 
S

ci
en

ce
 a

nd
 T

ec
hn

ol
og

y 
· G

ra
de

 4
 · 

IS
B

N
: 9

78
-1

-5
53

79
-7

10
-4

Introduction to Hands-On Science  
and Technology
Program Introduction

Hands-On Science and Technology helps 
develop students’ scientific and technological 
literacy through active inquiry, problem solving, 
and decision making. With each activity in the 
program, students are encouraged to explore, 
investigate, and ask questions as a means of 
heightening their own curiosity about the world 
around them. Students solve problems through 
firsthand experiences, and by observing and 
examining objects within their environment. In 
order for young students to develop scientific 
and technological literacy, concrete experience  
is of utmost importance—in fact, it is essential.

The Inquiry Approach  
to Science and Technology

As students explore science and technology 
concepts, they should be encouraged to ask 
questions to guide their own learning. The inquiry 
model is based on five components:

1. formulating questions
2. gathering and organizing information, 

evidence, or data
3. interpreting and analyzing information, 

evidence, or data
4. evaluating information, evidence, or data,  

and drawing conclusions
5. communicating findings

Using this model, the teacher becomes the 
facilitator of the learning process, and students 
initiate questions; gather, organize, interpret, and 
analyze information; evaluate findings and draw 
conclusions; and communicate their learning. 
As such, the process focuses on students’ 
self-reflections as they ask questions, discover 
answers, and communicate their understanding. 

Using an inquiry approach involves beginning 
with more structured inquiry, and moving to 
guided inquiry and, finally, open inquiry. 

■■ In structured inquiry, the teacher may 
provide the initial question and structure the 
procedures to answer that question. Students 
follow the given procedures and draw 
conclusions to answer the given question. 

■■ In guided inquiry, the teacher provides the 
research question, and students are involved 
in designing ways to answer the question and 
communicate their findings.

■■ In open inquiry, students formulate their own 
question(s), design and follow through with  
a developed procedure, and communicate 
their findings and results. According to 
Banchi and Bell (2008), “Open inquiry 
activities are only successful if students are 
motivated by intrinsic interests and if they  
are equipped with the skills to conduct their 
own research study.”

In implementing an inquiry approach to science 
and technology, questions and ideas form the 
foundation of the teaching and learning process. 
The following excerpt from the Ontario Literacy 
and Numeracy Secretariat speaks clearly to  
this approach:

While all students ask questions and express 
interests in world phenomena, it takes creative 
and responsive teaching to transform wonder 
into knowledge. To begin, inquiry works best in 
a classroom in which ideas are placed at the 
centre. Establishing a culture in which students 
are encouraged to express ideas but also to 
respectfully challenge and test one another’s ideas 
is an important first step in the inquiry process. 
This spirit of inquiry is achieved by welcoming 
ideas and trusting that even the simplest 
questions can lead to something greater and not 
yet evident. Like any good growing system, these 
questions need time to germinate. Students’ 
ideas can be expressed in many forms (questions, 
comments, diagrams, pictures, dance, etc.) and 
serve the important purpose of advancing student 
understanding of a topic. When the classroom 
culture is one that views ideas as improvable, 
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students work hard to continuously improve 
the quality, coherence and utility of ideas—both 
individually and collectively (Scardamalia 2002).

21st Century Teaching  
and Learning

In this rapidly changing and globalized world, it 
is more important than ever to prepare students 
to lead fulfilling lives, be productive contributors, 
and thrive in our society. Educators are 
responding to this challenge through evolving 
practice that challenges students in engaging 
and meaningful ways. The Hands-On Science 
and Technology program responds to this 
challenge by ensuring it reflects best practices 
that focus on 21st Century Competencies. 
According to Michael Fullan (2013), these 
competencies are:

■■ Critical thinking—the ability to explore 
problems, weigh alternate solutions, and 
arrive at solutions. It also involves problem 
solving and making effective decisions, and 
applying them to real-world contexts.

■■ Communication—the ability to communicate 
effectively through reading, writing, speaking, 
listening, viewing, and representing. 
Communication also involves the ability to 
use a variety of information sources and 
digital tools.

■■ Collaboration—the ability to work in teams, 
learning from and contributing to the learning 
of others.

■■ Creativity—exploring new ideas, being 
innovative, and thinking outside the box. 
Being creative also means looking at novel 
ideas and finding ways to put ideas into 
action.

■■ Citizenship—thinking like both a local and 
a global citizen, considering the values 
and worldviews of others, and having a 
genuine interest in solving complex real-
world problems that affect human and 
environmental sustainability.

■■ Character—showing traits such as 
perseverance, resilience, and being a life-
long learner.

These competencies are the foundation of the 
inquiry-based approach used in Hands-On 
Science and Technology. As such, teachers 
take on a facilitation role as students use these 
skills to explore, investigate, research, design, 
create, and solve problems in the world around 
them. To provide a connection between science 
and technology activities and 21st Century 
Competencies, each lesson in Hands-On 
Science and Technology, Grade 4 identifies 
one or more competencies teachers may focus 
on during the activity. This provides teachers 
with the opportunity to make ongoing links 
between the science and technology curriculum 
and 21st century classroom teaching and 
learning.

The Goals of the Science  
and Technology Program

Science and technology play fundamental roles 
in the lives of Canadians. In the introduction to 
The Ontario Curriculum, Grades 1–8: Science 
and Technology (2007), the Ministry of Education 
states: 

During the twentieth century, science and 
technology played an increasingly important 
role in the lives of all Canadians. Science and 
technology underpin much of what we take for 
granted, including clean water, the places in which 
we live and work, and the ways in which we 
communicate with others. The impact of science 
and technology on our lives will continue to grow. 
Consequently, scientific and technological literacy 
for all has become the overarching objective of 
science and technology education throughout  
the world. 

The Ontario Curriculum identifies three goals 
that form the foundation of the science and 
technology program. In keeping with this focus 
on scientific and technological literacy, these 
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goals are the bases for the lessons in the 
Hands-On Science and Technology program:

Goal 1: 
to relate science and technology to society and 
the environment

Goal 2: 
to develop the skills, strategies, and habits 
of mind required for scientific inquiry and 
technological problem solving

Goal 3: 
to understand the basic concepts of science 
and technology

Hands-On Science and Technology 
Strands and Expectations

For all grade levels, the Ontario science and 
technology curriculum is organized into four 
strands:

1. Understanding Life Systems
2. Understanding Structures and Mechanisms
3. Understanding Matter and Energy
4. Understanding Earth and Space Systems

Two sets of expectations are listed for each 
grade in each strand: (1) overall expectations, 
and (2) specific expectations.

The overall expectations describe, in general 
terms, the knowledge and skills students are 
expected to demonstrate by the end of each 
grade. There are three overall expectations 
for each strand in each grade in science and 
technology.

The specific expectations describe the expected 
knowledge and skills in greater detail. 

NOTE: The overall and specific expectations must all 
be accounted for in instruction and assessment, but 
evaluation focuses on the three overall expectations 
(Ontario Ministry of Education 2010).

The overall and specific expectations for 
each strand are presented in chart format in 
the introduction to each unit. Alongside each 
specific expectation, corresponding lessons  
are identified. 

Hands-On Science and Technology 
Fundamental Concepts and  
Big Ideas

Fundamental concepts are key ideas that 
provide a framework for the acquisition of 
all scientific and technological knowledge. 
These concepts also help students to integrate 
scientific and technological knowledge with 
knowledge in other subject areas, such 
as mathematics and social studies. The 
fundamental concepts addressed in the 
curriculum for science and technology are:

■■ matter
■■ energy
■■ systems and interactions
■■ structure and function
■■ sustainability and stewardship
■■ change and continuity

Big ideas are the enduring understandings 
students carry with them into the future. Big 
ideas are often transferable to other subjects 
and to real-life experiences. 

For all grades, the fundamental concepts and 
big ideas for each strand can be found in a chart 
in the introduction to each unit of the Hands-On 
Science and Technology program.

Hands-On Science and Technology 
Program Principles

■■ Effective science and technology programs
involve hands-on inquiry, problem solving,
and decision making.

■■ The development of students’ skills,
attitudes, knowledge, and understanding
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of Science, Technology, Society, and 
the Environment (STSE) issues form the 
foundation of the science and technology 
program.

■■ Children have a natural curiosity about
science and the world around them. This
curiosity must be maintained, fostered, and
enhanced through active learning.

