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Questioning and Predicting: 
 

Question 
 

How are good popping pearls made (good means the popping pearls have extremely thin skins 

and are held together so they don’t break instantly and nicely fit up a bubble tea straw) and under 

what conditions are “good” popping pearls formed? 

 

 

Aim 
 

My aim is to determine the best way to make popping pearls, and the advantages and 

disadvantages of making them vs. buying them 

 

Hypothesis 
 

My hypothesis is that the length of time the pearls are in the calcium chloride solution will 

change the way the pearls are formed and how good they are. 

 

 

Before beginning my experiment I first need to learn what spherification is: 

 

Spherification happens when the sodium alginate molecules run into the calcium chloride 

molecules and it creates calcium alginate.  

 



 

 

2NaC6H7O6  +  CaCl2 = 2NaCl + C12H14CaO12 

 

Calcium alginate is a gelatinous molecule like jelly. This is what the skin of the popping pearl is 

made of and seeing as you only leave the popping pearl in for a minute or two, the calcium 

chloride can’t react with all of the sodium alginate causing the popping effect. Spherification can 

also be affected by the pH of the liquid. If the pH is too low then the acidity of the liquid will 

cause it to dissolve. 

 



 
For my experiment we want the liquid to be a pH of 4 or above. 

 

 

 

Planning and conducting: 
 

Ingredients and equipment 
 

● Sodium alginate 

● Calcium chloride 

● Hershey's syrup (strawberry) 

● Water (to mix with calcium chloride) 

● Metal bowl 

● Syringe  

● Cup 

● iPad 

● Paper towel  

● Water (to dilute syrup) 

● Scale 

● Sieve 

● 1 cup scoop 

 

Variables 



 

Change (Cows) - My independent variable is the length of time I leave the popping pearls in the 

solution. 

 

Observe (Often) - The dependant variables that I will be looking for in my popping pearls to 

make them “good” include: 

● Thin skin around the outside of the pearl 

● When squeezed, the pearl pops easily 

● A bright taste 

● Roughy 8.5mm in diameter  

● Fits in a standard boba straw 

 

Measure (Moo) - The dependent variable that I will measure is the percentage of “good” popping 

pearls that I can make (see definition of “good” above). 

 

Same (Softly) - The things that I will keep the same (which are the control variables) throughout 

this experiment include: 

● The recipe of the solution 

● The syrup to water ratio 

● The pipet I squeeze the syrup out of 

 

I chose this experiment because I am interested in opening a bubble tea market stall at the 

Stirling market as there hasn’t been one before. To buy popping pearls for my drinks costs 60 

dollars for 6 kg and that made me wonder: “Can I make these?” So I am conducting this 

experiment to see whether or not to buy them. I know that store bought popping pearls are 

roughly 8.5 millimeters in diameter and very nice and shiny so I will compare my results to the 

actual popping pearls. 

 

Method 
 

1. Put 250 ml of fruit syrup in a cup (Hersheys strawberry) 

2. Add 250 ml of water to the syrup 

3. Add 2 grams of sodium alginate to the cup and blend/stir until sodium alginate dissolves 

4. Put fruit solution in fridge for 1 - 5 hrs to remove air bubbles 

5. While solution is in the fridge, in a new bowel add 2 cups of water 

6. Add 2 grams of calcium chloride to the bowl 

7. Stir the solution using a clean spoon until calcium chloride has completely dissolved (set 

aside 

8. After 1 - 5 hrs take the syrup solution out of the fridge and use a plastic syringe to suck 

up some liquid 



9. Get the calcium chloride solution that was set aside before and put one drop of syrup into 

the calcium chloride solution 

10. Leave in solution for an amount of time, given by the experiment, and then remove pearl 

with a strainer 

11. Clean the pearl with water and give it a try! 

 

Processing and analyzing data and information: 
 

Popping pearl scoring system 
● 1/5 - Doesn’t pop at all or pops without contact and is an odd shape, doesn’t fit up a boba 

straw or taste right 

● 2/5 - Only pops after lots of squeezing or pops too easily, barely fits up a boba straw or 

too small and doesn’t look right 

● 3/5 - Pops okay and fits up boba straw, may be a bit small/big but looks and tastes right 

● 4/5 - Pops well and has a good shape, fits up a straw without a fuss and looks great 

● 5/5 - Pops easily in the mouth and gives you a bang of flavour, fits up boba straw and is 

shiny and spherical  

 

Category 4 and 5 are considered “good” popping pearls. 

