
Gr 4&5 Matter Student  

Eco-Guardians:  
Managing Waste and Dangerous Materials 
 
Objective: You will explore how waste, particularly hazardous materials, is managed, and 
understand the environmental impacts. You will also investigate how the particle model of 
matter explains the physical properties of solids, liquids, and gases involved in waste 
management.  Finally, you are going to apply what you have learned to design a waste 
management plan and redesign your hometown’s Landfill. 
 
 

Think about what you know about your hometown’s Landfill or any landfill. Most 
people don't think of a dump as being 'designed'. What might be important when 
designing a landfill.  Draw and describe in the space below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



1.​ Introduction and Research 
Give 5 examples of each  

Recycling Waste Hazardous Waste Landfill Waste 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
 

Hazardous Symbol What does it mean? Examples 

 

  

 

  

 

  

 

  

 



 
 

Particle Model of Matter 

1.  2. 3. 4. 
 
 
 

 

Three Main States Of Matter 

 Solids Liquids Gases 

Description  
 
 
 
 

  

Particle 
Drawing 

 
 
 
 
 

  

Temperature 
of water 

 
 

  

 
 

Think about  what you have learned so far.  How can you improve your waste 
management system plan to redesign your hometown’s Landfill? Give at least three 

ideas. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
2.​ Hands On Investigation and Research 

 

How long is it in our landfill? 

Instructions:  Give each item a ranking for how fast it decomposes in a landfill.  If it decays the fastest, give it a 1.  If it takes the 
longest to decay, give it an 11.   

Item Individual 
Ranking 

(1-11) 

Group 
Ranking 

Actual 
Ranking 

Group Guess 
to Decompose 

Actual Time 
to Decompose 

Aluminum Can       

Wool Sock       

Plastic Bag       

Styrofoam Cups      

Orange or Banana 
Peel  

     

Glass Bottle       

Waxed Milk Carton       

Newspaper       

Paper Towel       

Plastic Beverage 
Bottles 

     

Apple Core      

 



 
Exploring The Particle Model of Matter 
 

Question: What water will mix the fastest? 

 
Hypothesis: 

 
 

 
Materials List 

-​ For each group (2-4 students): 
-​ 2 beakers (300ml) 
-​ Hot water (approximately 60°C) 
-​ Cold water (approximately 5°C) 
-​ Thermometers 
-​ Food coloring  
-​ Stopwatch or timer 
-​ White paper for data collection 

Note: Liquids are measured in milliliters or litres. 

 
Procedure 

1.​ Fill one beaker with 150ml of hot water and the other beaker with 150ml with 
cold water. 

2.​ Using a thermometer, record the temperature of both water samples.  Record 
your observations in your portfolio. 

3.​ Add a few drops of red food coloring to the hot water and to the cold water. 
4.​ Observe the movement of the food coloring in both beakers. Record your 

observations in your portfolio. 

 

Time 
(minutes) 

Temp of Hot 
Water (°C) 

Temp of Cold 
Water (°C) 

Observations 

0    

1    

2    

3    

4    

5    

 

 



Which data is QUALITATIVE and which data is QUANTITATIVE? 

Qualitative: 
 
​
Quantitative: 
 

After the discussion, how did this experiment help you understand the particle 
model of matter and how temperature can affect the state and behavior of materials. 

 
 
 
 
 
 

 



 

Methods of Waste Management 

Reduce  
 

Reuse  
 

Recycling  
 

Repurposing  
 

Repairing  
 

Composting  
 

 
 

Apply what you have learned so far and improve your waste management system plan 
and redesign your hometown Landfill.  Be sure to look back and your previous ideas. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Exploring Physical Properties of Matter 

Part 1 Observing States of Matter 

Object 
Description: 

 State:  
 

Part 2 Measuring Mass - measured in grams (g) 

Object 
Description: 

 Mass (g):  
 

Part 3 Measuring Volume - measured in milliliters (mL) 

Initial Volume 
(ml) 

 Initial Volume 
(ml) 

 
 

Volume of Object (ml) 
(Final Volume - Initial Volume) 

 
 
 

Part 4 Calculating Density - measured in grams/milliliters (g/ml) 

Density = mass      
                 volume 

 
 
 

Part 5 Exploring Compressibility 

Air Initial 
Volume (ml) 

 
 

Air Final 
Volume (ml) 

 
 

Liquid Initial 
Volume (ml) 

 Liquid Final 
Volume (ml) 

 
 

 
What physical properties did you observe? 

 
 

 
How does the state of matter affect its properties? 

 
 

 
What did you learn about the compressibility of gases compared to solids? 

 
 

 
 



 
 

Solid Waste 

Definition  
 
 

Examples  
 
 

Specific 
Management 
Technique 

 
 
 

 

Liquid Waste 

Definition  
 
 

Examples  
 
 

Specific 
Management 
Technique 

 
 
 

 

Gaseous Waste 

Definition  
 
 

Examples  
 
 

Specific 
Management 
Technique 

 
 
 

 
 



 
 

Student Exploration: Density 
 

Directions: Follow the instructions to go through the simulation. Respond to the 
questions and prompts in the orange boxes. 
 

Vocabulary: density, mass, matter, volume 
 

Prior Knowledge Questions (Do these BEFORE using the Gizmo.) 
 

1.​ List three objects that you think would sink in water, and three objects you think would 
float. 
 

Sink:  

Float:  

 

2.​ Why do you think some things float and some things sink? 
 

 

 

Gizmo Warm-up 
 

1.​ In the Gizmo, drag the apple onto the Scale. The scale measures 
mass. Mass is the amount of matter, or “stuff,” in an object. 
 

