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Unit Name: Grade 5 Properties of Materials 

Lesson Number and Title: Lesson 1: Changes of State and Heat Transfer  
Subject: Science 
Grade: 5 
Time: 60-80 minutes 
Parts of the Learning Cycle Involved: Engaging, exploring, explaining, and evaluating 
Learning Objective and Lesson Purpose: Students will predict and investigate 
changes of state related to heat transfer.  Students will observe temperature related to 
state change and will distinguish between six states of matter. 
About / In / For the environment: Focus on recycling materials.  The water from the 
experiments should not be tainted with and gathered for reusing in another lesson.   
The significance of water for Aboriginal and Indigenous groups in Canada should be 
emphasized in a social studies class and this world view about water should be trans-
ferred to the science lesson.  
Outcomes & Indicators: 
MC5.1 b, e    
MC5.2 g, k.  
Content Background:  
The following information is from: 
http://www.factmonster.com/dk/science/encyclopedia/changing-states.html:  

SOLID PARTICLES 
When solid, the particles of a substance are tightly packed together, making it rigid. A 
substance can change from a solid state to a liquid state, and from a liquid state to a 
solid state. 

LIQUID PARTICLES 
The particles in a liquid can move past one another. This allows liquids to flow. A sub-
stance in a liquid state can change to a solid state and also to a gas state. 

GAS PARTICLES 
Particles in a gas are spread out and free to move around. This is why gases fill all the 
space around them. A substance that is a gas can change to a liquid, and a liquid sub-
stance can change to a gas. 

SOLAR PLASMA 
The glowing corona of the Sun visible during a total eclipse is made of a fourth state of 
matter called plasma. Plasma is formed when a lot more energy is given to a gas, such 
as by heating the gas or passing electricity through it. This extra energy splits the parti-
cles of the gas into even smaller pieces so hot that they glow. 

MELTING 
When a solid is heated, the particles are given more energy and start to vibrate faster. 
At a certain temperature, the particles vibrate so much that their ordered structure 
breaks down. At this point the solid melts into liquid. The temperature at which this 

http://www.factmonster.com/dk/science/encyclopedia/changing-states.html:
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change from solid to liquid happens is called the melting point. Each solid has a set 
melting point at normal air pressure. At lower air pressure, such as up a mountain, the 
melting point lowers. 

FREEZING 
Lava is liquid rock, which erupts through a volcano at temperatures as high as 1,500ºC 
(2,732ºF) through a volcano. However, the red-hot lava cools as it meets the Earth’s 
surface, and turns back into solid rock again. This change from liquid to solid is called 
freezing or solidifying. It is the opposite process to melting. 

BOILING 
When a liquid is heated, the particles are given more energy. They start to move faster 
and further apart. At a certain temperature, the particles break free of one another and 
the liquid turns to gas. This is the boiling point. The boiling point of a substance is al-
ways the same; it does not vary. 

INVISIBLE STEAM 
Water boils when it reaches its boiling point of 100ºC (212ºF). This is the temperature at 
which water turns to steam. Steam is an invisible gas. When it reaches the lid it cools 
back to a liquid. 

EVAPORATION 
Even without boiling water in a kettle, some of the liquid water changes to gas. This is 
evaporation. It occurs when a liquid turns into a gas far below its boiling point. There are 
always some particles in a liquid that have enough energy to break free from the rest to 
become a gas. 

CONDENSATION 
Dewdrops are often found on a spider’s web early in the morning after a cold night. Wa-
ter that is present as a gas in the air cools down and changes into tiny drops of liquid 
water on leaves and windows. This change from gas to liquid is called condensation. 

From Google images: 
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Processes Developed:  
hypothesizing: if it takes longer to freeze water or thaw an ice cube 
designing: designing an experiment of their choice 
record: students will record their findings from their experiments  
communicate: students will have to communicate their results with the class 
Adaptive Dimension: Students could be assigned an experiment rather than having to 
develop their own.  
Cross Curricular Competencies (CCC’s): 
Think and learn contextually 
-Apply prior knowledge, experiences, and the ideas of self and others in new contexts 
-Analyze connections or relationships within and/or among ideas, experiences, or nat-
ural and constructed objects 
Think and learn critically:  
-Apply various criteria to assess ideas, evidence, arguments, motives, and actions. 
-Apply, evaluate, and respond to differing strategies for solving problems and 
making decisions. 
Interdisciplinary Connections: 
Mathematics: number sense is required for understanding and practicing reading tem-
peratures 
Language Arts: documentation   
Prerequisite Learnings: Students should have an understanding of matter, mass, 
states of matter 
Materials / Equipment / Safety: 
paper, pencils, water, ice cubes, thermometer, two 250-mL  beakers, electric kettle, re-
frigerator, freezer, oven mitts, safety glasses, 2 ice cube trays, two soda bottle bottoms, 
sand, duct tape, ice cube tray. 
Advanced Preparation: 
-Set out materials in stations or at a place where students can collect what they will 
need. 
-Have the pre-made soda bottles with sand ready to set out for the class to observe. 
-Have projector or smart board ready if using the elaboration section of the lesson.  

Lesson Procedure 
Engagement: 15 minutes  (adapted from Pearson Grade 5 Science Textbook teacher 
resource and Manitoba government resource) 
MB government resource: http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf 
Part 1)  
Bring two bottom halves from two-litre pop bottle.  Put wet sand in the bottom of the bot-
tle. Place the second bottle on top of the first so that the open ends are together, and 
attach them with strong adhesive tape (e.g., duct tape). Put the bottles in sunlight and 
have students observe what happens over several hours or days. (Water changes state 
as it goes through the water cycle.)  