 

Tables of results of popping pearl making 
  

Using recipe from https://www.sciencebuddies.org.au 

 

 20s 40s 1min 1min 20s 1min 40s 2min 

Test 1 3 2 2 4 4 5 

Test 2 4 2 3 4 4 4 

Test 3 4 2 3 4 4 3 

Test 4 1 2 2 4 4 2 

https://www.sciencebuddies.org.au/


Test 5 2 3 3 2 2 3 

Test 6 1 1 4 3 4 2 

Test 7 1 3 4 4 4 4 

Test 8 3 2 3 3 3 3 

Test 9 1 3 2 1 1 2 

Average 2.2 2.2 2.8 3.2 3.3 3.1 

   

 



 
I tweaked the popping pearl scoring system so the pearls need to fit up any straw, not a boba 

straw as the syringe I bought doesn’t make the right sized drops. However, I think with the right 

sized syringe, the pearls will be fine.  

 
Overall I didn't really like the results and thought I would try again, this time with a special book 

MOLECULAR GASTRONOMY BY MOLECULE-R AN INTRODUCTION TO THE 

SCIENCE BEHIND 40 SPECTACULAR RECIPES my teacher (Mrs Finney) leant me. 



 

Attempt 2 of popping pearl making 
 

Ingredients and equipment 
 

● Sodium alginate 

● Calcium chloride 

● Hershey's syrups (strawberry) 

● Water (mix with calcium chloride) 

● Metal bowl 

● Pipette 

● Cup 

● iPad 

● Paper towel  

● Water (to dilute syrup) 

● Scale 

● Sieve 

● 1 cup scoop 

 

Method 
 

1. Blend together 2 g of sodium alginate into 1 cup of Hershey’s strawberry syrup and 1 cup 

of water 



 
2. Let the preparation sit for at least 15 minutes in the fridge to allow the air bubbles trapped 

within the solution following the brewing of the preparation to escape 



 
3. Prepare a calcium chloride bath by dissolving 5 g of calcium chloride, with 4 cups of 

water 





 



4. Suck up some of your strawberry solution with a syringe. (I switched the bowls here so 

the sieve would fit in the bowl)

 
5. Using a syringe, push drops of liquid into the solution until syringe is empty 

 
6. Leave for ___ amount of time 

7. Using a sieve, take the pearls out of the solution and wash for 20 seconds 



8. Rank the popping pearls using the popping pearl scoring system 

 

Tweaked popping pearl scoring system 
● 1/5 - Doesn’t pop at all or pops without contact and is odd shape, does not fit up a boba 

straw or taste right 

● 2/5 - Only pops after lots of squeezing or pops too easily, barely fits up a boba straw or 

too small and doesn’t look right 

● 3/5 - Pops okay and fits up boba straw, may be a bit small or big but looks and tastes 

right 

● 4/5 - Pops well and has a good shape, fits up a straw without a fuss and looks great 

● 5/5 - Pops easily in the mouth and gives you a bang of flavour, fits up a straw and is 

shiny and spherical  

 

 

 

 20s 40s 1min 1min 20s 1min 40s 2min 

Test 1 1 3 1 4 4 4 

Test 2 4 2 3 4 3 4 

Test 3 4 2 4 4 3 4 

Test 4 1 4 4 4 3 3 

Test 5 2 2 3 4 2 4 

Test 6 1 2 3 5 2 4 

Test 7 1 1 1 3 4 3 

Test 8 3 1 1 4 2 3 



Test 9 1 1 1 4 3 5 

Average 2 2 2.3 4 2.8 4.2 

 



 





 
 

Though getting better results, I found that the pearls would completely congeal if I didn’t eat 

them 5 minutes after making them which is not ideal as the market goes for six hours and most 

people like the popping sensation of the pearls. 

