[bookmark: _heading=h.9wn6sh80br0a]Lesson Plan: Integers
	Lesson Overview

	Description
	In this lesson, students explore how integer operations can be used to represent and analyze real-world data. Using statistics from college basketball teams, students investigate the concept of home court advantage by creating and interpreting a new variable defined as the difference between wins and losses. Through this process, students use integer subtraction to generate positive and negative values and develop meaning for those values in context.
Students then extend this work by building a simple predictive model to determine the likely winner of a matchup based on team performance. They test their model against actual game results, evaluate its accuracy, and consider its limitations. Finally, students are challenged to refine their model by incorporating additional variables, deepening their understanding of how mathematical models can be improved.
Throughout the lesson, students engage in data analysis, graphing, and reasoning, connecting integer operations to meaningful decision-making and developing an understanding of how mathematics can be used to model and interpret real-world situations.


	Subject Area(s)
	Mathematics

	Grade Band(s)
	6-8



	Learning Progression Alignment

	Strand
	Strand C — Analysis and Modeling Techniques

	Substrand
	Substrand C.2. — Identifying Patterns and Relationships in Data

	Competency
	Concept C.2.1 — Comparing variables — Identify similarities and differences between variables and explore potential associations. Use distributions, numerical summaries, and simulations to compare groups based on numerical or categorical data.
· 6-8.C.2.1a: Use reasoning about distributions to compare two groups based on quantitative variables.
Concept C.2.2 — Understanding distributions — Represent data visually and numerically to describe how outcomes occur and compare groups. Use variability to interpret distribution shape, support statistical reasoning, and assess population estimates.
· 6-8.C.2.2a: Represent the variability of numerical variables using appropriate displays (e.g., dotplots, boxplots).


	Common Core
	6.SP.B.4
6.SP.B.5
7.NS.A.1
7.SP.B.4



	Tool(s)

	Type
	No-Code

	Tool
	CODAP
Spreadsheet

	Programming Language
	None

	Other Tech Notes
	




	Lesson Materials

	Dataset
	2025-2026 NCAA CODAP
Original Source of data:
https://www.sports-reference.com/cbb/seasons/men/2026-school-stats.html

	Datasheet
	2025-2026 NCAA Data Sheet

	Student Document(s) & File(s)
	Lesson 1_ Student WS.docx
2025-2026 NCAA CODAP 

	Teacher Document(s) & File(s)
	Lesson 1_ Teacher WS (Key).docx
2025-2026 NCAA CODAP Teacher 


[bookmark: _heading=h.dql06zp0x0fy]Lesson Plan Template 
	Lesson Plan

	Lesson Focus
	Students use integer subtraction to compare quantities and interpret results in context. They create new variables by finding the difference between wins and losses, analyze whether the result is positive, negative, or zero, and use these values to compare teams and make predictions. Through this process, students develop an understanding of how the sign and magnitude of an integer convey meaning and support decision-making.

	Content Objective(s)
	By the end of the lesson, students will be able to:
· add and subtract integers to represent and analyze real-world situations.
· interpret positive, negative, and zero values in context, understanding what each represents.
· compare integers to determine which quantity is greater or less and explain what that comparison means in context.
· analyze the magnitude of integers (absolute value) to describe the strength of a result (e.g., stronger or weaker advantage).
· create and interpret numerical expressions (e.g., wins – losses) to represent relationships between quantities. 
· use integer operations to construct and evaluate a simple mathematical model based on real-world data.

	Prerequisite Knowledge & Skills
	· Understanding of integers
· Students recognize and understand positive and negative numbers, including zero
· Students can place integers on a number line
· Basic integer operations
· Students can add and subtract integers (at least with basic fluency or with support)
· Students understand subtraction as finding the difference between two values
· Comparing numbers
· Students can compare integers (greater than, less than)
· Students understand how to interpret which value is larger and what that means
· Understanding of difference
· Students understand that expressions like a – b represent how far apart two quantities are
· Basic data literacy
· Students can read and interpret tables and simple graphs
· Students understand basic terms like variable, data, and distribution (at an informal level)
· Contextual reasoning
· Students can connect numbers to real-world meaning (e.g., wins vs losses)
· Students can explain what a number represents in context 

	Lesson Details

	Lesson Hook & Warm-up

5 mins
	STUDENT FACING

Choose one or more of the following activities: “Home Team Advantage?”
1. Quick Poll (Think - Vote)
· Ask: “Do you believe in the home team advantage?”
· Students vote: Yes / No / Not Sure (hands or sticky notes on the board).
2. Predict & Justify (Think/Pair/Share)
· Prompt: “When a team plays at home, do you predict they are more likely to win or lose?” Why?”
· Students write a one-sentence prediction and reason, then share with a partner.
3. Number Line Challenge
· Display:
· Home: 8 wins, 3 losses
· Away: 4 wins, 7 losses
· Ask: “Which performance is better? How do you know using integer thinking?”
· Students briefly explain using addition/subtraction of integers.

