
Unit Introduction

Physical Science: Properties and Changes of Materials (MC)

MC5.1 Investigate the characteristics and physical properties of materials in solid, liquid, and 
gaseous states of matter. [CP, SI]
MC5.2 Investigate how reversible and non-reversible changes, including changes of state, alter 
materials. [SI]
MC5.3 Assess how the production, use, and disposal of raw materials and manufactured prod-
ucts affects self, society, and the environment. [DM, SI] 

Material and ideas covered previous to the lessons in this unit:
1. Introductory lessons would have previously covered properties and characteristics of mate-

rials, the ideas of mass and matter.  
2. Students would be able to describe mass and volume and will be able to describe character-

istics of materials.  
3. Students will be able to describe changes that they see in common materials around the 

room
4. will be able to define and explain solubility and malleability. 
5. Students will be able to differentiate the different states of matter.

Lesson 1: Changes of State and heat transfer
Learning Objectives: Students will predict and investigate changes of state related to heat trans-
fer.  Students will observe temperature related to state change and will distinguish between six 
states of matter.

Lesson 2: Reversible and Non-reversible changes
Learning Objectives: Students will investigate various reactions and procedures and will be able 
to classify these procedures as either reversible or non-reversible.

Lesson 3:  Physical and Chemical Changes
Learning Objectives: Students will investigate physical and chemical changes.  Students will be 
able to explain what is changing and why. Students will apply reactions/changes as reversible or 
non-reversible and be able to explain why.

Lesson 4: Understanding Mass in Different States
Learning Objectives: Students will be able to distinguish between mass and weight. Students 
will predict/hypothesize if and how (does it decrease, stay the same, increase) mass changes 
when the state of a substance changes.  Students will be able to design a test and assess the 
outcomes of mass in different states. 

Lesson 5: A Sticky Test
Learning Objectives:  Students will conduct a fair test between different types of the same sub-
stance.  Students will appreciate the value of a fair test and identify the usefulness of results 
from a fair test.



Lesson 6: Understanding Raw Versus Manufactured Materials
Learning Objectives: Students will be able to distinguish between raw and manufactured mate-
rials.  Students will examine and value the process of a raw material being changed for human 
use. 

Lesson 7: Creating New Materials
Learning Objectives: Students will create an experiment combining raw materials.  They will be 
able to explain how raw materials can be combined to form a new substance and identify that 
the physical properties of the materials have changed from the process involved. 

Lesson 8: Manufacturing in Saskatchewan
Learning Objectives: Students will research manufacturing in Saskatchewan and will communi-
cate their findings with the whole class.

Lesson 9: Process of making an iPhone
Learning Objectives: Students will investigate some of the processes involved in making an 
iPhone.

Lesson 10: The good, the bad and the ugly in manufacturing
Learning Objectives: Students will be able to assess and distinguish between benefits we gain 
from having certain products and drawbacks that come from the demand for constant con-
sumerism.

Lesson 11: Design Project
Learning Objectives: Given a selection of recycled materials, students will design and construct 
a project.  Students will predict/hypothesize the best materials, and combination of materials 
needed for to create the project of their choice.

Before beginning this unit there are some items that should be collected in advance since it can 
take time to gather all the required materials.  This unit takes place within the classroom and 
school and therefore can happen during anytime of the year. Students should have a science 
duo-tang or binder to keep notes from their explorations and handouts.

Many ideas throughout this unit come from the Pearson Grade 5 Science Teacher Resource 
and Textbook.  The lessons references throughout this unit are from the 2012 edition of Pear-
son.



Lesson 1: Heat Transfer Materials: paper, pencils, water, ice cubes, thermometer, 
two 250-mL  beakers, electric kettle, refrigerator, freezer, 
oven mitts, safety glasses, 2 ice cube trays, two soda 
bottle bottoms, sand, duct tape, ice cube tray.

Lesson 2: Reversible 
and Non-Reversible 
Changes

Materials:  - A rubber band, paper, scissors, modelling 
clay, an unsharpened pencil, a whole carrot, an ice cube, 
vinegar, baking soda, marbles, a balloon, chocolate to 
melt, hot plate or microwave, bowl to safely melt 
chocolate, pencil and sharpener, 3 marshmallows or 
Peeps, Technology to show video 

Lesson 3: Physical and 
Chemical Changes

Materials: popcorn and popcorn maker, rubber glove, 
baking soda, vinegar
As indicated in Pearson Grade 5 Science Textbook Unit 
2, Lesson 6 
paper,  pencils,  
Station 1: 3 pennies,  paper towel,  250-mL beaker, 
vinegar  
Station 2: 2 or 3 ice cubes  
Station 3: spoon, sugar, 250-mL beaker, water  
Station 4: safety goggles, paper clip, modelling clay, 
aluminum tart cup, mini  marshmallow, lighter or match 

Lesson 4: 
Understanding Mass in 
Different States

- water, milk, olive oil, margarine, and chocolate or 
other substances that from home that change 
state 

