
That's the way the cookie crumbles 

Purpose:  
The purpose of this multi-level task is to engage students in an investigation that leads to the 

comparison of experimental probability, with a theoretical probability. 

Achievement Objectives: 
S5-3: Compare and describe the variation between theoretical and experimental distributions in 

situations that involve elements of chance. 

S5-4: Calculate probabilities, using fractions, percentages, and ratios. 

Description of mathematics:  
The background knowledge presumed for this task is outlined in the diagram below: 

 

This task may be 'scaffolded' with either a focus on following the procedures given, or it may be 

given as an opportunity for students to design their own simulation. The approach should be chosen 

in sympathy with their skills and depth of understanding. 

Activity:  
Task: A bakery is producing cookies for a fundraising drive. The 

cookies come in packs of 5. 

A fault in the design of the machinery means that one in every 

ten cookies crumbles when packed. 

Model this process to work out an experimental probability of 

getting exactly two crumbled cookies in a pack. 

  

Compare your experimental probability with the theoretical probability of getting two crumbled 

cookies in a pack. 

  



The procedural approach  
The student is able to carry out a simulation to generate a probability and to compare this value with 

the calculated theoretical probability. 

Prompts from the teacher could be: 

1. Use your calculator to generate a random number Each digit represents a cookie, with a 7 

representing a crumbled cookie. Each five digit number represents a pack of cookies. 

2. Run this simulation for 100 trials (packs of cookies). 

3. Highlight the successful trials (exactly two crumbled cookies in a pack). 

4. Calculate the experimental probability of getting exactly two crumbled cookies in a pack. 

5. To calculate the theoretical probability, set up a probability tree to show all the possible 

ways a pack can be filled with C, crumbled and N, not crumbled cookies. 

6. Compare the two probabilities that you found. 

  

    

http://www.nzmaths.co.nz/sites/default/files/images/experiences/cookies_image1a.PNG
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The conceptual approach  
The student is able to design and carry out a simulation to generate a probability and to compare 

this value with their calculated theoretical probability. 

Prompts from the teacher could be: 

1. Run a simulation to model a large number of packs of cookies. You can use Ran# on your 

calculator to generate random numbers. Set up your calculator to generate random 

numbers that represent the cookies in a pack. An appropriate number of digits can be 

chosen to represent the crumbled cookies. 

2. Calculate the experimental probability from your simulation. 

3. Calculate the theoretical probability for exactly two cookies in a pack to be crumbled. 

4. Compare the two probabilities that you found. 
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