Bridge to Lesson
· Say: “Today we’ll test whether home advantage really shows up in real data, and use integer subtraction to build a prediction model.”

	
	TEACHER FACING
This hook activates prior knowledge, surfaces misconceptions, and naturally leads into using integer operations with the basketball dataset.


	Activity 1

35 - 45 mins
25-30 mins if steps 4 and 5 are removed.
	STUDENT FACING
Activity 1 on student worksheet



	
	TEACHER FACING
Begin with an accessible entry point:
What do you think it means to have a home court advantage?
Give students a moment to think, then collect responses. Guide toward:
A team with a home court advantage may have a higher chance of winning because they are familiar with the location and have support from their fans.

[bookmark: _heading=h.7wld9twmroe1]1. Exploring the Data
Introduce the dataset:
The dataset contains statistics for teams competing in the 2025–2026 NCAA basketball season. Let’s use this data to explore whether a home court advantage exists.
Have students:
· Examine the distributions of home wins and away wins in CODAP
· Create a dot plot for home wins and a dot plot for away wins
· Add the median line
· Add median labels
Ask:
· What do you notice when comparing home vs. away performance?
Guide students toward key observations:
The median number of wins at home is higher than away (e.g., 10 vs. 5).
Both graphs are symmetric indicating that there are an equal number of teams above and below the median of each graph.
The range is larger for Home wins vs Home losses. This indicates that there is less consistency in home wins and more consistency in home losses. (It may be beneficial to ensure that the x-axes are scaled the same.)
Encourage students to justify clearly:
This suggests that teams tend to win more games at home.
Pause here and press gently:
· Is this enough to convince us there is a home court advantage? Why or why not?

[bookmark: _heading=h.dwmj8hmtngzs]2. Moving Toward Quantification
Transition from description to measurement by responding to question 1 on the student worksheet.
So far, we’ve described the difference. Can we quantify a team’s home court advantage?
Pose the guiding question:
Can we create a single value that combines wins and losses at home?
Allow students to suggest ideas. If needed, guide them to:
Home difference = Home wins – Home losses

[bookmark: _heading=h.zd0w9n6nit9j]3. Predicting the Distribution
Before computing, slow things down by responding to question 2 on the student worksheet. 
Before we create this new variable, what do you think its distribution will look like?
Ask:
· Will it be centered above 0, below 0, or around 0? Why?
· What might the minimum and maximum values be?

Students may suggest:
· A center above 0 (since teams tend to win more at home)
· Estimates for min/max based on the original graphs
Let them wrestle a bit with this—this prediction step matters and it is not intuitive. You cannot find these values since the min on one graph does not necessarily correspond to the min on the other graph. The teams (dots) are not connected between graphs. 

[bookmark: _heading=h.yuthw3sr92wz]4. Creating and Analyzing the New Variable
Have students complete question 3 on the student worksheet.
· Create the Home difference variable in CODAP: Add a new column and call it Home difference, click on the column name, select edit formula, use the input button to select home wins, select minus, and then input the home losses, select apply. This can also be prebuilt into the spreadsheet to save time though it is helpful for students to develop the skill of manipulating spreadsheets.
· Create a dot plot
· Add median line
· Add median label
Ask:
· Was your prediction accurate? Why or why not?
Guide students toward an important realization:
The maximum and minimum values of the new variable cannot be directly computed from the separate graphs of wins and losses, because those values may come from different teams.
This is a key conceptual moment:
Data from different individuals cannot be combined unless they belong to the same case.

[bookmark: _heading=h.uno0ey4c0n7f]5. Interpreting the New Variable
Now shift to meaning by responding to questions 4-8
How can we use this new variable to describe home court advantage?
Ask students:
· What does a positive value indicate?
 → The team won more home games than they lost
· What does a negative value indicate?
 → The team lost more home games than they won
· What does a value of zero indicate?
 → The team won and lost the same number of home games
Then extend:
· How does the size of the number affect our interpretation?
Guide toward:
· Larger positive values indicate a stronger home court advantage.
· Larger negative values indicate a stronger disadvantage.

