
Gr.5 Matter - Student 

Mystery Matter Mission 
 
Project Overview:  You take on the role of scientists 
working for a fictional space agency that has discovered a 
new substance on an alien planet. Their mission is to 
investigate and classify this mystery matter by conducting 
experiments to determine whether it behaves like a solid, 
liquid, or gas, using the particle model of matter as a guide. 
 
 
Launch The Mission 

Particle Model of Matter 

1.  2. 3. 4. 
 
 
 
 
 
 

 

Three Main States Of Matter 

 Solids Liquids Gases 

Description  
 
 
 
 
 

  

Particle 
Drawing 

 
 
 
 
 
 
 

  

Temperatur
e of water 

 
 
 
 
 

  



 
Investigations 

 

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. 

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. 

 

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. 

 
 
 
 
 
 

 
 

 
 

 



 
 

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? 

 
 

 
 

 



What is Density? 
 

Watch this Video Link 
 
Answer the questions as you watch.  You should watch and pause the video a few times. 

 
 
1. Explain how density differs from size. Use the golf ball and tennis ball example 

from the video to support your explanation. 

 
 
2. If an object has a density less than 1 g/cm³, predict whether it would sink or float 

in water. Describe your reasoning. 

 
 
3. How would changing the amount of air inside an object potentially affect its 

density? Provide a specific example. 

 
 
4. Design a simple experiment to determine an object's density. What tools and 

steps would you use? 

 

https://youtu.be/ycCDX3WIqpc


5. Compare and contrast the density measurement of a solid golf ball versus a 
hollow tennis ball. How might their internal structure contribute to different 
density values? 

 
 

 



 

Density Differences in Solids Liquids and Gases 
 

 
 
 

 
Explain what heat does to the density 
of a substance:  

 
 



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?  

 
 

 



Mystery Matter Classification 

Final Claim: What do you think this substance is? Why 

 
 
 
 
 
 
 
 

 

Test Instructions Results 

1. Shape Test  
(solid vs liquid) 

Gently pour oobleck from a 
spoon. Does it flow like a 
liquid? 

 

Roll it into a ball in your 
hands, then stop moving it. 
What happens? 

 

2. Compression 
Test 
 (Particle 
Arrangement) 

Press down quickly on 
oobleck with your finger. 
Does it resist, like a solid? 

 

Press slowly. Does it behave 
differently? 
 

 

3. Pouring Test 
(Viscosity of Liquids) 

Try to pour it into another 
cup. Does it move smoothly 
like a liquid or stay clumped 
like a solid? 

 

4. Impact Test 
(Non-Newtonian 
Behavior) 

Drop a small object (marble, 
coin) onto the surface. Does 
it sink or bounce? 

 

Compare this to how a liquid 
(water) behaves. 
 

 

5. Gas Test  
(Does it Expand?) 

Put oobleck in a ziplock bag 
and try to squeeze out the 
air. 

 

Does it change shape to fill 
the bag like a gas would? 
 

 



SHOW ME WHAT YOU KNOW: 
 
Prepare a mission report (poster, slideshow, or video) explaining the mystery substance in 
terms of: 

○​ Your opinion on the state of matter of the mystery substance 
○​ How the particle model helps classify the mystery matter 
○​ Your opinion on the density of the mystery substance 
○​ Compare the mystery substance to real-world materials like 

toothpaste, slime, or quicksand 

Planning 

How do you want to display 
your mission report? 
 
 

 

What is your opinion on the 
state of matter of the mystery 
substance? 
 

 

How does the particle model 
help classify the mystery 
matter? 
 

 

What is your opinion on the 
density of the mystery 
substance? 
 

 

Compare the mystery 
substance to real-world 
materials like toothpaste, 
slime, or quicksand. 

 

 

 



Reflection 
Student Name: 

 

Mission Report Description: 
 

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 
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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