■■ Science and technology activities must be
meaningful, worthwhile, and relate to real-life
experiences.

■■ The teacher’s role in science and technology
education is to facilitate activities and
encourage critical thinking and reflection.
Children learn best by doing, rather than by
just listening. Rather than simply telling, the
teacher should instead focus on formulating
and asking questions, setting the conditions
so students ask their own questions, and
helping students to make sense of the events
and phenomena they have experienced.

■■ Science and technology should be taught
in conjunction with other school subjects.
Themes and topics of study should integrate
ideas and skills from several core areas
whenever possible.

■■ The science and technology program should
encompass, and draw on, a wide range of
educational resources, including literature,
nonfiction material, audio-visual resources,
and technology, as well as people and places
in the local community.

■■ The science and technology program should
be infused with knowledge and worldviews of
Indigenous peoples, as well as other diverse
multicultural perspectives.

■■ Assessment of student learning in science
and technology should be designed to focus
on performance and understanding, and
should be conducted through meaningful
assessment techniques carried out
throughout each unit of study.

Infusing Indigenous Perspectives

Indigenous peoples are central to the Canadian 
context, and it is important to infuse Indigenous 
knowledge into the learning experiences 
of all students. The intentional integration 
of Indigenous knowledge in the Hands-On 
Science and Technology series helps to 
address the Calls to Action of the Truth and 
Reconciliation Commission of Canada (2015), 
particularly the call to “integrate Indigenous 
knowledge and teaching methods into 
classrooms” (clause 62) and the call for “building 
student capacity for intercultural understanding, 
empathy, and mutual respect” (clause 63).

Indigenous peoples of the past depended 
on the natural environment to survive. The 
environment shaped their way of life: geography, 
vegetation, climate, and natural resources of 
the land determined the ways they survived. By 
observing the land and its animal inhabitants, 
the environment also taught them how to 
survive. The traditional territories of the First 
Nations and Métis peoples cover Ontario, and 
many Inuit have moved to urban centres in the 
province. The worldviews of these peoples and 
their approaches and contributions to science 
and technology are now being acknowledged 
and incorporated into educational programs. 
It is also important to recognize the diversity 
of Ontario’s Indigenous peoples and to focus 
on both the traditions and contemporary lives 
of the Indigenous communities in your area. 
Contact personnel in your school district— 
Indigenous consultants and/or those responsible 
for Indigenous education—to find out what 
resources (e.g., people, books, videos) are 
available to you and your students.

In incorporating Indigenous perspectives, it 
is important to value Traditional Ecological 
Knowledge (TEK) which is: 
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…the knowledge base acquired by indigenous 
and local people over many hundreds of years 
through direct contact with the environment. It 
includes an intimate and detailed knowledge 
of plants, animals, and natural phenomena, the 
development and use of appropriate technologies 
for hunting, fishing, trapping, agriculture, and 
forestry and a holistic knowledge, or “worldview” 
which parallels the scientific disciplines of ecology 
(Inglis 1993).

Indigenous peoples developed technologies 
and survived on the land for millennia, in part, 
because they were good scientists. They used 
observation and experimentation to refine  
their technologies such as building canoes 
and tipis and discovering food-preservation 
techniques. As such, TEK serves as an 
invaluable resource for students and teachers  
of science and technology.

Throughout the Hands-On Science and 
Technology program, there are many 
opportunities to incorporate culturally 
appropriate teaching methodologies from 
Indigenous worldviews. First Peoples pedagogy 
indicates that making connections to the local 
community is central to learning (First Nations 
Education Steering Committee 2016). As one 
example, both Elders and Métis Senators offer 
a wealth of knowledge that can be shared with 
students. Consider inviting an Elder or a Métis 
Senator as a guest into the classroom during 
the study of specific topics. An Elder or a Métis 
Senator can guide a nature walk, share stories 
and experiences, share traditional technologies, 
and help students understand Indigenous 
peoples’ perspectives of the natural world. 
Elders and Métis Senators can provide guidance 
for learners and opportunities to build bridges 
between the school and the community. Here 
are a few suggestions for working with Elders 
and Métis Senators:

■■ Some Indigenous keepers of knowledge are
more comfortable being called “Knowledge

Keepers” than “Elders” or “Métis Senators.” 
Be sensitive to their preferences. 

■■ It is important to properly acknowledge
any visiting Elders or Métis Senators and
their knowledge, as they have traditionally
been and are recognized within Indigenous
communities as highly esteemed individuals.
There are certain protocols that should be
followed when inviting an Elder or a Métis
Senator into your classroom. The Lakehead
District School Board has protocols available
at: <https://www.lakeheadschools.ca/
aboriginal-education/>.

■■ It is especially important to connect with
Indigenous communities, Elders, and Métis
Senators in your local area, and to study
local issues related to Indigenous peoples
in Ontario. Consider contacting Indigenous
education consultants within your school
district or the Ontario Ministry of Education
for referrals. Also, consider contacting local
Indigenous organizations for referrals to
Elders, Métis Senators, and other knowledge
keepers. Such organizations may also be
able to offer resources and opportunities for
field trips and land-based learning.

Cultural Connections

To acknowledge and celebrate the cultural 
diversity represented in Canadian classrooms, 
it is important to infuse cultural connections 
into classroom learning experiences. It is 
essential for teachers to be aware of the cultural 
makeup of their class, and to celebrate these 
diverse cultures by making connections to 
curricular outcomes. In the same way, it is 
important to explore other cultures represented 
in the community and beyond, to encourage 
intercultural understanding and harmony.

Throughout the Hands-On Science and 
Technology program, suggestions are made for 
connecting science and technology topics to 
cultural explorations and activities.
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Land-Based Learning

Land-based learning replaces the classroom 
walls with the natural land. For all students, land-
based learning offers firsthand opportunities 
to observe, explore, and investigate the land, 
waters, and atmosphere of the natural world. 
Land-based learning promotes a healthy 
interplay between society and nature and 
helps students envision a world where there 
is meaningful appreciation and respect for 
our natural environment—an environment 
that sustains all life forms. Many lessons in 
Hands-On Science and Technology, Grade 
4 incorporate land-based learning activities, 
whether it be a casual walk around the 
neighbourhood to examine trees or a more 
involved exploration of local waterways. When 
land-based learning connections are made in 
Hands-On Science and Technology, Grade 4 
lessons, the following icon is used:

LB
L

Technology

Digital learning, or learning with information 
and communication technology (LwICT), is 
an important component of any classroom. 
As such, technological supports available in 
schools—including digital cameras, computers/
tablets, interactive whiteboards (IWB), projectors, 
document cameras, audio-recording devices, 
and even calculators—can be used with and by 
students to enhance their learning experiences. 
When technology connections are made in 
Hands-On Science and Technology, Grade 4 
lessons, the following icon is used:

Sustainability

The Hands-On Science and Technology program 
provides numerous opportunities for students 
to investigate issues related to sustainable 
development. Asking students the following 
question can often help to clarify for them what 
is meant by sustainability: “Is there enough for 
everyone, forever?” Exploring sustainability 
also connects to Indigenous worldviews about 
respect and care for the Earth. The three pillars 
of sustainability are the environment, society, 
and the economy. When sustainability links are 
made in Hands-On Science and Technology, 
Grade 4 lessons, any or all of the sustainability 
pillars may be the focus of this connection, and 
are identified by the following icon:

S

Program Implementation

Program Resources

Hands-On Science and Technology, Grade 4 
is organized in a format that makes it easy for 
teachers to plan and implement. The book 
opens with this introduction (which includes 
assessment reproducibles) and is divided into 
four units that cover the selected topics of study 
for the grade level. The units relate directly to the 
strands, expectations, fundamental concepts, 
and big ideas outlined in The Ontario Curriculum, 
Grades 1–8: Science and Technology (2007). 

Each unit also has its own introduction, which 
summarizes the general goals for the unit. This 
introduction provides background information for 
teachers, planning tips, and lists of vocabulary 
related to the unit, as well as other pertinent 
information such as how to embed Indigenous 
perspectives into the unit of study.

Additionally, the introduction to each unit 
includes a list of related resources (books, 
websites, and videos) suitable for students. 
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The Hands-On Science and Technology 
Assessment Plan
The Hands-On Science and Technology 
program provides a variety of assessment tools 
that enable teachers to build a comprehensive 
and authentic daily assessment plan for 
students. Based on current research about the 
value of quality classroom assessment (Davies 
2011), suggestions are provided for authentic 
assessment, which includes assessment 
for learning, assessment as learning, and 
assessment of learning.

