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	Lesson Overview

	Description
	The purpose of this lesson is to help students interpret real-world astronomical data and represent very large numbers using scientific notation. Students explore NASA moon–planet distance data in CODAP, analyze patterns across planet types, and apply scientific notation to describe distances that are impractical to write in standard form.


	Subject Area(s)
	Mathematics

	Grade Band(s)
	6-8



	Learning Progression Alignment

	Strand
	Strand A — Dispositions and Responsibility

	Substrand
	Substrand A.3. — Investigative Dispositions
Substrand A.1. — Nature of Data 

	Concept
	Concept A.3.1 — The investigative process — Recognize that making sense with data requires engaging with it in a particular way that includes combinations of the concepts and practices in the other four strands.
· 6-8.A.3.1a: Investigate real-world questions by cleaning, analyzing, and interpreting data to draw conclusions.
Concept A.1.3 — Variability of data — Recognize that variability is a foundational component of data.
· 6-8.A.1.3a: Make sense of the variability of data through an iterative process of refinement by questioning.

	Common Core
	8.EE.A.3
8.EE.A.4



	Tool(s)

	Type
	No-Code

	Tool
	CODAP

	Programming Language
	

	Other Tech Notes
	




	Lesson Materials

	Dataset
	Moon Data

	Datasheet
	Datasheet Scientific Notation

	Student Document(s) & File(s)
	Lesson 6 Student WS
Moon Data CODAP 

	Teacher Document(s) & File(s)
	Lesson Plan 6 Submission
Lesson 6 Teacher WS
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	Lesson Plan

	Lesson Focus
	Using real NASA data, students explore moon–planet distances to identify patterns and apply scientific notation to represent large numbers accurately.

	Content Objective(s)
	Students will be able to:
· Analyze and describe patterns in the moon–planet distance data.
· Group and compare data by planet type.
· Convert large numbers between standard and scientific notation using appropriate significant figures.
· Interpret and represent distances visually using a consistent scale.

	Prerequisite Knowledge & Skills
	· Understanding of place value up to millions
· Basic graph interpretation (scatter plots, dot plots)
· Familiarity with powers of 10
· Introductory experience with scientific notation (or concurrent instruction)

	Lesson Details

	Lesson Hook & Warm-up

5 mins
	STUDENT FACING

Did you know our solar system has almost 900 moons? Earth only has one! What questions does that make you wonder about planets, moons, and space? 

	
	TEACHER FACING
This warm-up can be done orally. Activate curiosity by asking students:
· Why do some planets have many more moons than others?
 Guide students to the idea that larger planets with stronger gravity tend to capture or form more moons, while smaller planets may have few or none.

· What might the night sky look like from a different planet?
 Help students recognize that the sky would look very different depending on distance from stars, number of moons, and nearby planets, sometimes with multiple visible moons or brighter/larger objects.

As students share ideas, acknowledge their thinking and steer responses toward these key explanations. Conclude the discussion by explicitly stating that space distances are extremely large, and because of this, scientists use special ways of writing and representing very large numbers, which will be explored in the lesson.

	Activity 1

Exploration of Data
20 mins
	STUDENT FACING
1. Open the Moon_Data file in CODAP.
2. Explore the data table and create graphs that compare planets and their moons.
3. Find at least three interesting observations about the relationship between moons and planets.
4. Write your observations in complete sentences.

	
	TEACHER FACING
Have students work independently or in pairs, depending on device availability. If devices are limited, pair students intentionally and encourage them to discuss their observations as they work.
Encourage open-ended exploration by prompting students to:
· Sort planets by distance
· Compare planets by number of moons
· Look for extreme values (largest, smallest, farthest, fewest)
As students explore, circulate and listen for emerging patterns. Share sample observations only if students need support or the discussion stalls, such as:
· Saturn appears to have the most moons
· Neptune has a very distant moon
· Earth and Mars have very few moons
Emphasize that the goal is not correct answers, but careful observation and pattern noticing. Whole‑class sharing at the end can help surface common trends students noticed.


	Activity 2
Grouping By Planet Type
15 mins
	STUDENT FACING
1. Group the moons by Planet Type (Rock, Gas, Ice).
2. Create a graph showing moon distances for each planet type.
3. Write one interesting fact about the moons for each planet type.
4. Choose a planet with more than three moons.
5. Identify the closest, middle, and furthest moon from that planet.
6. Write each distance in standard notation and scientific notation using 3 significant figures.


	
	TEACHER FACING

 If needed, model how to sort by distance. Allow students time to independently identify minimum and maximum values, as they should be able to determine these without direct instruction.
Circulate to monitor student progress and check for understanding. If students continue to struggle after attempting the task, briefly walk them through the process and clarify strategies.
Once students are comfortable identifying extremes, discuss ways to think about the “middle” distance, such as:
· Median (using boxplots, if familiar)
· Mean
· Visual center from a scatterplot
As you circulate, check for correct scientific notation structure, including a coefficient between 1 and 10 and an appropriate power of 10.

	Lesson Synthesis

10 mins
	STUDENT FACING
Create a visual model of your planet’s moons:
1. Draw a horizontal line to represent the planet’s surface.
2. Choose a scale that allows all three moons to fit on the page.
3. Plot the closest, middle, and furthest moon.
4. Create a key showing your scale.


	
	TEACHER FACING
Emphasize proportional reasoning and scale choice.
 Ask guiding questions:
· Why did you choose this scale?
· What happens if the scale is too small or too large? Connect back to real-world limitations when representing astronomical distances.


	Closing Activity 

5 mins
	STUDENT FACING
Trade drawings with a partner who chose a different planet.
· Measure the distances on their drawing.
· Use their scale to calculate the actual distances.
· Compare your results with the CODAP data.


	
	TEACHER FACING
Highlight estimation and precision.
Facilitate a brief discussion:
· Which drawings were easiest to interpret?
· How accurate were the scaled models?

	Student Follow Up & Practice
	· Practice converting large numbers between standard and scientific notation.
· Write a short reflection explaining why scientific notation is useful in astronomy.


	Optional Extension
	Compare moon distances to familiar Earth distances (Earth–Moon, Earth circumference).
Research exoplanet moon systems and predict what their data might look like.

	References
	https://ssd.jpl.nasa.gov/sats/elem/sep.html 



