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Lesson Plan: Cosmic Detectives - The Case of
the Shifting Solar System

Materials Needed:

¢ Computer with internet access

Notebook or paper and a pen/pencil

A large piece of cardboard or poster board

Various sized balls or round objects (e.g., marbles, tennis ball, beach ball, small beads)
String or yarn

Tape and/or glue

Colored markers or pens

Optional: Modeling clay

Lesson Details
Subject: Science (Astronomy, History of Science)
Target Student: Hal (Age 14, Homeschool)

Time Allotment: 90 minutes (flexible, with optional extensions)

1. Learning Objectives
By the end of this lesson, Hal will be able to:

¢ Describe the fundamental differences between the geocentric (Ptolemaic) and heliocentric
(Copernican) models of the solar system.

¢ |dentify key evidence used by scientists like Galileo and Kepler to challenge the old model and
support the new one.

¢ Create simple physical models to represent two different historical views of the solar system.

e Explain, using specific examples, how new scientific evidence leads to the modification or
rejection of existing models.

2. Alignment with Standards
This lesson aligns with the Next Generation Science Standards (NGSS), particularly:

e MS-ESS1-2: Develop and use a model to describe the role of gravity in the motions within
galaxies and the solar system. (Focus is on the practice of modeling).

¢ Science and Engineering Practices: Developing and Using Models; Engaging in Argument from
Evidence; Obtaining, Evaluating, and Communicating Information.
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Lesson Activities & Procedure

Part 1: The Initial Mystery (15 minutes) - Engagement

1. The Challenge: Start by saying, "Hal, imagine you are an ancient astronomer. You have no
telescope, no internet, just your eyes. Every night, you look up and see the stars moving in
predictable arcs across the sky. But you also see a few 'wandering stars' (planets) that move
differently. They even seem to move backward sometimes! Your task is to draw a model of the
universe that explains these movements. How would you arrange the Earth, Sun, Moon, and those
wandering stars?"

2. Modeling: Give Hal 5-10 minutes to sketch his initial model in his notebook. There is no wrong
answer. The goal is to get him thinking about explaining observations from a limited perspective.

3. Discussion: Ask Hal to explain his model. What observations does it explain well? What is
confusing about it? This frames the exact problem that early scientists faced.

Part 2: The Great Space Debate (45 minutes) - Instructional Strategies &
Application

In this activity, Hal will become a "Cosmic Detective" investigating two key models.

1. Case File #1: The Geocentric Model (Earth-Centered):

o Research (10 mins): Have Hal watch a short video on Ptolemy's model of the solar system
(a quick search for "Ptolemaic model explained" will provide great options). As he watches,
he should take notes on:

= Who is at the center? (Earth)

= How does it explain the movement of the planets? (Complex circles on circles, called
epicycles).

= What was the "evidence" for this model? (It feels like we are standing still; everything
appears to move around us).

o Build It! (5 mins): Using the cardboard, balls, and string, Hal will build a simple physical
model of the geocentric system. He can label the Earth, Sun, Moon, and one or two planets.
The key is to show everything orbiting the Earth.

2. Case File #2: The Heliocentric Model (Sun-Centered):

o Research (10 mins): Now, Hal investigates the shift. Have him research Nicolaus
Copernicus and Galileo Galilei. He should focus on finding the new evidence that
challenged the old model. Key evidence to look for:

= Galileo's discovery of the moons of Jupiter: This showed that not everything
orbited the Earth.

= Galileo's observation of the phases of Venus: These phases were only possible if
Venus orbited the Sun, not the Earth.

o Build It! (5 mins): Hal will now modify his model or build a new one to represent the
heliocentric system. He should place the Sun at the center and show the planets (including
Earth) orbiting it. He can use a small bead to represent a moon orbiting Jupiter to represent
Galileo's discovery.

3. The Verdict (5 mins): Have Hal act as the "Head Detective." He must now present his findings,
using his two physical models as evidence. He should answer: "Why was the geocentric model
rejected? What was the crucial piece of evidence that made the heliocentric model more
convincing?" This reinforces the core concept.
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Part 3: The Future File (25 minutes) - Creativity & Assessment
This final project assesses Hal's understanding in a creative, applied way.

1. The Prompt: "Scientific models are never 'final.' They are just our best current explanation. Our
modern model of the solar system is incredibly detailed, but new discoveries could change it. Your
mission is to create a 'Future File' that explores this idea."

2. Choose a Project: Hal can choose ONE of the following:

o Option A: The Museum Exhibit Panel. Design a digital slide or a physical poster that
would appear in a science museum. It should have a title like "How Our View of the Cosmos
Changed," and feature diagrams of at least two models (e.g., Ptolemy's and our current one)
with clear captions explaining why the model was replaced by the next.

o Option B: News Alert from the Future! Write a 1-2 paragraph "news article" dated 2099.
The article should announce a fictional new discovery (e.g., "Scientists discover the Sun is
actually orbiting a larger, invisible object," or "New evidence shows planetary orbits are
decaying rapidly"). Hal must explain how this new evidence forces scientists to *modify* our
current model of the solar system.

o Option C: The Scientific Comic. Create a short, 3-5 panel comic strip. The comic should
depict a conversation between Ptolemy and Galileo, where Galileo presents his new
evidence from his telescope and convinces Ptolemy to reconsider his model.

3. Work Session: Allow Hal 20 minutes to work on his chosen project.

4. Presentation: Hal will briefly present his finished project, explaining his choices.

3. Differentiation & Inclusivity

¢ For Support: Provide a pre-made worksheet with questions to guide the research phase. Offer
sentence starters for the final project (e.g., "The geocentric model was rejected because Galileo
discovered...").

¢ For Challenge: Encourage Hal to research a third model, like Tycho Brahe's geo-heliocentric
system, and incorporate it into his models and final project. He could also investigate how Kepler's
discovery of elliptical orbits refined Copernicus's model.

4. Assessment Methods

¢ Formative (During Lesson):
o Hal's initial sketch and explanation.
o The accuracy of his two physical models.
o His verbal explanation during "The Verdict" section, specifically his ability to link evidence to
the change in models.
¢ Summative (End of Lesson):
o The "Future File" creative project will be the primary assessment. It will be evaluated on:
1. Accuracy: Correctly represents the historical models.
2. Explanation: Clearly explains that new evidence is the reason for changing models.
3. Creativity and Effort: The project is thoughtful and well-executed.

5. Closure & Reflection (5 minutes)
End with a brief conversation to solidify the main idea:

¢ "What does this story about the solar system teach us about the nature of science itself?"
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e "Why is it a strength, not a weakness, for science to change its mind?"
¢ "Can you think of any other scientific ideas that have changed over time?"
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