[bookmark: _heading=h.e9nzonap2g0j]6. Interpreting the Distribution as a Whole
Bring the class back together:
Ask:
· What does the overall distribution tell us about teams and home court advantage?
Students should recognize:
The distribution is centered above zero, suggesting that most teams have a positive home court advantage.
You might press one final step:
· Are all teams the same in this regard?
This helps students see variability:
Some teams benefit more from playing at home than others.

[bookmark: _heading=h.x9zptsutl4ym]Teacher Note
This activity establishes a critical foundation:
· Students move from describing data → to creating a meaningful variable → to interpreting it in context
· The prediction step (before creating the variable) is essential for developing statistical reasoning
· The idea that values must come from the same case when combining data is subtle, but important


	Activity 2

20-25  mins
	STUDENT FACING
Activity 2 on student worksheet

	
	TEACHER FACING
For this task students will be following along as the teacher leads them through CODAP instructions but there will be several reflections points. During these times, students should turn to a partner to discuss their thoughts before the class discusses the question. 
Begin by introducing a familiar and engaging context:
Let’s consider the NCAA tournament, better known as March Madness. In this tournament, all games are played at neutral sites—no team has a true home-court advantage.

Pose the central question:
Can we develop a statistic that helps us predict which team will win a matchup?

[bookmark: _heading=h.48z3mmfje4e8]1. Creating the Statistic
Introduce the new variable:
Away difference = Away wins – Away losses
Have students:
· Create this variable in CODAP
· Create a dot plot
· Add the median line
· Add the median label
Guide students to notice:
This works similarly to Home difference.
· Positive values → more wins than losses away from home
· Negative values → more losses than wins away from home
Pause briefly and ask:
· What might a higher value suggest about a team? 

[bookmark: _heading=h.1yitqih86o95]2. Using the Statistic to Compare Teams
Transition to application:
Suppose we want to predict which team is more likely to win a matchup at a neutral location. How can we use Away difference to help us decide?
Have students explore a simple example:
	School
	Away difference

	Tulane
	2

	Milwaukee
	—11


Ask:
· Which team would you expect to win if they are playing at a neutral location? Why? 
Students should conclude:
Tulane, since 2 > –11, meaning they have performed better in away games.

[bookmark: _heading=h.6dedv86jmb9t]3. Moving Beyond “Greater Than”
Now deepen the thinking:
So far, we’ve been comparing which number is greater. That works—but it doesn’t tell us how much better one team is than another.
Introduce the idea of difference between teams:
Compute:    2−(−11)=13
Ask:
· What does this value (13) tell us that just knowing 2 > –11 does not?
Guide students toward:
The size of the difference gives us a sense of how far apart the teams are.
A larger difference may increase our confidence in the prediction.

[bookmark: _heading=h.3uqksajbpscx]4. Testing the Model (Sweet 16 Matchups)
Now shift to a more authentic test:
Let’s apply this idea to real matchups from the Sweet 16.
Provide the table of teams and Away Differences (as you have), then ask students to:
· Compare each pair of teams
· Compute the difference
· Predict a winner

[bookmark: _heading=h.tr6gra68jp9s]5. Comparing to Actual Results
Have students check their predictions against the real tournament results:
You may direct them here:
https://www.ncaa.com/march-madness-live/bracket
Ask:
· Was your model able to predict a winner for every game?
· Which predictions were correct? Which were not?

[bookmark: _heading=h.uxafnm8m72hi]6. Evaluating the Model (Accuracy and Reflection)
Bring the class together for discussion.
Calculating Accuracy
Ask students:
How accurate was our model?
Guide them to compute:
· Correct predictions: 8
· Total games: 10
Accuracy = 8/10 = 80%
Pause and ask:
· Is 80% good? Why or why not?

When Did the Model Fail?
Ask:
· Which games did the model get wrong?
· What do you notice about those situations?
Students should recognize examples such as Nebraska, where the predicted outcome did not match reality.
Guide toward this conclusion:
The model failed when Away difference did not fully capture team strength.
Then extend:
· What might our model be missing?
Highlight ideas such as:
· Strength of opponents
· Team matchups
· Overall performance (not just away games)
· Other contextual factors

Should We Use This Model?
Close with a judgment question:
Would you recommend using Away Difference to predict future games? Why or why not?
Help students articulate:
The model works well in many cases, but it is not perfect. It is useful, but should not be the only factor used when making predictions.
"All models are wrong, but some are useful" by George Box. 

[bookmark: _heading=h.i3kh8sgn37r8]Teacher Note
This final discussion is essential. Students often assume that a mathematical model should always be correct. Emphasize that real-world models are tools—they simplify complex situations and are valuable even when they are imperfect.

