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planning
Here’s a suggested schedule for this kit! The activities should be completed in order, but you 
can choose when the lessons take place over time.

Activity Information Section (s)
Time 

Required
Day/

Lesson

Activity 1: Chemistry – It’s in the Bag!
What happens when you mix calcium chloride 
and sodium bicarbonate in a bag?

Time required: 45 min

· So Many Changes,
So Little Space 45 minutes Day 1

Activity 2: Matter Matters
Learn what happens to matter during physical 
and chemical properties and changes.

Time required: 2 h

· Physical and Chemical 75 minutes Day 2

· Show What You Know 45 minutes Day 3

Activity 3: Here’s Your Change
Do several experiments and analyze the changes 
in mass (or lack of change).

Time required: 3 h

· Same Mass: It’s the Law 60 minutes Day 4

· Mass, Matter, and Change 60 minutes Day 5

· We’re Just Warming Up 60 minutes Day 6

Activity 4: Model of Matter
Use paper dots to represent particles to take your 
learning to the next level – the microscopic one, 
that is!

Time required: 1 h 45 min

· Particle Model Basics 60 minutes Day 7

· Apply the Model 45 minutes Day 8

Activity 5: Chemistry Case Study
Find out how to predict the amount of carbon 
dioxide gas released by burning fossil fuels.

Time required: 1 h 45 min

· Where Did the Mass Go? 45 minutes Day 9

· Accounting for All Atoms
· Tons and Tons of Carbon  60 minutes Day 10

Activity 6: More Matter
Learn even more about matter’s properties and 
changes.

Time required: 2+ h

· Ice Breaker 60 minutes Day 11

· Breath and Blue 30 minutes Day 12

· Carbon Footprint 60 minutes Day 13

· Balancing Act 120 minutes Day 14

Total time: 11+ hours
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preparation and supervision

Chemistry – It’s in the Bag!
Sometimes, big changes can happen in small spaces. Your student will 
find out what happens when you mix calcium chloride and sodium 
bicarbonate in a bag! 

1

So Many Changes, 
So Little Space

1

warning: DO NOT EAT OR DRINK anything in this kit.

 Your student will make two solutions: calcium chloride in a vial of water and the
sodium bicarbonate in a bag with water.
 Then, they will place the vial in the bag, weigh it using the spring scale, and tip the
vial over inside the bag to start the reaction (and weigh it again).
 The student will make several observations throughout the experiment. Remind
them to write these down in the observation table.
 The reaction is unlikely to produce enough gas to burst the bag, but it’s still a good
idea to hold the bag in the sink. Bromothymol blue will stain skin and fabrics.
 After opening the bag to let the gas out (after the reaction), they should notice a
slight decrease in mass. Careful measurement before and after can help to make this
a more noticeable change.
 You can calibrate the spring scale by sliding the metal tab to zero when nothing is
hanging from the scale. However, do not do this in the middle of an experiment, since
it will affect your results. If you forget to calibrate it, don’t worry! The experiment’s
focus is on the change in mass, not the absolute measurement.
 One of the extension activities describes a way to use the leftover bromothymol
blue (see “Breath and Blue”).

warning: 
Calcium chloride is a minor skin and eye irritant. If you touch
it, wash your hands. Wear eye protection.

 Question 1: What happened to the temperature of water when you: 
a. dissolved calcium chloride? b. dissolved sodium bicarbonate? c. mixed the
two liquids together in the bag?

Answer: The student is not using a thermometer, but they should have felt the 
outside of the bag or vial in each instance.

They should have noticed that: 
• Dissolving calcium chloride in the water in the vial makes the vial quite warm.
• Dissolving the sodium bicarbonate in the water in the bag makes it cooler.
• There was no change or a slight warmth when mixing the two solutions in the bag.

THINK ABOUT IT!SAMPLE
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Multiple ages and abilities: 

This performance assessment is a great opportunity for you to allow your student 
some choice. If they like the idea of making a foldable, that’s great – encourage 
them to personalize it with their drawings and labeling. They might prefer to show 
their understanding with a different method, like a mini-poster or a set of digital 
slides. This is fine, too! Advanced students might even like to try a multi-media 
format or interactive diorama, with people experiencing it being able to perform 
physical and chemical changes or observe physical and chemical properties of 
hands-on materials. 

If you have multiple students, you can have them produce the same type of 
organizer or different types. Help them focus their product using the requirements 
listed in the foldable instructions so they can organize their thoughts about physical 
and chemical properties and changes.

show what you know

• Your student will make a foldable to organize your ideas about physical and
chemical properties and changes.
• If they make an error in the organization of the foldable, it’s not a big deal. Just
make sure they have all the same content.

Here’s Your Change
Your student has now analyzed several parts of the experiment in 
Activity 1, but they haven’t considered one important part: the weight. 
They recorded the weight using the spring scale several times during 
the experiment, and they probably noticed some changes.

3

Same Mass: It’s the Law
You’ve Got a System
• In this section, your student will begin to refer to the weight more accurately as
mass.
• The types of systems are introduced so the student will have a strong foundation
when describing changes in mass, especially when those changes involve a hands-on
component (as they do later in this activity).
• The following vocabulary words are defined: system, surroundings, open system,
closed system, and isolated system.

Conservation of Mass
• In this sub-section, the student will build upon their understanding of systems to
consider how mass, matter, and atoms are not created or destroyed during either
physical or chemical changes.
• The vocabulary word law of conservation of mass is defined.
• Helpful tips are provided to the student for understanding changes at a particle
level.

5
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7
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