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	Lesson Overview

	Description
	The purpose of this lesson is to help students create sophisticated data visualizations to analyze NBA player performance while critically examining how data-driven arguments compare to human judgment in decision-making contexts. Students will use FiveThirtyEight's RAPTOR statistics to build evidence-based cases for MVP candidates, then evaluate the limitations of data storytelling when complex human factors influence real-world decisions.

	Subject Area(s)
	Mathematics

	Grade Band(s)
	9-10



	Learning Progression Alignment

	Strand
	E - Visualizations and Communication

	Substrand
	E1 - Representations and Dynamic Visualizations

	Concept
	E.1.1 - Sense-making with visualizations
E.1.2 - Investigate with visualizations
E.1.3 - Clear design for user interpretation
E.1.4 - Graphical literacy
E.1.5 - Representational fluency

	Competency
	9-10.E.1.1a, 9-10.E.1.1b
9-10.E.1.2a, 9-10.E.1.2b
9-10.E.1.3a, 9-10.E.1.3b, 9-10.E.1.3c
9-10.E.1.4a, 9-10.E.1.4b
9-10.E.1.5a, 9-10.E.1.5b

	Substrand
	E2 - Data Storytelling

	Concept
	E.2.1 - Connect narratives and data visualizations
E.2.2 - Write data stories
E.2.3 - Adapt storytelling

	Competency
	9-10.E.2.1a, 9-10.E.2.1b
9-10.E.2.2a, 9-10.E.2.2b, 9-10.E.2.2c
9-10.E.2.3a, 9-10.E.2.3b

	Substrand
	E3 - Acting on Data to Benefit Society

	Concept
	E.3.1 - Intent and authorship of analyses
E.3.2 - Advocacy with Data Arguments

	Competency
	9-10.E.3.1a, 9-10.E.3.1b, 9-10.E.3.1c
9-10.E.3.2a, 9-10.E.3.2b



	Tool(s)

	Type
	No-Code

	Tool
	CODAP 

	Other Tech Notes
	Utilizes higher statistical functions




	Lesson Materials

	Dataset
	NBA player performance data from FiveThirtyEight.com using RAPTOR (Robust Algorithm using Player Tracking and On/Off Ratings) statistics for the 2023 season

	Datasheet
	https://about.dataclassroom.com/ready-to-teach/nba-mvp 

	Student Document(s) & File(s)
	Sports analytics worksheet, data argumentation templates, critical media analysis guides

	Teacher Document(s) & File(s)
	Background on sports analytics methodology, discussion prompts about data vs. human judgment, assessment rubric for data communication effectiveness

FiveThirtyEight.com NBA player ratings and advanced basketball analytics
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	Lesson Plan

	Lesson Focus
	Students will create sophisticated data visualizations to analyze athletic performance while learning to critically evaluate the strengths and limitations of data-driven arguments in contexts where human judgment, narrative, and unmeasurable factors influence real-world decisions.

	Content Objective(s)
	By the end of this lesson, students will be able to:
· Create and interpret complex multi-variable data visualizations for performance analysis
· Analyze distribution patterns and identify outliers in large datasets
· Build evidence-based arguments using statistical data and effective visual communication
· Critically evaluate how data storytelling can both reveal and obscure important factors
· Compare data-driven conclusions with human decision-making processes
· Understand the role of audience, context, and unmeasurable factors in evaluation decisions
· Communicate technical analysis to both expert and general audiences
· Assess the limitations and biases inherent in any data-based argument

	Prerequisite Knowledge & Skills
	· Understanding of basic statistical concepts (mean, distribution, outliers)
· Ability to create and interpret scatter plots, histograms, and multi-variable graphs
· Familiarity with correlation and causation concepts
· Basic understanding of how metrics and ratings systems work
· Awareness that the same data can support different conclusions depending on presentation
· Understanding that human decision-making involves factors beyond quantitative data

	Lesson Details

	Lesson Hook & Warm-up

10 mins
	Student Facing: Who deserves to be MVP of the NBA? Fans argue passionately using stats, highlights, and storylines. Professional teams invest millions in analytics to evaluate players. But what happens when sophisticated data analysis points to different conclusions than traditional voting? Today you'll use the same advanced metrics that NBA teams use, create powerful visualizations to make your case, then confront the fascinating question: When should we trust data over human judgment?

	
	Teacher Facing: Connect to students' interest in sports while introducing the broader theme of data-driven decision making. Emphasize that this lesson explores the tension between quantitative analysis and qualitative human judgment that appears in many professional contexts beyond sports.

	Understanding Advanced Analytics and Data Distribution

20 mins
	Student Facing:
1. Learn about FiveThirtyEight's RAPTOR metric: how it measures player contribution per 100 possessions
2. Create histograms showing the distribution of RAPTOR Offense and RAPTOR Defense across all NBA players
3. Analyze distribution shapes: Are they normal? Skewed? What does this tell us about NBA player performance?
4. Identify what constitutes "average" (around 0) vs. "elite" performance in these metrics
5. Discuss the advantages and limitations of reducing complex basketball performance to numerical ratings

	
	Teacher Facing
Help students understand that sophisticated metrics like RAPTOR attempt to capture complex performance in single numbers, but this reduction always involves trade-offs. Guide them to see how distribution analysis reveals patterns in professional athletics.