Part 2) As a class, we will mark an ice cube tray as ours and will put in the freezer.  
Once a month following this, we can pull out the tray and record the weight of the tray 
as it goes through the process of sublimation.    
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Part 3) 
Before beginning the experiment it may be necessary to go over lab safety instructions 
with the students. 

Students will create their own experiment that evolves around changes of state for wa-
ter.  They are suppose to think of a question about the changes of state that they would 
like answered.  Students should be given a 5 minute timeline to come up with a ques-
tion/experiment and groups that do not have ideas could take suggestions from the 
teacher. Some guiding questions posed by Pearson resource are: Ask, What is the first 
step you need to do to start your investigation? Do you need to  add heat to water? Do 
you need  to measure  the temperature of your  water?  Some ideas for experiments 
could include: 
1. Hypothesizing which process takes longer: freezing water or melting an ice cube  
2. Predicting the temperatures at which changes of state for water happen 
3. Experimenting with different methods for changing the state of water.   
Whichever question the students pose, they have to create a proposal to present for the 
teacher's approval before they can begin the experiment. MAKE IT CLEAR that stu-
dents will need to hand in one copy per group of their findings in their experiment.   

Exploration: 30-45 minutes 
Students will carry their experiments after their proposal has been approved by the 
teacher.  Since there may be a variety of types of experiments going on, the teacher will 
need to monitor the class carefully for following safety guidelines and making sure that 
students are staying on task, to make sure they are understanding the purpose of their 
experiment and to ensure students are keeping record of their findings.   

Explanation: 15 minutes 
Have students share their results from the experiments and write the generalizations on 
the board.  This gives everyone a chance to see the results from different experiments.  
If any experiments did not go as planned, then this gives those groups a chance to see 
the proper procedure.  Each students should note these important points of the experi-
ment. 
Important notes to include are: 
•  The temperatures (0˚C for solid to liquid and liquid to solid and 100˚C liquid to gas 

and gas to liquid) when state changes in water are important to include. 
• Students should also note which procedure took longer: melting water or freezing ice.  

The process of heat transfer should be explained here.  

Elaboration: 10-15 minutes 
Optional elaboration: Show students a video of ice being dropped into boiling oil:  
https://www.youtube.com/watch?v=BJtHqrPttZo  
This video is mostly to engage student curiosity about state changes 
Pose questions about the results: 
-What happened to the ice cube? (made the oil bubble like crazy) 
-Why do you think the oil made that kind of reaction? (possible sudden state change, ?

https://www.youtube.com/watch?v=BJtHqrPttZo
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was it sublimation) 
-What process would you call this? 
Safety questions: 
-What can we learn about safety from watching this? (be very careful with hot oil and 
water) 
-What would happen if that oil went on our skin? (talk about burns) 
-If we are ever deep frying, what are some precautions we can take? (wear proper 
clothing, make sure the oil isn't too hot, don't ever put an ice cube in boiling oil) 

Evaluation 
-Students will hand in one copy of the results of their experiment per group so the 
teacher can assess findings and understandings that the students have.  These could 
also be used for marking. 

AT A FUTURE DATE as the long-term experiments are observed: 
As students observe the condensation process of the soda bottles, they will be given 
the following questions: 
Questions Posed in Manitoba Government Resource: http://www.edu.gov.mb.ca/k12/
cur/science/found/5to8/5c2.pdf  
Complete the following statements:  
1. Water changes from a liquid to a gas through the _______________ of heat. This 

process is called _______________.  
2. 2. Water changes from a gas to a liquid through the _______________ of heat. This 

process is called _______________.  
3. 3. Water changes from a liquid to a solid through the _______________ of heat. 

This process is called _______________.  
4. 4. Water changes from a solid to a liquid through the _______________ of heat. 

This process is called _______________. 

Look for: 1. addition, evaporation 2. removal, condensation 3. removal, freezing/solidifi-
cation 4. addition, melting 

Extensions /Modifications: 
• To help EAL students understand the complex academic language of science, word 

walls with words and visuals should be posted throughout the room. 

Assessment: 
Students will hand in one copy of the results of their experiment per group so the 
teacher can assess findings and understandings that the students have.  These could 
also be used for marking.  Answers will vary depending on student experiments. 

http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf
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Lesson 1 Handout
Primary Question:

Observations (draw a picture if that helps):

Answer to question:

Melting point:

Boiling point:

Freezing point:
Adapted based on Pearson Grade 5 Science resource Unit 2, Lesson 5
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Unit Name: Grade 5 Properties of Materials 

Lesson Number and Title: Lesson 2: Reversible and Non-reversible changes 
Subject: Science 
Grade: 5 
Time: 60-80 minutes 
Parts of the Learning Cycle Involved: Engaging, exploring, explaining, elaborating 
and evaluating   
Learning Objective and Lesson Purpose: Objectives: Students will investigate vari-
ous procedures and reactions and will be able to classify these procedures as either re-
versible or non-reversible. 
About / In / For the environment: Information about the environment is emphasized by 
students recycling when possible for this experiment. An alternate elaboration can be 
made by having students assess the process of recycling paper and the products that 
result from recycling.  
Outcomes & Indicators: 
MC5.2: Investigate how reversible and non-reversible changes, including changes of 
state, alter materials. 
b. Demonstrate changes (e.g., cutting aluminium foil, forming clay, breaking wood, and 
crumpling paper) that can be made to an object without changing the properties of the 
material making up the object. 
e. Observe and classify changes to materials as reversible (e.g., melting ice cube, dis-
solving 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). 
Content Background: From: http://www.bbc.co.uk/bitesize/ks2/science/materials/re-
versible_irreversible_changes/read/2/  
Non-reversible changes 
A change is called irreversible if it cannot be changed back again. For example you 
cannot change a cake back into its ingredients again. 

