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Use the QR codes to quickly access the worksheet and video resources utlized for each lesson.



Africa 
Content Standards and Objectives 

 

 K 1 2 3 4 5 

Math   

Lesson 1 
M.2.16 

Lesson 1 
M.3.25 

Lesson 1 
M.4.26  

Social Studies    

Lesson 2 
SS.3.3   

Language Arts    

Lesson 1 
ELA.3.2 

 
Lesson 2 
ELA.3.26 

Lesson 1 
ELA.4.1 

 
Lesson 2 
ELA.4.26 

Lesson 2 
ELA.5.26 

Dance    

Lesson 2 
DA:Re.7.1.3 

Lesson 2 
DA:Re.7.1.4 

Lesson 2 
DA:Re.7.1.5 

Visual Arts 

Lesson 1 
VA.K-2.8 
VA.K-2.10 

Lesson 1 
VA.3-5.8 
VA.3-5.10 

 6 7 8 9 10 11 12 

Math 
Lesson 1 & 2 

M.6.24 
Lesson 1 & 2 

M.7.12  

Lesson 1 & 2  
M.GHS.1 

Social Studies  

Lesson 1 & 2 
SS.7.16  

Lesson 1 & 2  
SS.US.15  
SS.US.17 

Dance    

Lesson 2  
DA.1.1 

DA.1.16 
DA.2.19 
DA.3.16 

Visual Arts 

Lesson 1 & 2 
VA. 6-8.3 
VA. 6-8.4  
VA.6-8.9 

Lesson 1 & 2  
VA.HS1.1 
VA.HS1.2 
VA.HS1.8 
VA.HS1.9 
VA.HS2.11 
VA.HS2.12 



Backstage Exploration Notes 

Africa 
 

Africa has 54 countries and many cultures. Music and dance play an important part 
in these cultures, as do textiles, or fabrics. Textiles have many different colors and 

designs. 
 

Ghana, located in West Africa, has a textile called “Kente cloth”. The word breaks 
down like this:  “ke” means open and “te” means press, which are the motions that 

the weaver makes when working with the loom. 
 

Men are traditionally the weavers in Ghana. Each weaver’s design can include 
words, numbers, or symbols that tell his particular story. 

 
The women in this dance each represent a different color and different quality in 
their movement. As the weaver dreams of his design, the colors are introduced 

one-by-one with a different African instrument.  The dancers also move with the 
weaver to create designs with the color 

BLUE that represents peace, 
RED that represents sacrificial rites, 

WHITE that represents celebrations AND 
GREEN that represents growth. 

 
This dance is choreographed by Maureen Mansfield Kaddar to the music 

composition by Mark Davis. 
 



Lesson Number Africa – Elementary Lesson 1 

Subjects Language Arts, Visual Arts, and Math 

Materials The Spider Weaver: A Legend of Kente Cloth by Margaret Musgrove and Julia Cairns 
Four pieces of varied colored 9x12 construction paper for each student (3 of them cut into one 
inch by 12 inch strips) 
Rulers 
Pencils 
Black Markers 
Scissors 
Glue sticks 

Essential 
Questions 

What is a legend? 
How does an understanding of math/geometry contribute to the art of the Kente cloth? 

Intro/Warm Up Review: What is a legend?  What are some legends we’re read in our classroom this year?  
What are the characteristics of a legend? 

Lesson • “Today we’ll read an African legend called The Spider Weaver.  This is the legend that 
explains the origin of the Kente cloth – a special kind of African cloth.”   

• Read the book aloud.  A video version can be accessed here: 
https://www.youtube.com/watch?v=6YpGJIYe5v4 

• Discussion questions: 
o Why is this story considered a legend? 
o What is a Kente cloth? 

• “Next you’ll have a chance to create your very own art project that resembles a Kente 
cloth.”  

