
Muffin madness!



Question and purpose
For my 6th grade science fair project I conducted an 

experiment to find out how baking soda affects the rise and 
texture of a muffin. I tested three different measurements of 
baking soda:

1. The original measurement, 
2. Double the amount of baking soda
3. No baking soda   



Variables 
My variables will be 3 different measurements of baking 

soda. 

1. The recommended amount for the recipe: ¼ teaspoon  

2. Double the recommended amount: ½ teaspoon

3. No baking soda. 

I think I have made a good ratio between the measurements so 
there will be a noticable difference between all three tests.



Hypothesis

I think that more baking soda will make the muffin rise 
the most but will make it lumpy and dry. I think that less 
baking soda will cause the muffin to rise less and make it 
dense because there will be nothing to interact with the 
baking powder.



Materials
● Recipe materials (flour, sugar, salt, lemons, poppy seeds, baking 

powder, baking soda, milk yogurt, eggs, butter)
● Three, six cup muffin pans
● Whisk, 4 small metal spoons, one large wooden spoon
● Three bowls, one large, one medium, one very small
● Laptop
● Multiple recording sheets (hand made)



Procedure
1. Gather all materials

2. Preheat oven
3. Start baking three batches of muffins at 375 (degrees 

fahrenheit) for 20-25 minutes
4. Let cool
5. Collect data,I had my mom and dad try the muffins and see what 

they think. I also tried the muffins and did a recording sheet.



Research
Baking soda is a leavening agent used in baked goods like cakes, 

muffins, and cookies. Formally known as sodium bicarbonate, it’s a 
white crystalline powder that is naturally alkaline, or basic. Baking 
soda becomes activated when it’s combined with both an acidic 
ingredient and a liquid. Upon activation, carbon dioxide is produced, 
which allows baked goods to rise and become light and fluffy. This is 
why recipes that include baking soda will also list an acidic ingredient, 
such as lemon juice or buttermilk.

https://www.healthline.com/nutrition/baking-soda-benefits-uses
https://www.healthline.com/nutrition/lemon-juice-acidic-or-alkaline


Conducting the experiment
Me and my mom baked the muffins Monday, January 17th, 

2022. We made one batch of 6 muffins for each 
measurement of baking soda. We messed up the very first 
batch (original recipe) by accidentally adding the butter too 
soon, so we decided to make a fourth batch which was the 
original recipe but with the ingredients added in the correct 
order. We thought that there would only be 6 muffins per 
batch but even though we cut the recipe in half, there ended 
up being 2 more muffins per batch (6 extra muffins in total!)



Data
I took measurements of all 4 versions of the muffins and 

their  rise. I then had my family members (myself included) taste 
the muffins and report how dense the texture was and which 
they liked best on a scale of 1-5 (1=worst and 5=best)  



Data

Batch Height Texture Rating (Avg)

1 (Original, added butter 
too soon)

5 ¼ cm Dense 2.3

2 (2X) 4 ¾ cm Somewhat dense 2.3

3 (0) 4 ¾ cm Dense 2.3

4 (Original) 5 ½ cm Least dense 3.3



Data pt 2-reflections



Results!
Version 4 (regular amount) had the highest rise at 5 ½ cm and 
was liked best by all tasters. Surprisingly, the one with the most 
baking soda was the flattest on top and only rose 4 ¾ cm. As for 
textures, most of the muffins were dense. I found that version 2 
(most baking soda) was the most dense and had lots of air bubbles 
along with not rising as much as the others. I was a little bit 
disappointed at how little a difference there was in rise, texture 
and even taste! The muffins were less lemony than I wanted so in 
the future I would add more lemon juice.



Conclusion
Overall the muffins turned out okay and all tasted very similar. My 
hypothesis was incorrect. There was not as much of a 
difference in  the rise between the three batches. And the one 
with the most baking soda was not the tallest.  I think this because 
that there was not only baking soda in the muffins but also baking 
powder. I think there would have been more of a difference if 
baking soda was the only rising unit. The highest rise we had was 
Version four at 5 ½ centimeters. I thought this experiment was 
very interesting and super fun!
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Recipe
● 4 ½ cups flour                                              **NOT MY RECIPE
● 1 ½ cups of sugar
● 3 tbsp poppy seeds                 
● 1 ½ tbsp baking powder
● ¾, 1 ½, 0, tsp baking soda
● ¾ tsp salt
● 2 ¼ cups plain milk yogurt
● 3 tbsp fresh lemon juice
● 2 ¼ grated lemon zest
● 3 large eggs
● 12 tbsp unsalted butter, melted and cooled


