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	Lesson Overview

	Description
	The purpose of this lesson is to introduce students to fundamental data science concepts through hands-on collection and visualization of personally meaningful data. Students will identify categorical variables in everyday objects, organize data into tidy format, and create multiple visualizations to answer questions about their own collections, building foundational skills for digital data analysis.

	Subject Area(s)
	Mathematics

	Grade Band(s)
	6-8



	Learning Progression Alignment

	Strand
	A - Data Literacy and Responsibility

	Substrand
	A1 - Nature of Data

	Concept
	A.1.2 - Data Are produced by people
A.1.4 - Data provides partial information

	Competency
	6-8.A.1.2b, 6-8.A.1.2c
6-8.A.1.4



	Tool(s)

	Type
	No-Code

	Tool
	CODAP 

	Tool
	Spreadsheet

	Other Tech Notes
	Internet access required for cloud-based tools




	Lesson Materials

	Dataset
	Student-collected personal data (recommended: collections of 30+ categorizable objects)

	Datasheet
	Student-created Google Sheets with tidy data format

	Student Document(s) & File(s)
	Data collection worksheet, reflection questions, visualization gallery template

	Teacher Document(s) & File(s)
	Teacher guide with tidy data examples, troubleshooting tips for DataClassroom, discussion prompts for analysis phase
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	Lesson Plan

	Lesson Focus
	Students will learn foundational data science skills by collecting, organizing, and visualizing data about objects meaningful to them, developing understanding of categorical variables, tidy data principles, and how digital tools can help us discover patterns in everyday life.

	Content Objective(s)
	By the end of this lesson, students will be able to:
· Identify categorical variables in collections of real-world objects
· Organize data in tidy format using spreadsheet software
· Create multiple types of visualizations (bar charts, pie charts, bubble plots) using digital tools
· Analyze patterns in their own data and draw evidence-based conclusions
· Explain how digital tools make complex visualizations accessible for small datasets
· Connect mathematical concepts (percentages, proportions) to real data analysis

	Prerequisite Knowledge & Skills
	· Basic familiarity with spreadsheets (entering data, understanding rows/columns)
· Understanding of categories and classification
· Basic fraction and percentage concepts
· Ability to count and organize physical objects
· Comfort with web-based applications (or adult assistance available)

	Lesson Details

	Lesson Hook & Warm-up

10 mins
	Student Facing: Look around your room or think about your belongings. What collections do you have? Pokemon cards? Books? Shoes? Hair accessories? Today you'll become a data scientist studying your own stuff! You'll discover patterns you never noticed and learn to use the same digital tools that professional data analysts use.

	
	Teacher Facing: Engage students by having them share what they collect or what interesting objects they have access to. Emphasize that data science can be applied to anything, making their personal interests the subject of real analysis. Set expectations that they'll be using professional tools by the end of class.

	Object Selection and Variable Identification

20 mins
	Student Facing:
1. Choose a collection of objects you have access to (aim for 30+ items). Ideas: Legos, books, pens/pencils, apps on your phone, trading cards, shoes, fruit, candy
2. Examine your objects and list what you notice about them (colors, sizes, types, brands, etc.)
3. Ask yourself: "What am I curious about with these objects?"
4. Identify 1-2 categorical variables you could use to group your objects (like color, brand, or how often you use them)
5. Practice sorting a few objects by your chosen categories

	
	Teacher Facing
Help students choose collections that have clear categorical variables. Guide them toward questions they're genuinely curious about - this personal interest will sustain engagement. Introduce the term "categorical variable" as a way to group things into categories. Circulate to help students who struggle with variable identification.

	Data Collection and Tidy Data Organization

25 mins
	Student Facing
1. Count and sort all your objects by your chosen categorical variables
2. Record your counts in any format that makes sense to you first
3. Learn about "tidy data" format: each row represents one object, each column represents one variable
4. Create a Google Sheet with your data in tidy format:
a. Column headers for each variable (like "Color" and "Frequency_Used")
b. One row for each individual object
c. Each cell contains the category that object belongs to

	
	Teacher Facing
Demonstrate tidy data format clearly - this is often the most challenging concept. Show examples of "messy" data (like summary tables) versus tidy data (individual observations). Provide templates or examples. Help students understand why tidy data makes computer analysis easier, even though their initial counting method might seem more natural.

	Creating Digital Visualizations

30 min
	Student Facing:
1. Import your Google Sheet into DataClassroom using the Fetch feature
2. Set your column types to "Categorical" for your variables
3. Create your first bar chart showing the count of your primary variable
4. Experiment with customizing colors, labels, and appearance
5. Try creating different visualization types: pie charts, bubble plots, or stacked bars
6. Make at least three different visualizations of your data

	
	Teacher Facing: Guide students through the DataClassroom interface step by step. Demonstrate the Fetch process and column type selection. Encourage experimentation with different chart types and customizations. Help students understand when different visualizations might be more appropriate (bar charts for comparing quantities, pie charts for showing parts of a whole).

	Pattern Analysis and Mathematical Connections

20 min
	Student Facing:
1. Look at your visualizations and identify the biggest pattern or surprise
2. Calculate percentages for your most interesting category
3. Write one sentence summarizing your main finding
4. Consider: How might you collect additional data to answer new questions?

	
	Teacher Facing: Help students move beyond just describing their graphs to analyzing what the patterns mean. Connect to mathematical concepts they know (fractions, percentages, proportions). Encourage them to think about limitations of their data and what additional questions arise from their findings.

	Lesson Synthesis

10 mins
	Student Facing: Share your most interesting visualization and main finding with the class. Consider:
1. What surprised you about your data?
2. How did digital tools change what you could discover?
3. What new questions do you have about your collection?

	
	Teacher Facing
Facilitate sharing where students present one visualization and their key insight. Highlight the diversity of objects and questions students investigated. Emphasize how the same data process (collect, organize, visualize, analyze) applies across very different domains.

	Closing Activity 

10 mins
	Student Facing: Reflect on your experience:
1. What was most challenging about organizing your data?
2. What did you learn about your collection that you didn't know before?
3. If you were to do this again, what would you do differently?
4. What other collections or datasets would you like to analyze?

	
	Teacher Facing
Use reflection responses to assess student understanding and identify areas for future lessons. Note which students may be ready for more advanced analysis techniques and which need additional support with foundational concepts.

	Student Follow Up & Practice
	Students can repeat the process with different personal collections, collaborate to combine datasets with classmates, or extend their analysis by collecting data over time. They might also explore other people's collections to compare patterns or investigate whether their findings generalize beyond their own objects.

	References
	· Chris Smith, Data Specialist, Singapore American School
· Visualize Your Learning blog: https://visualizeyourlearning.com/
· DataClassroom: https://about.dataclassroom.com
· Tidy Data concepts for educational contexts
· Original lesson: https://about.dataclassroom.com/ready-to-teach/data-visualization-homeschool-activity



