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A p-value (probability value) is a statistical measure used
in hypothesis testing to help decide whether the results of an
experiment are meaningful or likely due to random chance.

In simple terms it answers the question
“If nothing unusual is happening, how
surprising are these results?”

•A small p-value means the observed
results are unlikely to occur by chance
alone providing strong evidence
against the null hypothesis.

•A large p-value suggests the results
are consistent with random variation
and do not provide enough evidence to
reject the null hypothesis.
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Activity Title: Understanding p-values through Coin Toss
Objective

Help students understand what a p-value means in hypothesis testing using a real-life experiment.
  Materials Needed
•1 coin 
•Paper & pen (for recording results) 

Step-by-Step Procedure
1. State the Hypotheses
•Null Hypothesis (H₀): The coin is fair (equal chance of heads & tails) 
•Alternative Hypothesis (H₁): The coin is biased 
2. Conduct the Experiment
•Toss the coin 20 times
•Record the number of heads 
3. Example Observation
Suppose you get:
•Heads = 16 
•Tails = 4 
4. Discuss with Students
Ask:
•“If the coin is fair, is getting 16 heads out of 20 common or rare?” 
5. Explain p-value (Conceptually)
•The p-value is the probability of getting results this extreme (or more extreme) assuming the coin is fair. 
•If this probability is very small, we doubt the coin is fair. 

Visualizing the Idea
𝑃 𝑋 ≥ 16  where 𝑋 ∼ 𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙 𝑛 = 20𝑝 = 0.5

This represents the probability of getting 16 or more heads out of 20 tosses.
Interpretation

•If p-value < 0.05 → Reject H₀ (coin may be biased) 
•If p-value ≥ 0.05 → Do not reject H₀ (coin seems fair) 

Student Discussion Questions
1.What does a small p-value indicate? 
2.Does a large p-value prove the coin is fair? 
3.What happens if we increase the number of tosses?
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MCQ 

MCQs on p-values

1. What does a p-value represent?

A) Probability that null hypothesis is true

B) Probability of observed result under null hypothesis

C) Probability of alternative hypothesis

D) Level of significance

Answer: B

2. A small p-value (≤ 0.05) indicates:

A) Strong evidence against null hypothesis

B) Strong evidence for null hypothesis

C) No evidence

D) Data is incorrect

Answer: A
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