
MaTt�r MaYh�m!
MiX, SqUiSh, & DiScOv�r
tHe Sc�eNc� oF StUfF 



WhAt W�Ll YoU L�ArN? 
�  Use your senses to observe and measure a material’s properties 
�  Find out what happens when you mix things together
�  Find out the difference between a physical change and a 

chemical change

YoUr AcT�V�T�Es At A GlAnC� 
YoU wIlL eXpLoRe … 

#1: SqU�Sh It! — StR�Ss B�Ll Does mixing change what something is 
made of? 

#2: StR�TcH It! — SlImE Did a brand-new substance appear? 

H�StOrY — tImElInE Of pOlYmErS
How do tiny pieces link up to make 
our world?

#3: BoUnC� It! — BoUnCy B�Ll 
Can the same ingredients make 
something totally different? 

ScI�NcE SpOtL�GhT — WhAt'S GoInG On? The science behind your experiments! 

ChAlL�NgE — CrAcK ThE C�S�! 
Can you use science to figure out 
different mystery powders?



S�F�Ty F�RsT! 
ReAd ThIs BeFoRe YoU OpEn ThE KiT 

S�F�Ty F�RsT! 
This kit is full of fun — and a little mess! Follow these rules to stay safe: 

Do NoT eAt oR tAsTe aNyThInG iN tHiS kIt. The powders and liquids are safe to 
touch, but they are NOT food. 
WaSh yOuR hAnDs with soap and water after every activity. Make sure you 
do it before you eat or touch your face.
KeEp mAtErIaLs aWaY fRoM yOuR eYeS.   If anything gets in your eyes, rinse with 
clean water right away and tell an adult. 
AlWaYs wOrK wItH aN aDuLt nEaRbY.   Some steps need a helper! 
UsE tHe tAbLe cOvEr!   Spread the plastic table cover over your table 
before you start. Your table will thank you.

  means to look at something closely and 
carefully, using your senses. Scientists observe with all 
their senses — they watch, listen, smell, and feel.

Try it:  Pick up your cup of cornstarch and observe it. 
What do you notice?

WoRd 
W�TcH 

ObSeRvE— means to look at something closely and carefully, using 
your senses. Scientists observe with all their senses — they 
watch, listen, smell , and feel . TrY iT:  Pick up your cup of 
cornstarch and observe it. What do you notice?



M�Et YoUr K�T 
Hey there! Welcome to Matter Mayhem. This is your own science 
lab! You will mix, squish, and bounce your way through real 
experiments. You will explore the stuff all around you. Get ready 
to make a big MESS — and some big discoveries too!

M�Et BoLt, YoUr 
L�B P�RtN�R! 

Hi there! I’m Bolt the Bear, 
your science partner! I 
love experiments, 
surprises, and getting my 
paws messy. I will pop up 
in this book to cheer you 

on and 
share tips. 
Ready to 
mix things 
up? Let’s 
go!

WhAt'S In YoUr K�T? 
� 5 balloons (round, 9-inch) 
� Small funnel  
� Cornstarch 
� Clear school glue 
� Linker solution  
� Two measuring cups with lids 
� 6 labeled vials: Baking soda, 

Cornstarch, Salt, Powder A, 
Powder B, Powder C 

� 1 small bottle of white vinegar
� Spoons or sticks plus a Small 

cup or bowl for mixing
� 12 small cups
� Plastic table cover 
� 3 zipper bags  
� Empty water bottle 
� Ruler & small measuring scoops
� This workbook + a pencil 

You will also need a few things from home 
— paper towels, a marker, and water.  

Optional: kitchen scale.



AcT�V�Ty 1
SqU�Sh It! — ThE CoRnStArCh StR�Ss B�Ll 

WhAt Is ThIs AcTiViTy AbOuT? First, let’s train our scientist eyes and hands. You will 
mix cornstarch and water to make a gooey paste. You will observe its 
surprising properties. Then you will trap it in a balloon to make a stress ball you 
can keep! Your job is to figure out one thing. After mixing, do you still have 
cornstarch? Or did you make something new? 

My L�ArN�Ng 
GoAl 

I will use my senses to observe the properties of a 
material before and after I mix it. 

WhAt YoU N�Ed 
�  1 balloon (plus 1 spare)
�  Small funnel 
�  Cornstarch 
�  Water 

�  A cup and stick for mixing
�  Empty water bottle
� The plastic table cover
� A pencil and this workbook 

BoLt 
S�Ys 

BuIlD It! 
Bu�lD It: PaRt 1 — ObSeRv� tHe CoRnSt�rCh 

StEp 1. Pour a little dry cornstarch into your cup. 
Look at it. Touch it. Try to pour it. Then fill in the 
“Before” column of your data table on the next 
page.

