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Brass Sundial
 
	Introduction  

	[bookmark: _GoBack] This lesson uses the “Brass Sundial” from China to connect the ideas of astronomical phenomenon and modernization in technology. It encompasses standards from Indiana’s 5th grade earth science and computer science learning targets. Students will work to understand how a sundial functions, build their own sundial, observe changes in the sundial’s shadows throughout the day, and compare the technology of a sundial to modern time-telling technology. 

	Indiana Standards Connections:  
 5-ESS1-2 Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance of some stars in the night sky.
3-5.IC.1:  Describe the positive and negative impacts of technology on one’s personal life, society, and our culture.
	Compelling Question(s):  
What is a sundial and how is it used?

How does the time of day and season affect the appearance of shadows?

How does this affect the sundial’s accuracy?

How has time-telling technology changed over time?

What are the positive and negative impacts of this technological change?

	Lesson Objectives:  
Students will:
· Identify the purpose and functionality of a sundial
· Create a sundial and track the position and length of the sundial’s shadows throughout the day
· Relate the position of the sun to the size, shape, and position of shadows
· Explain the advantages and disadvantages of the sundial in relation to modern time-keeping devices
 

	Materials  

	· Picture of Chinese sundial to display or physical copies to pass out
· Sundial model for students to build
· Many different varieties of sundial models exist. You can use a paper only model or use a paper plat with a straw.
· Suggested materials include sundial worksheets from Twinkle, PBS Kids, Generation Genius…
· Compare and contrast graphic organizer

	 

	Activities  
Introduction: 
Ask students to think-pair-share of all the ways people can tell time. Expected responses include an analog clock, digital clock, telephone, watch… Then ask student to think again how people could tell time before the modern clock was invented. Guide students to think beyond modern technology. Display the image of the brass sundial and ask students to turn and talk about how they think the instrument may have been used to tell time. 

Introduce the idea to students on telling time based on the position of the sun. Students should already have an idea about how the sun moves across the sky during the day. Students should be able to recognize that the sun rises in the east and sets in the west. 
 
Activity:
Have students brainstorm ideas about how they could create a device to tell the time using the sun. Pass out chosen worksheet/activity on how to build a sundial or let students experiment with their own invention. Take students outside to test the sundial Students should be allowed to check the positioning of their sundial every hour and make observations.

Students should be able to recognize that as the sun passes across the sky it casts a shadow on the sundial. The sundial must include a way to keep track of how much time has passed. The shadow moves throughout the day to indicate the passage of time. Students should also note the length of the shadow throughout the day.

Wrap-Up: 
After completion of the activity students should debrief to share their thoughts and observations. Students should have noted that the sun cast a shadow on the gnomon (hand) of the clock. As the sun “moved through the sky” (due to the rotation of the earth), the shadow moved with it. Numbers can be assigned to the clock to tell how much time has passed. As the day went on, the length of the shadow changed. 


	Assessment Suggestions   
 Students should be able to answer the following questions.
1. What did you notice about the length of the shadow throughout the day? The position?
2. What makes the sundial work?
3. How are shadows created?
4. How can a sundial be used to tell time?
5. What makes the sun appear to “move across the sky?”
  

	Extensions  
· Have students compare and contrast modern time-telling technology with the sundial
· What are the benefits and disadvantages of a sundial and of a modern clock? Describe how the change in technology has had both positive and negative impacts on society
· Students may complete this activity multiple times throughout the year to compare the differences in shadows across the changing seasons
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