	WORLD HISTORY
TEACHER PRESENTATION NOTES
THE SCIENTIFIC REVOLUTION - COPERNICUS AND GALILEO


Two slides per page. Use the cards below as your teaching script for each slide.
	SLIDE 1
	The Scientific Revolution: Copernicus and Galileo


On-slide summary: The Scientific Revolution: Copernicus and Galileo; How Galileo's telescope turned observation into evidence and challenged the Earth-centered universe
TALKING POINTS
	•  Ask: if everyone around you believed the Sun moved around the Earth, what kind of evidence would it take to change your mind?
•  Preview that the whole lesson turns on one idea: Galileo trusted what he could observe through a lens over what authorities had long taught.
	
	•  Explain that 'Scientific Revolution' names a change in how people decided what was true, not a single battle or event.



	BACKGROUND
•  The lesson traces the shift from the geocentric to the heliocentric model.
•  Galileo's telescope observations (1609-1610) are the evidence at the center of the lesson.
•  Treat the Church conflict as a factual historical dispute, not a debate to take sides in.
	
	DISCUSSION QUESTIONS
•  What does it mean to prove an idea with evidence you can observe yourself?
•  Which detail on this slide sets up the lesson's central question?
•  What can a telescope show that the naked eye cannot?



	GUIDED NOTES
	No blanks on the title slide.



	SLIDE 2
	Learning Targets


On-slide summary: Learning Targets; Compare the geocentric and heliocentric models; Explain how Galileo used the telescope for evidence
TALKING POINTS
	•  Connect target 3 to the two key observations students will analyze: Jupiter's moons and the phases of Venus.
•  Stress that target 4 asks students to describe the conflict as historians, reporting what happened without taking a side.
	
	•  Ask students which target they think will be hardest to back up with evidence, and why?



	BACKGROUND
•  Target 1 compares two models of the universe.
•  Targets 2 and 3 focus on Galileo's telescope evidence.
•  Target 4 asks for a neutral, factual account of the Church conflict.
	
	DISCUSSION QUESTIONS
•  Which target asks you to compare two competing models?
•  Which two targets depend on Galileo's telescope observations?
•  Why does target 4 ask for a neutral description rather than an opinion?



	GUIDED NOTES
	No blanks on the target slide.



	SLIDE 3
	Who Was Galileo Galilei?


On-slide summary: Who Was Galileo Galilei?; Galileo Galilei was born in 1564 in Pisa, Italy.; He was an Italian astronomer, physicist, and mathematician.
TALKING POINTS
	•  Anchor Galileo's birth year 1564 and his home city, Pisa, Italy.
•  Explain that Galileo's habit of trusting observation over authority is what drives every discovery in this lesson.
	
	•  Ask: what makes someone an astronomer rather than just a stargazer, and how did Galileo cross that line?



	BACKGROUND
•  Galileo was born in 1564 in Pisa, Italy.
•  He worked as an astronomer, physicist, and mathematician.
•  His central habit was to trust observation over authority.
	
	DISCUSSION QUESTIONS
•  Why does it matter that Galileo studied the sky himself instead of relying on old books?
•  What fields did Galileo work in?
•  What does it mean to trust observation over authority?



	GUIDED NOTES
	Blanks: 1564; astronomer; telescope; observation.



	SLIDE 4
	Galileo Galilei, portrait by Justus Sustermans (1636)


On-slide summary: Galileo Galilei, portrait by Justus Sustermans (1636); Galileo Galilei, painted by Justus Sustermans, 1636
TALKING POINTS
	•  Note the portrait was painted late in Galileo's life, in 1636, by Justus Sustermans.
•  Explain that the image humanizes Galileo but cannot prove any of his discoveries by itself.
	
	•  Ask: what do we learn about Galileo from a painting, and what can we only learn from his observations?



	BACKGROUND
•  The portrait was painted by Justus Sustermans in 1636.
•  It is held at the National Maritime Museum in Greenwich.
•  Use it as a reference image, not as evidence for a scientific claim.
	
	DISCUSSION QUESTIONS
•  What can a period portrait add to a lesson that written evidence cannot?
•  Who painted this portrait, and when?
•  Why is a portrait not proof of any scientific idea?



	GUIDED NOTES
	No blanks on the image slide.



	SLIDE 5
	The Geocentric Model


On-slide summary: The Geocentric Model; Key Concept: The geocentric (Ptolemaic) model put the Earth at the center, and the Church supported it for centuries.; Earth at the Center
TALKING POINTS
	•  Define geocentric plainly: the Earth sits at the center and everything else circles it.
•  Explain that the model felt obvious because the Sun really does appear to rise, cross the sky, and set each day.
	