Cornstarch is safe to touch, but don’t eat it! Spread your 
table cover on the table before you start. This can get a 
little messy. That’s part of the fun

StEp 0. Put down your plastic table cover. It 
keeps your table 



BuIlD It! (cOnTiNu�d) 

Bu�lD It: PaRt 2 — MiX tHe OoBl�cK 
StEp 2. Add 6 tablespoons of cornstarch to your cup.  

StEp 3. Slowly add 3 tablespoons of water. 

StEp 4. Mix with a spoon or your fingers. Stop when it is smooth and thick, like 
toothpaste. ✨ This gooey mixture has a name — Oobleck! ✨ Is it crumbly? Add a 
few more drops of water and keep stirring.

StEp 5. STOP and explore! Before you fill the balloon, spend time with your 
mixture. Stir it slowly. What happens? Now stir it fast. What happens? Poke it 
gently. Then poke it hard. This mixture has a surprise!

StEp 6. Write down what you notice in the “After Mixing” column of your data 
table.

AcT�V�Ty 1
SqU�Sh It! — ThE CoRnStArCh StR�Ss B�Ll 



BuIlD It! (cOnTiNu�d) 
Bu�lD It: PaRt 3 — FiLl tHe BaLlOoN 
StEp 7. Place the funnel in the top of the empty water bottle. Carefully pour the 
mixture through the funnel into the bottle. This may take a minute. 
StEp 8. Stretch the neck of a balloon over the mouth of the water bottle. 

StEp 9. Turn the bottle upside down and gently squeeze the mix into the balloon. 

StEp 10. Carefully remove the balloon from the bottle and tie it off. 
StEp 11. Cut the neck off a second balloon and stretch it over the first balloon. 
This gives your stress ball extra strength! 

StEp 12. Squeeze and knead your stress ball for 30 seconds. 

AcT�V�Ty 1
SqU�Sh It! — ThE CoRnStArCh StR�Ss B�Ll 

WoRd 
W�TcH 

PrOpErTy — A property is something you can observe that 
describes a material . Color, texture, and smell are properties. 
TrY iT: Look at the cornstarch. Name three of its properties. 

InV�StIgAtE! 
Run your experiment! 

StEp 1. Squeeze your stress ball slowly. What happens? Now squeeze it quickly.     
         What happens? 
StEp 2. Drop your stress ball from waist height onto a hard floor. What happens? 

StEp 3. Fill in the “Stress Ball” column of your data table.

BoLt 
S�Ys 

You just made your first creation. Here's the big 
question: you mixed two things and it looks different ... 
but is it really different? We will look at this more next.



My D�T� 

PrOp�rTy CoRnSt�rCh 
B�FoR� (dRy) 

AfTeR 
M�X�Ng (iN 

cUp) 

StReSs 
BaLl (iN 
b�lLoOn) 

Color 

Texture (feel) 

Does it flow / pour? 

What happens when touched 
slowly? 

What happens when touched 
quickly? 

AcT�V�Ty 1
SqU�Sh It! — ThE CoRnStArCh StR�Ss B�Ll 

R�FlEcT 
1.  What happened when you stirred or squeezed the mixture slowly? What 

happened when you did it fast? Were you surprised? 

2.  Do you think that the mixture inside the balloon is still cornstarch and 
water, or did it become something completely new? Why? 

3.  pa Challenge: Your stress ball feels different depending on how you 
squeeze it — soft when you go slow, firm when you go fast. Is there 
anything else that acts differently depending on how you touch it? 



WhAt Is ThIs AcTiViTy AbOuT? You are about to mix two plain liquids together. 
Something amazing is going to happen! First, you will observe each liquid. After, 
you will observe what you made. Here is the question. Is your slime just a mix of 
what you started with? Or is it something brand new?

My L�ArN�Ng 
GoAl 

I will investigate whether mixing two substances makes a 
new substance with different properties.

WhAt YoU N�Ed 

 SaFeTy FiRsT  — The linker solution is safe to touch, but do NOT drink it. 
If it gets in your eyes, rinse with clean water right away and tell an adult. 
Remember: nothing in this kit is food! 

InV�StIgAtE! 
Run your experiment! 

InVeSt�g�t�: PaRt 1 — ObSeRv� YoUr InGr�d�eNtS 
StEp 1. Pour 2 ounces of clear glue into your graduated cup. Look at it 
carefully. Write its properties in the “Glue” column of your data table.