Ontario’s policy on assessment is outlined in 
the document Growing Success: Assessment, 
Evaluation, and Reporting in Ontario Schools 
(see: <www.edu.gov.on.ca/eng/policyfunding/
success.html>). The document outlines a 
fundamental shift in the roles of teachers and 
students in the learning process: 

In a traditional assessment paradigm, the teacher 
is perceived as the active agent in the process, 
determining goals and criteria for successful 
achievement, delivering instruction, and evaluating 
student achievement at the end of a period of 
learning. The use of assessment for the purpose 
of improving learning and helping students 
become independent learners requires a culture 
in which student and teacher learn together in a 
collaborative relationship, each playing an active 
role in setting learning goals, developing success 
criteria, giving and receiving feedback, monitoring 
progress, and adjusting learning strategies. 
The teacher acts as a “lead learner,” providing 
support while gradually releasing more and more 
responsibility to the student, as the student 
develops the knowledge and skills needed to 
become an independent learner. 

The primary purpose of assessment is to 
improve student learning. Assessment for 
learning provides students with descriptive 
feedback and coaching for improvement. 
Assessment as learning helps students self-
assess by developing their capacity to set 
their own goals, monitor their own progress, 
determine their next steps in learning, and 

reflect on their learning. Assessment of learning 
is summative in nature and is intended to 
identify student progress in relation to learning 
expectations. The challenge for educators is 
to integrate assessment seamlessly with other 
learning goals. The Ontario assessment model 
uses the following process:

■■ Establish learning goals from curriculum 
expectations. Lessons include learning goals 
in student-friendly language that have been 
developed from curriculum expectations. 
These learning goals are shared with 
students and used to guide instruction. 

■■ Develop success criteria. These 
descriptors are written in student-friendly 
language to help students understand 
what successful learning looks like. Criteria 
can be established by the teacher, using 
assessment task exemplars of student work, 
or by using the Achievement Chart from The 
Ontario Curriculum, Grades 1–8: Science and 
Technology (2007). Success criteria can also 
be determined in collaboration with students.  

■■ Provide descriptive feedback. In 
conversations with students, identify what 
criteria they have and have not met, and 
provide any needed instruction. At this  
stage, teachers work with students to  
identify next steps to determine how 
students may improve. This may include 
differentiating instruction. 

■■ Use information for peer and self-
assessment. Students assess their own 
work and the work of others to determine 
what still needs to be done. 

■■ Establish individual goals. Students 
determine what they need to learn next  
and how to get there.

The Hands-On Science and Technology 
program provides assessment suggestions, 
rubrics, and templates for use during the 
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Assessment Plan

teaching/learning process. These suggestions 
include tasks related to assessment for learning, 
assessment as learning, and assessment  
of learning.

Assessment for Learning 

It is important for teachers to assess students’ 
understanding before, during, and after a 
lesson. The information gathered helps teachers 
determine students’ needs and then plan  
the next steps in instruction. Students may 
come into class with misconceptions about 
science and technology concepts. By identifying 
what they already know, teachers can help 
students make connections and address any 
challenging issues.

To assess students as they work, use the 
assessment for learning suggestions provided 
with many of the activities. 

While observing and conversing with students, 
teachers may use the Anecdotal Record 
template and/or the Individual Student 
Observations template to record assessment 
for learning data.

■■ Anecdotal Record: To gain an authentic 
view of a student’s progress, it is critical to 
record observations during lessons. The 
Anecdotal Record template, on page 26, 
provides the teacher with a format for 
recording individual or group observations.

■■ Individual Student Observations: When 
teachers wish to focus more on individual 
students for a longer period of time, consider 
using the Individual Student Observations 
template, on page 27. This template provides 
more space for comments and is especially 
useful during conferences, interviews, or 
individual student performance tasks. 

Assessment as Learning 

It is important for students to reflect on 
their own learning in relation to science and 
technology. For this purpose, teachers will 
find a Student Self-Assessment template, 
on page 31, as well as a Student Reflections 
template on page 32. 

In addition, the Science and Technology 
Journal, on page 28, will encourage students 
to reflect on their own learning. Teachers can 
copy several sheets for each student, cut the 
sheets in half, add a cover, and bind the sheets 
together. Students can then create their own 
title pages for their journals. For variety, teachers 
may also have students use the blank reverse 
side of each page for other reflections, such as 
drawing or writing about:

■■ new science and technology challenges

■■ favourite science and technology activities

■■ real-life experiences with science and 
technology

■■ new terminology
■■ new places explored during investigations

Students may also journal in other ways, such 
as by adding notes to their portfolios, or by 
keeping online science and technology blogs or 
journals to record successes, challenges, and 
next steps relating to the learning goals.

NOTE: This Science and Technology Journal 
template is provided as a suggestion, but journals 
can also be made from simple notebooks or 
recycled paper.

Another component of assessment as learning 
involves opportunities for students to reflect 
on their use of 21st Century Competencies. 
During each lesson, teachers should spend time 
discussing and reflecting on the competencies 
being focused on. The intent here is to enhance 
students’ understanding of how and when 
they use the competencies during the inquiry 
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process. For this purpose, teachers may project 
a copy of the 21st Century Competencies 
Reflection template, on page 29, and complete 
it as a class, using words and pictures to 
communicate students’ reflections. A completed 
Sample 21st Century Competencies Reflection 
is included on page 30.

NOTE: Since no lesson addresses all six 
competencies, teachers can focus specifically 
on those covered in a lesson. Students can then 
explore the meaning of those skills at a deeper level.

Another component of assessment as learning 
utilizes the 21st Century Competencies 
Student/Teacher Reflection template, which is 
found on page 33. Students complete this at the 
end of the unit, to encourage them to reflect on 
how they have used the competencies. Students 
record their reflections in the rectangles on 
the template, and teachers provide descriptive 
feedback in the outer ovals. 

NOTE: Depending on their literacy level, students 
may complete the assessment in various ways.  
For example, the sheets may be used as guides 
for oral conferences between teacher and student, 
or an adult may act as a scribe for the student, 
recording their responses. Alternatively, students 
may complete the sheets independently or with 
guidance and support as needed.

NOTE: This descriptive feedback from teachers  
may also be considered assessment for learning. 
Even though this feedback is provided at the end 
of the unit, students will consider the anecdotal 
comments as they continue to develop their  
21st Century Competencies.

Students should also be encouraged to 
reflect on their cooperative group work skills, 
as these are directly related to 21st Century 
Competencies, as well as to the skills scientists 
use as they collaborate in team settings. For 
this purpose, a Cooperative Skills Self-
Assessment template is on page 34.

Student reflections can also be done in many 
ways other than by using these templates. For 
example, students can:

■■ Interview one another to share their 
reflections on science and technology.

■■ Write an outline or brief script and make a 
video reflection.

■■ Create a slide show with an audio recording 
of their reflections.

Assessment of Learning 

Assessment of learning provides a summary of 
student progress related to the accomplishments 
of the learning goals at a particular point in time. 
It is important to gather a variety of assessment 
data to draw conclusions about what a student 
knows and can do. As such, consider collecting 
student products, observing processes, and 
having conversations with students. Teachers 
should also consider which student work is 
formative and which is summative. Only the 
most recent and consistent evidence should  
be used.

Assessment of learning suggestions are 
provided with the culminating lesson of 
each unit of the Hands-On Science and 
Technology program. Teachers may use the 
Anecdotal Record template, on page 26, the 
Individual Student Observations template,  
on page 27, and the Rubric, on page 36, to 
record student results. 

Always assess a student’s individual 
accomplishments, not group work. However, 
you may assess how an individual student  
works within a group. Such skill development 
includes the ability to listen to others 
respectfully, share ideas, and participate actively 
in the inquiry process. For this purpose, use 
the Cooperative Skills Teacher Assessment 
template on page 37.

AoL
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Assessment Plan

Performance Assessment 

Both assessment for learning and assessment 
of learning include performance assessment. 
This is planned, systematic observation and 
assessment based on students actually doing 
a specific science and technology activity. 
Teacher- or teacher/student-created rubrics can 
be used to assess student performance. 

A Sample Rubric and a Rubric template for 
teacher use are on pages 35 and 36. For any 
specific activity, before the work begins, the 
teacher and students should discuss together 
success criteria for completing the task. This 
will ensure that the success criteria relate to the 
lesson’s learning goals. The teacher can then 
record these criteria on the rubric. 