	•  Ask: if a model matches what you see every day, why might that still not make it correct?



	BACKGROUND
•  Geocentric means Earth at the center of the universe.
•  The Ptolemaic model is named for the ancient astronomer Ptolemy.
•  The Catholic Church supported the geocentric model for centuries.
	
	DISCUSSION QUESTIONS
•  Why did the geocentric model seem to match everyday experience?
•  What does the word geocentric mean?
•  Who was the model named after?



	GUIDED NOTES
	Blanks: geocentric; Ptolemaic model; Church; Ptolemy.



	SLIDE 6
	A Geocentric (Ptolemaic) Chart of the Heavens


On-slide summary: A Geocentric (Ptolemaic) Chart of the Heavens; Ptolemaic (Earth-centered) celestial chart, Andreas Cellarius, 1660; Earth at the center
TALKING POINTS
	•  Point out that the Earth sits at the very center while the planets circle around it.
•  Explain that beautiful, detailed charts like this made the geocentric model feel settled and official.
	
	•  Ask: how might a widely printed chart like this make a new idea harder to accept?



	BACKGROUND
•  The chart is from Andreas Cellarius, published in 1660.
•  It shows the Earth at the center with planets circling it.
•  It pictures the geocentric model taught before Galileo.
	
	DISCUSSION QUESTIONS
•  Where is the Earth placed in this chart?
•  What surrounds the Earth in the geocentric system?
•  How does this chart help you picture the Ptolemaic model?



	GUIDED NOTES
	No blanks on the image slide.



	SLIDE 7
	The Heliocentric Model


On-slide summary: The Heliocentric Model; Key Concept: The heliocentric (Copernican) model put the Sun at the center; Copernicus proposed it in 1543.; Sun at the Center
TALKING POINTS
	•  Define heliocentric plainly: the Sun sits at the center and the Earth is just one of the orbiting planets.
•  Explain that Copernicus published the idea in 1543 but could not yet prove it with direct evidence.
	
	•  Ask: why is a new idea often ignored until someone finds evidence for it?



	BACKGROUND
•  Heliocentric means the Sun is at the center.
•  The Copernican model is named for Nicolaus Copernicus.
•  Copernicus proposed the heliocentric model in 1543.
	
	DISCUSSION QUESTIONS
•  Why was the heliocentric idea hard to accept at first?
•  What does the word heliocentric mean?
•  Who proposed this model, and in what year?



	GUIDED NOTES
	Blanks: heliocentric; Copernican model; Copernicus; 1543.



	SLIDE 8
	A Heliocentric (Copernican) Chart of the Heavens


On-slide summary: A Heliocentric (Copernican) Chart of the Heavens; Copernican (Sun-centered) celestial chart, Andreas Cellarius, 1660; Sun at the center
TALKING POINTS
	•  Point out that the Sun now sits at the center and the Earth has become just one orbiting planet.
•  Have students hold this chart against the Ptolemaic one to see the whole argument in a single glance.
	
	•  Ask: which chart would you find more convincing without any other evidence, and why is that a problem?



	BACKGROUND
•  The chart is from Andreas Cellarius, published in 1660.
•  It shows the Sun at the center with the Earth as an orbiting planet.
•  It pictures the heliocentric model Galileo's evidence supported.
	
	DISCUSSION QUESTIONS
•  Where is the Sun placed in this chart?
•  What is different about the Earth's position compared with the geocentric chart?
•  How does comparing the two charts show the shift between models?



	GUIDED NOTES
	No blanks on the image slide.



	SLIDE 9
	Galileo's Telescope (1609-1610)


On-slide summary: Galileo's Telescope (1609-1610); Remember: In 1609-1610 Galileo used the telescope to observe the sky and record new evidence.
TALKING POINTS
	•  Anchor the two dates: Galileo built the telescope in 1609 and published his discoveries in 1610.
•  Define a telescope simply as a tube of lenses that makes far-off objects look closer and larger.
	
	•  Ask: how does inventing a better tool sometimes matter more than inventing a new idea?



	BACKGROUND
•  Galileo built his telescope in 1609.
•  A telescope uses lenses to make distant objects appear closer.
•  He reported his discoveries in 1610.
	
	DISCUSSION QUESTIONS
•  How did a new tool let Galileo gather evidence others could not?
•  What does a telescope do?
•  In what years did Galileo make and report these observations?