- Sealable plastic bags or small metal bowls 
- Large bowls to hold warm water 
- 1 or more scales to measure mass 
- possibly a heat lamp 
- projector or smart board and internet connection 
- poster of scientific method (will need to make or 

print off from internet)

Lesson 5: A Sticky 
Test

As indicated in Pearson Grade 5 Science Textbook Unit 
2, Lesson 8 
paper, pencils  
Part 1: 250-mLmeasuring  cup, 100 mL of skim  milk,  
two  500-mL  plastic containers,  5-mL measuring spoon,  
25 mL of vinegar,  spoon or stirring  rod, paper towels, 
small glass jar, water, 1.25-mL measuring spoon, 3 mL of 
baking soda  
Part 2: glue from Part 1,  2 brands of  store-bought glue, 
variety of materials to test glue on (anywhere from 5 - 10)



Lesson 6: 
Understanding Raw 
Versus Manufactured 
Materials

As outlined in Pearson Grade 5 Science Textbook, Unit 2, 
Lesson 9 
Paper,  pencils  
Part 1: water, white glue, bowl, spoon, newspaper, items 
for moulds, such as balloons, milk cartons, cereal boxes, 
and toilet paper or paper-towel rolls. Focus on using 
recycled materials for student creations 
Part 2:  acrylic  paint, acrylic floor polish, bowl, spoon 

Lesson 7: Creating 
New Materials

As indicated in Pearson Grade 5 Science Textbook, Unit 
2, Lesson 10 
-cookbooks with baking recipes 
-paper, pencils, eco-friendly storage options for the 
materials (used plastic containers from yogurt, glass 
containers with lids or another form of washable, 
reusable material)  
Station 1: large mixing bowl, 1 cup water, 1 cups flour, 2 
to 4 tablespoons of cooking oil  Canola), 1 1/2 cups of 
salt, food colouring (we used red and blue to make 
purple), glitter (optional) 
Station 2: water, cornstarch, bowl  
Station 3: Bottle of Elmer's Glue, Borax, large mixing 
bowl, plastic cup, spoon, measuring cup, food colouring, 
water

Lesson 8: 
Manufacturing in 
Saskatchewan

- Computers or tablets available for research 
- library books relevant to information being research (or 

list of a few good ones) 
- Encyclopedias  
- Science notebooks or duo-tang with looseleaf  for 

students to record in 
- visualizations for products to be researched 
- Products and by-products from Saskatchewan industry.  

Could include, but is not limited to: potash, a square 
bale, meat and dairy products, bread, pasta, hummus, 
gravel, steel, small bottle of motor oil.

Lesson 9: Process of 
making an iPhone

- approximately 6-10 (however many you are able to 
collect) used phones that are in rough enough shape to 
be taken apart (find on used item websites, send out a 
letter to parents incase they have any at home that can 
be brought for the lesson) 

- cards/pieces of paper or flags that represent: US, UK, 
Germany, South Korea, Japan, Taiwan, China 

- puzzle pieces (described in advanced preparation) 
- projector/smart board 
- World map or large globe if the class does not have 

access to a projector/smart board that can show 
google earth



Lesson 10: The good, 
the bad and the ugly 
in manufacturing

Part 1: 
- The used smartphones collected earlier 
- BCC article  
- (Optional if teacher wants students to conduct their 

own research/individual work) Computers or tablets for 
students to research technology waste and recycling 
options. 

- Part 2: tablets or cameras for students to record their 
work for projects.  Certain projects require tablets with 
certain apps.

Lesson 11: Design 
Project

Option 1: 
-paper, pencils, newspapers and magazines, plastic 
containers, tin cans, glass bottles, milk cartons, juice 
boxes, used tungsten light bulbs, plastic foam coffee 
cups, electric kettle, aluminum pie plates, aluminum foil, 
plastic wrap, paper-towel or toilet paper, rolls, egg 
cartons, scraps of cloth, paper clips, string, duct tape, 
stapler, white glue 
-computers or tablets for research if the teacher thinks it 
is appropriate 
Option 2: 
-newspapers, wooden spoon, large pot or bowl, bleach, 
wooden frames and netting/screen, fine netting, stapler  
-if an alternate activity is chosen, then the appropriate 
materials for that should be listed 
-computers or tablets for research if the teacher thinks it 
is appropriate 
**view Lesson 11 to help make a decision for which 
option to take



Outcome Key
Outcome: MC5.1

Investigate the characteristics and physical properties of materials in solid, liquid, and gaseous 
states of matter. [CP, SI] 

a. Recognize that matter is anything that has mass and takes up space.

b. Classify materials in their environment as solids, liquids, or gases based on personal obser-
vation.

c. Discuss the importance of water, in all states of matter, as a sacred substance within First Na-
tions and Métis cultures.

d. Carry out a procedure to compare the mass of an object with the mass of its components.

e. Pose questions related to the characteristics and physical properties of matter that are suit-
able for investigating using processes of science.