When conducting assessment for learning, 
the rubric can be reviewed with students to 
determine strengths, challenges, and next steps 
related to learning goals.

When conducting assessment of learning, the 
rubric can be used to determine summative 
data. For example, teachers can use the 
rubric criteria to assess student performance, 
and students can receive a check mark for 
each criterion accomplished to determine a 
rubric score from a total of four marks. These 
rubric scores can then be transferred to the 
Rubric Class Record template, on page 38. 

When using the rubric for assessment 
of learning, consider using four levels of 
achievement to correlate with the Ontario 
Science and Technology Achievement Chart (see 
pages 26 and 27 of The Ontario Curriculum). 

For example:

1. achievement that falls much below the 
provincial standard

2. achievement that approaches the provincial 
standard

3. achievement that meets the provincial 
standard

4. achievement that surpasses the provincial 
standard

The Hands-On Science and Technology 
program provides numerous opportunities  
for students to apply their skills. By considering 
the same levels of achievement throughout  
the year, teachers should be able to track 
student learning and determine when  
students have a thorough understanding  
and demonstrate in-depth application of 
concepts and skills.

Portfolios 

A portfolio is a collection of work that shows 
evidence of a student’s learning. There are  
many types of portfolios—the showcase portfolio 
and the progress portfolio are two popular 
formats. A showcase portfolio highlights the best 
of a student’s work, with the student involved 
in the selection of pieces and justification for 
choices. A progress portfolio reflects a student’s 
progress as their work improves and aims to 
demonstrate in-depth understanding of the 
materials over time.

Select, with student input, work to include 
in a science and technology portfolio or 
in a science and technology section of a 
multi-subject portfolio. Selections should include 
representative samples of student work in all 
types of science and technology activities. 
Templates are included to organize the portfolio 
(Portfolio Table of Contents is on page 39, and 
Portfolio Entry Record is on page 40). 

Alternatively, the student and teacher may 
select completed work from a coming-to-know 
perspective that reflects participatory learning, 
and which is common in Indigenous learning 
culture. With this approach, the student reflects 
on their own understanding of the world around 
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them and may gain a sense of negotiating other 
points of view.

Evidence of Student Achievement 
Levels for Evaluation

At the end of each unit, teachers can 
determine achievement levels for each student. 
Assessment of learning information gathered 
throughout the unit can be used to identify these 
levels, according to the Ontario Science and 
Technology Achievement Chart. 

The most recent and consistent assessment 
information should be used to determine levels 
of achievement. A reproducible, Achievement 
Chart for Science & Technology, on page 41 
and 42, is included for teacher reference.

Important Note to Teachers

Throughout the Hands-On Science and 
Technology program, suggestions are 
provided for assessment for learning, 
assessment as learning, and assessment of 
learning. Keep in mind that these are merely 
suggestions. Teachers are encouraged to 
use the assessment strategies presented in 
a wide variety of ways, and to ensure they 
build an effective assessment plan using these 
assessment ideas, as well as their own valuable 
experiences as educators.

Teachers should be aware that some Indigenous 
students might feel apprehensive about a 
formal process of assessment; others may find 
Western achievement goals do not fit their own 
worldviews. Assessment within an Indigenous 
learning culture tends to be community-based, 
qualitative, and holistic, and includes input 
from all the people who influence an individual 
student’s learning—parents, caregivers, Elders, 
Métis Senators, educators and other community 
members. An assessment that includes all these 
perspectives provides a balanced understanding 
of what represents success for Indigenous 
students and their families and community, 
with an understanding that strong partnership 
between parents/guardians, communities, and 
school improves student achievement.
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Introduction
In this unit of Hands-On Science and 
Technology, Grade 4, students become 
familiar with the basic needs of plants and 
animals. Throughout the unit they investigate 
the concepts of habitat and community, and 
they explore and compare ways in which 
communities of plants and animals meet their 
needs in specific habitats. Through investigation, 
students identify factors that can affect habitats 
and communities of plants and animals. They 
explore both the dependency of living things on 
their habitats and the interrelationships of plants 
and animals living in a specific habitat. They 
describe ways humans can change habitats 
and the effects these changes have on the living 
things within the habitats.

Planning Tips for Teachers

■■ There is no better way to motivate students 
to learn about animals than having a live 
animal in the classroom. Students will find all 
concepts and objectives within this unit more 
meaningful if they have an animal to observe 
and care for. Many animals are relatively easy 
to look after and suitable for the classroom. 
Fish, for example, are easily cared for, and a 
fish tank provides an excellent observation 
centre for students. Guinea pigs are one of 
the best animals for the classroom, as they 
are large enough for students to handle, not 
fast enough to escape, and usually gentle 
and affectionate. To introduce a greater 
variety of animals to students, teachers 
may also choose to have guest pets (e.g., 
bird, rabbit, gerbil, snake, gecko) visit the 
classroom for a month at a time.

!
SAFETY NOTE: Teachers should carefully 
review any student allergies in the class 
before selecting a classroom animal. An 

allergy to an animal should not, however, prevent 
educators from introducing another suitable animal 
to the class.

■■ Teachers need to be aware of the ethics and 
legalities of having live plants and animals in 
the classroom, and of using biological tissues 
such as owl pellets. Safety in Elementary 
Science and Technology is a helpful new 
resource created by the Science Teachers 
Association of Ontario (STAO) in partnership 
with the Toronto District School Board 
(TDSB) to help guide Ontario teachers in 
these matters. Go to: <https://stao.ca/store2/
product_info.php?cPath=34&products_
id=670>.

■■ To provide students with hands-on 
experiences during their exploration of the 
concepts in this unit, teachers must have 
live plants in the classroom. Collect a variety 
of plants students can care for and obtain 
seeds to plant, so students can observe 
population growth. Plant slips may also be 
brought from home to start new plants.

■■ During this unit, teachers will need a variety 
of pictures, books, and videos depicting 
plant and animal populations, habitats, 
and relationships within environmental 
communities. Involve students in collecting 
resources. Good sources for images include:

■■ old calendars
■■ magazines, particularly Ranger Rick, 

Owl, ChickaDEE, Highlights for Children, 
Canadian Geographic, and National 
Geographic

■■ gardening magazines
■■ seed catalogues
■■ departments of agriculture
■■ forestry and environmental associations
■■ local zoological, wildlife, humane/animal-

protection, and naturalist organizations/
societies

■■ government conservation departments 
and local water/wildlife conservation 
associations (e.g., Conservation Ontario, 
Toronto and Area Conservation)
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NOTE: If contacted in advance, many organizations 
will provide booklets, posters, and other useful 
information for teachers. Some may also provide 
kits or presentations for classrooms.

■■ Organize a collection of fiction and nonfiction 
books about animals, plants, and habitats. 
Keep these in a Habitats and Communities 
library, where they can be referred to during 
activities, research, and choice time. Ensure 
materials cover a range of reading levels to 
engage all learners.

■■ Consider recording (e.g., on a sentence strip) 
the guided inquiry question for each lesson 
for display throughout related investigations.

■■ Lesson 3 includes a visit to a local habitat 
with a variety of plant and animal populations. 
Choose an area easily accessible to the 
school, and pre-arrange this early. Suggested 
local habitats include parks, streams, wildlife 
areas, forests, prairies, and so on. 

■■ Lesson 4 includes a learning-centre activity 
that requires pre-planning, as it involves 
planting and sprouting seeds. Consider using 
grass seed, radish seeds, and marigolds. 
Spread the seeds densely throughout the soil, 
and water them regularly with a spray bottle. 
Do not thin them out as they begin to sprout. 

NOTE: Teachers may also want to consider 
involving students in the seed sprouting and 
planting, to engage them with anticipation for the 
lessons to come.

■■ Develop a Makerspace centre. Classroom 
Makerspaces are usually designed as 
centres where students learn together 
and collaborate on do-it-yourself projects. 
Students are given the opportunity to work 
with a variety of age-appropriate tools, as 
well as everyday and recycled materials. 
Additionally, arts-and-crafts are often 
integrated into Makerspace offerings. 

For this unit, set up a Makerspace centre 
in your classroom that encourages informal 

learning about habitats and communities. 
Collect a variety of arts-and-crafts supplies 
and materials that reflect the challenges 
students might take on at the centre. Include 
general materials, such as those listed on 
page 18 of the Introduction to Hands-On 
Science and Technology, Grade 4, as well 
as unit-specific materials. For example, collect 
a number of live plants, as well as plant parts 
(e.g., seeds, leaves, bark, fruit, vegetables). 
Also, provide a variety of animal artifacts (e.g., 
feathers, shells, fur, insect specimens). 