AcT�V�Ty 2
StReTcH It! — ThE Sl�m� TeSt 

�  Clear school glue 
�  Linker solution
�  Graduated measuring cups with lid
�  Water 
�   Spoon or craft stick

�  1 zipper bag (for storing your 
slime)

�  Kitchen scale (optional — for the 
Bonus Extension)

�  A pencil and this workbook 

StEp 2. (NoT ShOwN) Add 1 ounce of water to the glue. Put on the lid . 
Shake well until it is fully mixed.



InV�StIgAtE! (cOnTiNu�d) 
Run your experiment! 

InVeSt�g�t�: PaRt 2 — MiX aNd ObSeRv� 
StEp 3. Pour 1.5 ounces of linker solution into the cup. 

StEp 4. Put on the lid . Shake hard for 1 minute. Stop a couple of times to 
look. You will see the mixture start to change! It gets thicker. It pulls away 
from the sides. It starts to clump together.

StEp 5. Let the slime mixture rest for 1 to 5 minutes. 

StEp 6. After letting the slime mixture rest, take it out and knead it with your 
hands for 1 minute. 

BoLt 
S�Ys 

If you want to try the Bonus Extension at the end of this 
activity, pause now and put your glue-and-water cup on a 
kitchen scale. Write down the weight for later. 

StEp 7. Now observe your finished slime. Stretch it. Squeeze it. Try to pour it. 
Does it hold its shape? Write everything in the “Slime” column of My Data.

AcT�V�Ty 2
StReTcH It! — ThE Sl�m� TeSt 

Step 4 Step 5 Step 6

Step 1a Step 1b Step 3

GlUe LiNkEr



My D�T� 
PrOp�rTy GlUe 

(BeFoRe) 
LiNk�r 
(BeFoRe) 

Sl�m� 
(AfTeR) 

Color 

Texture 

Does it flow / pour? 

Does it stretch? 

Does it hold its shape? 

Could you split your slime back into glue and linker? I am 
afraid not, as something important just happened. A 
chemical change created a new substance!

BoLt 
S�Ys 

WoRd 
W�TcH 

PhYsIcAl ChAnGe — A physical change happens when a material 
changes shape, size, or form. You can usually reverse a physical 
change and get back what you started with. 
TrY iT: Mixing water and cornstarch in Activity 1 led to a physical 
change. If you let it dry out, you would get the cornstarch back. 

WoRd 
W�TcH 

ChEmIcAl ChAnGe — A chemical change happens when two or 
more substances are mixed and create a brand-new 
substance. The new substance has different properties from 
the originals — and you usually cannot get the originals back. 
TrY iT: After you make your slime, ask yourself: does it look, feel , 
and act the same as the glue? Or the linker? 

AcT�V�Ty 2
StReTcH It! — ThE Sl�m� TeSt 



BoNuS ExTeNsIoN (OpTiOnAl) 

ThE W�IgH�Ng T�St 

BoLt 
S�Ys 

Wh�t | We�gHeD We�gHt (gRaMs) 

Glue + water (before mixing) 

Linker (before mixing) 

Glue + water + linker combined 

Finished slime 

Did the total weight change? Write what you notice. 

AcT�V�Ty 2
StReTcH It! — ThE Sl�m� TeSt 

Have a kitchen scale? Try this! Weigh your ingredients 
before mixing. Then weigh your finished slime. What do you 
notice about the numbers?

K�Y WoRdS FoR ThIs S�CtIoN 
These words appear in this section. See the Glossary at the back for full definitions. 

MiXtUrE (nOuN) — A mixture is what you get when two substances are combined but each one 
keeps its own properties — like mixing sand and salt. 
SuBsTaNcE (nOuN) — A substance is a specific type of matter with its own set of properties. 
Glue is a substance. Water is a substance. Your slime is a brand-new substance! 



2. Could you separate the slime back into glue and linker? Is your slime a 
mixture, or is it a new substance? How do you know? 

3. pa Challenge: Your stress ball and your slime were both made by mixing 
things together. But one was a physical change and one was a chemical 
change. What is the difference? Use what you observed in your data 
tables to explain your answer. 

AcT�V�Ty 2
StReTcH It! — ThE Sl�m� TeSt 

R�FlEcT 
1.  Which properties of the slime are different from both the glue AND 

the linker? 

BoLt 
S�Ys 

Great job!  Store your slime in the container you mixed 
it in (with the lid on) or a zipper bag to keep it fresh. 
Now wash your hands with soap and water.



~1600 BcE — MeSoAmErIcAn RuBbEr. Long ago, people in Central 
America found a stretchy liquid called latex. It comes from 
rubber trees. They shaped it into balls, sandals, and 
waterproof coats. Latex is one of nature’s own polymers!

1839 — GoOdYeAr's VuLcAnIzEd RuBbEr. The story goes: Charles Goodyear 
dropped rubber mixed with sulfur onto a hot stove — by 

accident! But it did not melt. It got tough and flexible. 
Flexible means it can bend without breaking. That new 

rubber was strong enough to make tires and boots.