	GUIDED NOTES
	Blanks: 1609; telescope; 1610.



	SLIDE 10
	What Galileo Saw: Four Discoveries


On-slide summary: What Galileo Saw: Four Discoveries; 1. Jupiter's Moons; Four moons circling Jupiter
TALKING POINTS
	•  Walk all four discoveries in order: Jupiter's four moons, the phases of Venus, the Moon's craters, and the Sun's sunspots.
•  Explain that craters and sunspots mattered because the heavens were supposed to be flawless and unchanging.
	
	•  Ask: which single discovery would you pick as the strongest evidence against the geocentric model, and why?



	BACKGROUND
•  The four discoveries are Jupiter's moons, the phases of Venus, the Moon's craters, and sunspots.
•  Galileo named Jupiter's four moons the Medicean Stars.
•  Craters and sunspots showed the heavens were not perfect and unchanging.
	
	DISCUSSION QUESTIONS
•  Which of the four discoveries do you think surprised people most, and why?
•  What are the four discoveries Galileo recorded?
•  Why did craters and sunspots challenge old beliefs about the heavens?



	GUIDED NOTES
	Blanks: Jupiter; phases of Venus; craters; sunspots.



	SLIDE 11
	Galileo's Own Drawings of the Moon


On-slide summary: Galileo's Own Drawings of the Moon; Galileo's telescope drawings of the Moon's phases, from Sidereus Nuncius (1610); Rough, cratered surface
TALKING POINTS
	•  Point out the rough, shadowed surface: craters and mountains, not a smooth ball.
•  Explain that publishing his own drawings let others check Galileo's observations for themselves.
	
	•  Ask: why is drawing exactly what you see a scientific act, not just an artistic one?



	BACKGROUND
•  The drawings come from Galileo's 1610 book Sidereus Nuncius.
•  They show a rough, cratered, mountainous Moon.
•  They are Galileo's record of direct observation.
	
	DISCUSSION QUESTIONS
•  What do these drawings show about the surface of the Moon?
•  Where were these drawings first published?
•  Why does it matter that Galileo drew what he actually saw?



	GUIDED NOTES
	No blanks on the image slide.



	SLIDE 12
	Jupiter's Four Moons: The Key Evidence


On-slide summary: Jupiter's Four Moons: The Key Evidence; In January 1610 Galileo saw small stars beside Jupiter.; Night after night their positions changed.
TALKING POINTS
	•  Stress that the key was patient observation: the moons only revealed themselves by changing position night after night.
•  Anchor the number four and the name Galileo gave them, the Medicean Stars.
	
	•  Ask: how did watching the same patch of sky for many nights turn a puzzle into proof?



	BACKGROUND
•  Galileo first saw the bodies beside Jupiter in January 1610.
•  He tracked their changing positions over several nights.
•  He concluded four moons orbit Jupiter and named them the Medicean Stars.
	
	DISCUSSION QUESTIONS
•  Why did watching over several nights matter more than a single look?
•  How many moons did Galileo count around Jupiter?
•  What did Galileo name these four moons?



	GUIDED NOTES
	Blanks: 1610; four; moons; Medicean Stars.



	SLIDE 13
	Why the Moons Mattered


On-slide summary: Why the Moons Mattered; Key Concept: If moons orbit Jupiter and Venus orbits the Sun, then not everything orbits the Earth.; The Old Assumption
TALKING POINTS
	•  Lay out the logic step by step: geocentric says all orbits Earth, but the moons orbit Jupiter, so the claim fails.
•  Add the phases of Venus as a second, independent piece of evidence pointing to the Sun-centered model.
	
	•  Ask: why is a single clear counter-example sometimes enough to overturn a long-held belief?



	BACKGROUND
•  The geocentric model assumed everything orbits the Earth.
•  Jupiter's moons orbit Jupiter, showing not everything orbits Earth.
•  The phases of Venus show Venus orbits the Sun.
	
	DISCUSSION QUESTIONS
•  How does one clear counter-example weaken a whole model?
•  What did the geocentric model assume everything orbited?
•  What do the phases of Venus show about Venus?



	GUIDED NOTES
	Blanks: Earth; Jupiter; heliocentric; Venus.



	SLIDE 14
	Conflict with the Church


On-slide summary: Conflict with the Church; The Catholic Church supported the geocentric model.; Galileo's evidence supported the heliocentric model.
TALKING POINTS
	•  Present the timeline as neutral fact: the 1616 warning, the 1633 trial, and the house arrest that followed.
•  Explain that the conflict was about who decides what is true - accepted authority or new observation - and describe it without judging either side.
	