Do-it-yourself projects may include anything 
related to the concepts within this unit. 
Projects that students might initiate include 
(but are not limited to):

■■ creating a model of a neighbourhood/
development that encourages positive 
interaction between humans, animals, and 
the natural environment 

■■ creating a model of what a home might 
look like in the future that minimizes the 
negative impact of human actions 

■■ creating a model of a fictional animal that 
has certain features that allow it to survive 
in an urban setting

■■ creating a model of the ideal habitat 
for a specific animal that demonstrates 
knowledge of that animal’s survival needs

■■ using a LEGO wall to create a graphical 
food chain

■■ using 3D design software, like Tinkercad 
or Cospaces, to create a 3D model of a 
future home or business

■■ creating a model that shows how a dam 
or floodway could protect a community  
or habitat

■■ using technological problem-solving skills 
to create something that would improve an 
environment, or the life of a living thing; for 
example, from the book The Very Hungry 
Caterpillar, the caterpillar needs a way to 
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carry his important items because he’s a 
caterpillar and doesn’t have pockets. What 
can you design to help him?

Books that might inspire projects with literary 
connections include:

■■ The Very Hungry Caterpillar by Eric Carle
■■ When the Wind Stops by Charlotte Zolotow
■■ Red Sings from Treetops: A Year in Colors 

by Joyce Sidman
■■ Du Iz Tak by Carson Ellis
■■ Plants Can’t Sit Still by Rebecca E. Hirsch
■■ Owl Moon by Jane Yolen
■■ When Green Becomes Tomatoes: Poems 

for All Seasons by Julie Fogliano
■■ A Hungry Lion, or A Dwindling Assortment 

of Animals by Lucy Ruth Cummins
■■ Arctic White by Danna Smith
■■ When Spring Comes by Kevin Henkes
■■ A River by Marc Martin 
■■ Tidy by Emily Gravett
■■ Outside: A Guide to Discovering Nature 

by Maria Ana Peixe Dias and Inês Teixeira 
do Rosário

Teachers will find that the inquiry questions 
posed with each lesson inspire other do-it-
yourself projects related to the unit. Students 
may determine solutions to these questions 
through the creating they do at the Makerspace 
centre. Remember not to direct the learning here; 
simply create conditions for learning to happen. 

Indigenous Worldviews

This unit of Hands-On Science and 
Technology, Grade 4 provides an opportunity 
to explore various Indigenous worldviews with 
students, including: 

■■ having a respectful relationship with nature, 
including all plants and animals

■■ understanding of the interconnected relationship 
humans share with animals, and humans’ 
reliance on animals and plants for sustenance

■■ belief that all life—plant, animal, and 
human—is equal, and all living things are 
dependent upon one another for survival

■■ belief that the animal gives up its life to 
provide humans with what they need for 
survival; therefore, out of respect, no part 
of the sacrificed animal should be wasted. 
Habitually, when an animal is hunted, every 
part of it is used for food, clothing, tools, 
and/or shelter.

Traditionally, Indigenous peoples’ existence 
was dependent on animals for everything, from 
signalling seasonal changes, to assisting with 
agricultural pursuits, to transportation, shelter, 
clothing, and, of course, food. With a true 
appreciation of where their food comes from, 
Indigenous peoples traditionally have in-depth 
knowledge about hunting, as well as about 
the animals they hunt. They have developed 
relationships with animals, which are teachers, 
guides, and companions, in addition to being 
integral to survival.

Traditional ecological knowledge (TEK) refers to 
traditional knowledge regarding the sustainability 
of local resources for generations to come 
and the relationship of living beings with their 
environment. TEK is based on a cumulative body 
of knowledge, beliefs, and practices handed 
down from generation to generation through 
traditional songs, stories, and oral teachings.

Science and Technology Vocabulary

Throughout this unit of Hands-On Science and 
Technology, Grade 4, teachers should use, and 
encourage students to use, vocabulary such as: 

■■ adaptation, behavioural adaptation, carnivore, 
community, conservation, consumer, 
endangered, extinct, food chain, food web, 
habitat, herbivore, omnivore, organism, 
population, predator, prey, producer, scavenger, 
structural adaptation, traditional knowledge
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In lesson 1, students begin a Science and 
Technology Glossary in which they record new 
vocabulary introduced throughout the unit. 
Also in lesson 1, teachers create a word wall 
for the unit. The word wall can be created on 
a bulletin board or simply on a sheet of poster 
paper, so as not to take up too much space. On 
the bulletin board or poster paper, record new 
vocabulary as it is introduced throughout the 
unit. Ensure the word wall is placed in a location 
where all students can see it and access the 
words. For both their individual glossaries and 
the word wall, students are encouraged to 
provide vocabulary in languages other than 
English whenever possible, including new 
terminology from the lesson or science and 
technology words.

Teachers are also encouraged to infuse 
vocabulary related to scientific and technological 
inquiry skills into daily lessons. This includes 
terminology such as:

■■ access, ask, brainstorm, collect, compare, 
connect, consider, construct, cooperate, 
create, describe, develop, estimate, explain, 
explore, find, follow, graph, identify, improve, 
investigate, measure, observe, order, plan, 
predict, recognize, record, repeat, research, 
respond, select, sequence, test 

This vocabulary might be displayed in the 
classroom throughout the year, as it relates to all 
science and technology strands. Teachers and 
students could then brainstorm which skills they 
are being asked to use as they work in particular 
lessons. They could also discuss how the skill 
looks and sounds as they explore and investigate.

Promoting Scientific Inquiry

Throughout the inquiry process, it is essential 
for both teachers and students to generate 
thoughtful questions about the scientific 
information and issues presented. There 
are many questioning systems that can be 
implemented; the point is to apply them to the 
material within the unit. Often simply changing 
a question can turn the intent from a focus on 
knowledge and understanding to an emphasis 
on scientific inquiry, which can then lead to 

use of technological problem solving. The 
chart below shows how questions related to 
topics of study in this unit, and which address 
specific curriculum outcomes, can focus either 
on knowledge and understanding (as in column 
two) or can encourage more in-depth inquiry 
and higher-level thinking (as in column three) 
and then lead to technological problem solving 
(column four):

Unit Topic Knowledge and 
Understanding

(content questions that 
range in complexity)

Scientific Inquiry
(testable questions by 

students or by scientists)

Technological  
Problem Solving

(prototype questions 
designed or critiqued  

by students)

Habitats In what natural habitats do 
salamanders live?

How are the basic needs 
of radish plants met?

How can I design a habitat 
to sustain an ant colony?

Adaptations What behavioural 
adaptations help the 
monarch butterfly to 
survive?

How do bean plants adapt 
to sunlight conditions?

How can I design a model 
of a living thing to show its 
physical adaptations?
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Overall Expectations

By the end of Grade 4, students will:

1.  Analyze the effects of human activities on 
habitats and communities.

2.  Investigate the interdependence of plants 
and animals within specific habitats and 
communities.

3.  Demonstrate an understanding of habitats 
and communities and the relationships 
among the plants and animals that live  
in them.

Unit Overview
Fundamental Concepts Big Ideas

Systems and Interactions ■■ Plants and animals are interdependent 
and are adapted to meet their needs from 
the resources available in their particular 
habitats.

Sustainability and Stewardship ■■ Changes to habitats (whether natural or 
caused by humans) can affect plants and 
animals and the relationships between them.

■■ Society relies on plants and animals.

Sample Pages www.portageandmainpress.com
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Curriculum Correlation
Specific Expectation Lesson

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Relating Science and Technology to 
Society and the Environment

1.1 Analyze the positive and negative 
impacts of human interactions with natural 
habitats and communities (e.g., human 
dependence on natural materials), taking 
different perspectives into account (e.g., 
perspectives of a housing developer, a 
family in need of housing, an ecologist), 
and evaluate ways of minimizing the 
negative impacts.

√ √

1.2 Identify reasons for the depletion or 
extinction of a plant or animal species 
(e.g., hunting, disease, invasive species, 
changes in or destruction of its habitat), 
evaluate the impacts on the rest of the 
natural community, and propose possible 
actions for preventing such depletions or 
extinctions from happening.

