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Brass Sundial: How Math and the Sun Tell Time
 
	Introduction  

	In this lesson students will construct a sundial using various Geometry tools. In the second phase of the lesson, students will use their sundial to collect data and observe the movement of the sun and the shadow cast by the sundial. 

This method of time telling has a rich history as displayed in the Chinese Brass Sundial. Students will experience how the sun can be used as a tool to improve and impact people’s lives. 


	Indiana Standards Connections:  
  
 5.G.1 Identify, describe, and draw triangles (right, acute, obtuse) and circles using appropriate tools (e.g., ruler or straightedge, compass, and technology). Define and model the relationship between radius and diameter. M

PS.5: Use appropriate tools strategically. 
	Compelling Question(s):  
 

 How can angles and shapes solve real world problem?

 How does precision impact results?

 What are effective ways of collecting data?
    

	Lesson Objectives:  

 Students will be able to:

Make observations, collect and review data to draw conclusions

Draw acute angles using a protractor

Draw a half circle using a compass 

	Materials  

	 
1. Projection Device
2. Image of the Brass Sundial from Windows to the World
3. Video of how to read a sundial
4. Compass, protractor, heavy paper/foam poster board. 
5. DIY sundial video

This video can help explain how a more intricate sundial, like the brass sundial, works: https://www.youtube.com/watch?v=UqHSME3VXpU


	Learning Plan 

	Activities  

1. Ask students to consider how people used to tell time before there were clocks. They could discuss with a partner. Come together as a class and talk through their ideas. 
2. Show the students the image of the Chinese Brass Sundial. Explain the ways people used to use the Sun as a tool to tell time. 
3. Tell students you will be creating your own sundials today!

Have students work in groups to create their sundials. 

Have the students 

4. Using the steps from this video: DIY sundial have students construct their own sundials
5. Highlight the use of the compass and protractor. You can make this portion of the lesson as specific as you need to meet the level and understanding of your students. 

TELLING TIME & DATA COLLECTION: 

1. Take students outside as early in the morning as possible. Select a sunny area of pavement where the students can test their sundials. Have students place their sundials down and with chalk make four lines that extend the lines on their plates. The different-colored line should be marked on the pavement as well. If you do not have two colors of chalk, the students can make a circle at the end of the line that represents the colored line on the paper plate. The point is that the lines all match up in the same place each time the students go out to measure, so that they take an accurate reading. 
2. Ask students to trace the shadow their gnomon casts onto their sundial base. Then have students mark the time of day on their worksheets and on the sundial. Have students measure and record the length of the shadow and use the compass to find the direction in which it points, North, South, East or West. 
3. Ask students to pick up their sundials and put their name on the spot where it was placed so they are sure they are using the same location on the next three observations. 
4. Repeat step 4 late morning, early afternoon and just before school dismissal. 
5. On the next sunny day, repeat steps 4 and 6 using a different color pencil to mark the shadows on the sundial. Make sure you take the students out at the same time of day.


	Assessment Suggestions   
 
Students could create an infographic to display their data and findings

Have students create a presentation of their project for younger students. How would they simplify this lesson for a second or third grader? 

	Extensions  
 
Have students research other everyday objects that use geometric principles—how could they recreate these objects using the skills they developed in this lesson?


 
 



Brass Sundial Activity Possibilities

Some of the best opportunities for education are integrative—meaning that students are able to make connections across disciplines to reinforce the knowledge that they are developing. For example, they may be learning about Renaissance Italy in World Studies at the same time that they read Dante’s Inferno in English class while also studying Botticelli in Art. Feel free to combine and adapt some of the ideas across disciplines and standards to best suit your particular context. You can also collaborate with other teachers at your school or supplement the resources provided by contacting your librarian.

Note: The following ideas are meant to give general guidance for teachers to include artifacts and other material culture in their classrooms. They are not meant to be treated as comprehensive activities or lessons that are one-size-fits-all for any classroom. They should be personalized to best fit the needs of a teacher’s individual context in accordance with prior student learning, student abilities, available resources, and any curricular guidance. 


Art

Visual Arts – Responding: 

	Anchor Standard 7: Perceive and analyze artistic work
Enduring Understanding: Individual aesthetic and empathetic awareness developed throughout engagement with art can lead to understanding and appreciation of self, others, the natural world, and constructed environments. 
Essential Question(s): How do life experiences influence the way you relate to art? How does learning about art impact how we perceive the world? What can we learn from our responses to art? 

	VA:Re.7.1.1a
	Select and describe works of art that illustrate daily life experiences.

	VA:Re.7.1.6a
	Identify and interpret works of art or design that reveal how people live around the world and what they value.



Visual Arts – Connecting: 

	Anchor Standard 11: Relate artistic ideas and works with societal, cultural, and historical context to deepen understanding. 
Enduring Understanding: People develop ideas and understandings of society, culture, and history through their interactions with and analysis of art. 
Essential Question(s): How does art help us understand the lives of people of different times, places, and cultures? How is art used to impact the videos of a society> How does art preserve aspects of life? 

	VA:Cn11.1.1a
	Understand that people from different places and times have made art for a variety of reasons.

	VA:Cn11.1.4a
	Through observation, infer information about time, place, and culture in which a work of art was created.

	VA:Cn11.1.6a
	Analyze how art reflects changing times, traditions, resources, and cultural uses.



Art comes out of many different contexts. Sometimes it is a necessity and everyday objects like maps and quilts become art artifacts. What do the resources and design of this object reveal about the culture and time it was created?

Social Studies

Grade 7: History, Places, and Cultures of Africa, Asia, and Southwest Pacific
	7.H.8
	Describe the dynastic cycle and the cultural and technological contributions of major Chinese dynasties (Zhou, Qin, Han, Tang, Song, and Ming). (E) ● Examples: Zhou - established Feudalism leading to Warring States Period, Mandate of Heaven, start of Confucianism, Daoism, and Legalism; Qin - “China”, Terracotta Army, Great Wall; Han - Silk Road starts, paper & compass, merit-based jobs; Tang - gunpowder, woodblock printing, clocks & porcelain; Song - paper money, moveable type; Ming - international trade/isolation, porcelain arts.

	7.H.4
	Describe the importance of the Silk Road to the histories of Europe, Africa, and Asia. (E)



Brass was an important good traded on the Silk Road. It is thought that Brass originated in China and then spread through the rest of the world. It may be interesting for students to research how Brass impacted daily life as it was passed around. 

It may also be interesting to investigate the way time telling came about in different societies around the world. 
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