Lesson Plan: Properties of Numbers
	Lesson Overview
	 

	Description
	The purpose of this lesson is for students to use properties of numbers to organize, analyze, and draw conclusions from real‑world data. This lesson is intended to be used after students have developed a conceptual understanding of the properties of operations in mathematics.
Rather than teaching properties as rules to follow, this lesson positions them as tools students may choose to make sense of data, compare strategies, and recognize patterns.

	Subject Area(s)
	Mathematics

	Grade Band(s)
	6-8


  
 
	Learning Progression Alignment
	 

	Strand
	Strand B — Creation and Curation

	Substrand
	Substrand B.1. — Organization and Processing

	Concept
	Concept B.1.3 — Processing and transformation — Transform and manipulate data through sorting, grouping, filtering, and combining datasets.
· 6-8.B.1.3a: Use existing numerical variables to create bins or groups based on benchmark values appropriate for the context, or bins based on numerical ranges (e.g., 0-4, 5-10, 11-15, etc...).
· 6-8.B.1.3b: Create a new variable from an existing variable that transforms (e.g., uses a formula to convert units of measure) or recodes data (e.g., blue→B, red→R).

	Details
	Group numerical variables into bins or categories based on benchmark values or ranges.
Create new variables by transforming or recoding existing variables.
Create derived variables that combine multiple measurements, including rates and ratios.

	Common Core
	6.EE.A.3


 
	Tool(s)
	 

	Type
	No-Code

	Tool
	CODAP

	Programming Language
	

	Other Tech Notes
	


 
  
	Lesson Materials
	 

	Dataset
	Screen Time Data

	Datasheet
	Datasheet Screen Time 

	Student Document(s) & File(s)
	Screen Time Data
Screen Time CODAP 
Lesson Plan 7 Student WS

	Teacher Document(s) & File(s)
	Lesson Plan 7 Teacher WS


Lesson Plan
	Lesson Plan
	 

	Lesson Focus
	Students will use properties of operations as tools to organize calculations, compare arithmetic strategies, and recognize patterns in real-world data. Students will explore how reorganizing numbers can make calculations more efficient without changing the meaning of the data. Through comparison of strategies, students develop data science habits such as:
· noticing structure and repetition,
· reorganizing calculations and data without changing meaning,
· interpreting zeros and outliers in context, and
· choosing efficient representations for identifying patterns.

	Content Objective(s)
	Students will be able to:
· Explain how different representations can display the same dataset while emphasizing different patterns or features
· Use properties of operations to reorganize calculations and justify why equivalent strategies produce the same result
· Compare arithmetic strategies and explain how regrouping or reordering numbers can make calculations more efficient
· Identify patterns such as clusters, gaps, spread, repeated values, and outliers in different data views
· Interpret zeros, repeated values, and unusual values in context
· Justify what different representations and calculation strategies reveal that others do not

	Prerequisite Knowledge & Skills
	· Conceptual understanding of properties of operations
· Order of operations
· Experience adding and grouping rational numbers

This lesson should be used after students have developed a conceptual understanding of properties of operations and have experience reasoning about why the properties work.
Teacher Note: In this lesson, students are not expected to apply every property in every situation. Instead, the focus is on recognizing that multiple arithmetic strategies can produce equivalent results and justifying why certain strategies or representations may be more efficient for answering particular questions about the data.

	Lesson Details
	 

	Lesson Hook & Warm-up
5-10 mins
	STUDENT FACING

Consider the following dataset

Last week's daily steps:

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	4,532
	7,841
	7,841
	4,532
	0
	10,203
	6,120


 
· What do you notice right away?
· Are there any repeats? What could that indicate?
· Which values seem least typical
· Are there any outliers?
· Why might there be a 0?
· Which day would you predict will have the most steps next week?
· If you needed to quickly estimate the total number of steps for the week, how might you organize or group the numbers to make the calculation easier?


	 
	TEACHER FACING

Post the table on the board and have students Think-Pair-Share

Possible Answers:

· Monday/Thursday & Tuesday/Wednesday have the same step counts - maybe they had the same routine (walking dog on Tues/Wed, etc.)
· Friday had 0 - maybe the person was sick
· The most steps were on Saturday - maybe they went on a hike or had sports practice.

Follow Up Question: “If you needed to quickly estimate the total number of steps for the week, how might you organize or group the numbers to make the calculation easier?” 
[bookmark: _heading=h.oxurdwmo454j]Possible Student Responses:
· I would combine the repeated numbers first.
· I would add the larger numbers separately.
· I would group numbers that make friendly sums.
· The 0 does not affect the total.
Teacher Emphasis: Before calculating, mathematicians and data analysts often look for structure, repetition, and efficient ways to organize information. Recognizing patterns and reorganizing calculations can make arithmetic easier and help reveal meaning in the data.