	Closing Activity 

5-10 mins
	STUDENT FACING


	
	TEACHER FACING
[bookmark: _heading=h.rrib6qozp3on]Closing Activity: “One Game, One Justification”
Bring the class back together and present a single new matchup (not one they’ve already analyzed). You can choose any two recognizable teams to keep interest high.
Write it on the board:
Team A vs. Team B
 (Include their Away Difference values)

[bookmark: _heading=h.ge8ld1ivq8vt]Student Task 
Ask students to respond individually, in writing:
1. Prediction
· Which team do you predict will win?
2. Justification
· Use Away Difference to justify your answer.
3. Confidence
· How confident are you in your prediction? (High, Medium, Low)
· Explain why.

[bookmark: _heading=h.smbygk5vqnjf]Discussion 
Invite a few students to share. As they respond, listen for and highlight:
· Correct use of comparison (greater vs. smaller values)
· Reference to the size of the difference
· Thoughtful comments about confidence
Then ask one final question:
What would make you more confident in your prediction?
Students will naturally point back to what they identified earlier:
· More variables
· More complete data
· Better models

[bookmark: _heading=h.vag90q4ym6a7]Closing Thought (Teacher Move)
End with something simple and clear:
Today, you didn’t just use numbers—you built a model to make decisions. And just as importantly, you learned that even good models have limits.


	Student Follow Up & Practice
	Pick your own metric:
Begin by reconnecting to the previous activity:
In Activity 2, we used Away Difference to predict game outcomes. Our model worked in many cases—but not all.
Pose the central question:
How can we improve our model?
Let that sit for a moment. Students should already sense that one variable may not be enough.

[bookmark: _heading=h.fnnfve3lb680]1. Framing the Task
Explain:
So far, we’ve relied on just one piece of information—Away Difference. But in real situations, decisions are rarely based on a single factor.
Ask:
· What other information might help us make better predictions?
Collect a few ideas, then introduce possible directions:
You might consider:
· Combining home and away performance
· Using total wins and losses
· Creating a new statistic that combines multiple pieces of information
Emphasize:
Your goal is to create a new variable that you believe will improve the model.

[bookmark: _heading=h.wgo4zgb0dwc9]2. Building a New Model in CODAP
Have students work (individually or in small groups) to:
· Explore additional variables in CODAP
· Create a new statistic
· Give it a clear name
Circulate and support, especially for students who may struggle to get started. If needed, gently guide them toward ideas like:
· Total Difference = Total Wins – Total Losses
· Combined Score = Home Difference + Away Difference
· Weighted ideas (for more advanced groups)
Encourage students to think not just about what they create, but why it might work better.

[bookmark: _heading=h.6pw20iht1zpt]3. Testing the New Model
Once students have defined their new variable, direct them to:
Use your new model to predict the same Sweet 16 matchups from Activity 2.
Students should:
· Compare the values for each team
· Predict winners
· Record their results
Then have them:
Compare your predictions to the actual outcomes.

[bookmark: _heading=h.sjg5m1n2te0]4. Calculating Accuracy
Ask:
How accurate is your new model?
Students should calculate:
Accuracy = (Number of Correct Predictions) / (Total Number of Games)
Encourage them to compare this directly to the original model’s 80% accuracy.

[bookmark: _heading=h.bc8i018o5657]5. Reflection and Comparison
Bring the class back together for discussion.
Did the Model Improve?
Ask:
· Did your new model improve the accuracy?
Students may have different results—this is valuable. Some models will improve, others may not.

Strengths and Weaknesses
Ask:
· In what ways is your model better than the original?
· In what ways is it worse?
Guide students to think along these lines:
Better:
· Uses more information
· May improve accuracy
· May feel more “complete”
Worse:
· More complicated
· Harder to interpret
· May not actually improve predictions

What Is Still Missing?
End with a broader question:
What might your model still be missing?
Encourage students to move beyond the dataset itself:
· Strength of schedule
· Head-to-head matchups
· Player performance or injuries
· Momentum or recent games
Help them see:
Even improved models are still simplifications of a much more complex reality.

[bookmark: _heading=h.j0rcht9d2taa]Teacher Note
This activity is less about finding the “best” model and more about understanding that:
· Models can be revised and improved
· More information does not always guarantee better predictions
· There is always a tradeoff between simplicity and accuracy
If Activity 2 introduced students to modeling, Activity 3 helps them begin to think like modelers—questioning assumptions, testing ideas, and recognizing limits.



	References
	https://www.sports-reference.com/cbb/seasons/men/2026-school-stats.html



