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Week One: December 22-26, 2025 

Welcome to Your Winter Break STEM Challenge Packet! 

Have fun exploring these activities and remember, always get your parents’ permission and have adult 

supervision for every experiment. Stay curious and enjoy your break! 

7.PS1.2 Collect and analyze data about the physical properties of the components of a mixture to use as

evidence that the identities of the components change during a chemical reaction. 

Overview: 

Students will investigate the chemical changes that occur during cookie baking by experimenting with 

ingredient variations and observing the resulting physical properties. 

Objective(s): 

Students will analyze their experience with baking cookies to explain how 

• chemical reactions occur when ingredients combine and heat is applied.

• physical properties (texture, color, size) change as evidence of chemical change.

• ingredients like baking soda, sugar, and eggs play specific roles in chemical reactions.

Materials: 

• 2 ¼ Cups All-Purpose Flour

• 1 Teaspoon Baking Soda

• 1 Teaspoon Salt

• 1 Cup (2 Sticks) Butter, Softened

• ¾ Cup Granulated Sugar

• ¾ Packed Brown Sugar

• 1 Teaspoon Vanilla Extract

• 2 Large Eggs

• 2 Cups Chocolate Chips

• 2 Mixing Bowls

• Measuring Cups

• Measuring Spoons

• Something to mix with

• Baking Sheet

• Readworks Article: “Mix the Old with the New”

Pre Activity Question 

1. What do you think happens to the ingredients when heat is applied in the oven? Do they just melt,

or do they transform into something new?



Pre Activity Reading: Read the following article and answer the questions that follow. 



 



 

 
 





 

 

 
Answer Key to Word Changer:  

• He studied gastronomy in his education as a chef. 

• The old house was in a bad state. 



ReadWorks' Mix the Old with the New - Comprehension Questions 

Name: _______________ Date: _____ _ 

1. What do chefs change with many dishes they serve?

A. the properties, structure, and state of matter of food

B. the bulbs in fluorescent lights and neon signs

C. the chemical compositKln of sodium alginate and calcium chloride

D. the amount of lime they allow their pots and pans to dry after washing them

2. What does the passage describe?

A. The passage describes how to cook beef brisket and fried eggs.

B. The passage describes molecular gastronomy and changes in food.

C. The passage describes the average day of someone who works for a chef.

D. The passage describes What molecular gastronomy chefs like to eat.

3. A change in the state of matter of something is an example of a physical change.
Solid, liquid, gas, and plasma are states of matter.

What can be concluded from this information?

A. Changing water from liquid to solid is an example of a physical change.

B. Changing water from liquid to solid is an example of a chemical change.

C. Frying an egg and grilling a fish are both examples of physical changes.

D. Changing water from liquid to gas is an example of both a physical change and a
chemical change.

4. What kind of changes do chefs make to food?

A. Chefs make chemical changes only.

B. Chefs make physical changes only.

C. Chefs make chemical and physical changes.

D. Chefs never make any changes to food.



Answer Key to Multiple Choice Questions: 

1. A

2. B

3. A

4. C

5. D

6. C

7. D



Adapted from 

4h.okstate.edu/projects/science-and-technology/lets-get-chemical/site-files/files/lets-get-chemical-

cookie-chemistry-new-logo.pdf 

This section introduces the concept of ingredient roles in cookie baking and connects them to physical 

and chemical changes: 

Key Idea: Each ingredient plays a specific role in texture, flavor, and chemical reactions during baking. 



Complete the Cookie Chemistry activity using the following directions. 



Explanation of the Activity and Outcome: 

In this activity, you investigated chemical changes that occur when baking cookies. Baking is more than 

just heating dough—it involves chemical reactions that create new substances with different properties. 

When you mixed the ingredients, you created a mixture of flour, sugar, butter, eggs, and baking soda. At 

this stage, the components retained their original properties. However, when you placed the dough in 

the oven, heat triggered several chemical reactions: 

• Baking soda reacted with moisture and acids, producing carbon dioxide gas. This caused the

cookies to rise and become light and airy.

• Proteins in eggs coagulated, giving the cookies structure and firmness.

• Sugars caramelized and the Maillard reaction occurred, changing the color to golden brown

and creating new flavor compounds.

• Butter melted and interacted with other ingredients, affecting texture and spread.

These changes are irreversible, and the dough cannot return to its original state. This demonstrates that 

baking is a chemical change because new substances with different properties were formed. 

Key Takeaways 

• Heat drives chemical reactions in baking.