Irreversible changes are permanent. They cannot be undone. 

In an irreversible change, new materials are always formed. Sometimes these new ma-
terials are useful to us. 

Heating 
Heating can cause an irreversible change. For example you heat a raw egg to cook it. 
The cooked egg cannot be changed back to a raw egg again. 

When you cook a egg the change is irreversible 
Mixing 
Mixing substances can cause an irreversible change. For example, when vinegar and 
bicarbonate of soda are mixed, the mixture changes and lots of bubbles of carbon diox-
ide are made. These bubbles, and the liquid mixture left behind, cannot be turned back 
into vinegar and bicarbonate of soda again. 

http://www.bbc.co.uk/bitesize/ks2/science/materials/reversible_irreversible_changes/read/2/
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Vinegar plus bicarbonate of soda forms bubbles of carbon dioxide 
Burning 
Burning is an example of an irreversible change. When you burn wood you get ash and 
smoke. You cannot change the ash and smoke back to wood again. 

Reversible changes 
A reversible change is a change that can be undone or reversed. 

A reversible change might change how a material looks or feels, but it doesn't create 
new materials. 

Melting 
Melting is an example of a reversible change. For example melted chocolate can be 
changed back into solid chocolate by cooling. 

When you heat chocolate it melts and when you cool chocolate it becomes solid 
Freezing 
Freezing is an example of a reversible change. For example we can freeze orange juice 
to make ice lollies. The ice lollies can be changed back into orange juice by heating. 
You can freeze orange juice to make an ice lolly and when you heat it the ice lolly be-
come orange juice again 
Boiling. evaporating and condensing 
Boiling, evaporating and condensing are all examples of reversible changes. For exam-
ple, if you could capture all the steam that is made when a kettle boils, you could turn it 
back to water by cooling it. 

Dissolving 
Dissolving is an example of a reversible change. For example, when salt is mixed with 
water it disappears because it dissolves in the water to make salty water. But we can 
get the salt can back again by boiling off the water. That leaves the salt behind. 

Processes Developed: Classifying, organizing, recording, planning, experimenting 
Adaptive Dimension: Any students in wheel chairs should have a working station that 
is at the appropriate height and their group can work from that level.  
Cross Curricular Competencies (CCC’s): 
Think and learn creatively: 
-Show curiosity and interest in the world, new experiences, materials, and puzzling or 
surprising events 
-Experiment with ideas, hypotheses, educated guesses, and intuitive thoughts 
Think and learn contextually 
Apply prior knowledge, experiences, and the ideas of self and others in new contexts 
- Analyze connections or relationships within and/or among ideas, experiences, or nat-
ural and constructed objects 
- Analyze a particular context for the ways that parts influence each other 
Interdisciplinary Connections: Writing skills needed 



Anna Cressman ESCI 310-Fall 2015  Page �9

Prerequisite Learnings: 
Students should have an understanding of state of matter and changes in states of mat-
ter. 
Materials / Equipment / Safety: 
 - 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 
Advanced Preparation: 
-Set out supplies that are needed for whole class experiments and separately for small 
group experiments. 
-Test the hot plate or microwave to make sure they work. 
-If showing video on recycling paper, then ensure technology is in place and working 
properly. 
Lesson Procedure 

Engagement: 15 minutes 
From: http://sbsciencematters.com/5th/physical/5.5PhysicalChanges.pdf.  Source re-
trieved from STACEY BARAN – Unit Plan for ESCI 302 – Winter 2015 

Gather the whole class for the following demonstrations: 
-Tear a piece of paper in half and crumble one half: Throughout the demonstration ask: 

“What do you see? What changed? Was anything new created?” “Is it the 
same substance?” “How do you know?” Record answers on a board in 
chart form (replicated to look like the handout chart Lesson 2 handout) so 
students can see the process of experimenting and classifying. 

-Melting Chocolate Squares: Ask students: what has happened to the chocolate? What 
is different about it? Can someone identify why it changed and the process (answer: 
change of state and changed because of heat transfer). Ask the same questions stated 
above and follow the same process of recording. 
-Sharpen a pencil and hold up pencil and shavings: Ask the same questions stated 
above and follow the same process of recording. 
How the charting should look: 
Object Change Made Classification: 

Reversible or Non-
reverible

Explanation for 
classification

Paper torn in half and 
crumpled

Non-reversible Cannot put back 
together without tape

Chocolate melted Reversible The liquid chocolate can 
be put into a mould and 
cooled down 

Pencil sharpened Non-reversible cannot put shavings 
back together

http://sbsciencematters.com/5th/physical/5.5PhysicalChanges.pdf
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Pair up students or put in small groups so they can conduct their own experiments to 
experience reversible and non-reversible changes. 

