
The Science of Baking



Introduction

Baking soda is the main leavening agent in most recipes for cookies and cakes. It reacts 
with other ingredients and creates air bubbles that help the pastry to rise or 
spread. However, the reaction is different with cookies and cakes. In most cakes, the baking 
soda reacts with any acidic liquid such as buttermilk, yogurt, and coffee. So, you must put it 
in the oven before all the bubbles disappear. But, with cookies it reacts with the butter 
once it melts so you can store it in the fridge and the cookies will react the same way.



Research 
Question/Variables

Question:

• How does the amount of baking soda affect the 
way a cookie bakes?

Explanation:

• I will use 3 different amounts of baking soda 
and see which batch has the best result.

Variables:

• Independent: Baking soda

• Dependent: Amount of baking soda



Hypothesis

If I add a lot of baking soda, then the baking soda will react in a way that will result in a 
fluffier and more cake-like cookie, because when baking soda reacts with something acidic, 
it produces carbon dioxide gas which is used to fluff things up.



Materials 
• · 2 ¼ cups all-purpose flour (270g)

• 1 teaspoon baking soda

• 2 teaspoons baking soda

• 3 teaspoons baking soda

• ¾ teaspoon salt

• 1 cup unsalted butter softened (227g) ·

• ¾ cup light brown sugar (165g)

• ¾ cup granulated sugar (150g)

• 1 large egg

• 1 tablespoon vanilla extract

• 1½ cups chocolate chips or chunks or chopped bars (270g)

• Eletric mixer

• Bowls

• Baking sheet

• Cookie scoop



Procedures
• 1. In a large bowl, mix the flour and salt.

• 2. In a separate bowl combine butter and 
sugars.

• 3. Add egg and vanilla beat until combined.

• 4. Gradually add the flour mixture and beat 
until just combined.

• 5. Divide dough into 3 parts and in one add 1 
tsp of baking soda, in the next add 2 tsps., and 
in the next add 3 tsps.

• 6. Add your preferred amount of chocolate 
chips to each

• 7. Preheat oven to 375F.

• 8. Place each batch onto separate baking trays 
lined with

• parchment paper, in dough balls spaced out 
evenly.

• 9. Bake for 10-12 minutes.

• 10. Measure length and height of cookies and 
determine average.



Data
Average Length (cm) Average Hight

(cm)

½ tsp. baking soda cookies 8.29 cm 1.04 cm

1 tsp. baking soda cookies 8.08 cm 0.74 cm

1 ½ tsp baking soda cookies 8.61 cm 0.60 cm

½ tsp. cookies: 1 tsp. cookies: 1 ½ tsp. cookies:



Discussion 
of results

• The ½ tsp. Cookies were crunchy, crumbly, and a bit 
dry.

• The 1 tsp. Cookies were still crunchy and crumbly, 
but they were definitely a lot softer and chewier 
than the ½ tsp cookies.

• The 1 ½ tsp. Cookies were again still a bit crumbly, 
but softer than all of them. The more baking soda, 
the chewier and softer the cookies seem to get.

• Though the cookies don’t seem to be that different 
in size, the baking soda makes a big difference in 
texture.

• I noticed that the more baking soda you add to the 
cookie, the softer and chewier it is. But the less 
baking soda you add, the more crunchy, crispy, and 
crumbly the cookie is. I also noticed that the baking 
soda does not affect the size of the cookie as much 
as I thought it would. When it came to length, the 
sizes were kind of random. They were all about the 
same size. But the height of the cookie seemed to 
decrease as more baking soda was added.



Conclusion

“How does the amount of baking soda affect 
how a cookie bakes?” An interesting question 
really. Here’s my hypothesis. “If I add a lot of 
baking soda, then the baking soda will react in 
a way that will result in a fluffier and more 
cake-like cookie.” Turns out, my hypothesis 
was incorrect. The baking soda does not make 
the cookie fluffier; it makes it chewier and 
softer. The baking soda also does not change 
the size as much as I thought it would. 
According to my data, all the cookies were 
almost the same size. Off by a couple 
millimeters. I learned that the less baking soda 
you add, the crunchier the cookie will be. A 
helpful fact to know in the future. Something 
that could have screwed up my data, was if I 
added baking powder as well. The baking 
powder could have messed with the baking 
soda and created different data. Luckily, I used 
a baking powder-free recipe. I had fun doing 
this project and I'm glad I have this knowledge 
for the future.



Implication 
and ideas 
for future 
research

Perhaps in the future I could 
experiment with different brands of 
baking soda. See the difference and 
find out which one is more effective! 
There are plenty of ways I could spin 
off this idea and I look forward to 
expanding my brain and trying things 
out in the future.
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