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This book is lovingly dedicated to

Ann, Doug, & Josh Arm

Thank you all for your constant love and support throughout this entire process!
I couldn’t have done it without you!  I love you all!

Words written in red can be found in the Terminology section in the back of  book.
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As our car turned the corner,
And pulled into the drive,
I shouted, “We’re here!”

“We finally arrived!”

From the snow-covered cabin,
The front door opened wide,
And my two older cousins,

Came running outside.

There was Cameron, age twelve,
And Ethan, who’s eleven.

Snow’s so much fun -
I was already in heaven!
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Bounding behind them,
In the frosty white drifts,
Were my cousins’ Akitas,

Leaving deep white paw prints.

Old Maki and young Velli,
Were snow-covered up and down.

They looked like two princes,
With white manes and crowns.
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I dashed from the car,
And picked up some snow.

Soon a white ball,
Was ready to throw.

One toss, then another,
Then a full-blown snow fight!

My cousins and I,
Played into the night...
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Finally tired,
With snow in our hair,
We ran into the cabin,

And collapsed in some chairs.

A little hot cocoa,
Hit the spot before bed.

Then some much needed rest,
With big plans in my head.

I’m so excited,
To ski, tube, and slide!

I dreamed we were racing, 
My cousins and I...



But early next morning,
My hopes quickly dashed.
The snow was still coming,

All the records were smashed!

No one had ever,
Seen such a snowfall.
So heavy and windy,

It was like a snow wall!

Forget about skiing,
We just couldn’t go out!

Even Maki and Velli,
Had started to pout...
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There had to be something,
We could all do instead,

But the games were all old,
And the books were all read.

We didn’t need much,
Mostly popsicle sticks.

Add some glue and white paint -
That will do the trick.

Then I had an idea!
I called and I laughed,

“Hey Ethan, Hey Cameron”
“Let’s do a craft!”

To remember this snow,
That has kept us inside,

We’ll build some wood snowflakes.
If  we have the supplies...



My aunt had the paint,
And popsicle sticks galore,
She thought she had glue -
But there wasn’t any more!

“Oh no!” cried my cousins,
“What can we possibly do?!”

“We can’t do the craft,”
“Without any glue!”

I tapped on my head,
To kick my brain into gear.

‘Think!’ I told myself.
Almost loud enough to hear...



“What?” questioned Ethan.
“Huh?” puzzled Cam.
“How can science,”

“Help us out of  this jam?”

“It’s simple”, I explained,
“I thought this all through.”
“We need just a few things,”

“To make our own glue!”

An old chemistry book,
Made me give a yelp!

“Hey guys! I’ve got it!”
“Let’s use science to help!”



Don’t have a funnel? No Problem!
Use a plastic 2 liter bottle... cut the bottle all the way around right 
above the label.  Be careful not to cut yourself on the rough edges.               

Now you have a DIY funnel!

“Skim Milk, Vinegar,”
“Baking Soda, Napkins,”

“A Funnel, and Cups.”
Listed Cam with a passion!

I made a short list,
Of  the supplies we would need.

Then let my cousins,
Give it a read.

Glue Materials

 ·  1/2 Cup Skim Milk

 ·  3 Tbsp Distilled White!
!  Vinegar

 ·  1 Funnel

 ·  Napkins (And Paper! !
!! Towels If Available)

 ·  1 1/2 Tsp Baking Soda

 ·  2 Plastic Cups



Around the table we gathered,
Feeling quite smart.

We beamed at each other -
We were ready to start!

We swept through the fridge,
The pantry was up next,

Collecting all we would need...
My aunt looked quite perplexed.

I explained to my aunt,
About our latest mission.

She said it was fine,
If  we raided the kitchen.



1. Mix 1/2 cup skim milk and 3 Tbsp 
distilled white vinegar.We poured out the milk,

And measured half  a cup.
Added three spoonfuls vinegar,

Then mixed it all up.



The mixture needed to sit,
To let it all settle.

We unfolded two napkins,
And placed them in the funnel.

2. Let mixture sit up to 5    
minutes.

3. Place a funnel in an 
empty cup.

4. Put 2 open napkins or 
coffee filters in the 
funnel.



We poured it all in,
And let the liquid strain through.
Watching the milk leave behind,

Cheese-like clumps of  goo.