Exploration: 30 minutes  
From Grade 5 Cluster 2: Properties of and Changes in Substances formulated by the 
Manitoba government. Found at http://www.edu.gov.mb.ca/k12/cur/science/found/
5to8/5c2.pdf 

-Provide small groups of students with a collection of objects/materials (e.g., a rubber 
band, paper, scissors, modelling clay, an unsharpened pencil, a whole carrot, an ice 
cube, marbles, and a balloon). Ask students to change the objects/material in some way 
and to record the changes made. Have students classify the changes as either re-
versible or nonreversible and ask them to justify their classification.  Have students fill in 
their answers in the Lesson 2 handout. 
-Monitor groups for safety and ensure that they stay on task and understand the pur-
pose of the experiments. 
-Emphasize the importance of recycling our science items when possible and ensure 
during clean up that all groups recycle paper used in the experiment.  

Explanation 
-Have the whole class refocus once experiments are done or the allotted time has gone 
by. 
-Students create their own explanations during their explanation for classification exer-
cise in their experiments. 
-Ask students if there are any experiments where they didn't find an explanation for 
classification.  Go through these experiments with the whole class (or just with the 
group that needs help) to help them understand the process going on and to understand 
their reasoning for classifying a change as reversible or non-reversible. 

Elaboration: 15 minutes 
From: http://sbsciencematters.com/5th/physical/5.5PhysicalChanges.pdf.  Source re-
trieved from STACEY BARAN – Unit Plan for ESCI 302 – Winter 2015 
-To help students make connections to the next lesson, perform the following experi-
ment at the end of class: 
Another form of physical change occurs when heat is applied to a substance, which 
causes the substance to expand. 
- To demonstrate what happens when heat is applied to a substance, put Peeps or reg-
ular marshmallows in the microwave for 10 seconds (until they start to expand). 
- Ask for student observations and record on the board. 
- Have students offer explanations for their observations (As the marshmallows or 

Peeps heated, the water inside expanded.) Remind students that the particles in a 
solid are constantly vibrating in place. When the temperature rises the particles vi-
brate more quickly and move farther apart, thus expansion occurs. 

Alternate Elaboration:  

http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf
http://sbsciencematters.com/5th/physical/5.5PhysicalChanges.pdf
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-Show students a video of recycling paper and have them document the process. An 
exit slip could be created about the process of recycling or about products that paper is 
recycled into.  
  
Evaluation 
-The charts from group experiments can be used to assess student's understanding 
-If time allows, have students complete an exit slip explaining an example of one re-
versible and non-reversible procedure that they have seen in their kitchens at home.  

Extensions /Modifications: 
-Students who are struggling with the concept of reversible and non-reversible changes 
could be put into a group with students who understand the concept.  

Assessment: 
-During the group experiments at the beginning of class, the teacher can assess under-
standing by asking for thumbs up, sideways or down.  Additional explanation for some 
students may be needed.  
-Students can hand in the charts that they formulate during their exploration.  Answers 
will vary according to experiments explored. 
-The exit slip could be used to assess class understanding of the content covered.  
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Lesson 2 Handout

Chart adapted from Grade 5 Cluster 2: Properties of and Changes in Substances formulated by 
the Manitoba government. Found at http://www.edu.gov.mb.ca/k12/cur/science/found/
5to8/5c2.pdf

Object Change Made Classification: 
Reversible or Non-
Reversible

Explantation for 
Classification

http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf
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Unit Name: Properties and Changes of Materials 

Lesson Number and Title: Lesson 3: Physical and Chemical Changes 
Subject: Science 
Grade: 5 
Time: 80 minutes over 2 classes  
Parts of the Learning Cycle Involved: engaging, exploring, explaining, elaborating 
and evaluating 
Learning Objective and Lesson Purpose: 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. 
About / In / For the environment: 
- for= Procedures for respecting the lab equipment should be emphasized.  If any water 

is used for an experiment, it should be recycled for another experiment if possible.  
The lab should be equipped with sponges for wiping up water spills that happen.  

Outcomes & Indicators:  
MC5.2: d., e., f., h., n. 
Content Background: 
From Pearson Grade 5 Science Textbook Unit 2, Lesson 6: 
In addition to changes of  state, changes to matter can be classified as physical or 
chemical. A physical change occurs  when the substance remains the same  during the 
change and can be converted back into its original form after the change—a reversible 
change. Crushing a  sugar cube or melting ice into water are physical changes.  A 
chemical change occurs when substances interact to produce new substances.  Signs 
that a chemical change has occurred include a change in colour or odour,  the produc-
tion of a gas  or  a solid, and energy  being  absorbed or  released. The change is not 
reversible. Adding antacid tablets to water or adding baking soda to vinegar are chemi-
cal  changes.  

From Pearson Grade 5 Textbook Activity Section Unit 2: Lesson 6: 
-Station 1 takes two days to complete. Students  should  label their beakers to keep 
track of theirs. A chemical reaction will occur at this station, creating a green copper-
based substance called malachite. Because the  change is  a chemical reaction, it is a 
non-reversible.  
-A change of state takes place at Station 2 when  the ice melts. Because the change is  
a physical change, it is a reversible change.   
-To complete step 4 of Station 2, students must design their procedure in such a way 
that the melting ice is  contained so they can reverse the change. Students will need  
access to a freezer if you want them to  carry out their procedures.  
-Students may  think a chemical, non-reversible change  takes place at Station 3 be-
cause the sugar disappears  after dissolving in the water. Dissolving  is  a physical 
change, and therefore is reversible. The sugar can be  removed from the water by  al-
lowing the water to evaporate.   
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Processes Developed:  
classifying: physical and chemical changes 
recording: changes as physical or chemical and reversible or non-reversible    
experimenting: students experiment with various procedures and reactions to identify 
changes as physical or chemical 
Adaptive Dimension: any obvious adaptations that can be made to this lesson in antic-
ipation of ways in which students with different learning needs can be accommodated 
Cross Curricular Competencies (CCC’s):  
Think and learn contextually:  
-Recognize that a context is a complex whole made of parts 
-Analyze a particular context for the ways that parts influence each other and create 
the whole 
Construct knowledge related to various literacies: 
-Understand that literacies can involve words, images, numbers, sounds, movements, 
and other representations and that these can have different 
interpretations and meanings 
Interdisciplinary Connections:  
English Language Arts: recording and communication skills. 
Prerequisite Learnings: Students should have an understanding of reversible and 
non-reversible reactions. 
Materials / Equipment / Safety: 
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  marshmal-
low, lighter or match  
Advanced Preparation: 
-Set up engagement activity 
-Set up each station 
-write lesson outline on the board so students know what to expect:  1) Sit in seats 2) 
class demonstration 3) experiments 

