Pre-Algebra: Probability             		 	Name ___________________
What Makes a Coin Fair?
 
Warm‑Up: Making Predictions
Answer before using the simulator or flipping a coin.
1. If a fair coin is flipped 2 times, what do you expect to happen?


2. If a fair coin is flipped 10 times, do you think you will get exactly 5 heads and 5 tails? Why or why not?


3. Which outcome seems more likely? (Circle one)

· HTHTHTHTHT
· HHHTTTTTHH

Explain your reasoning:

 
 
PART 1: Coin Flip Simulation (10 Flips)

Use the Coin Flip CODAP Student file to perform 5 experiments with 10 flips.

Compare your results (i.e., the proportion of Heads and Tails) across the different samples:

Compare your results with others and answer the following:

1. Were all the results the same?

2. Did any results look “weird” or “unfair”? Why might that happen?


__________________________________________________________________
A fair coin has two outcomes:
Sample Space: {H, T}
Since each outcome is equally likely:
	P(Heads) = ½ = 0.5

P(Tails) = ½ = 0.5

This is called a uniform probability model.
____________________________________________________________________

3. In your own words, what does a probability of 0.5 mean?




PART 2: What Happens When We Flip MoreTimes?

1. Use the simulator in Coin Flip CODAP Student for 20, 50, and 100 experiments. Record the combined results in the table and use CODAP to visualize the results separately by experiment. 

	Number of Flips
	% Heads
	% Tails

	20
	
	

	50
	
	

	100
	
	




2. As the number of flips increased, how did the percentage of heads change for the combined results and for the individual experiments?

3. Did the relative frequency ever equal exactly 0.5?

4. Which result best matches the theoretical probability? Why?



Law of Large Numbers:

As the number of trials increases, the experimental probability 

____________________________________________  to the theoretical probability. 

SUMMARY
Theoretical vs. Experimental Probability
Theoretical Probability
· Determined using mathematics and reasoning
· Calculated before conducting the experiment
· Assumes outcomes are equally likely
· Uses all possible outcomes
Favorable outcomes​ ÷ Total possible outcomes
Experimental Probability
· Determined using observed results
· Calculated after conducting the experiment
· Uses collected data or trial results
· Can vary from the theoretical probability, especially with small samples
Number of times the event occurred​ ÷ Total number of trials
Key Vocabulary
· Outcome
· Event
· Sample space
· Trial
· Theoretical probability
· Experimental probability
· Fair / Unfair
· Random
· Variation
· Sample size
Important Idea
1. Based on your results, what did you notice about the effect of sample size on probability estimates?

Reflection

2. A coin is flipped 8 times and lands on heads 7 times. Does this mean the coin is unfair? Explain your reasoning.