1943 — SiLlY PuTtY. James Wright was an 
engineer. He tried to make a new 
kind of rubber. Instead, he made a 
toy! It became one of the most 
famous toys ever — Silly Putty.

1963 — LeGo SwItChEs tO AbS PlAsTiC. LEGO made their 
bricks from a new polymer called ABS plastic. 

They still use it today.

1968 — SiLlY PuTtY GoEs tO SpAcE. Remember Silly Putty? 
In 1968, astronauts took it to space! They 
used it to hold their tools. This polymer went 
from a failed experiment all the way to space 
— because someone asked, “What if?”

Your slime is a polymer. So is a plastic water bottle. So is the bouncy ball you 
will make later! A polymer is a material made of long chains of tiny parts, all 
linked together. People have made things with polymers for thousands of years.

A T�M�L�N� Of AmAzInG PoLyM�Rs



WhAt Is ThIs AcTiViTy AbOuT? You have made a stress ball and slime. Now you will 
use the same ingredients to make something new. This time, you will change how 
much linker you add. More linker means more connections between the tiny 
pieces inside. Will more connections change the properties?

My L�ArN�Ng 
GoAl 

I will explore how changing the amount of linker changes the 
properties of the material I make.

WhAt YoU N�Ed 

InV�StIgAtE! 
Run your experiment! 

You will make TWO balls. One has less linker. One has more. For each ball , 
do steps 1 to 6. Then do the drop test with both balls.

InVeSt�g�t�: PaRt 1 — MaKe tHe BaLlS 

� Clear school glue 
�  Linker solution (from your kit)
�  Cornstarch 
�  A Graduated measuring cup with 

lid 

�  2 zipper bags
�  Ruler
�  Measuring spoons
�  A hard floor surface 

BoLt 
S�Ys 

Remember - the linker solution is safe to touch but NOT to 
drink. Wash your hands when you finish making each ball!

StEp 1.  In the provided container, add 2 tablespoons of clear glue.    
 (See the image on the next page.) 
StEp 2.  Add ¼ teaspoon of cornstarch to the container. 
StEp 3.  Add ½ teaspoon of linker to the container. 

AcT�V�Ty 3
BoUnCe It! — ThE PoLyMeR BoUnCy BaLl



InV�StIgAtE! (cOnTiNu�d) 
Run your experiment! 

StEp 4. Seal the container and shake hard for 1 minute. 

StEp 5. Remove the ball from the container and knead it (squeeze it back and 
forth) for 1 minute. 

StEp 6. Roll the ball between your palms to smooth it into a nice round ball . 

InVeSt�g�t�: PaRt 2 — DrOp TeSt 
StEp 7. Hold the ball 30 cm (about 12 inches) above a hard floor. Drop it — do 
NOT throw it. 

WoRd 
W�TcH 

VaRiAbLe — A variable is the one thing you choose to change in an 
experiment. Everything else stays the same. That way, if your 
results are different, you know the variable caused the change. 
TrY iT: In this activity, the variable is the amount of linker solution. 

StEp 8. Watch where the top of the ball reaches when it bounces back up. 
Measure that height with your ruler. 

Step 1

Step 4 Step 5 Step 6

Step 2 Step 3

AcT�V�Ty 3
BoUnCe It! — ThE PoLyMeR BoUnCy BaLl



InV�StIgAtE! (cOnTiNu�d) 
Run your experiment! 

StEp 9. Record your measurement in Trial 1. Repeat for Trials 2 & 3. 
StEp 10. Make a second ball with 2 teaspoons of linker and repeat the drop tests. 

My D�T� 
BaLl LiNk�r AmOuNt Tr�aL 1 

(cM) 
Tr�aL 2 

(cM) 
Tr�aL 3 

(cM) 
BeSt RuN 

A (less linker) ½ tsp 

B (more linker) 2 tsp 

Remember: the only thing that changes between Ball A and Ball B is the 
amount of linker. Everything else stays the same! 

You just made a toy you can keep from glue, cornstarch, 
and linker! Materials engineers do exactly this kind of 
testing when they invent new plastics, rubbers, and fabrics.

BoLt 
S�Ys 

AcT�V�Ty 3
BoUnCe It! — ThE PoLyMeR BoUnCy BaLl



R�FlEcT 
1.  Which ball bounced higher — the one with less linker or the one with more 

linker? 

2.  Your slime and your bouncy ball were made from very similar ingredients. 
What do you think caused them to have such different properties? 