Lesson Procedure 
Review previous lesson about reversible and non-reversible reactions/procedures: 
Create a small chart on the board similar to: 
Reversible                           Non-Reversible 
Folding paper     Cutting paper 
Blowing up a balloon and letting air out  Blowing up balloon and popping with a 
pin 

Engagement: 15 minutes 
-Popcorn activity idea from: http://www.spiritsd.ca/learningresources/FNM%20Re-

http://www.spiritsd.ca/learningresources/FNM%2520Resources/GR5%2520Physical%2520Science,%2520Properties%2520and%2520Changes%2520of%2520Matter.pdf
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sources/GR5%20Physical%20Science,%20Properties%20and%20Changes%20of
%20Matter.pdf  
-Activity station ideas and handout from Pearson Grade 5 Science Textbook Unit 2, 
Lesson 6 
-Have popcorn popping and baking soda and vinegar set out.  For the baking soda and 
vinegar, have a student put the baking soda in a rubber glove.  Add the vinegar and 
close the opening to the glove.  Watch the glove get bigger. 
-Keep record of appropriate student responses on the board and students can write 
these in a chart. 
-Go through each of these experiments with the whole class and have the students:  
• Describe each change that takes place 
• Can you change it back to the way it was?  
• Have its properties changed?  How would you describe the change? 
• What caused the change? 
• Do you think it's a physical change or it there a chemical reaction.   
• What might the difference be between a physical change and chemical change? 

(physical changes are sometimes reversible, chemical changes often are not re-
versible.  Chemical involves a reaction between substances. Physical involves an out-
side force influencing an object or substance) 
• Have the students help create definitions for physical and chemical change. 

• Explain the different stations and the process that has to happen for each: outline 
steps that students need to make so they understand your expectations. 

• Divide students into 4 groups and have one person from each group get enough 
handouts for everyone to fill out. 

Exploration: 30 minutes (1st day of lesson) 
From Pearson Grade 5 Science Textbook Unit 2, Lesson 6: 
This exploration can be done with each group doing one activity and then sharing with 
the class their results or by having students go through each station. 
Purpose: To have students investigate and observe changes of matter 
- Have students go to designated stations and then the teacher can check in with each 
group to make sure they understand their task. 
-If digital cameras are available, have students take before and after photographs  of 
their investigations  to  record their observations  about any changes. 
-To create a Changes Observation Sheet, provide students with sheets of paper and in-
struct them to fold  their sheet in half three times. When they unfold the paper, they  will 
have eight boxes. Have  students draw lines on the folds so the boxes are clearly out-
lined. They can record in each box the change they observe at each station. Ask them 
to describe how the properties of each substance changes during the procedure and 
identify whether each change is reversible or nonreversible. Encourage them to draw 
sketches of their investigations  
-Station 1 takes two days to complete. Students should label their beakers to keep track 
of theirs. A chemical reaction will occur at this station, creating a green copper-based 
substance called malachite. Because the change is a chemical reaction, it is a non-re-
versible.  
-A change of state takes place at Station 2 when the ice melts. Because the change is  

http://www.spiritsd.ca/learningresources/FNM%2520Resources/GR5%2520Physical%2520Science,%2520Properties%2520and%2520Changes%2520of%2520Matter.pdf
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a physical change, it is a reversible change.   
-To complete step 4 of Station 2, students must design their procedure in such a way 
that the melting ice is contained so they can reverse the change. Students will need  
access to a freezer if you want them to carry out their procedures.  
-Students may think a chemical, non-reversible change takes place at Station 3 be-
cause the sugar disappears after dissolving in the water. Dissolving is a physical 
change, and therefore is reversible. The sugar can be  removed from the water by  al-
lowing the water to evaporate.   
-Once groups begin to finish experiment, it may be necessary to demonstrate the pro-
cedure for clean up including cleaning and placing materials in their proper location.  
Some groups will need to leave part of their experiment out in order for the reaction to 
take place overnight.  
-At the end of the experiment, students need to put their worksheets in their science duo 
tang. 

Explanation: 30 minutes  (2nd day of lesson) 
-Students may need to finish experiments in this lesson or finish recording for certain 
experiments. 
-Have each group use their charting information and transcribe important parts of the 
experiment to a poster board or large sheet of paper.  They can add pictures from their 
experiments as well.  Information to include is: 
• How did your item change? 
• Can you change it back to the way it was?  Was it reversible or non-reversible? 
• Was it a physical or chemical change? 
• Have its properties changed?  How would you describe the change? 
• What caused the change? 
• Do you think it's a physical change or it there a chemical reaction.  Explain why. 
• Each group can then share their chart information with the rest of the class.  

