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Questions: What puts the ‘pop’ in my popcorn?

Learning:
· Preparing and carrying out a practical assessment following a scientific process – question, research, hypothesis (in science, a hypothesis is an idea or explanation that you then test through study and experimentation), plan experiment, record information/data, analyse, draw a conclusion and communicate results.
· Physical and irreversible changes.

The food science:

Popcorn is made from a type of corn kernel. A kernel of popcorn has three parts: germ (the middle), endosperm, and pericarp (hull). 

Popcorn kernels have two layers. The construction and composition of corn kernels create the conditions needed for popping. The outer layer is the light yellow, transparent hull. When intact, the hull does not let any moisture in, and none will be released until the hull is broken. This will act as a pressure vessel during popping.
 
Inside of the hull is the endosperm. The endosperm is comprised of hard starch and a small amount of moisture. It is very hard before it is popped, as can be experienced by trying to crush one between your fingers. 

When the popcorn kernel is heated, the moisture trapped in the kernel turns to steam. This is pushed past the boiling point by the pressurised environment created by the hull. The pressurised heat gelatinises the hard starch, turning it from solid to a flexible form.

As the popcorn kernel continues to heat, the pressure eventually exceeds the strength of the hull, and the hull ruptures. The pressurized steam within the kernel immediately expands and causes the gelatinised starch to puff in the process. As the steam escapes, the temperature of the starch quickly drops and allows it to take a solid form. The result is a fluffy, popped, popcorn kernel. 








How to:

1. Research – find out more about the types of corn that is used for making popcorn. Investigate the structure of the kernel. 
2. Form a hypothesis – a hypothesis is an idea about how something works that can be tested using experiments. A prediction says what will happen in an experiment if the hypothesis is correct. What results do you expect to see in the experiment? 
3. Design an experiment – what variations can you think of? A variable is used in a Fair Test. A variable is any one of the elements of the test which could be changed. They can change the outcome of an experiment. What variables can you think of for popping corn? Examples may include storage temperature of the corn, cooking temperature and cooking time. 

Examples: 

Experiment 1: The control experiment

Set up a control: Count out 100 popcorn kernels. Heat oil until it begins to just smoke. Add the popcorn, cover the pan and let it pop. When the popping stops, count how many of the 100 kernels popped and how many did not pop.

Experiment 2: What will happen if there is more water inside the popcorn kernels?

Count 100 popcorn kernels from the same bag used in the control experiment. Soak the kernels in water overnight. The next day, drain off the water and pat the kernels dry. 

What might happen when the kernels are heated? Why? 

Follow the same popping procedure used in the control experiment. When the popcorn is done, count how many of the 100 seeds popped and how many did not pop. Did the kernels with more water pop bigger or faster or better? Or was the popcorn too wet to pop?

Experiment 3: What happens if the popcorn is heated at a lower temperature?

Count 100 popcorn kernels from the same bag used in the control experiment. Heat the oil in the popper to a temperature of only 120°C. What might happen when the kernels are heated? Why?


When the popcorn is done, count how many of the 100 seeds popped and how many did not pop. Did the lower temperature pop the kernels bigger or faster or better? Did the lower temperature fail to heat the water in the popcorn kernels enough to pop them?

Experiment 4: What if you make holes in the popcorn kernels? Will that help the heat get inside and pop the corn more quickly?

Use a needle* to make several tiny punctures in the outer covering of a handful of popcorn kernels. 

What might happen when the kernels pop and why? Follow the same popping procedure used in the control experiment. Did the punctured kernels pop bigger or faster or better? 

*Make a risk assessment for this activity – the needle may be for adult use only.

Resources may include: 
· popcorn kernels for popping
· pan with cover 
· oil 
· cooker
· needle (for adult use only)

Record and results:

1. Carry out the experiment(s) record the hypothesis before each experiment. For each experiment summarise the results and if the hypothesis was correct. How will the results be recorded? 

2. Draw a conclusion and summarise what has been learned.

Cook and eat:

Use the popcorn to try out some different ideas - it can be flavoured with a wide range of ingredients both sweet and savoury. Try:
· Bombay popcorn mix - salted popcorn with chickpeas, raisins, nuts and Indian spices. Why not try this recipe?
· Granola bars – add plain popcorn to granola bars for a different texture and added fibre.

· Garlic chili lime - combine 2 x 5ml spoons chilli powder, ½ x 5ml spoon garlic powder, and ¼ x 5ml spoon paprika. Spray popcorn with oil while it’s hot and evenly coat. Squeeze the juice of ½ a lime over popcorn and add seasoning mixture, tossing until combined.
· Spicy - drizzle with tahini and soy sauce before scattering with chopped chilli and sesame seeds.

Supporting resources:

All about popcorn – includes a slow-motion video showing ‘popping’ 
https://www.popcorn.org/All-About-Popcorn/What-Makes-Popcorn-Pop 
The secret science of popcorn – useful graphics and information
https://www.acs.org/content/acs/en/education/whatischemistry/adventures-in-chemistry/secret-science-stuff/popcorn.html 
Why Does Popcorn Pop? – Popcorn Science
https://foodcrumbles.com/why-does-popcorn-pop/ 
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