	Activity 1
Raw Data

10 mins
	STUDENT FACING
A student was asked to track their daily screen time over four weeks. Screen time was recorded in hours. Whole numbers represent full hours, while decimals such as 0.25, 0.5, and 0.75 represent 15 minutes, 30 minutes, and 45 minutes. For example, a screen time value of 3.5 represents 3 hours and 30 minutes.
The student organized the data by week and by day of the week. The table below shows the original dataset exactly as it was recorded.
Below is the original screen-time dataset for four weeks.


	Week
	Mon
	Tues
	Wed
	Thurs
	Fri
	Sat
	Sun

	1
	2.75
	3
	3.75
	3.5
	2
	2.5
	4

	2
	6
	4.5
	4
	3.5
	2.75
	0
	0

	3
	3.5
	3
	3.75
	3.75
	2.5
	2
	3

	4
	3.5
	3
	5
	3.5
	2.5
	0
	3.5


[bookmark: _heading=h.4cayvqgjx0sd]
1. What questions can you answer easily from the data in this table?
2. What questions would be hard to answer from this table alone?
3. Does this table make patterns across days, weeks, or overall screen time easy to notice? Explain.


	 
	TEACHER FACING
This section establishes a baseline view of the data and intentionally limits what students can see. Students are not expected to find patterns yet.
Students work individually for 3–5 minutes, answering all three questions using only the table. This is followed by a brief partner share (2–3 minutes) where students compare what felt easy vs. hard to determine.
Circulate and listen. Do not explain or model. Look for comments such as “It’s hard to see patterns,” “I’d have to rewrite this,” or “I can see values but not trends.” These indicate productive thinking.
Bring the class together and ask: 
· “What information is easy to get from this table?” 
· “What questions feel hard or annoying to answer from this table alone?” 
· “Does this table make patterns across days, weeks, or overall screen time easy to notice? Why or why not?”
Potential Student Responses: 
· It’s easy to see how many hours were on a specific day, like how much screen time was on Monday of Week 2. 
· It’s hard to tell patterns because I have to look all over the table.
· I can easily find exact values, like which days had zero screen time. But it’s hard to see which screen times happen the most or if weekends are different from weekdays. 
· The table shows weeks clearly, but it doesn’t show patterns across all the data.
Teacher Emphasis: The data itself is not wrong or incomplete, but this organization makes some patterns and calculations harder to notice. Avoid naming properties at this stage. Frame the table as useful for finding exact values, but less efficient for identifying broader patterns or making comparisons. “You’re noticing that the data itself is fine, but the way it is organized affects what is easy, or difficult, to see. Sometimes reorganizing numbers or calculations can make patterns easier to recognize and arithmetic easier to perform.”
Follow-Up Question: If you needed to quickly estimate the total screen time for one week, how might you reorganize or group the numbers to make the calculation easier?
Potential Student Responses: 
· I would combine numbers that make friendly sums.
· I would group the repeated values.
· I would add the whole numbers first.
· The zeros do not affect the total.


	Activity 2 Different Ways to View the Data
25-30 mins
	[bookmark: _heading=h.l75zs0rotbow]STUDENT FACING
[bookmark: _heading=h.wp8c8tntjii4]The raw table makes exact values easy to find, but some patterns are still difficult to notice.
1. How might you reorganize the data to make patterns easier to see?
2. What kinds of patterns would you want to look for?
3. [bookmark: _heading=h.fzynmynip8ot]Would sorting or grouping the values help? Explain.
4. Create your own way of organizing or displaying the data to highlight a pattern you think is important.

Data analysts often organize the same data in different ways depending on the question they want to answer. Let’s examine several ways this same dataset can be organized and consider what patterns each view makes easier to notice.
5. Which screen-time values appear most often?
6. What values seem most typical?
7. Which values seem unusual?
8. What patterns become easier to notice in this view?
Reorganizing the data helped us notice repeated values and patterns more clearly. Mathematicians also reorganize numbers and calculations to make arithmetic easier and more efficient. Let’s see how this organization can help us calculate using the repeated values we noticed.
9. Suppose we wanted to calculate the total screen time for all 28 days. How could grouping equal values make the calculation easier?
10. How could multiplication help organize the calculation?
11. Why is it that different calculation strategies still produce the same total?