f. Observe and record characteristics and physical properties (e.g., colour, texture, mass, vol-
ume, hardness, flexibility, absorbency, strength, buoyancy, melting point, malleability, magnet-
ism, and solubility) of different solids, liquids, and gases in their environment.

g. Determine the distinguishing characteristics which enable scientists to differentiate between 
solids, liquids, and gases.

h. Measure the temperature, volume, and mass of materials using appropriate instruments (e.g., 
digital thermometer, ruler, tape measure, graduated cylinder, measuring cup, single-pan bal-
ance, and electronic scale) and standard units (e.g., °C, cm3, ml, and kg).

i. Explain how some characteristics and physical properties, such as melting point, boiling point, 
buoyancy, and solubility, help to distinguish materials from one another.

j. Critique personal and scientific classification systems of matter by identifying substances that 
are not easily classified as solids, liquids, or gases (e.g., butter, fat scraped off hides, fog, Jell-
O, and wax).



Outcome: MC5.2

Investigate how reversible and non-reversible changes, including changes of state, alter materi-
als. [SI] 

a. Pose and refine questions for investigation related to changes in materials.

b. Demonstrate changes (e.g., cutting aluminium foil, forming clay, breaking wood, and crum-
pling paper) that can be made to an object without changing the properties of the material mak-
ing up the object.

c. Explore how characteristics and physical properties of materials may change when they in-
teract with one another.

d. Predict whether changes to a material will be reversible or non- reversible.

e. Observe and classify changes to materials as reversible (e.g., melting ice cube, dissolving 
salt in water, blowing up a balloon, and folding paper) and non-reversible (e.g., paper burning, 
egg cooking, bicycle rusting, balloon popping, and apple turning brown).

f. Differentiate between changes to materials that occur rapidly (e.g., wood burning, explosives 
detonating, balloon popping, and glass breaking) and those that occur over extended periods 
(e.g., bicycle rusting, paint fading, and newspaper yellowing).

g. Provide evidence of the six changes of state (i.e., evaporation, condensation, freezing, melt-
ing, sublimation, and deposition) of matter in the environment (e.g., water evaporating from wet 
clothes, steam condensing on the wall of a shower, lake freezing, butter melting, ice cube sub-
limating in the freezer, and frost forming on a car window).

h. Demonstrate that changes of state of matter are reversible when heat is applied or removed.

i. Compare the characteristics and physical properties of a material in its solid and liquid states 
(e.g., compare the mass of ice cubes with the mass of liquid that results when they melt).

k. Design and carry out a procedure to determine whether the mass of materials changes during 
reversible and non-reversible changes.

l. Follow established safety procedures for working with heating appliances and hot materials 
(e.g., switch hot plates off immediately after use, use tongs and insulated mitts for carrying hot 
materials and for tending a fire).

m. Discuss the characteristics of fair tests and why scientists value the importance of conduct-
ing fair tests for gaining knowledge about the physical properties of materials.



n. Investigate methods, such as firing clay and forming alloys (e.g., brass, bronze, white gold, 
and sterling silver) that artists use to change materials based on their understanding of the 
properties of materials.

o. Develop conclusions about the effects of reversible and non- reversible changes on the char-
acteristics and physical properties of materials.

Outcome: MC5.3

Assess how the production, use, and disposal of raw materials and manufactured products af-
fects self, society, and the environment. [DM, SI] 

a. Differentiate between raw materials and manufactured products.

b. Assess the benefits and drawbacks of manufactured materials (e.g., plastic, steel, aluminium, 
glass, nylon, and other fabric) that have been developed to improve human living conditions.

c. Research a product to determine the raw materials from which it is made and the process re-
quired to turn the raw materials into a manufactured product.

d. Conduct a fair test to determine the effectiveness of different types or brands of a material 
(e.g., glue, coffee mug, paper towel, battery, bubble gum, paper, soap, and balloon).

e. Develop and apply criteria (e.g., function, cost, reliability, and aesthetics) for evaluating the 
effectiveness of a consumer product.

g. Identify locations in their communities and in Saskatchewan where agricultural and industrial 
manufacturing occurs, what products are created and tested, which raw materials are used, and 
how by- products and waste are disposed.

h. Assess the societal and environmental impacts of industrial and agricultural processes that 
change raw materials into manufactured products, taking into account different perspectives 
such as consumer, manufacturer, salesperson, and community leader.

i. Identify potentially harmful products used at home, school, and in communities, including in-
terpreting consumer chemical hazard symbols, and describe practices that individuals can fol-
low to ensure personal and community safety.

j. Research cultural values related to the consumption of products, such as using all parts of an 
animal.

k. Investigate how natural and manufactured products (e.g., tires, computers, trees, garbage, 
paper, scrap metal, house construction materials, food, clothing, oil, and automobiles) are dis-
posed of personally, in their communities, and in Saskatchewan.

l. Recognize the need for developing a sense of responsibility towards other people, other living 
things, and the environment when choosing how to use and dispose of manufactured products.