What is the apple’s mass? (Note: “g” stands for 
grams.) 

 

 

2.​ An object’s volume is the amount of space it takes up. The volume of an object can be 
measured by using a graduated cylinder. Observe the graduated cylinder and the blue 
text showing the volume of water inside the cylinder. 

A.​ What is the starting volume of water in the graduated 
cylinder? 

 

B.​ Place the apple into the cylinder. What is the volume in 
the cylinder now? 

 

 

The water rises in the cylinder because it is displaced, or pushed upward, by the apple. 
The amount of displaced water is equal to the volume of the apple. 

C.​ What is the volume of the apple? (Use the Object volume 
to check.) 

 

 
Note: Milliliters (mL) are used for liquid volumes, while cubic centimeters (cm3) are used for 
solids. One mL is the same volume as one cm3. The apple’s volume is measured in cm3. 
 
 
 
 
 
 

Activity A: 

Sink or float? 

Get the Gizmo ready: 

●​ Replace all objects on the shelf. 
●​ Be sure the liquid in the beaker is Water. 

 

 

Question: How do mass and volume affect sinking and floating? 

https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=629


 

1.​ Predict: Which objects do you think will float in water? Which do you think will sink? 
Record your predictions below in the first column of the table. 

 

Object Prediction 
(sink or float?) 

Mass ​
(g) 

Volume ​
(cm3) 

Result 
(sink or float?) 

Ping pong ball     

Golf ball     

Apple     

Chess piece     

Penny     

Rock     
 

2.​ Experiment: Use the Gizmo to find the mass and volume of each object and whether it 
floats or sinks. Record your results in the table. 

 

3.​ Analyze results: Look at the data in your table. 
 

A.​ Can you use mass alone to predict whether an object will sink or float? Explain. 
 

 

 

B.​ Can you use volume alone to predict whether an object will sink or float? Explain. 
 

 

 

4.​ Draw conclusion: Can you use mass and volume to predict whether an object will sink or 
float in water? Explain your thinking. 
 

 

 

5.​ Apply: Measure the mass and volume of the toy soldier.  
 

Mass:  Volume:  

 

Will it float or 
sink? 

 Use the Gizmo to test your prediction.  

 
 
 
 
 
 
 

Activity B: 

Calculating 
density 

Get the Gizmo ready: 

●​ Replace the objects on the shelves. 
●​ Be sure the liquid in the beaker is Water. 

 

 
Question: How does density tell you whether an object will sink or float? 
 
1.​ Calculate: Density is the amount of mass contained in a given volume. To find the 

density of an object, divide its mass by its volume. Density is recorded in units of grams 
per cubic centimeter (g/cm3).  
 



What is the density of an object with a mass of 100 g and a volume of 50 cm3? 
 

 

 
2.​ Record data: In the Gizmo, find mass and volume of the objects listed below. Then 

calculate each object’s density and record it. Finally, test whether each one sinks or floats 
in water. 
 

Object Density ​
(g/cm3) Sink or Float? 

Chess piece   

Rock   

Toy soldier   

Apple   
 

 
3.​ Draw conclusion: The density of water is 1.0 g/mL, or 1.0 g/cm3. Look at the data in your 

table. How can you use the density of an object to predict whether it will sink or float? 
 

 

 
4.​ Apply: In the Gizmo, either Crown 1 or 

Crown 2 is solid gold (but not both). Find 
the density of the gold nugget and of each 
crown. (Hint: You will probably need a 
calculator to do this.) 
 
 

A.​ Density of the gold nugget:  

B.​ Density of Crown 1:  

C.​ Density of Crown 2:  

D.​ Which crown is pure gold?  

 



 
 
3.​ Design a Waste Management System 
 

Go to Google and see what you can find about Waste Management System Designs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Work with your group and design your final plan for your waste management system and 
redesign your hometown Landfill.   
Be sure to include: 

-​ How to safely handle hazardous materials 
-​ Consider the particle model in their design 
-​ Include methods for reducing environmental impact 
-​ Explain how the physical properties of solids, liquids and gases are managed. 
-​ Explain how different density wastes are managed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

From this plan, your group is now going to make a poster to properly illustrate your designs.  
Be sure to be as descriptive as possible.   

 



4.​ Presentation and Reflection 
 
Make a presentation to the teacher and class with your final design.   
Be sure to include: 

-​ How to safely handle hazardous materials 
-​ Consider the particle model in their design 
-​ Include methods for reducing environmental impact 
-​ Explain how the physical properties of solids, liquids and gases are managed. 
-​ Explain how different density wastes are managed 

 
 

 



Reflection 
Student Name: 

 

Landfill Name: 
 

List the major steps of the 
project: 

 
 
 
 
 
 
 
 
 
 

What is the most important thing 
you learned in this project: 

 
 
 
 
 
 
 
 
 
 

What do you wish you had spent 
more time on or done differently: 

 
 
 
 
 
 
 
 
 
 

What have you learned about 
waste management, dangerous 
materials, and taking care of the 
environment? 

 

 
 
 
 
 
 
 
 
 
 
 

What have you learned about 
particles, solids, liquids and 
gases, and physical properties of 
matter? 

 

 

 
 
 
 
 
 
 
 
 
 



What part of the project did you 
do your best work on: 

 
 
 
 
 
 
 
 
 

What was the most enjoyable 
part of this project: 

 
 
 
 
 
 
 
 
 

What was the least enjoyable 
part of this project: 

 
 
 
 
 
 
 

 

How could your teacher(s) 
change this project to make it 
better next time: 

 
 

 
 

Anything else you would like to 
tell me? 
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