• Evidence of chemical change includes:

o Color change (browning)

o Gas formation (rise)

o New smell and flavor

o Irreversible transformation

• Each ingredient plays a specific role in these reactions.

Writing Assignment: The Science Behind Cooking 

Prompt: Chemical Changes in Cooking 

Choose another food you have cooked or seen cooked (such as scrambled eggs, bread, pasta, cakes, or 

roasted vegetables). Describe  the chemical changes that occur during the cooking process. Include at 

least three pieces of evidence that show a chemical reaction happened. Explain why this process is 

considered a chemical change rather than a physical change. 

Requirements: 

• Use scientific vocabulary (chemical reaction, physical property, new substance).

• Mention observations like color change, texture change, new smell, or gas formation.

• Write in complete sentences and organize your response into a short paragraph on a separate

sheet of paper.



Week Two: December 29, 2025-January 2, 2026 

7.PS1.1 Evaluate and communicate information that all substances in the universe are made of

many different types of atoms that combine in various ways.

Overview: 

In this activity, you will use gumdrops and toothpicks to model elements, compounds, and mixtures. 

Each gumdrop represents an atom, and the colors show different types of atoms. Toothpicks 

represent bonds. 

Objective(s): 

Students will use models to: 

1. Visualize how atoms combine in different ways.

2. Understand the difference between elements, compounds, and mixtures.

3. Explain these relationships using analogies.

Materials: 

• Pack of Gumdrops containing at least 5 assorted colors

• 9 toothpicks

• 7 clear zip lock bags

• Labeling pen

• 1 set of instructions 

Background Information 

Everything around you—air, water, food, even your desk—is made of atoms. These atoms can join 
together in different ways to form elements, compounds, and mixtures. Today, you’ll model these 
combinations using gumdrops and toothpicks to see how matter is built at the atomic level. 

Why This Activity? 

Scientists use models to understand things too small to see. By building your own models, you’ll learn: 

• How atoms combine to form substances.
• The difference between elements, compounds, and mixtures.
• Why the arrangement of atoms matters.



How to Build Your Models 

You will use gumdrops (atoms) and toothpicks (bonds) to create models of elements, compounds, and 
mixtures. Follow these steps: 

Student Instructions: (Steps listed here match the procedure steps listed on the next page) 

Before beginning the following steps, choose a color to represent each element. (See next page) 

1. Break Toothpicks:
Break 9 toothpicks in half to make 18 pieces. These represent bonds.

2. Make Oxygen Molecules (O₂):
Use Color 1 gumdrops. Connect two gumdrops with a toothpick to form one molecule. Make 4
molecules and place them in a bag labeled O₂ Element. (Bag 1)

3. Make Hydrogen Molecules (H₂):
Use Color 2 gumdrops. Connect two gumdrops with a toothpick to form one molecule. Make 2
molecules and place them in a bag labeled H₂ Element. (Bag 2)

4. Make Iron Atoms (Fe):
Use Color 3 gumdrops. Put 2 gumdrops together without toothpicks to make two atoms. Put
them in a bag labeled Fe Element. (Bag 3)

5. Make Salt Molecules (NaCl):
Use Color 4 (Na) and Color 5 (Cl) gumdrops. Connect one of each color with a toothpick. Make 4
molecules and place them in a bag labeled Salt (NaCl) Compound. (Bag 4)

6. Make Water Molecules (H₂O):
Use 2 gumdrops of Color 2 (H) and 1 gumdrop of Color 1 (O). Connect them in a V-shape using
toothpicks to form one molecule . Make 4 molecules and place them in a bag labeled H₂O
Compound. (Bag 5)

7. Create Saltwater Mixture:
Take 2 NaCl molecules from Bag 4 and 2 H₂O molecules from Bag 5. Put them together in a bag
labeled Saltwater Mixture. (Bag 6)

8. Create Dissolved Oxygen Mixture:
Take 2 O₂ molecules from Bag 1 and 2 H₂O molecules from Bag 5. Put them together in a bag
labeled Dissolved Oxygen Mixture. (Bag 7)



Classification of Matter: Elements; Compounds, or Mixtures 

Objective Visualize the difference in composition of elements, compounds, and mixtures 

Background The subscript in a chemical formula indicates how many atoms are present. 
For example, H2O contains two atoms of hydrogen and one atom of oxygen. 

Materials Gum drops containing at least 5 different colors, 9 toothpicks, 7 
clear zip lock bags, a labeling pen; 1 set of instructions. 