5. Pour mixture into the filter.

6. Let strain for 5-10 minutes or until 
it is mostly solid cheese-like milk 
curds left.



We extracted the clumps,
Plopped them onto new napkins,

Squeezed out the liquid,
Then let our grips slacken.

7. Transfer the milk curds to paper 
towels or fresh napkins. Paper 
towels work better.

8. Roll paper towel into ball to 
completely cover the curds.

9. Tighten your fist around the   
paper towel ball and squeeze out 
all remaining liquid into paper 
towel.



10. Return the curds to the           
! original cup.

11. Mix in 1 1/2 tsp baking soda.!!
Mixture will look dry once 
fully !mixed.

We put them back in the cups,
Baking soda on top.

After mixing it in,
You could hear it FIZZ! and POP!



Our chemical concoction,
Had to sit half  an hour.

So we pet Maki and Velli,
While we built a book tower.

12. Let sit for several    
minutes until it softens 
and turns to a gooey, 
putty-like texture that 
can be molded with your 
hands



We raced back to the table,
Cameron, Ethan, and I,
Ready to start giving,

The snowflakes a try...

The timer buzzed loudly,
Spooking the dogs off  the ground,

And as they jumped up,
They knocked the tower down.



I laid the popsicle sticks,
In a criss-crossed star shape,

Dabbed some glue in between -
The snowflake looked great!

My cousins and I,
Formed an assembly line,

And churned out ten snowflakes,
In almost no time.

13. Roll a small ball of glue 
and press onto location of where 
you want to use it.

Note: Glue will stick and bond better when attached to larger surface areas.

CAUTION - DO NOT EAT - Glue may cause upset stomach.



It was twenty, then thirty,
Then more and more!

When the supplies were all used,
We had made forty-four!

We wanted to hang them,
Right there and then.

Though overnight we must wait,
For the glue to harden.

Note: Glue dries to touch within 30 minutes but takes up to 24 hours to reach full strength.



We had such a fun time,
We barely felt the chill.

And were completely exhausted,
Sliding down that last hill.

We threw on our jackets,
As quick as could be.

It was time to go sledding!
It was time to go ski!

But we were in luck!
Just as we were done,

The blizzard lightened up,
And out came the sun!



The very next morning,
We were up at first light.
We examined the flakes,
That had sat overnight.

We pulled out the paint.
Each grabbed our own brush. 

And then began coating,
Them all in a rush.



We tried to stay clean,
But it got everywhere!

All over our P.J.’s,
And stuck in our hair!

While we let the paint dry,
My aunt brought us some towels.

We cleaned ourselves off,
While Maki gave a few howls.



The glue was amazing -
It held strong and tight.

Even when Velli,
Gave the dropped flake a bite!

We hung up our snowflakes,
All forty-four,

Except for the one,
That dropped to the floor.

We gazed ‘round the house,
And admired our work.
I looked at my cousins,
And saw Ethan smirk.



While waiting my turn,
To slide down the hill,

I thought about science,
Which gave me a thrill.

All the unknowns to discover,
And problems to solve.

You learn how things work,
And watch them evolve.

Outside we rushed,
To play in the snow.
With Maki and Velli,
We ran to and fro.



The classes I’ll take,
Form quite a long list,

But then I will be,
A great scientist.

Science!  Technology!
Engineering!  And Math!

Throw in Art for good measure,
As I STEAM down my path.
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Science

What is Science?

Science is a search for general laws about how the world works that uses a system of questioning, experimenting, and studying 
things in nature. 

What is the science behind Sarah’s glue?

When the milk and vinegar (an acid) mix together, a chemical reaction takes place that separates the milk into two parts: a solid 
(curds), and a liquid (whey).  The curds are a milk protein called casein.  Casein is a long molecule which is a natural glue that bends 
like plastic - that’s why the curds are pliable and bendy.  When you add baking soda (a base) to the curds it neutralizes the vinegar 
in another chemical reaction.  Carbon dioxide gas is created during the reaction when the fizzing and popping sounds are heard.  
The curds then turn into either a viscous liquid or soft solid during the chemical reaction and become a very sticky glue.

What is the Scientific Method?

The Scientific Method is defined as the steps a scientist uses to solve a problem or question.  Progress in science is made by      
asking meaningful questions and conducting careful investigations.

Step 1.  Question - A problem or matter that is in doubt or is uncertain.

Step 2.  Research - A careful study of something in order to learn more about it.

Step 3.  Hypothesis - Making a prediction based on research, not random guessing; or in other words, an educated guess about	
	 	 what you believe will happen that can be tested.