√

2. Developing Investigation and 
Communication Skills

2.1 Follow established safety procedures 
for working with soils and natural materials 
(e.g., wear gloves when handling soils to 
set up a working terrarium).

√ √ √ √ √ √ √ √ √ √ √ √ √ √ √

2.2 Build food chains consisting of different 
plants and animals, including humans. √ √ √

2.3 Use scientific inquiry/research skills 
to investigate ways in which plants and 
animals in a community depend on features 
of their habitat to meet important needs 
(e.g., beavers use water for shelter [they 
build their lodges so the entrance is under 
water], food [cattails, water lilies, and other 
aquatic plants], and protection [they slap 
their tails on the water to warn of danger]).

√ √ √

2.4 Use scientific inquiry/research skills 
to create a living habitat containing a 
community, and describe and record 
changes in the community over time.

√

2.5 Use appropriate science and technology 
vocabulary, including habitat, population, 
community, adaptation, and food chain, in 
oral and written communication.

√ √ √ √ √ √ √ √ √ √ √ √ √ √ √

2.6 Use a variety of forms (e.g., 
oral, written, graphic, multimedia) to 
communicate with different audiences 
and for a variety of purposes (e.g., use 
presentation software to show the
steps one might follow to set up and 
maintain a terrarium).

√ √ √ √ √ √ √ √ √ √ √ √ √ √ √
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3. Understanding Basic Concepts

3.1 Demonstrate an understanding of 
habitats as areas that provide plants and 
animals with the necessities of life (e.g., 
food, water, air, space, light).

√ √ √ √

3.2 Demonstrate an understanding of food 
chains as systems in which energy from 
the Sun is transferred to producers (plants) 
and then to consumers (animals).

√ √

3.3 Identify factors (e.g., availability of 
water or food, amount of light, type of 
weather) that affect the ability of plants and 
animals to survive in a specific habitat.

√ √ √

3.4 Demonstrate an understanding of 
a community as a group of interacting 
species sharing a common habitat (e.g., 
the life in a meadow or in a patch of forest).

√ √ √ √ √

3.5 Classify organisms, including humans, 
according to their role in a food chain (e.g., 
producer, consumer, decomposer).

√ √

3.6 Identify animals that are carnivores, 
herbivores, or omnivores. √ √

3.7 Describe structural adaptations that 
allow plants and animals to survive in 
specific habitats (e.g., the thick stem of a 
cactus stores water for the plant; a duck’s 
webbed feet allow it to move quickly and 
efficiently in water).

√ √

3.8 Explain why changes in the 
environment have a greater impact on 
specialized species than on generalized 
species (e.g., diminishing ice cover 
hampers the ability of polar bears to hunt 
seals, their main food source, and so the 
polar bear population in some areas is 
becoming less healthy and may begin to 
decrease; black bear habitat has been 
heavily disrupted by human encroachment, 
but because black bears are highly 
adaptable omnivores that eat everything 
from insects to garbage generated 
by humans, their numbers have been 
increasing).

√ √ √ √

3.9 Demonstrate an understanding of why 
all habitats have limits to the number of 
plants and animals they can support.

√ √ √

3.10 Describe ways in which humans 
are dependent on natural habitats and 
communities (e.g., for water, medicine, 
flood control in wetlands, leisure activities).

√ √
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Curriculum Correlation

Specific Expectation
Lesson

1 2 3 4 5 6 7 8 9 10

1. Relating Science and Technology to  
Society and the Environment

1.1 Assess the impact of pulley systems and gear 
systems on daily life. √ √ √ √

1.2 Assess the environmental impact of using machines 
with pulleys and gears, taking different perspectives into 
account and suggest ways to minimize negative impacts 
and maximize positive ones.

√

2. Developing Investigation and  
Communication Skills

2.1 Follow established safety procedures for working 
with machinery. √ √ √ √ √ √ √ √ √

2.2 Use scientific inquiry/experimentation skills to 
investigate changes in force, distance, speed, and 
direction in pulley and gear systems.

√ √ √

2.3 Use technological problem-solving skills to design, 
build, and test a pulley or gear system that performs a 
specific task.

√ √ √ √

2.4 Use appropriate science and technology vocabulary, 
including pulley, gear, force, and speed, in oral and 
written communication.

√ √ √ √ √ √ √ √ √

2.5 Use a variety of forms to communicate with different 
audiences and for a variety of purposes. √ √ √ √ √ √ √ √ √

3. Understanding Basic Concepts

3.1 Describe the purpose of both the pulley system and 
the gear system. √ √ √ √

3.2 Describe how rotary motion in one system or 
its components is transferred to another system or 
component in the same structure.

√

3.3 Describe how one type of motion can be 
transformed into another type of motion using pulleys  
or gears.

√

3.4 Describe, using students’ own observations, how 
gears operate in one plane and in two planes. √ √

3.5 Distinguish between a pulley system and a gear 
system that increases force and those that increase 
speed.

√ √

3.6 Identify pulley systems and gear systems that are 
used in daily life, and explain the purpose and basic 
operation of each.

√ √ √ √

3.7 Explain how the gear system on a bicycle works. √

3.8 Identify the input components that drive a 
mechanism and the output components that are  
driven by it.
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Curriculum Correlation

Specific Expectation
Lesson

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1. Relating Science and Technology to Society 
and the Environment

1.1 Assess the impacts on personal safety of 
devices that apply the properties of light and/or 
sound, and propose ways of using these devices 
to make our daily activities safer.

√ √

1.2 Assess the impacts on society and the 
environment of light and/or sound energy 
produced by different technologies, taking 
different perspectives into account.

√ √

2. Developing Investigation and 
Communication Skills

2.1 Follow established safety procedures for 
protecting eyes and ears. √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √

2.2 Investigate the basic properties of light. √ √ √ √ √ √

2.3 Investigate the basic properties of sound. √ √ √ √ √ √

2.4 Use technological problem-solving skills to 
design, build, and test a device that makes use 
of the properties of light or sound.

√ √

2.5 Use scientific inquiry/research skills to 
investigate applications of the properties of light 
or sound.

√ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √

2.6 Use appropriate science and technology 
vocabulary in oral and written communication. √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √

2.7 Use a variety of forms to communicate with 
different audiences for a variety of purposes. √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √

3. Understanding Basic Concepts

3.1 Identify a variety of natural light sources and 
artificial light sources. √

3.2 Distinguish between objects that emit their 
own light and those that reflect light from other 
sources.

√ √

3.3 Describe properties of light, including: light 
travels in a straight path; light can be absorbed, 
reflected, and refracted.

√ √ √ √ √

3.4 Describe properties of sound, including: 
sound travels; sound can be absorbed or 
reflected and can be modified.

√ √ √ √ √

3.5 Explain how vibrations cause sound. √ √ √

3.6 Describe how different objects and materials 
interact with light and sound energy. √ √ √ √ √ √ √ √ √ √ √ √

3.7 Distinguish between sources of light that give 
off both light and heat and those that give off 
light but little or no heat.

√

3.8 Identify devices that make use of the 
properties of light and sound. √ √ √ √
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Curriculum Correlation

Specific Expectation
Lesson

1 2 3 4 5 6 7 8

1. Relating Science and Technology to  
Society and the Environment

1.1 Assess the social and environmental costs and 
benefits of using objects in the built environment 
that are made from rocks and minerals.

√

1.2 Analyze the impact on society and the 
environment of extracting and refining rocks 
and minerals for human use, taking different 
perspectives into account.

√

2. Developing Investigation and  
Communication Skills

2.1 Follow established safety procedures for 
outdoor activities and for working with tools, 
materials, and equipment.

√ √ √ √ √ √ √ √

2.2 Use a variety of tests to identify the physical 
properties of minerals. √ √

2.3 Use a variety of criteria to classify common  
rocks and minerals according to their 
characteristics.   

√ √ √ √

2.4 Use scientific inquiry/research skills to 
investigate how rocks and minerals are used, 
recycled, and disposed of in daily life.

√

2.5 Use appropriate science and technology 
vocabulary, including hardness, colour, lustre,  
and texture, in oral and written communication.

√ √ √ √ √ √ √ √

2.6 Use a variety of forms to communicate with 
different audiences and for a variety of purposes. √ √ √ √ √ √ √ √

3. Understanding Basic Concepts

3.1 Describe the difference between rocks 
(composed of two or more minerals) and minerals 
(composed of the same substance throughout),  
and explain how these differences determine how 
they are used.