OK to 

use 

different 

colors, 

Color I _______ = 12, represents Oxygen 

Color 2 = 12, represents Hydrogen 

Color 3 = 2, rep,resents Iron 

Color 4 = 4, rep,resents Sodium 

Color 5 = 4, represents Chlorine 

Safety 

Procedure 

Students should not eat the candy during the activity. 
Students should not place plastic bags over their faces. 

I. Break the 9 toothpicks in half, this will represent 18 bonds. All will be used.
2. Use Color I candy and toothpicks ·to make 4 molecules of oxygen ( Oz) and place in bag labeled

0, Element. Make your observations.
3. Use Color 2 candy and toothpicks ·to make 2 molecules of hydrogen (Hi) and place in bag

labeled H,. Element. Make your observations.
4. Use Color 3 candy to make 2 atoms of iron (Fe) and place in bag labeled Fe, Element.

5. Use Color 4 and Co/ot 5 candy to make 4 molecules of salt (NaCl) and pl.ice in bag labeled Salt
(NaCl). Compound. Make your observations.

6. Use Color I and Color 2 candy to make 4 molecules of water (HIJ) and place in bag labeled
Water (H,O) Compound. Make your observations.

7. Label I bag Salt Water, Mixture. Take 2 molecules of NaCl and 2 molecules of H10, and place
in bag. Make your observations.

8. Label I bag Dissolved Oxygen, Mixture. Take 2 molecules of 01 and 2 molecules of H10, and
place in bag. Make your observations.

Observations: Draw, using colored pencils or markers, the contents of each bag. Be sure 10 label each 
drnwing accordingly. 



Use the space below to draw your models. 

Bag 1 Bag 2 Bag 3 

Bag 4 Bag 5 Bag 6 

Bag 7 



Analysis Questions 

1. Look at the three bags labeled Element (Bags 1, 2, and 3) and answer the following questions.

a. What do the three bags have in common? (Observe the contents of the bag only. Hint: look at

the color of the candy in the bag.)

b. How does each bag represent elements?

2. Look at the two bags labeled Compound (Bags 4 and 5) and answer the following questions.

a. What two things do they have in common? (Observe the contents of the bag only. Hint: look

at the color of the candy in the bag and the placement of the toothpicks.)

b. How does each bag represent a compound?

3. Look at the two bags labeled Mixtures (Bags 6 and 7) and answer the following questions.

a. What do they have in common? (Observe the contents of the bag only. Hint: again, look at the

colors of the candy in the bag and the placement of the toothpicks.)

b. How does each bag represent a mixture?

4. In your own words, what is the difference between elements, compounds, and mixtures? Use

2-4 complete sentences.



5. Explain the analogy: An element is to a compound as a brick is to a house.

Bonus: Complete your own analogy: 

Elements and compounds are to mixtures as a _____________________ and _________________ are 

to _________________________. 



Answer Key for Analysis Questions 

1. Elements:

a. All gumdrops in each bag are the same color.

b. Each bag represents a single type of atom.

2. Compounds:

a. Gumdrops of different colors connected by toothpicks; fixed arrangement.

b. Represents atoms chemically bonded in a specific ratio.

3. Mixtures:

a. Multiple colors, some connected and some not.

b. Represents substances physically combined, not chemically bonded.

4. Difference:

Elements = one type of atom; Compounds = chemically bonded atoms; Mixtures = physical blend 
of substances.

5. Analogy:

A brick is a single unit (element), houses (mixture) are built from bricks, wood, and other items 
that maintain their same properties. 

Explanation of the Activity and Outcome 

In this activity, you investigated the composition of matter and how atoms combine to form elements, 

compounds, and mixtures. Using gumdrops and toothpicks as models, you created representations of 

these different types of substances. 

When you examined the bags labeled Element, you noticed that each bag contained gumdrops of the 

same color. This represents an element because all atoms in an element are identical. 

For the bags labeled Compound, you saw gumdrops of different colors connected by toothpicks. This 

shows that compounds are formed when atoms of different elements chemically bond in fixed ratios. 

Finally, the bags labeled Mixture contained gumdrops of various colors, some connected and some not. 

This illustrates that mixtures are combinations of elements and/or compounds that are physically 

blended but not chemically bonded. 

Through this modeling activity, you visualized how atoms combine in different ways to form all 

substances in the universe. 

Key Takeaways 

• Elements are made of one type of atom.

• Compounds are made of two or more types of atoms chemically bonded.

• Mixtures are physical combinations of elements and/or compounds without chemical bonding.

• The analogy “An element is to a compound as a brick is to a house” shows that simple building

blocks combine to form more complex structures.
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