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Making Measurements with a Brownie Bakeoff! Lab Week 1 

In chemistry, measurements matter a lot! One teaspoon of table salt (NaCl), for example, equals 8.6 * 
1022 molecules of table salt. If you add two teaspoons of salt to a recipe instead of one, you have added 

860,000,000,000,000,000,000,000 additional molecules of salt! 

One teaspoon does not look like much salt until you break it down 
into particles, does it? Have you ever tasted something that is too 
salty, though? Taste buds are the sensors in your mouth that tell 
you when something is yummy, yucky, or too salty. Each taste bud 
is made of a taste pore (1) that opens to taste cells (2). A single 
taste bud has 50 – 100 taste cells. When something passes over a 
taste bud it sends information about the taste to the brain (3). 
Through this process you brain picks up on small changes, like an 
extra teaspoon of salt, in the amounts of ingredients in food.  

 

Chemistry deals with atoms and molecules. Small changes in the 
amounts of the atoms and molecules in a substance can have a 
big change in its composition and, when talking about food, the 
taste of the substance. In fact, cooking is based on chemistry.  

 

Baking is a great way to investigate how making small changes in ingredients can have a big effect on the 
final product. This first lab you will learn about making measurements. You will also investigate how 
small changes to a recipe can have a big effect on the finished product.  

Do you like brownies? If you do, which kind do you like, fudgy or cakey?  
You will get into the kitchen and make two batches of brownies: fudgy 
brownies and cakey brownies. Fudgy brownies have more fat, Cakey 
brownies have an ingredient, baking soda, that fudgy brownies do not.  

 

It is important when you are dealing with atoms and molecules that your 
measurements are as accurate as possible. Did you know that you 
should use different measuring techniques for liquids and solids?  
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Measuring Liquids 

A clear glass or plastic measuring cup is best for measuring wet 
ingredients. When you are measuring liquids, you measure 
volume. Volume is the amount of space something takes up. 
Gases are also measured by volume. The measuring cup in the 
image is a liquid measuring cup that measures by volume. It is 
important that the level of your eye be directly at the line or you 
want to measure, otherwise, it is easy to make a measurement 
that is not accurate as you can see in the image to the right.  

 

Look directly at the line for the correct  
volume for accurate liquid measurements. 

 

 

 

 

LIQUID MEASURING CUP 

MEASURE USING THE MENISCUS: The meniscus is the curved upper surface of a liquid in a tube. 
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Measuring Dry Ingredients 

Measuring cups for dry ingredients are the nesting cups, usually 
in sizes of 1/4, 1/3, 1/2, and 1 cup. These are designed for you to 
fill right up to the rim, scraping off the excess on the top of the 
cup with the flat end of a knife for an accurate measurement. 
Even these cups are not optimal. Because it is easy to pack dry 
ingredients, the best way to measure them is by mass. Mass 
measures the amount of matter in a substance. Mass can be a 
little confusing, because we often use mass and weight as if they 
mean the same thing. However, mass is not affected by gravity 
and weight is. On Earth, your mass does equal your weight. On 
all the other planets in the solar system, though, your mass stays 
the same, because you are made of the same number of 
particles. Your weight changes based on the planet’s gravity.  

 

 

 

 

 

 

 

 

 

 

 

 

 

DRY INGREDIENT MEASURING CUP: 
A properly measured cup of flour 
should have a flat top that is level 
with the brim of the cup.  

DRY INGREDIENT MEASURING BY MASS: Differences in the amount of packing can make a big 
difference in the amount of the dry ingredient that is used. Without looking at the scale, there is no 
visible difference between these three cups of flour. The amount of packing for each of them makes a 
big difference in the masses, and therefore in the amount of matter going into the recipe. 
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Materials 

 Spoons for mixing 
 Correct measuring cups for wet and dry ingredients  
 Measuring spoons 
 Gram scale 
 Knife  
 Small bowl 
 4 large eggs 
 ½ cup cocoa powder 
 1 ½ cup sugar 
 1 teaspoon salt 
 2 teaspoons baking powder 
 1 ¾ cup flour 
 12 ounces chocolate chips (or chopped chocolate) 
 1 teaspoon baking soda (only use ½ t in the cakey brownie recipe) 
 2 Tablespoons vinegar 
 Nonstick cooking spray 
 2 8-inch square pans 
 Parchment paper or aluminum foil 
 Oven, preheated to 350˚F. 
 Microwave 
 2 microwave-safe bowls 

 

Procedure 

Practice Making Measurements (In Class) 

1. Fill in your lab sheet as you go along. 
2. Pour water into the measuring cup using proper measuring technique. If you are not sure if your 

eyes are at the right location, it can be helpful to have another person watching and giving advice.  
3. Use flour to practice proper measuring with a dry ingredient measuring cup that measures 1 cup. 

Use the cup with the gram scale to measure flour that has been lightly added to the cup and then 
scraped off. Use the cup with the gram scale to measure flour that has been packed tightly in the 
measuring cup and then scraped off. Use the gram scale to measure flour that you feel has had the 
right amount of packing. 1 cup of flour measures at or close to 130 grams.  

 
The only difference in the procedure for the two types of brownies is the amount of cooking time.  
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Making Fudgy Brownies: Use the Table on your lab sheet for the amounts of each ingredient for the 
recipe. 
1. Practice proper measuring technique as you make both recipes. 
2. Line an 8-inch-square baking pan with parchment paper and coat with cooking spray. 
3. Put the butter, chocolate chips, and sugar into a microwave-safe bowl. 
4. Melt the chocolate and butter in 30-second increments (do not overheat) stirring every 30-seconds 

until the chocolate is melted. Remove from the microwave and let cool.  
 