3. pa Challenge: A scientist wants to make a material that is stretchy like 
slime but also bounces a little. Based on your data, how much linker would 
you suggest she try? What evidence supports your answer? 

K�Y WoRdS FoR ThIs S�CtIoN 
RaTiO (nOuN) — A ratio describes the relationship between two amounts — how much of one 
thing compared to how much of another. In this activity, you are changing the ratio of 
linker to glue between the two balls. 

BoLt 
S�Ys 

Store your bouncy ball in a zipper bag when you're not 
playing with it—it can dry out over time. Time to wash your 
hands! 

WoRd 
W�TcH 

PoLyMeR — Everything around you is made of tiny pieces far too 
small to see — scientists call these pieces molecules. A 
polymer is a material made of really long chains of molecules, all 
linked together.  Your slime and your bouncy ball are both 
polymers. So are rubber tires and plastic milk bottles. 

AcT�V�Ty 3
BoUnCe It! — ThE PoLyMeR BoUnCy BaLl



ScI�NcE SpOtL�GhT 
WhAt'S ReAlLy GoInG On? YoU TeStEd WhAt HaPpEnEd — NoW LeT'S LeArN WhY. 

CoNcEpT 1 — PrOpErT�Es Of M�TtEr 

WoRd 
W�TcH 

WoRd 
W�TcH 

MaTtEr — Matter is anything that has weight and takes up 
space. All the stuff around you is made of matter.
TrY iT: Your slime, your bouncy ball , even the air is matter.

Every material has properties 
— the ways you can describe it. 
How does it look? How does it 
feel? How does it behave? The 
cornstarch was white and 
powdery. The slime was clear, 
sticky, and stretchy.

Scientists use properties to name and sort 
materials. You described how the cornstarch 
looked, felt, and behaved. That is exactly what a 
real scientist does! Your eyes, your fingers, and 
your ruler are science tools.

ObSeRvAtIoN — An observation is what you notice when you look 
at something closely and carefully. Scientists 
observe with all their senses and write down 
what they notice.   TrY iT: Every number in your 
data tables is an observation.



CoNcEpT 2 — PhYsIcAl ChAnG� Vs. ChEmIcAl ChAnG� 
Remember your stress ball? You mixed cornstarch 
and water into oobleck. It looked different. It felt 
different. But the cornstarch and water were still 
there. Let them dry and you get the cornstarch 
back. That is a physical change. The form changed, 
but the stuff inside did not.
Now remember your slime. You mixed glue and linker. 
You got something completely new! It does not act 
like glue. It does not act like the linker. And it is really 
hard to split it back apart. That is a chemical change. 
A brand-new substance was made.
Here's how to tell the difference: 

QuesTiOn
PhYs�c�l 
ChanGe

Ch�m�c�l 
ChanGe

What 
happens?

Shape, size, or 
form changes 

A new 
substance is 

created

Same stuff 
as before?

YES — still the 
same material 

NO — 
different 

properties 
Can you 

reverse it? Usually yes Usually no

Your example 
Cornstarch + 

water → 
oobleck

Glue + linker 
→ slime 

ScI�NcE SpOtL�GhT 
WhAt'S ReAlLy GoInG On? YoU TeStEd WhAt HaPpEnEd — NoW LeT'S LeArN WhY. 



CoNcEpT 3 — No M�TtEr iS LoSt
Here's one of the biggest ideas in all of science: 
MaTtEr iS nEvEr mAdE oR lOsT. It cAn oNlY bE rEaRrAnGeD. 

When you made slime, the glue and linker did not 
disappear. All the matter that went into your cup is 
still there. It just rearranged into a brand-new 
substance — slime.
Did you try the Bonus Weighing Test in Activity 2? 
Then you saw this yourself. The glue and the linker 
weighed a certain amount. The finished slime 
weighed about the same! Nothing was lost. Nothing 
was gained. The matter just changed form.
Scientists have a fancy name for this: the 
conservation of matter. Conservation means saving 
something. So all of the matter is saved. None is 
lost.

ScI�NcE SpOtL�GhT 
WhAt'S ReAlLy GoInG On? YoU TeStEd WhAt HaPpEnEd — NoW LeT'S LeArN WhY. 



WoRd 
W�TcH 

CoNsErVaTiOn — Conservation means saving something. 
Conservation of matter means matter is never made or lost — 
it can only be rearranged into new forms or new substances. 

ChEcK YoUr UnD�RsT�NdInG 
1. Your stress ball was made by mixing cornstarch and water. Was that a 

physical change or a chemical change? 
A) Physical change — the cornstarch and water are still cornstarch and water 
B) Chemical change — a new substance was created 

2. Your slime was made by mixing glue and linker. Was that a physical change or 
a chemical change? 

A) Physical change — you can separate it back into glue and linker 
B) Chemical change — a new substance with different properties was created 

pa In your own words explain what happens when you combine the glue 
and linker to make slime. (Hint: Look back at Science Spotlight Concept 3)

p WrItE yOuR aNsWeR hErE! 