Elaboration 
-While groups are presenting, the teacher may need to interject to add more information 
or correct certain information. 
- The experiments done in this class focus on a physical change being reversible and 
chemical change being non-reversible.  Have students brainstorm reactions where 
these laws are not true. (one answer could be cooking an egg or popping the popcorn at 
the start of class). 

Evaluation: 10 minutes  
retrieved from STACEY BARAN – Unit Plan for ESCI 302 – Winter 2015, Lesson 4 
Activity: Physical Properties can change, but it is still the same substance? 
-Get students to take out a sheet of loose-leaf for an exit slip.  
-Tell them to list one thing they knew for sure that was a physical change, one thing that 
they were unsure of and one thing that they are still wondering about.  
-Ask students to share the one thing they are sure is a physical change and explain 
their rationale.  
-Get students to hand-in their exit slip. 
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Extensions /Modifications: 
-Group work allows students to collaborate ideas so that different levels of learners can 
share ideas.  Students share ideas with each other and learn from each other. 
Assessment: 
The large charts that students make can be used for assessment of understanding 
along with individual sheets filled out by students.  Marking should have a focus on un-
derstanding of physical change or chemical change and whether it is reversible or non-
reversible. 
-Answers for worksheets is intertwined in the exploration section of this lesson. 
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Lesson 3
Station 1: Copper 

I predict the change will be: 

What Happened:

Was it a physical or chemical change?

Station 2: Ice Water

I predict the change will be: 

What Happened:

Was it a physical or chemical change?

Adapted from Pearson Grade 5 Science worksheets for Unit 2, Lesson 6
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Station 3: Sugar Water

I predict the change will be: 

What Happened:

Was the change physical or chemical?

Station 4: Roasted Marshmallows

I predict the change will be:

What Happened:

Was is it a physical or chemical change?
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Adapted from Pearson Grade 5 Science worksheets for Unit 2, Lesson 6
Unit Name: Properties and Changes of Materials  

Lesson Number and Title: Lesson 4: Understanding Mass in Different States 
Subject: Science 
Grade: 5 
Time: 60 minutes  
Parts of the Learning Cycle Involved: engaging, exploring, explaining, elaborating 
and evaluating. 
Learning Objective and Lesson:  Purpose: Students will be able to distinguish be-
tween 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.  Stu-
dents will be able to design a test and assess the outcomes of mass in different states.  
About / In / For the environment: 
for - Students should be taught to respect the equipment used in the lab and whenever 
possible, water from experiments should be recycled, and stored safely, for use in future 
experiments. 
Outcomes & Indicators:  
MC5.1: h,  
MC5.2: i, j, k, l 
Content Background: 
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 7: 
The law of conversation  of mass states that mass is neither created nor destroyed in  a 
chemical reaction. In other words, the  amount of mass of the substance produced  by  
the chemical reaction is the same as that of the materials used to create the substance.  
Sometimes it may  appear  that the mass does change, but this is due to measuring er-
rors.  For example, if gas released during a chemical reaction is not captured, the final 
mass will be less than the starting mass. If a substance is measured in one type of con-
tainer and then transferred to  a container with a different mass, the reaction will appear 
to have gained or  loss mass. By  enclosing a  reaction (provided the amount of  gas 
produced can be contained without exploding) and accounting for the mass of the con-
tainers, the resulting data will show the law of conservation of mass remains true.  
Processes Developed: hypothesizing, predicting, recording, planning, communicating, 
experimenting 
Adaptive Dimension:  
From Pearson, Grade 5 Science Textbook, Unit 2 Lesson 7: 
For EAL/ELL Have students sketch pictures of the different steps for one of the stations. 
They  can work in pairs to provide labels for the drawings.  
Cross Curricular Competencies (CCC’s): 
Think and learn creatively: 
-Experiment with ideas, hypotheses, educated guesses, and intuitive thoughts 
-Explore complex systems and issues using a variety of approaches such as 
models, simulations, movement, self-reflection, and inquiry 
-Create or re-design objects, designs, models, patterns, relationships, or ideas by 
adding, changing, removing, combining, and separating elements 
Think and learn critically: 
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-Apply, evaluate, and respond to differing strategies for solving problems and 
making decisions 
Interdisciplinary Connections: 
- Math: measuring weight/mass 
- English Language Arts: documentation 
Prerequisite Learnings: 
Students should know from lesson 1 and other previous learnings about the changes of 
state and heat transfer.  
Materials / Equipment / Safety: 
- 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) 
Advanced Preparation: 
- Some water, milk and olive oil could be frozen for experimenting with mass and 

change of state. 
- Ensure projector is working 
- Photocopy handout sheets 
- Have a poster of the Scientific Method posted in the room 
Lesson Procedure 

Engagement: 10 minutes 
• A movie to show before exploration, during a lull in the class, or as a concluding note: 

http://study.com/academy/lesson/newtons-laws-and-weight-mass-gravity.html. This is 
a movie that demonstrates the difference between mass and weight.  