	•  Ask: how can students report a historical dispute fairly, sticking to what happened rather than whose side they favor?



	BACKGROUND
•  The Catholic Church supported the geocentric model.
•  Galileo was warned in 1616 and tried in 1633.
•  He spent his last years under house arrest.
	
	DISCUSSION QUESTIONS
•  Why can a new kind of evidence create conflict with accepted authority?
•  In what year was Galileo warned, and in what year was he tried?
•  How should a historian describe this dispute?



	GUIDED NOTES
	Blanks: geocentric; 1616; 1633; house arrest.



	SLIDE 15
	Reference Guide: Models of the Universe


On-slide summary: Reference Guide: Models of the Universe; geocentric; A model that places the Earth at the center of the universe, with the Sun, Moon, and planets orbiting the Earth.
TALKING POINTS
	•  Pair geocentric with Ptolemaic and heliocentric with Copernican so students link each model to its astronomer.
•  Clarify that Ptolemy was ancient while Copernicus was a Renaissance figure, so the models are centuries apart.
	
	•  Ask: which single term on this slide is the tool that made the whole debate testable, and why?



	BACKGROUND
•  All five definitions match the glossary exactly.
•  These terms name the two models and the astronomers behind them.
•  Telescope names the tool that gathered the evidence.
	
	DISCUSSION QUESTIONS
•  Which term names the Earth-centered model, and which names the Sun-centered one?
•  Who is the Ptolemaic model named for, and who proposed the Copernican model?
•  What does a telescope do?



	GUIDED NOTES
	Five vocabulary blanks use the exact glossary definitions.



	SLIDE 16
	Reference Guide: Galileo's Evidence


On-slide summary: Reference Guide: Galileo's Evidence; Sidereus Nuncius; Galileo's 1610 book, The Starry Messenger, that reported his telescope discoveries.
TALKING POINTS
	•  Connect Sidereus Nuncius to its English title, The Starry Messenger, so students recognize both names.
•  Group phases of Venus and Medicean Stars as the two observations that pointed away from the geocentric model.
	
	•  Ask: why is careful observation, rather than clever argument, the term that best captures Galileo's method?



	BACKGROUND
•  All five definitions match the glossary exactly.
•  These terms name Galileo's book and his key observations.
•  Observation is the method that turned what Galileo saw into evidence.
	
	DISCUSSION QUESTIONS
•  Which term names Galileo's 1610 book?
•  What do the phases of Venus show, and what are the Medicean Stars?
•  What does observation mean?



	GUIDED NOTES
	Five vocabulary blanks use the exact glossary definitions.



	SLIDE 17
	The Birth of Modern Science


On-slide summary: The Birth of Modern Science; Do; Test ideas against evidence you can observe and record.
TALKING POINTS
	•  Summarize the method: observe carefully, record it, and let others check it.
•  Explain that this shift from authority to observation is what 'birth of modern science' really means.
	
	•  Ask: where in your own life do you test a claim by observing it yourself instead of taking someone's word?



	BACKGROUND
•  Galileo tested ideas against recorded observation.
•  He let others check his observations for themselves.
•  Trusting observation over authority marks the birth of modern science.
	
	DISCUSSION QUESTIONS
•  How is 'test it against what you observe' different from 'believe what you are told'?
•  What did Galileo trust over authority?
•  Why is a model only as strong as its evidence?



	GUIDED NOTES
	Blanks: observation; authority; modern science; evidence.



	SLIDE 18
	Key Takeaways


On-slide summary: Key Takeaways; Geocentric put Earth at the center; heliocentric put the Sun at the center.; Copernicus proposed the heliocentric model in 1543, but lacked direct evidence.
TALKING POINTS
	•  Review the evidence chain: two models, Copernicus in 1543, the telescope in 1609-1610, and the two key observations.
•  Ask: which takeaway - the moons of Jupiter or the phases of Venus - would you choose as your single strongest piece of evidence, and why?
	
	•  End on the big idea: science advanced when observation, not authority, became the test of truth.



	BACKGROUND
•  Every takeaway is supported by the lesson's evidence.
•  The moons and the phases of Venus are the key observations.
•  Observation over authority is the lesson's central idea.
	
	DISCUSSION QUESTIONS
•  Which single observation best supports the heliocentric model, and why?
•  In what year did Copernicus propose the heliocentric model?
•  Why is observation the thread that ties every takeaway together?



	GUIDED NOTES
	No blanks on the closing slide.
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