(You can start making the cakey brownie while the chocolate mixture cools. Be sure to keep both 
bowls separated so you do not confuse which mixture is fudgy and which is cakey.) 

 

5. Once the chocolate mixture is cool to the touch, but still warm, mix in the eggs. Beat until well 
mixed.  

6. Use the table on your lab sheet when measuring the dry ingredients: 
 Tare the scale for the dry measuring cup 
 Measure the correct amount of the cocoa powder, sugar, and flour into the cup, scraping 

the excess to make it level with the appropriately sized cup.  
 Measure the mass on the scale.  
 Write the data from the scale in the table on your lab sheet. 

7. Mix the dry ingredients together. Mix into the wet chocolate mixture until well mixed.  
8. Pour into the prepared pan.  
9. Bake for 25-minutes. Remove from the oven, and cool completely. 
10. Cut the brownies into 16 squares. 
 
Making Cakey Brownies: Use the Table on your lab sheet for the amounts of each ingredient for the 
recipe. 
1. Line an 8-inch-square baking pan with parchment paper and coat with cooking spray. 
2. Put the butter, chocolate chips, and sugar into a microwave-safe bowl. 
3. Melt the chocolate and butter in 30-second increments (do not overheat) stirring every 30-seconds 

until the chocolate is melted. Remove from the microwave and let cool.  
4. Once the chocolate mixture is cool to the touch, but still warm, mix in the eggs. Beat until well 

mixed.  
5. Use the table on your lab sheet when measuring the dry ingredients: 

 Tare the scale for the dry measuring cup 
 Measure the correct amount of the cocoa powder, sugar, and flour into the cup, scraping 

the excess to make it level with the appropriately sized cup.  
 Measure the mass on the scale.  
 Write the data from the scale in the table on your lab sheet. 
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6. Mix the dry ingredients together. Mix into the wet chocolate mixture until well mixed.  
7. Pour into the prepared pan.  
8. Bake for 30-minutes. Remove from the oven, and cool completely. 
9. Cut the brownies into 16 squares. 
 
Note: For this lab we are using the American Units you are used to. Next week, we will investigate  
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Making Measurements with a Brownie Bakeoff! Chemistry Lab Sheet Week 1 

Measuring Liquid Ingredients  

 Draw a line across the cup showing an accurate measurement for 1 liquid cup of water. (Hint: Don’t 
forget there will be a meniscus.) 

 Draw an eye at the proper position for an accurate measurement. 
 

 

 

Measuring Dry Ingredients  

 

 The Mass of Flour that is loosely packed is     . 
 

 The Mass of Flour that is tightly packed is     . 
 

 The Mass of Flour that is medium packed is     . 
 

 Which of these came closest to 130 grams?      
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Go row by row on the table below and circle the ingredients that are used in different amounts.  

Making Measurements with a Brownie Bakeoff! Chemistry Lab Sheet 

 

Measuring the Masses: Data Table  

Do Not Forget to Write the Units Down When Making Measurements. 

 

Column 1 Column 2 Column 3 Column 4 

Dry Ingredient Your Mass Measurement  
with the Scale 

Ideal Mass 
Measurement 

Difference 
(Subtract Column 2 from 

Column 3) 

Cocoa Powder 
 

25 grams 
 

Sugar 
 

187 grams 
 

Flour: Fudgy 

 

97.5 grams 

 

Flour: Cakey 

 

130 grams 

 

 

For Column 4: Keep the negative and positive signs with the number. 

 

Fudgy Brownies Cakey Brownies 
2 large eggs 2 large eggs 
¼ cup cocoa powder (25 grams) ¼ cup cocoa powder (25 grams) 
¾ cup sugar (187 grams) ¾ cup sugar (187 grams) 
½ teaspoon salt ½ teaspoon salt 
1 stick butter ½ stick butter  
1 teaspoon baking powder  1 teaspoon baking powder  
¾ cup flour (97.5 grams) 1 cup flour (130 grams) 
8 ounces chocolate chips (or chopped chocolate) 4 ounces chocolate chips (or chopped chocolate) 
 ½ teaspoon baking soda  
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Were the masses you measured on the scale close to the Ideal Mass Measurements? 

 

 

Do you consistently measure heavy or light when using a dry measuring cup?  

 

 

Brownies 

Describe the difference in the texture and taste of the two brownies. The three ingredients that are in 
different proportions to each other are butter, chocolate chips, and flour. Describe how changing the 
amounts of those ingredients made a difference in the two brownies. 

 

Cakey Brownies: 

 

 

 

Fudgy Brownies: 

 

 

Cakey brownies cook for 5 minutes longer than fudgy brownies. What difference do you think it 
makes to be exposed to a heat source for 5 extra minutes? (Hint: Have you ever had anything to eat 
that was over cooked?) 
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In the small bowl, mix the ½ t of baking soda with vinegar. Baking soda is used in recipes that contain 
an acidic ingredient. Chocolate is acidic. Based on what you observed when you mixed baking soda 
with vinegar (which is also an acidic ingredient) Why do you think baking soda is used in cakey 
brownies but not in fudgy brownies? 

 

 

 

 

Which do you like better, cakey or fudgy brownies?  

 

 

 

Use mL as your units and write the volume amounts of the liquids.  

  