- From From Grade 5 Cluster 2: Properties of and Changes in Substances formulated 
by the Manitoba government. Found at http://www.edu.gov.mb.ca/k12/cur/science/
found/5to8/5c2.pdf   
-Comparing Mass/Weight in Different States  
Have groups of students design and then conduct an experiment to answer the follow-
ing question: Does changing the state of a substance from a solid to a liquid or from a 
liquid to a gas affect its mass/weight?  
-As a class, begin by identifying the cause and effect components of the question 
(cause: changing the state of a substance; effect: possible change in mass/weight). The 
hypothesis that each group develops should be a prediction about this cause and effect 
relationship. Examples: 
• The mass/weight will not change when a change of state takes place.  
• The mass/weight will increase when a substance changes from a liquid to a solid.  
• The mass/weight will decrease when a substance changes from a liquid to a solid.  
-As a class or in small groups, have students identify variables to ensure a “fair 
test” (e.g., keeping the amount of a substance constant—not losing anything), and de-
velop a plan to carry out the experiment.  

http://study.com/academy/lesson/newtons-laws-and-weight-mass-gravity.html
http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf
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-Example:  
• Brainstorm a list of substances commonly found in solid and liquid states such as wa-
ter, milk, olive oil, margarine, and chocolate (e.g., miniature chocolate chips).  
• Place the substances in individual sealable plastic bags or a small metal bowl, use a 

balance to determine the mass of each substance, and repeat measurements to en-
sure accuracy.  

• Freeze or refrigerate the liquids and place the solids in a warm water bath or in sun-
light to melt them, and repeat measurements to ensure accuracy. Ensure that students 
record their observations in an appropriate format and share their findings as part of a 
class data chart. This will help identify patterns and any discrepancies in measure-
ment. They can record in the lesson 4 handout or their notebooks. 

• Different groups may test different substances, or everyone may work with the same 
substances. If different substances are used, have more than one group work with 
each so that students can compare the results (similar to having more than one trial). 
Groups do not need to work with the same amount of substance as the comparison is 
mass “before and after”; however, measurement will be easier with larger amounts 
than with smaller amounts. Ensure that students dry off the bags to remove excess 
water before reweighing them. 

• The type of mass/weight (oz or grams) might depend on the scales available for the 
experiment 

Exploration: 30 minutes 
1. Group students for their experiments.   
2. Have each group select a substance they would like to experiment with.  
3. Each group needs to come up with a proposal for how they will conduct their experi-
ment before they get their item: How will you make sure you aren't losing any liquid dur-
ing measuring? (keep it in a plastic bag or bowl with a lid) How will you change the sub-
stance from a solid to a liquid? They should consult their scientific inquiry sheet posted 
in the room for guidance 
4. Students collect the equipment they need and can begin to experiment  
5. Students should document their findings in the handout. 

Explanation: 20 minutes 
- Have each group share their results from the experiments and write down the results. 
- What is the most common trend? 
- If lots of student experiments lost mass, then it may be necessary to do a demonstra-

tion with the whole class so they can view the results from state change and mass 
staying the same. 

Elaboration 
-Students can fill out the last page of their handout which provides reflection for their 
experiment. 

Evaluation 
- The teacher can walk around while students are conducting their experiments to 

gauge the students levels of understand.   
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- When groups share their results, the teacher can gauge to see if additional instruction 
is needed. 

Extensions /Modifications: 
- Grouping students allows them to share their knowledge and information.  
- Having the movie allows for visual/auditory learners to engage with the concepts in a 
new way. 
- An additional challenge could be to pose a question to the students: what happens to 
mass when a substance changes from a liquid to a gas? Explain your answer. It could 
be an option for an exit slip. 

Assessment: 
Student chart forms and self-assessment can be used for documenting student learn-
ing. Answers will vary according to the experiments chosen.  
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Comparing Mass/Weight in Different 
States 

How will you make sure you don't lose liquids? 

How will you make sure you don't accidentally add weight that is not from 
your substance? 

How will you change the substance from a solid to a liquid?: 

What are the exact steps you will take? 
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Lesson 4: 

Comparing Mass/Weight in Different 
States 

Adapted from: http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf 

Substance

My Prediction 
(will it gain mass, lose 
mass or stay the same?)

Original Weight

Mass/Weight before 
Change

The Final State

Mass/Weight After 
Change

Difference in Mass
(hint: you will have to 
subtract)

http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf
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Self-Assessment of Experiment  
1. My prediction/hypothesis was  ______________________ 

_______________________________________________ 

2. I identified the following variables to hold constant: 

_______________________________________________ 

_______________________________________________ 

3.Place a checkmark for each that applies for your experiment:  

• I made a plan to carry out the experiment.  
• I followed my plan.  
• I repeated my measurements so that I know they are accurate.  
• I recorded my data accurately. I arrived at a conclusion based on the data 

collected.  
• I shared my findings with the class.  
4. Next time I would: ________________________________ 

_______________________________________________ 

_______________________________________________ 

Taken from: http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf 

http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf
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Unit Name: Properties and Changes of Materials  