BoLt 
S�Ys 

3.

You just did real materials science! Engineers who design 
sneakers, phones, and even spacecraft make new polymers 
— like your slime — every single day.

ScI�NcE SpOtL�GhT 
WhAt'S ReAlLy GoInG On? YoU TeStEd WhAt HaPpEnEd — NoW LeT'S LeArN WhY. 



WhAt Is ThIs AcTiViTy AbOuT? You have done three experiments. You observed 
properties. You made new substances. You saw how changing one thing changes 
the result. Now it is time to use all of it to solve a mystery!
Inside your kit are three sealed vials: Powder A, Powder B, and Powder C. They 
all look the same — three white powders. But they are NOT the same 
substance! Your job is to figure out which is which. You will use only the evidence 
you collect. You will do this in two parts:
1) ThE DeTeCtIvE's LaB: First, you will run tests on three labeled powders. Then you will 
know exactly how each one behaves.
2) ThE MyStErY InVeStIgAtIoN: Next, you will run the same tests on the mystery vials. 
Then you will match the results.

WoRd 
W�TcH 

EvIdEnCe — Evidence is information that supports a conclusion 
— what you decide is true. You gather it by observing — by 
watching, measuring, and testing. Scientists do not guess. They 
collect evidence and let it lead them to the answer.

Gr�nD Ch�lLeNg�
Cr�cK tHe CaSe! MySt�rY InVeSt�g�t�oN

WhAt YoU N�Ed 
� 3 labeled reference vials: 

Cornstarch, Baking Soda, Salt
� 3 labeled mystery vials: Powder A, 

Powder B, Powder C 
� Small bottle of white vinegar
� Water 
� Small measuring spoons

� 12 small cups (two for each 
powder — 2 detective + 2 
mystery) 

� Spoon or craft stick
� A marker (for labeling  cups)
� Paper towels
� Spoon or sticks for stirring

BoLt 
S�Ys 

Real scientists use these same tests to 
name unknown substances in real labs. You 
are doing real science right now!



PaRt 1 — ThE D�T�CtIvE'S L�B 
Before you solve a mystery, you need to know what the clues look like. In this 
part, you will run four tests. You will test the three labeled vials: Cornstarch, 
Baking Soda, and Salt.
Write your results in the table called My Reference Card. In Part 2, you will run 
the same tests on the mystery vials. Then you will use My Reference Card to 
figure out which is which.

Pr�p�r�t�oN 
StEp 1. LaBeL CuPs. Label six of the sample cups as 
Corn 1, Corn 2, Salt 1, Salt 2, Soda 1, and Soda 2. 
StEp 2. FiLl tHe CuPs. Using the small scoops provided, 
put a small amount of salt into each of the 
salt-labeled cups. Repeat this for cornstarch — 
a small scoop of cornstarch in the Corn 1 cup, a 
small scoop of cornstarch in the Corn 2 cup. 
Repeat, placing a scoop of baking soda into each 
of the two Soda cups. 

BoLt 
S�Ys 

Use a fresh small sample for each test — about a pinch is 
plenty. And use a different spoon for each powder so you 
don't mix up your evidence!

ImPoRtAnT! — Do NOT taste the mystery powders! Real scientists never 
identify substances by tasting them. Use only the four tests in your 
investigation. Wash your hands when you are finished. 

Gr�nD Ch�lLeNg�
Cr�cK tHe CaSe! MySt�rY InVeSt�g�t�oN

Steps 1 & 2



p�rT 1 — ThE D�T�CtIvE'S L�B (cOnTiNu�d) 

TeStS 
StEp 3. LoOk aT It. Observe and record the color, texture, and grain size of each 
powder. Can you see the individual grains (like sand) or not (like flour)? 
StEp 4. ToUcH It. Take a small pinch of each powder between your fingers. How 
does it feel? Smooth? Gritty? Silky? Record what you notice. 
StEp 5. WaTeR TeSt. For the cups Corn 1, Salt 1, and Soda 1, add water to each 
cup. Fill the cup to about ¼ full with water. 
Watch carefully. Does it stay white? Does it become cloudy? 
Does it dissolve and become clear? 
Write down your observations. 

StEp 6. ViNeGaR TeSt. For the cups Corn 2, Salt 2, and 
Soda 2, add vinegar to the cup. Fill the cup to 
about ¼ full with vinegar. 
Watch carefully! Does anything happen? Fizzing? 
Bubbles? No reaction? Does it stay white? 
Does it become cloudy? 
Write down exactly what you see. 