	 
	TEACHER FACING
Show the spreadsheet Screen Time Data. There are two tabs - By Week and By Time. Demonstrate how to use the filter option to organize the By Time worksheet by Time, then Day, and then Week.
This section transitions students from viewing data as a table of individual values to viewing data as something that can be reorganized to reveal structure and support more efficient reasoning. The goal is not for students to immediately identify properties of operations, but to recognize that reorganizing data can make patterns and calculations easier to notice and interpret.
Begin by allowing students to think independently about possible ways to reorganize the dataset. Encourage multiple ideas and avoid suggesting a “correct” organization too early. Students may suggest:
· sorting the values from least to greatest
· grouping similar values together
· organizing by day or week
· counting repeated values
· creating a graph or chart
As students share, emphasize that different organizations can help answer different questions about the same dataset.
After students discuss possible reorganizations, transition with: “Data analysts often organize the same data in different ways depending on the question they want to answer. Let’s examine several ways this same dataset can be organized and consider what patterns each view makes easier to notice.”
Then introduce the sorted-by-time representation. Explain that the data itself has not changed — only the way it is organized. Guide students to focus on repeated values, clusters, gaps, unusual values, and what appears typical.
Teacher Emphasis
The raw table is useful for locating exact values, but reorganizing the data makes broader patterns easier to notice. Different representations highlight different features of the same dataset.
Avoid introducing formal property vocabulary immediately. Instead, allow students to recognize that reorganizing values can support more efficient reasoning and calculations. This discussion sets up the later transition into properties of operations by helping students see that:
· the values remain the same,
· only the organization changes, and
· certain organizations make arithmetic and pattern recognition easier.
Reorganizing the data helped us notice patterns and repeated values more clearly. Organizing numbers into groups can also help make calculations easier and more efficient. Let’s see how this organization can help us calculate the total screen time.
This section transitions students from identifying patterns in the reorganized data to using those patterns to develop arithmetic strategies that use properties of numbers. Students should recognize that reorganizing values can support calculation strategies without changing the total amount represented by the data.
Encourage students to use the grouped-by-time representation to look for:
· repeated values
· repeated frequencies
· friendly sums
· opportunities to organize the calculation into manageable parts
Students may initially begin adding all 28 values individually. Allow this approach to surface naturally before encouraging students to compare it with more organized strategies using grouping, multiplication, and regrouping.
[bookmark: _heading=h.uhvvz24qmjf2]Look-Fors
Students:
· group repeated values together
· replace repeated addition with multiplication
· use parentheses to organize parts of the calculation
· recognize that different expressions can still represent the same total
Students may produce strategies like:
· 6(3.5)
· 3(0 + 2.5 + 3.75)
· (2.75 + 2.75) + (3.75 + 3.75)
· (6 + 4) + (5 + 3)
Encourage students to explain:
· why their grouping choices make sense,
· how multiplication represents repeated values,
· and why reorganizing the arithmetic does not change the total.
[bookmark: _heading=h.doxr5j6vjq6k]Teacher Emphasis
The goal is not for every student to use the same strategy. Instead, students should recognize that:
· calculations can be organized in multiple ways,
· different strategies can still produce equivalent results,
· and properties of operations help explain why these strategies work.
Avoid introducing formal property names too early. Allow students to first describe their reasoning informally using phrases such as:
· the numbers stayed the same,
· only the grouping changed,
· or the values were reorganized.
As students share strategies, connect their reasoning to:
· changing the order of values
· regrouping values with parentheses
· and using parentheses and multiplication
This discussion prepares students to formally connect their strategies to the commutative, associative, distributive property, and identity properties.
“Even though the calculations looked different, the total screen time stayed the same because the values themselves did not change. Properties of operations help explain why numbers can be reordered, regrouped, and represented in different ways while still producing equivalent results.”
Show a table listing the properties of operations (Commutative, Associative, Distributive, and the Identity Properties of Addition and Multiplication).
Follow-Up Question: Which property or properties appeared in your calculation strategies? Match your examples to the property or properties that were used, and explain how the properties helped organize or represent the calculations.

	Lesson Synthesis
10 mins
	STUDENT FACING
Throughout this lesson, you examined the same Screen Time dataset in multiple ways. You reorganized data to make patterns easier to notice and used different arithmetic strategies to calculate the same total.
[bookmark: _heading=h.6v124b6a4p3p]Follow-Up Questions:
· Why are properties of operations useful when working with numbers or data?
· Where might these properties appear in real-life situations?

	 
	TEACHER FACING

Encourage students to think beyond memorization of property names. The important idea is that properties of operations:
· support efficient calculations
· justify equivalent expressions
· and allow numbers to be organized flexibly without changing the total value.
Students may naturally connect these ideas to spreadsheets, calculators, budgeting, coding, data analysis, and organizing information in tables or graphs.
Teacher Emphasis: People often use properties of operations informally when solving problems, even if they do not explicitly name the property being used.

	Closing Activity 
10 mins
	STUDENT FACING
Complete the sentence: The properties of numbers are useful in data because they allow us to…

	
	TEACHER FACING
The focus should remain on reasoning and structure rather than memorization of property names. Reinforce that these properties help organize calculations, represent repeated patterns or repeated values, and explain why equivalent calculations still produce the same result. Emphasize that the values themselves do not change (only the way the numbers are grouped, ordered, or represented changes).

	Student Follow Up & Practice
	STUDENT FACING

Homework / Independent Practice:
Analyze a new dataset (e.g., daily homework time, sports stats, or sleep hours)

Tasks:
· Identify patterns (repeats, zeros, outliers)
· Find the total using at least two different properties
· Write a short explanation describing which property/properties made your work easier and why?