√ √ √

3.2 Describe the properties that are used to identify 
minerals. √ √ √

3.3 Describe how igneous, sedimentary, and 
metamorphic rocks are formed. √

3.4 Describe the characteristics of the three classes 
of rocks, and explain how their characteristics are 
related to their origin.

√ √
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Information for Teachers

Adaptations allow plants and animals to 
survive in their habitat. There are two types of 
adaptations: structural and behavioural. 

Structural adaptations include physical features 
that protect the organism, help it get its food, 
or help it to move. For example, a hawk has a 
hooked beak that can rip and tear food, and 
a sparrow has a short, pointed beak that can 
crack open seeds. Camouflage is another form 
of structural adaptation that protects animals.

Behavioural adaptations are actions that help an 
organism survive in a given habitat. Migration, 
bird calls, and mating rituals are three examples 
of behavioural adaptations. 

In order to study adaptations, information is 
provided on the characteristics of bears. Further 
information can be gathered through research as 
a class.

Polar Bear

■■ long, slender necks and slender heads
■■ black skin, which absorbs heat from the Sun
■■ white fur—polar bear fur is pigment-free. 

It scatters visible light, but allows other 
frequencies to reach their black skin. 

■■ lives in the Arctic (mostly on polar ice)
■■ feeds on fish and seals
■■ thick fur (for keeping warm)
■■ webbing between toes (for swimming)

Grizzly Bear

■■ long claws (for digging up food)
■■ distinctive hump of muscle between 

shoulders
■■ lives on edges of forest
■■ feeds mostly in mountain meadows
■■ eats roots, gophers, and smaller rodents; 

occasionally kills larger animals for food

Black Bear

■■ short claws 
■■ lives in a variety of habitats (forest, brush, 

chaparral)
■■ eats mostly nuts, berries, fruit, rodents, and 

insects; occasionally kills larger animals for 
food

■■ smaller than polar and grizzly bears, with a 
pointier head

21st Century Competencies

Critical Thinking and Communication: 
Students will compare and contrast physical 
features of three types of bears. Then they will 
identify behavioural and structural adaptations 
for various animals. Finally, they will look at 
technological innovations that have helped 
humans to adapt to different environments.

Materials

■■ books and Internet sites about bears (see 
Resources for Students, page 51)

■■ Image Bank: Bears (Print several copies of 
each picture.) (see Appendix, page 431)

■■ chart paper
■■ markers
■■ computers/tablets with Internet access
■■ student dictionaries
■■ stories about plant and animal adaptations 

from different cultures (see Action: Part Six)
■■ print and Internet resources about a variety 

of plants and animals in different habitats
■■ Plasticine or modelling clay 
■■ shoeboxes
■■ variety of art supplies (see Learning Centre)
■■ natural materials (e.g., leaves, twigs, stones)
■■ Activity Sheet A: Investigating Bears (1.5.1)
■■ Activity Sheet B: Video Viewing Guide (1.5.2)
■■ Activity Sheet C: Adaptations (1.5.3)
■■ Learning-Centre Task Card: How Is 

Camouflage a Structural Adaptation? (1.5.4)

5
How Do Plants and Animals Adapt  
to Survive in Their Environment?

Sample Pages www.portageandmainpress.com
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5
■■ KWHL chart (from lesson 1)
■■ Science and Technology Glossary (1.1.2)

Activate

Organize the class into working groups, and 
provide each group with pictures of the three 
bear species from the Image Bank: Bears. Have 
students examine and discuss the pictures, 
looking for similarities and differences among the 
three types of bears.

On chart paper, draw a triple intersecting Venn 
diagram, as in the following example:

Polar Bear Grizzly Bear

Black Bear

Model how to present similarities and differences 
on a Venn diagram. Ask:

■■ What is one way all three types of bears are 
similar?

Record one idea in the very centre section of the 
Venn diagram, where all circles intersect (e.g., 
four legs). Ask:

■■ What is one way the polar bear is different 
from the other two bears?

Record one idea in the appropriate section of 
the Venn (e.g., webbing between toes). 

Once students are confident with the process, 
distribute a sheet of chart paper and a marker to 
each group. Have students use the class Venn 

as a model to draw a triple-intersecting Venn 
diagram on the chart paper. In their groups, ask 
students to record similarities and differences 
among the three bears. Provide an opportunity 
for each group to present its findings, and 
discuss as a class.

Next, introduce the idea of adaptations. Ask:

■■ Why do you think the three species of bears 
have different characteristics?

Have students share their ideas.

Introduce the guided inquiry question: How do 
plants and animals adapt to survive in their 
environment?

Action: Part One 

Provide an opportunity for students to research 
the physical characteristics of each bear, as well 
as information about each bear’s habitat. Provide 
a copy of Activity Sheet A: Investigating Bears 
(1.5.1) to each student, and have students use 
print and Internet resources to complete it.

Once students have completed their research, 
discuss their findings as a class. Ask:

■■ Think about how each bear looks. How do 
the bear’s physical characteristics help it 
survive where it lives?

■■ Think about what each bear eats. Why does 
it eat this food? 

■■ What physical characteristics of each bear 
help it get the food it eats? 

■■ What are a grizzly bear’s needs? 
■■ How does a grizzly bear meet its needs in its 

habitat?
■■ What are a polar bear’s needs? 
■■ How does a polar bear meet its needs in its 

habitat? 
■■ What are a black bear’s needs? 
■■ How does a black bear meet its needs in its 

habitat? 

S

Sample Pages www.portageandmainpress.com
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5
■■ If you moved polar bears to central Canada, 

and you moved grizzly bears to the Arctic 
coast, do you think the bears would be  
able to survive in their new homes? Why  
or why not?

Explain to students these bears have adapted  
to their environment in order to survive. All plants 
and animals need to make some adaptations  
to the environments in which they live in order  
to survive.

Record the term adaptation on chart paper.  
Have students share their background 
knowledge and ideas about the definition of  
the word. Record their suggestions, and 
determine a class definition for adaptation. 
Compare the class definition to student 
dictionaries to confirm accuracy.

Activity Sheet A
Directions to students:

As you research bears, draw illustrations of 
a grizzly bear, a black bear, and a polar bear. 
Include a physical description of each bear and 
a description of its habitat (1.5.1).

Action: Part Two S

Show students the NatureWorks video 
“Adaptation” (<http://video.nhptv.org/
video/1492015101/>), which focuses on 
adaptations of various animals and plants, 
distinguishing between structural and 
behavioural adaptations. Provide each student 
with a copy of Activity Sheet B: Video Viewing 
Guide (1.5.2), and have students complete the 
sheet while they view the video.

Activity Sheet B
Directions to students:

As you watch the video, “Adaptation”, complete 
the three sections on the sheet (1.5.2).

Action: Part Three

On chart paper, create a chart as in the following 
example:

Animal Structural  
Adaptation

Behavioural 
Adaptation

Opossum

Porcupine

Frog

Owl

As a class, complete the chart for several 
animals, distinguishing between structural and 
behavioural adaptations.

Action: Part Four S

Organize the class into working groups, and 
provide each group with chart paper, markers, 
copies of Activity Sheet C: Adaptations (1.5.3), 
and print and Internet references about a variety 
of plants and animals in different environments. 
Have the groups explore the resources to 
identify ways animals and plants have adapted 
to their habitats. Examples may include:

■■ The snowshoe hare has a white coat in 
winter and a tan coat in summer.

■■ Chameleons change colour to blend in with 
their surroundings.

■■ Geese fly south in the winter.
■■ Cacti have fleshy stems to hold water during 

periods of drought.
■■ Black bears hibernate to escape the cold of 

winter.
■■ The nesting killdeer bird fakes a broken wing 

to keep predators away from its nest.
■■ Desert animals are active at night to escape 

the heat of day.
■■ The height of a plant depends on the amount 

of sunlight it needs and gets.
■■ A walking stick insect looks like a twig.
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5
Have each group present its findings to the class. 

Now, focus on adaptations that are examples of 
camouflage. Ask students:

■■ What is the term for using colour to hide in 
one’s environment?

■■ Which animals use camouflage?
■■ How do humans use camouflage? (e.g., 

naturalists/wildlife photographers; soldiers 
wear camouflage to hide from enemies) 

Display students’ charts in the classroom, and 
encourage them to add to the list of adaptations 
throughout the unit. Have students complete the 
activity sheet. 

Activity Sheet C
Directions to students:

On the chart, record examples of how animals 
and plants adapt to survive in their environment 
(1.5.3).