Lesson Number and Title: Lesson 5: A Sticky Test 
Subject: Science  
Grade: 5 
Time: 80 minutes over 2 lessons 
Parts of the Learning Cycle Involved:  engaging, exploring, explaining, elaborating 
and evaluating 
Learning Objective and Lesson Purpose: Learning Objectives:  Students will conduct 
a fair test between different types of the same substance.  Students will appreciate the 
value of a fair test and identify the usefulness of results from a fair test. 
About / In / For the environment: 
- about: Students have the option to learn about sustainability and using the whole of an 
item to reduce waste 
Outcomes & Indicators: 
MC5.1: h 
MC5.2: l 
MC5.3: d 
Content Background:  
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 8: 
A fair test begins with a question that can be answered by  conducting an experiment. 
When designing the experiment, scientists must consider: 
•  the question  they  hope to  answer  
•  the types  of results they  expect to see  
•  whether something else might affect the results  
In all cases, the experiment must respond to the question being asked or  studied. To 
ensure a test is fair, all variables are held constant except for one. The one variable that 
is to be changed becomes the focus of the test. Another  condition of  a fair test is that 
the experiment must be able  to be replicated. It is important also that the experiment 
not show  bias. In order to  avoid any  bias, components are often labelled with alpha-
betical  letters instead of actual names. The results of a fair test must be much more 
conclusive than simply  making a guess or taking a chance.  
Processes Developed: predicting, recording, planning, communicating, designing, ex-
perimenting 
Adaptive Dimension: EAL/ELL students could draw the results from their test.  
Cross Curricular Competencies (CCC’s): 
Think and learn contextually: 
-Explore norms, concepts, situations, and experiences from several perspectives, theo-
retical frameworks, and worldviews.  
Think and learn creatively 
-Show curiosity and interest in the world, new experiences, materials, and puzzling or  
surprising events  
-Experiment with ideas, hypotheses, educated guesses, and intuitive thoughts  
Interdisciplinary Connections: 
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Math  
Language Arts 
Prerequisite Learnings: None Specific  
Materials / Equipment / Safety: 
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  
Advanced Preparation: 
-Have supplies accessible for groups 
-Make sure projector and sound are working 
Lesson Procedure 
Engagement: 15 minutes  
From Pearson Grade 5 Science Textbook, Unit 2, lesson 8 
-Ask  students to think about a time when they needed to use glue. Ask, How did you  
choose which glue to use? Where did you find information  about the different glues you 
could use?   
-Ask students to think of a  commercial where two or more brands of a particular prod-
uct are tested (e.g., dish  soap, toothpaste). Ask, Do you believe the commercials  are 
telling the truth? How do you know? How can you be sure the manufacturer did  a fair 
test on each product? How could you find out if their results are valid or correct?  
-ADAPTATION: Option to show video comparing paper towel brands: https://www.y-
outube.com/watch?v=ruIpTQAIbLE 
-Review with students how to conduct a fair test.  
-Tell students that collagen is the main protein that makes up the connective tissue in 
many  animals, including humans. Hooves, hair, and horns contain significant amounts 
of collagen. When boiled in water, this fibre produces very strong sticky glue that has 
been used by First Nations and Métis peoples for thousands of years.    
-Explain that hide glue is used by many who work with wood, such as makers of musical 
instruments and furniture and those who work in restoring furniture.  
-Hide glue was used by First Nations and Métis peoples to make drums and tools. 
Sinew or  strips of leather were bound around a stone head of a hammer. Notches hewn 
into the stone ensured that the strips were tightly secured around both the stone head 
and a long wooden shaft that became  the handle. These were then fixed together with 
hide glue.   
-The knowledge about hunting animals and the means to make the glue are considered  
examples of place-based knowledge, a collection of teachings about the land, culture, 
language, and ceremony  that is transmitted through oral tradition and has survival or 
spiritual value.  

Exploration: 30 minutes   
Optional video to demonstrate making glue: https://www.youtube.com/watch?
v=sC6e6Sz2fDg 

https://www.youtube.com/watch?v=sC6e6Sz2fDg
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From Pearson Grade 5 Science Textbook, Unit 2, lesson 8  
-Instructions for making glue are on the handout. This handout from Pearson can also 
be posted on the projector/smart board and all students can follow directions together. 
Activity Notes  
- Students should store the glue they make in an airtight container.  
- Designing a Fair Test and have students record their ideas for the procedure they de-

velop in Part 2.   
- To ensure a fair test in Part 2, all glues must be tested in the same manner. The only 

difference in each test should be the actual composition of the glue. For example, if 
students decide to test how many grams each type of glue can hold, they must use in 
each test the same amount of glue, the same materials, and, ideally, the same place-
ment of glue. To change one of these variables would make the test unfair.   

- To provide some variety in the results presented to the class, ensure that each group 
tests a different material  (e.g., wood, plastic, glass, paper, cardboard, metal, cork, 
and cloth).  

Part 2: Second day: 40 minutes 
-   Give students enough handouts for the number of tests they are experimenting with. 
- Students test the different glues on the various products (each group testing one 

product) 
- Tour around to each group to ensure they conducting the experiment in a fair style 
- Students should record the procedure and results from their fair tests 
- Students will share their results with the class 

Explanation 
-Students can share their varying results from their experiments which can outline how 
the glue maybe worked better for different materials. 

Elaboration 
-The class could discuss the components of glue that come from animals.  This could 
lead to a discussion about how Indigenous and Aboriginal groups in Canada used the 
whole part of the animal.    

Evaluation 
-The emphasis of conducting a fair test should be outlined.  If there is extra time, the 
students could brainstorm different fair tests they've seen in commercials.  We could 
look up the commercials as a class to watch and discuss if we thought the test was fair.  
Extensions /Modifications:  
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 8 
-For Reteaching Work with students to create a list of what they saw happening during 
the fair test, then talk about why the procedure had to work that way. For example, dis-
cuss why they would have to follow exactly the same procedure with the three different 
glues.  
Assessment: 
- Student results will vary for their fair test experiment but their understanding of con-

ducting the test could be assessed through their procedure and results page.  
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Lesson 5: A Sticky Test: Which Glue Works Best 

Which item are you testing: 

How will you test the two types of glue?...make sure it is a FAIR TEST 

What are the results for the different glues? 

Activity and handout adapted from Pearson Grade 5 Science Textbook, Unit 2, Lesson 8