Step 4.  Experiment - A carefully planned set of tasks used to answer a question.

Step 5.  Analysis - The process of looking at the data and evaluating how the individual parts effect the overall outcome.  In regards
	 	  to an experiment, you determine if your question was answered or if you now have more questions to research.

Step 6.  Conclusion - The final result or outcome.  What did you find out?  Are you going to do more research?

Words written in purple can be found in the Terminology section in the back of  the book.
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Sarah’s Scientific Method

Sarah used a proven chemistry experiment to create her glue.  This means someone in the past had used the scientific method to    
create this recipe.  But, she had more questions after making her glue.  She wondered... Can I make glue faster with different milk?   
Can I make the glue faster with a different method, like heating or cooling the milk?  Can I do anything to make the glue dry faster? 
Can I color the glue?  

The chart below shows an example of the process that Sarah could use to answer one of her questions:

Questions
Sarah observed that the 
glue worked great but 
was slow to create.  
Could there be other 
ways to make the glue 
faster?

Create Hypothesis
Sarah thinks: “The more fat in 
milk, the faster it will separate 
and create my glue.  So, 
whole milk will make the glue 
faster then skim milk.”

Experiment
Sarah’s Test: Sarah decides 
to make her glue 4 different 
times using different milks 
each time, but will not 
change anything else.  Sarah 
will use whole milk, 2%, 1%, 
and skim milk, and will time 
how long it takes from start 
to finish.

Conclusion
Sarah determines that glue 
is made fastest from milk 
with less fat.  But she still 
wonders if there is anything 
other than fat content that 
could speed up the process.

Test Results
Sarah completes her test and finds:

Whole Milk = 12 hours	 	 1% Milk = 2 hours

2% Milk = 4 hours	 	 	 Skim Milk = 30 min

Research
Sarah researched the internet 
for more information and saw 
that other recipes used        
different types of milk.  

Analysis
Sarah finds that her hypothesis that more fat 
in milk would make glue faster was incorrect.  
She notes that there is a minimum time for the 
curds and whey to separate with fat-free milk, 
and that increasing the fat content results in 
an extreme increase in time.



What skills do I need to participate in science?
None to start; you will learn and gain many new skills as you progress.  The more you participate in activities, experiments,
and labs, and study a multitude of scientific subjects, the better you’ll become.

How can I learn about and participate in science?

Every student in the U.S. and many other countries will study science in school from kindergarten through at least 12th grade.

You can find local camps, learning centers, and not-for-profit groups in your area that provide classes, after school camps, or 
summer camps specializing in science. Some of these include:

	 The Boys and Girls Clubs  - nationwide

	 Girl Scouts of America and Boy Scouts of America – nationwide

	 4H – multiple programs – nationwide

	 Mad Science – worldwide – grades Pre-K – Elementary

Other not-for-profit organizations provide students opportunities to work as a team, or in some cases, individually and compete 
in competitions at the local, regional, national, and world levels.  Some of these include:

	 Science Olympiad – grades K–12

	 ExploraVison – grades K–12

You can also find a lot of information on science online.  Make sure you ask permission from your parent(s) or guardian(s) first, 
before searching for websites about science.  You can find current links to the above programs and many other programs and 
activities on my website:  www.GirlsLoveSTEAM.com

http://www.GirlsLoveSTEAM.com
http://www.GirlsLoveSTEAM.com


Terminology

Acid - A chemical substance that has a lot of hydrogen 
	 	 atoms and is the opposite of a base.  When an 
	 	 acid and base are put together they neutralize 
	 	 each other.  Types of acids include lemon juice 
	 	 and stomach acid. 

Akita - A large breed of dog that originated from the 	
	 	 mountain regions of Japan. 

Amino Acids - Building blocks of proteins.  There are  	
	 	 twenty amino acid that make up all proteins.

Art - The creation of works whose purpose is to be    	
	 	 meaningful or beautiful.

Assembly Line - An efficient way of manufacturing, where 
	 	 each station does one part of the over all         
	 	 assembly.

Atom - The smallest part of an element that still displays 
	 	 the chemical properties of the element.

Base - A chemical substance that has very few hydrogen 
	 	 atoms and is the opposite of an acid.  When an 
	 	 acid and base are put together they neutralize 
	 	 each other.  Types of base liquids include baking 
	 	 soda and soapy water. 