	Multi-Variable Visualization and Pattern Recognition

25 mins
	Student Facing
1. Create jittered dot plots to identify the top offensive and defensive players according to RAPTOR
2. Build a scatter plot examining the relationship between offensive and defensive performance
3. Add RAPTOR Total as a z-variable (color coding) to create a three-dimensional data story
4. Analyze patterns: Do elite offensive players tend to be elite defenders? What does this suggest about player specialization?
5. Use interactive features to explore individual player stories within the broader patterns

	
	Teacher Facing
Guide students through creating sophisticated visualizations that reveal both general patterns and individual outliers. Help them understand how multi-variable visualization can reveal insights that single-variable analysis might miss.

	Building Data Driven Arguments

25 min
	Student Facing:
1. Use your visualizations to identify your top 5 MVP candidates based purely on RAPTOR data
2. Create a compelling visual argument for your data-driven MVP choice
3. Design your visualizations with clear titles, labels, and color schemes that support your argument
4. Consider different ways to present the same data: How might emphasis or scale choices influence interpretation?
5. Write a brief data story explaining why your chosen MVP deserves the award based on statistical evidence

	
	Teacher Facing: Help students understand how visualization design choices can strengthen or weaken arguments. Discuss how the same data can be presented in ways that emphasize different conclusions, introducing concepts about ethical data communication.

	Confronting the Limits of Data Argumentation


25 min
	Student Facing:
1. Compare your data-driven MVP rankings to the actual 2023 voting results
2. Analyze discrepancies: Which players performed better in voting than their RAPTOR scores might suggest?
3. Research factors that influence MVP voting beyond pure statistical performance (team success, narrative, marketability, injury comebacks)
4. Evaluate whether voters were "wrong" to consider non-statistical factors, or whether data analysis misses important aspects of value
5. Consider contexts where human judgment should or shouldn't override data analysis

	
	Teacher Facing: This is a crucial moment for developing critical thinking about data analysis. Help students understand that data-driven conclusions aren't automatically superior to human judgment, but rather serve different purposes and capture different types of value.

	Audience-Specific Communication Strategies

25 mins
	Student Facing
1. Adapt your MVP argument for three different audiences:
a. NBA general managers making personnel decisions
b. Sports journalists writing for casual fans
c. Academic researchers studying performance metrics
2. Consider what evidence each audience values and how to present technical analysis accessibly
3. Create different versions of your key visualizations optimized for each audience's needs and expertise level
4. Practice explaining the same findings using different vocabulary and emphasis for each group

	
	Teacher Facing
Guide students through the sophisticated skill of adapting technical communication for different stakeholder needs. Help them understand that effective data communication requires understanding audience priorities and constraints.

	Critical Evaluation of Sports Analytics Culture

20 mins
	Student Facing
1. Evaluate the broader impact of analytics culture in professional sports
2. Consider advantages: More objective player evaluation, identifying undervalued talent, reducing bias
3. Examine disadvantages: Potential oversimplification, missing intangible qualities, changing the nature of the game
4. Discuss ethical questions: Should awards be based on data or traditional evaluation? What gets lost when everything becomes a number?
5. Connect to other fields where similar tensions exist between data analysis and human expertise

	
	Teacher Facing
Help students think critically about the broader implications of data-driven decision making in society. Encourage them to consider both the power and limitations of quantitative analysis in complex human endeavors.

	Lesson Synthesis 

10 mins
	Student Facing
Synthesize your learning about data visualization and argumentation:
· How do visualization design choices influence the persuasiveness of data arguments?
· When should data analysis override human judgment, and when shouldn't it?
· What responsibilities do data communicators have to acknowledge limitations and uncertainty?
· How does understanding your audience change how you present the same data?
· What broader lessons about data communication apply beyond sports analytics?

	
	Teacher Facing
Help students connect their technical skills to broader themes about evidence, argumentation, and decision-making in a data-driven society. Emphasize both the power and responsibility that comes with effective data communication.

	Closing Activity: Data Communication Ethics

15 mins
	Student Facing
1. Design guidelines for ethical data communication in sports analytics (or any competitive evaluation context)
2. Consider questions like: When is it misleading to present only data-favorable evidence? How should uncertainty be communicated? What context must be provided?
3. Evaluate real examples of sports data visualization from media sources: Do they meet ethical standards?
4. Propose how data analysis and human judgment could be integrated more effectively in MVP voting or similar decisions
5. Apply these principles to other contexts where data influences important decisions about people

	
	Teacher Facing
Connect technical data visualization skills to broader ethical frameworks about fairness, transparency, and responsible communication. Help students understand that sophisticated technical skills come with responsibilities to use them ethically.

	Student Follow Up & Practice
	Students can analyze other sports analytics questions, evaluate data communication in news media, research how data analytics influences other industries (finance, healthcare, education), or design their own performance evaluation systems that balance quantitative and qualitative factors.

	References
	· FiveThirtyEight.com NBA player ratings methodology and data
· RAPTOR (Robust Algorithm using Player Tracking and On/Off Ratings) statistical framework
· Sports analytics industry practices and ethical considerations
· Academic research on performance measurement in professional athletics
· Media literacy and critical evaluation of data journalism
· DataClassroom: https://about.dataclassroom.com
· Original lesson: https://about.dataclassroom.com/ready-to-teach/nba-mvp