Gr�nD Ch�lLeNg�
Cr�cK tHe CaSe! MySt�rY InVeSt�g�t�oN

Steps 3 & 4 Step 5 Step 6



My R�F�R�NcE C�Rd 

PaRt 2 — ThE MyStErY InV�StIgAtIoN 
Now run the same four tests on each mystery vial . Write every result in your 
data table. Then compare it with your green My Reference Card to find the 
match. Take your time — good evidence comes from careful looking.

Gr�nD Ch�lLeNg�
Cr�cK tHe CaSe! MySt�rY InVeSt�g�t�oN

Pr�p�r�t�oN 
StEp 1. LaBeL CuPs. Label six of the sample cups as A1, 
A2, B1, B2, C1, and C2. 
StEp 2. FiLl tHe CuPs. Using the small scoops provided, 
put a small amount of each powder into each of the 
same-labeled cups. Put one scoop of A into A1 
and one scoop of A into A2. Repeat this for 
powder B and the B cups. Repeat for powder C 
and the C cups. 

TeSt CoRnStarCh SaLt BaKiNg SoDa
Color

Grain Size

Texture (feel)
Water: 

What happens?
Vinegar:

What happens?

Steps 1 & 2



PaRt 2 — ThE MyStErY InV�StIgAtIoN (cOnTiNu�d) 

Gr�nD Ch�lLeNg�
Cr�cK tHe CaSe! MySt�rY InVeSt�g�t�oN

TeStS 

StEp 3. LoOk aT It. Note the color, and grain size - big like sand or 
fine like flour?
StEp 4. ToUcH It. Pinch a little between your fingers. Smooth, 
gritty, or silky?
StEp 5. WaTeR TeSt. For cups A1, B1, and C1, add water to about 
¼ full . Does it stay white, turn cloudy, dissolve clear, or 
clump together? 
StEp 6. ViNeGaR TeSt. For cups A2, B2, and C2, add vinegar to 
about ¼ full . Does it fizz, bubble, or do nothing?

You already know these four tests — you just ran them on 
your reference powders. Now do the exact same four tests 
on each mystery powder.

My D�T� 
TeSt PoWd�r A PoWd�r B PoWd�r C
Color

Grain Size
Texture (feel)

Water: 
What happens?

Vinegar:
What happens?

My Match:
This powder is...

Take your time — good evidence comes from careful observation. 



WhY It WoRkEd

WhY b�k�nG sOd� fizZeS
(cHeMiCaL cHaNg�)
Fizzing is a chemical change — like when glue and linker 
became slime. The vinegar and baking soda react. They 
make a brand-new substance: a gas called carbon 
dioxide. The bubbles are that gas going into the air. 
Cornstarch and salt do not do this. So only baking soda 
fizzes.
WhY cOrNsTaRcH cLoUdS tHe w�t�r 
(pHySiCaL cHaNg�)
You already know this one! Cornstarch does not dissolve. 
Its tiny pieces stay solid and float in the water. That 
makes the water look milky. The cornstarch is still 
cornstarch — just wet.
WhY s�lT d�s�pPe�rS
(pHySiCaL cHaNg�)
Salt dissolves. The water pulls it apart into pieces too 
small to see. The salt is still there. Let the water dry up 
and the salt comes back! So cornstarch clouds the 
water, and salt vanishes. That is how the water test tells 
them apart.
So: cornstarch clouds the water, salt vanishes. That's how 
the water test tells them apart.

BoLt 
S�Ys 

You just used four tests and your own evidence to crack a 
real mystery. That is how scientists name unknown 
substances in real labs — one clue at a time.

Gr�nD Ch�lLeNg�
Cr�cK tHe CaSe! MySt�rY InVeSt�g�t�oN

Your data told you which powder is which. But why does each test work? 
Each result is a clue about the powder’s hidden chemistry. You already 
learned how to read most of these clues in this kit!



R�FlEcT 
1.  Which powder was the easiest to identify? Which was 

the hardest? Why? 

2.  Which test gave you the most useful information? 
Could you have solved the mystery without it? 

Gr�nD Ch�lLeNg�
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OuTsT�NdInG WoRk 
You observed the properties of materials like a real scientist. You 
found out the difference between physical changes and chemical 
changes. You made a stress ball , slime, AND a bouncy ball . You 
figured out why they act so differently. You solved a mystery using 
nothing but evidence and your own science skills.
ThAt's rEaL sCiEnCe — aNd yOu dId iT aLl yOuRsElF! 

“KeEp aSkInG qUeStIoNs — eVeRy gReAt dIsCoVeRy sTaRtEd wItH cUrIoSiTy!” 