Biology - The branch of science that studies the life       	
	 	 processes, and growth and development of living 	
	 	 things.  

Carbon Dioxide or CO2 - A molecule made up of one 	 	
	 	 Carbon (C) and two Oxygen (O) atoms.

Casein - A protien commonly found in milk that is a natural 	
	 	 glue.

Chemical - A substance that has the same molecular     	
	 	 make up throughout its entirety.

Chemistry - The branch of science that studies the function 	
	 	 and form of basic elements (ie:  H - Hydrogen or  	
	 	 O - Oxygen) and their compounds (ie: when you 	
	 	 join the elements together like H2O - Water).  

Chemical Reaction - A chemical change that happens when 
	 	 different substances are put together.  

Engineering - The study and practice of using science and 	
	 	 math to do practical things such as design and 	
	 	 build roads, bridges, tools, or machines.

Experiment - A scientfic study that tests a hypothesis or 	
	 	 demonstrates a known fact.



Lab or Laboratory - A dedicated room or class where 	
	 	 experiments are completed.

Niccolo Machiavelli - (1469-1527) a writer, politician, 	
	 	 diplomat, historian, and philosopher during the 
	 	 Italian Renaissance.  He wrote many books 	
	 	 including “The Prince”, and is often refered to the 
	 	 founder of modern politics.

Math - The study of numbers, shapes, amounts, and the   
	 	 relationships between them.

Measuring - Determining the exact size, weight, or other 
	 	 property of an object using an appropriate tool to
	  	 differentiate and compare objects.

Molecule - The smallest particle of a chemical compound 
	 	 that retains the chemical properties of that 	
	 	 compound, and are made up of atoms that are 
	 	 held together by chemical bonds.

Neutralize - To make something harmless or ineffective by        
	 	 applying the opposite effect.

Physics - The branch of science that studies the qualities
	 	 and relationships between matter and energy.  It 
	 	 includes the study of heat, sound, light, force, and 
	 	 electricity. 

Protein - A type of organic compound, consisting of large 
	 	 molecules composed of one or more long chains 
	 	 of amino acids, Proteins are an essential part of    
	 	 all living organisms. 

Science - A search for general laws about how the world 
	 	 works that uses a system of questioning, 	
	 	 experimenting, and studying things in nature.

Scientific Method - The steps a scientist uses to solve a 
	 	 problem.  Progress in science is made by asking 
	 	 meaningful questions and conducting careful 
	 	 investigations.

	 Step 1.  Question - A problem or matter that is in doubt 
	 	 	 or not certain.

	 Step 2.  Research - A careful study of something in    
	 	 	 order to learn more about it.

	 Step 3.  Hypothesis - Making a prediction based on   
	 	 	 research and not random guessing; or in 
	 	 	 other words, an educated guess on what you
	 	 	 believe will happen that can be tested.

	 Step 4.  Experiment - A carefully planned set of tasks
	 	 	  used to answer a question.

	 Continued on next page...



Other Popcycle Stick Design Ideas
	 	

          Fireworks Stars	 	 	 	  American flag

	 	 	 	 	 	 	

            Dragon Fly	 	 	 	 	   Spider Web

	 	 	 	

	        Flower	 	 	  	         	Picture Frame

	 Step 5.  Analysis - The process of separating 	
	 	 	 something into parts in order to study it and 
	 	 	 understand more about the overall object or 
	 	 	 outcome.

	 Step 6.  Conclusion - The final result or outcome. 

Skim Milk - Milk with all the cream removed from whole 
	 	 	 milk. Also known as Fat Free milk.

S.T.E.A.M. - The acronym used for: Science, Technology, 
	 	 Engineering, Art, Math.

Technology - A particular field of knowledge or method of
	 	 solving practical problems that comes from 	
	 	 research in science and industry.

Viscous - The property of being thick, sticky, and not 	
	 	 flowing easily.
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Sarah Loves Science is the second book in the Girls Love STEAM Series.

For more STEAM fun, build a robot with Riley in Riley Loves Robotics!

http://www.GirlsLoveSTEAM.com
http://www.GirlsLoveSTEAM.com


Sarah Loves Science
by Nikki Arm

Sarah is visiting her cousins for a fun 
weekend in the snow when a blizzard hits 
and they can no longer go outside!  They 

decide to do a craft, but when they realize 
they are out of  glue, she uses household 

objects and a bit of  science and creativity 
to solve her problem.