 

Concluding and evaluating 

 

Conclusion  

 
In conclusion I found that the conditions of popping pearl making are a bit too precise for me to 

recreate perfectly at home and I would have to make each pearl one by one so it would take 200 

minutes to make 100 pearls (which is not feasible) 

 

 

Evaluating 

 



I think my experiment was a fair test as I judged everything with the same scoring system and 

the same person judged my pearls. The people who would be interested could be boba lovers that 

want to make the pearls, boba shops that might want to start making pearls by hand or scientists 

that might be studying popping pearls. I would say my experiment was pretty accurate although I 

had to refresh the solution once or twice. I think my experiment was valid as I was able to 

compare my results to the store bought ones by measuring the diameters and also repeated the 

experiment 9 times for every test. 

 

Things I could improve:  

● Replacing the solution each time I ran the test to ensure each popping pearl got the same 

treatment 

● Using a larger syringe to make bigger pearls 

● Physically putting store bought pearls in front of my created pearls  

● Spotting differences between the pearls physically 

● Doing 10 tests instead of 9.  

 

 

Science 2024 Logbook 

 

19th of March 2024 
 

My question is - How are good popping pearls made (good means the popping pearls that have 

extremely thin skins and are held together so they don’t break instantly and nicely fit up a bubble 

tea straw) and under what conditions are the “good” popping pearls formed? 

 

21st of March 2024 
 

Today we wrote our aim and hypothesis for our experiment. Tonight I will be looking at the 

different types of syrup to decide and figure out how much to spend. 

 

3rd of April 2024 
 

Today I didn’t really do anything experiment-wise but decided to make bubble tea to see the 

rough diameter of the pearls and to see how hard you need to squeeze to pop them (but mainly as 

an excuse to have bubble tea). 

 

5th of April 2024 
 



I will be figuring out how I’m going to conduct this experiment and placing my order for 

ingredients so they will hopefully arrive in time for the school holidays. I am aiming to spend 

about $50. I’m also now trying to find the equipment I need by looking online 

 

7th of April 2024 
 

Today I have figured out the cost of all ingredients which will probably be around $50 - $55 (that 

may seem a bit close to buying them in the first place but if I were to order them in only the 

quantity that I need, it would cost less than $30) I will hopefully place all of my orders 

tomorrow, so they can come in time for the school holidays. I also had a talk with my mum and 

she entered me into the competition and we looked at some of the websites I could buy from. 

 

8th of April 2024 
 

I placed my order for everything except for the sodium alginate as I can’t find any cheap food 

grade ones and the one I did before is out of stock. 

 

19th of April 2024 
 

Everything arrived for the experiment and I was super excited! I celebrated with a bubble tea and 

hoped to do my experiment soon. 

 



 



 
 

 

21st of April 2024 
 

I am going to start my experiment today and draw up my graph. I am really excited to play with 

this equipment to make popping pearls! 

 

21st of April 2024 
 

I didn't really like the results of the popping pearls and I don’t know what to do. However, we 

still had some fun drinks with dinner!  



 
 



8th of May 2024 
 

My teacher (Mrs Finney) lent me a book with a recipe for popping pearls in it (MOLECULAR 

GASTRONOMY BY MOLECULE-R AN INTRODUCTION TO THE SCIENCE BEHIND 40 

SPECTACULAR RECIPES). She told me to try again this time using the recipe from the book. 

 

12th of May 2024 
 

In hopes that it will work out, I will try my experiment again today. This time using the recipe 

from the book. 

 

12th of May 2024 
 

I still can’t get the popping pearls to work out as the syringe doesn’t make the right sized drops 

while the popping pearls will completely congeal due to the calcium chloride molecules sticking 

on the pearl (causing the chemical reaction to continue). I don’t think I can do the experiment 

again, as I am running low on ingredients  

 



 

 

6th of June 2024 

 
Today I wrote my results and made my graph for my experiment. Although disappointed that I 

didn’t get positive results, I am still happy I did the experiment. I now know that I need to buy 

them instead of making them 

 

16th of June 2024 

 
I am now finishing up by writing the conclusion and evaluating my results. I will be figuring out 

what I can do to make the test better, as well as showing how my results were valid and 

concluding my experiment 

 

30th of June 2024 

 
Finally finished, I will get my family to proof read it ready to upload 
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