— BoLt tHe BeAr 



GlOsSaRy
HeRe aRe aLl tHe sCiEnCe aNd eNgInEeRiNg wOrDs yOu uSeD iN tHiS wOrKbOoK. 

ThEsE aRe rEaL wOrDs tHaT sCiEnTiStS aNd eNgInEeRs uSe eVeRy dAy!

WoRd DefinitioN
ChEmIcAl cHaNgE
(noun)

A change that makes a brand-new substance with different 
properties. You usually cannot reverse it.

CoNsErVaTiOn oF 
mAtTeR
(noun phrase)

The idea that matter is never made or lost — it can only be 
rearranged. The total amount always stays the same.

CrOsS-lInKiNg
(noun)

A connection between two polymer chains, like rungs on a ladder. 
More cross-links make a material stiffer and bouncier.

EvIdEnCe
(noun)

Facts you gather by observing, measuring, or testing. Evidence helps 
you show what is true.

ExPeRiMeNt
(noun)

A fair test. You change just one thing and keep everything else the 
same. Then you know what caused the result.

HyPoThEsIs
(noun)

A smart, careful guess about what will happen in an experiment. You 
can test it to find out.

MaTeRiAl
(noun)

What something is made of. Wood, plastic, rubber, and slime are all 
materials.

MaTtEr
(noun)

Anything that has weight and takes up space. Solids, liquids, and gases 
are all matter.

MiXtUrE
(noun)

Two or more substances mixed together. Each one keeps its own 
properties. You can usually separate them again, like sand mixed with 
salt.

MoLeCuLe
(noun)

A tiny piece of matter, far too small to see, that everything is made of. 
Long chains of molecules form polymers.

ObSeRvAtIoN
(noun)

Something you notice using your senses or a measuring tool . Careful 
observations are how good science starts.

PhYsIcAl cHaNgE
(noun)

A change in the shape, size, or form of a material . It does not make a 
new substance. You can usually reverse it.

PoLyMeR
(noun)

A material made of very long chains of molecules. The word means 
"many units." Rubber, slime, and even DNA are polymers.

PrOpErTy
(noun)

Something you can observe or measure about a material . Color, 
texture, and whether it flows are all properties.



GlOsSaRy
HeRe aRe aLl tHe sCiEnCe aNd eNgInEeRiNg wOrDs yOu uSeD iN tHiS wOrKbOoK. 

ThEsE aRe rEaL wOrDs tHaT sCiEnTiStS aNd eNgInEeRs uSe eVeRy dAy!

ThE mOsT wOrThWhIlE tHiNg iS tO tRy tO pUt hApPiNeSs iNtO tHe lIvEs oF oThErS - RoBeRt BaDeN PoWeLl (sCoUtInG's fOuNdEr)

This STEM kit was designed and tested by Randolph Kirchain, III, as part of earning the Eagle 
Scout rank at Troop 313 in Arlington, Massachusetts, Spirit of Adventure Council . The kits were 
assembled and distributed by the Scouts and community members of Troop 313.
Eagle Scout is the highest rank in Scouting America — and one of the most demanding 
achievements for youth anywhere. Fewer than 4% of Scouts go on to earn Eagle Scout. Those 
who do must demonstrate sustained leadership and plan and execute a significant community 
service project of their own design. This kit is the result of one of those projects. It was 
created for families at The Root Cellar, a refugee and immigrant 
transition center in Lewiston, Maine, with the hope that kits like these 
will find their way to similar programs and communities across the 
country.
For more than a century, Scouting America has prepared young people 
for lives of impact and purpose — building character, leadership, and 
personal fitness through hands-on adventure and real-world challenges. 
What is less widely known is that Scouting also cultivates curiosity 
about science, technology, engineering, and math. With merit badges 
spanning topics from astronomy to artificial intelligence and from 
robotics to environmental science, Scouts explore the world around 
them in ways far beyond the trailhead. Scouting America is open to all 
young people, boys and girls, from kindergarten through high school .
To learn more about Scouting or find a troop near you, visit 
www.scouting.org

WoRd DefinitioN
RaTiO
(noun)

How much of one thing compared to how much of another. In Activity 3, 
you changed the ratio of linker to glue.

SuBsTaNcE
(noun)

A type of matter with its own set of properties. Glue is a substance. 
Water is a substance. Slime is a new one.

TrIaL
(noun)

One full run of an experiment. Scientists do several trials so they can 
trust their results.

VaRiAbLe
(noun)

The one thing you change in an experiment. Everything else stays the 
same, so you can see what the change does.



MaTt�r MaYh�m! 
MiX, SqUiSh, & DiScOv�r tHe Sc�eNc� oF StUfF
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