Lesson Plan: Probability 
	Lesson Overview
	 

	Description
	The purpose of this lesson is to help students develop an understanding of probability as a measure of likelihood by investigating chance processes through simulation. Students explore the relationship between theoretical probability and experimental probability using a coin‑flip simulation and discover how relative frequency changes as the number of trials increases, building intuition for the Law of Large Numbers.


	Subject Area(s)
	Mathematics

	Grade Band(s)
	6-8


 
  
	Learning Progression Alignment
	 

	Strand
	Strand C — Analysis and Modeling Techniques

	Substrand
	Substrand C.5. — Models of Data

	Concept
	Concept C.5.2 — Creating models — Develop an understanding of patterns and relationships. Use data and technology to build and refine models. Advance these skills by constructing complex models that incorporate multiple variables, assess assumptions, and improve predictions.
· 6-8.C.5.2a: Identify relationships between variables and represent them using tables, graphs, or diagrams (e.g., decision trees, flowcharts).
· 6-8.C.5.2b: Use simple mathematical or computational models (e.g., statistical summaries, spreadsheet formulas) to describe patterns and relationships in data.
· 6-8.C.5.2c: Test and refine models by comparing predictions to actual data values.

	Common Core
	7.SP.C.5
7.SP.C.6
7.SP.C.7


 
	Tool(s)
	 

	Type
	No-Code

	Tool
	CODAP

	Programming Language
	 

	Other Tech Notes
	Furey, Edward "Coin Flipper" at https://www.calculatorsoup.com/calculators/statistics/coin-flipper.php from CalculatorSoup, https://www.calculatorsoup.com - Online Calculators


 
 
 
	Lesson Materials
	 

	Dataset
	

	Datasheet
	

	Student Document(s) & File(s)
	Student WS Probability
Coin Flip CODAP Student 

	Teacher Document(s) & File(s)
	Teacher WS Probability KEY
Coin Flip CODAP Teacher 


 Lesson Plan Template 1
	Lesson Plan
	 

	Lesson Focus
	Students investigate chance processes through simulation to understand probability as a number between 0 and 1 and to connect theoretical probability with experimental probability through long‑run relative frequency.

	Content Objective(s)
	By the end of the lesson, students will be able to:
· Describe probability as a value between 0 and 1 that represents likelihood
· Identify the sample space for a chance event and develop a uniform probability model
· Calculate experimental probability using relative frequency
· Compare theoretical probability to experimental results
· Explain why larger numbers of trials produce results closer to predicted probabilities

	Prerequisite Knowledge & Skills
	Students should be able to:
· Use fractions and decimals
· Understand ratios and proportional reasoning
· Organize and count data in tables
· Perform basic division
· Follow multi‑step instructions

	Lesson Details
	 

	Lesson Hook & Warm-up
10 mins
	STUDENT FACING

Students respond to discussion prompts:
· If a fair coin is flipped 2 times, what do you expect to happen?

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

· Which outcome seems more likely? (Circle one)

· HTHTHTHTHT
· HHHTTTTTHH
Explain your reasoning:

	 
	TEACHER FACING

Recommend this warm-up be a Think-pair-share activity - circulate as students discuss their ideas with each other without correcting misconceptions. After students have had a chance to reflect with their group, record student ideas to revisit later.This Warm-up is on the student handout, to facilitate students jotting down their individual ideas before sharing out.

	Activity 1:
Small‑Sample Coin Flip Simulation

15 mins
	STUDENT FACING

PART 1: Coin Flip Simulation (5 Flips)

Use the Coin Flip CODAP Student file to perform experiments with 5, 10, and 100 flips.

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

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?

	 
	TEACHER FACING

Circulate as students work through Activity 1. At the conclusion, bring the whole class together and prompt students with questions:
· Did every trial produce the same results?
Students should answer no.
· What proportion of Heads did each experiment get? Tails?
Collect this data on the board
· Does “fair” mean equal every time?
Students should conclude that no, there will be variation of the number of heads.
· How would we know if the coin was “unfair”?
It would seem that the coin was unfair if the results were extreme (meaning that all were Heads or all were Tails).
· Can random results still look unusual?
Yes! Hopefully students will see trails in their results - multiple consecutive Heads or Tails in a row.
Note: At this stage, the students can flip a physical coin instead of using the simulator if available. Additionally, half can flip the coin, the other half, run the simulator to compare the random generator of the program versus ‘real life’.
Have students compare the results of each experiment separately with the results when all experiments are combined. They should notice that the variation between experiments becomes less visible when the data are combined. The combined results tend to be closer to the theoretical probability, even though some individual experiments are not.

	Activity 2:
Increasing the Number of Trials

20 mins
	STUDENT FACING

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
	% of Heads
	% of 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. 


	 
	TEACHER FACING

As the number of trials increase, students should notice the relative frequency stabilities near 0.5 without becoming exact. Introduce and reinforce the Law of Large Numbers in accessible language (see worksheet):

Law of Large Numbers:

As the number of trials increases, the experimental probability 

______gets closer and closer__  to the theoretical probability. 




	Lesson Synthesis
10 mins
	Summary portion of Student Worksheet
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
STUDENT FACING
Important Idea
1. Based on your results, what did you notice about the effect of sample size on probability estimates?

	
	TEACHER FACING
· Small sample sizes often lead to unexpected results.
· As the number of trials increases, experimental probability tends to get closer to theoretical probability.

	 
	TEACHER FACING
Support students in connecting structure to theory and data to experience:
· Known structure → Theoretical probability

Guide students to use what they know about the setup of a situation (fair vs. unfair, total outcomes, equally likely outcomes) to predict probabilities before any trials occur.

· Observed data → Experimental probability

Help students use collected data from trials, simulations, or experiments to calculate and interpret probabilities based on results.

· Bridging the two

Explicitly highlight that theoretical probability describes what should happen, while experimental probability describes what did happen in a specific experiment.

· Address discrepancies intentionally

Emphasize that differences between theoretical and experimental probability are expected, especially with small sample sizes. Use this as an opportunity to discuss variability, randomness, and why results stabilize as the number of trials increases.
Key Vocabulary 
· Outcome - One result that can happen.
· Event - A group of outcomes.
· Sample space - All possible outcomes.
· Trial - One time you do the experiment.
· Theoretical probability - What should happen, based on math.
· Experimental probability - What actually happened, based on data.
· Fair / Unfair - Fair: all outcomes are equally likely. Unfair: they are not.
· Random - Results can’t be predicted.
· Variation - Differences in results.
· Sample size  - How many trials were done.

	Closing Activity 
5 mins
	STUDENT FACING

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

	 
	TEACHER FACING
Use student responses to assess understanding of variability, randomness, and sample size. Look for students recognizing that small samples can produce surprising results and that one short experiment is not enough to determine fairness.
Example of a strong student response:
No, this does not mean the coin is unfair. With only 8 flips, it is possible to get many heads just by chance. If the coin were flipped many more times, the results would likely be closer to half heads and half tails.
Example of a developing response:
It might be unfair because it landed on heads a lot, but we would need to flip it more times to be sure.
What to listen for:
· Mentions of small sample size
· Language about chance or randomness
· Awareness that more trials give better evidence
This question is meant to surface thinking, not to confirm a single “right” answer.

	Student Follow Up & Practice
	· Analyze a different chance device (spinner, dice)
· Write a short explanation of why small samples are unreliable
· Optional challenge: Compare real coin flips to simulation results

	References
	 