Action: Part Five 

As a class, investigate ways that technological 
developments mirror physical adaptations. 
Create a display for the classroom that illustrates 
this. For example:

■■ Scuba/snorkeling fins are similar to a duck’s 
webbed feet.

■■ A fishing net is similar to a spider’s web.
■■ An airplane is designed similar to the body of 

a bird.
■■ A canoe is shaped much like a fish’s 

streamlined body. 
■■ To camouflage soldiers from enemies, the 

fabric used for military uniforms is made to 
resemble the colours and patterns in natural 
terrain and plant life.

Have students collect human-made objects that 
reflect structural adaptations from nature. For 
each object, ask students to include pictures of 
the organism after which the object has been 
modelled. 

Action: Part Six

Investigate alternate explanations for plant 
and animal adaptations based on traditional 
knowledge from a variety of cultures. For 
example, read Indigenous stories that explain 
how animals and plants got their unique 
features, such as Nanabosho: How the Turtle 
Got Its Shell by Joe McLellan, and Keepers of 
the Animals: Native American Stories and Wildlife 
Activities for Children by Joseph Bruchac and 
Michael J. Caduto.

After reading stories from several different 
cultures, have students write their own stories to 
explain distinct animal characteristics. Examples 
may include:

■■ how the skunk got its stripe
■■ how the giraffe got its long neck
■■ how the fox got its bushy tail
■■ why the polar bear is white
■■ how the cactus got its needles
■■ how the porcupine got its needles
■■ why the sunflower turns to the Sun

Learning Centre 

At the learning centre, provide a variety of 
print materials related to animals, as well as 
shoeboxes, Plasticine or modelling clay, a variety 
of art supplies (e.g., coloured paper, cardboard, 
pipe cleaners, paint, crayons, markers, 
scissors, glue, tape), various natural materials 
(e.g., leaves, twigs, stones), and a copy of the 
Learning-Centre Task Card: How Is Camouflage 
a Structural Adaptation? (1.5.4).

Tell students their challenge is to make animals 
from Plasticine or modelling clay and then create 
dioramic environments that camouflage at least 
one type of animal. Before students visit the 
learning centre, co-construct criteria for the 
project. For example, the diorama should:

■■ represent a specific local or regional habitat

INTRA
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5
■■ represent at least three plant populations 

within that habitat
■■ represent at least three animal populations 

within that habitat
■■ camouflage at least one animal

Consolidate and Debrief

■■ Revisit the guided inquiry question: How 
do plants and animals adapt to survive 
in their environment? Have students share 
their knowledge, provide examples, and ask 
further inquiry questions.

■■ Add to the KWHL chart as students learn 
new concepts, answer some of their own 
inquiry questions, and ask new inquiry 
questions.

■■ Add new vocabulary and illustrations to the 
word wall, including adapt, adaptation, and 
camouflage. Include the words in languages 
other than English, as appropriate.

■■ Have students add new vocabulary, 
illustrations, and definitions to their Science 
and Technology Glossary (1.1.2). When 
possible, encourage them to add the words 
in languages other than English, including 
Indigenous languages, reflective of the 
classroom community.

Enhance S

■■ Once students have constructed their 
learning-centre dioramas, have them 
challenge other students to find any hidden 
animals.

■■ Return to a discussion about bears. Consider 
why some bears are trapped and moved to 
locations that are long distances away from 
where they are found. If the bears are not 
taken far away, they will return to the original 
location (e.g., for food, shelter) because they 
have become habitualized to the readily 
available food sources and are dangerous to 
the humans in that area. 

■■ Have students use desktop publishing 
software or an app (e.g., Comic Life) to 
create comic strips to show behavioural 
adaptations in animals.

■■ Connect to previous lessons by discussing 
with students how zoos work to build 
suitable enclosures for their animals. Explore 
bear enclosures at your local zoo, and 
examine how they are built specifically to 
fit that population. Explain how looking at 
designs and assessing their suitability is 
also a component of technological problem 
solving.

■■ Expanding on the activity from Action: 
Part Five, have students identify any more 
technological developments mirroring 
natural physical adaptations they did not 
consider previously (e.g., a submarine’s 
shape resembles a whale; helicopter blades 
resemble maple seeds). Record all ideas  
on chart paper, including those from Action: 
Part Five.

Once they have exhausted all ideas, 
distribute to each student a piece of art 
paper, and have them fold their paper in half. 
Tell students to each choose one adaptation-
mirroring human design: on one half of their 
paper have them draw the human design 
(e.g., airplane) and on the other half the 
natural phenomenon. Tell students to label 
their drawings, being sure to include what 
the adaptation is. Once completed, bind all 
the pages into a class book titled “Mirror 
Images.”

NOTE: Ensure all students fold their art paper in the 
same direction so that bound pages will have the 
same orientation in the completed class book.

■■ Show videos that provide more information 
about adaptations. For example:
■■ “Animal Adaptations” <www.youtube.com/ 

watch?v=Dw7z8Fo5ijk>
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■■ “Adaptation” <www.youtube.com/ 

watch?v=YX8VQIJVpTg>

■■ Access the interactive activity, Plant and 
Animal Adaptations, in the Unit 1 folder of 
the Hands-On Interactive for Science 
and Technology, Grade 4 download. 
Find this download at: <https://www.
portageandmainpress.com/product/hands-
on-interactive-for-science-and-technology-
grade-4/>.

■■ Have students continue working on their 
do-it-yourself projects at the Makerspace 
centre. 
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96 – 1.5.1

Investigating Bears

Grizzly Bear Black Bear Polar Bear

Diagram

Description

Habitat
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Date:  __________________________ Name:  ________________________________________

1.5.2 – 97

Video Viewing Guide

QuestionsInteresting Facts

Illustrations

Name of Video:  ___________________________________________________________
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Learning Centre

1.5.4 – 99

INTRA

How Is Camouflage a  
Structural Adaptation?

1.  Research to find out more about camouflage as a structural adaptation 
in animals.

2.  Examine images of animal habitats to see how each type of animal is 
able to camouflage itself in its environment.

3.  Create animals from Plasticine, and then create a diorama that 
camouflages one of the animals. 
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Appendix
Images in this appendix are for the Image Banks 
referenced in the lessons. Corresponding high-resolution 
images can be printed or projected for the related 
lessons, and are found on the Portage & Main Press 
website.

Sample Pages www.portageandmainpress.com



P
or

ta
ge

 &
 M

ai
n 

P
re

ss
, 2

01
8 

· H
an

ds
-O

n 
S

ci
en

ce
 a

nd
 T

ec
hn

ol
og

y 
· G

ra
de

 4
 · 

IS
B

N
: 9

78
-1

-5
53

79
-7

10
-4

  

432

1. Adult Black Bear 2. Grizzly Bear With Cubs 3. Polar Bears

1. Hummingbird and Flower 2. Black Bear Cub in a Tree 3. Bee on a Flower

4. Nesting Osprey 5. Deer Eating Leaves and Grass 6. Rabbit Eating Leaves

Unit 1: Habitats and Communities
Lesson 5: How Do Plants and Animals Adapt to Survive in Their Environment?
Bears

Lesson 6: What Relationships Occur Between Populations  
Within a Community?
Interactions

Image credits:

 1 – IMG_8774-114.jpg by David Mitchell.  
Used under CC BY 2.0 licence.

 2 –  Grizzly Bear - Sow and Cubs by Denali 
National Park and Preserve. Used under  
CC BY 2.0 licence.

 3 – Chocolate and one cub by Emma. Used 
under CC BY 2.0 licence.
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senior author of the Hands-On series in all 
subject areas. Jennifer is a former classroom 
teacher, resource/special education teacher, 
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develop new Hands-On projects, and also 
serves as a School Trustee for the St. James-
Assiniboia School Division in Winnipeg, 
Manitoba.

Brad Parolin is a junior division teacher at John 
A. Leslie Public School located in Scarborough, 
Ontario. Formerly, he was an Instructional Leader 
for Science and Technology with the Toronto 
District School Board.

Kevin Reed is the Indigenous Education 
Consultant for the Limestone District School 
Board in Kingston, Ontario. He is the the author 
of Aboriginal Peoples: Building for the Future 
and co-author of Aboriginal Peoples in Canada. 
He received a Prime Minister’s Award for 
Teaching Excellence in 2008. He is a member  
of the Nacho Nyak Dun First Nation.
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