• This video demonstrates each step: https://www.youtube.com/watch?v=jX_CQQ-i7cA 
o Create the “loom” with the first piece of construction paper.  First place the ruler 

against the top edge of the paper, and draw a straight line. 
o Next, move the ruler below your top line and make little dashes as you measure 

each 1 inch mark. 
o Move the ruler to the bottom of your paper and make little dashes at each 1 inch 

mark. 
o Connect the dashes at the top and bottom of your paper using the ruler, and trace 

straight vertical lines across your paper.  
o Cut along each vertical line, but make sure to stop at the top horizonal line.  
o Use the first color paper strip to weave over, under, over, under through your loom.  

Slide the strip to the very top against the top of the loom and secure the ends with 
glue.  Make sure strip is parallel to the top of the loom. 

o Repeat using the next color.  This time begin the pattern of weaving with UNDER 
instead of over. 

o Repeat using the third color.  Repeat the over, under, over under pattern. 
o Continue weaving until you have approximately two inches remaining at the 

bottom to create fringe. 
o Flip the paper over so pencil marks won’t be visible.Using a black marker, add 

geometric designs to your squares.  The geometric shapes used should be the same 
for each color.  Every line of the same color should repeat the same pattern. 

o Trim the bottom fringe into smaller sections.  Crinkle the edges to make it more 
noticeable. 

Assessment Checklist for assessing Kente art project: 

• Are the horizontal lines all parallel? 

• Were the vertical lines created with accurate 1 inch measurements? 

• Are the shapes utilized geometric?   

• Are repeating patterns maintained? 

  

https://www.youtube.com/watch?v=6YpGJIYe5v4
https://www.youtube.com/watch?v=jX_CQQ-i7cA


Lesson Number Africa – Elementary Lesson 2 

Subjects Dance, Social Studies, Language Arts 

Materials Computer with Internet Access 
Large screen for student video viewing 
Internet access and tablets or computers for pairs of students 
Harvest Hunt worksheets 
White board or chart paper 

Essential 
Questions 

Why and how are harvest festivals celebrated around the world? 

Intro/Warm Up “We often wear special clothes for special occasions.  What would someone wear to a 
graduation?  A funeral?  A wedding?  The dance inspired by the continent of Africa that we 
watched the West Virginia Dance Company perform was a celebration of the beautiful textiles 
and cloths that are created and worn throughout the continent.  These cloths were originally 
used largely for celebrations and special occasions.” 

Lesson • Ask students to stand up in an area of the classroom where they can move freely, and 
explain that they’ll be learning how to perform a bit of the Dinhe dance from Zimbabwe 
which is a dance that celebrates the harvest. 

• Instruct students to follow along with the Dinhe dance video lesson found here: 
https://www.youtube.com/watch?v=4sWG_s0YayM 

• “What holiday is popular in America that celebrates the harvest?  What are your family’s 
traditions?  Today you’ll be working in pairs to research a harvest celebration from another 
culture, and you’ll present what you find to the rest of the class.” 

• Assign each pair a culture or country to research.  Give them the Harvest Hunt worksheet 
attached to help guide their research. 

• After the students research, ask them to report their findings to the class.   

• As each pair reports, add any similarities that you find among the various cultures’ 
celebrations to a list on the white board or chart paper.   

• Discuss:  Why do you think the similarities we discovered exist?  Why do you think 
celebrating the harvest is so important in so many different cultures?  (All people have the 
same basic needs, and food is one of them.  Thankfulness for the provisions that keep us 
alive and thriving is something that all humans, regardless of their cultural background, can 
share in a common understanding.) 

Assessment Assess completed Harvest Hunt worksheets for accuracy. 

Resources The following websites contain kid-friendly information about harvest festivals around the 
world: 
https://www.theholidayspot.com/thanksgiving/around_the_world/ 
http://www.harvestfestivals.net/harvestfestivals.htm 
 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=4sWG_s0YayM
https://www.theholidayspot.com/thanksgiving/around_the_world/
http://www.harvestfestivals.net/harvestfestivals.htm


___________________________________________________________

Our harvest festival is called __________________________________.
 

Where is this festival celebrated?_________________________________
 

What month is it celebrated? __________________________________
 

Some of the main crops that are harvested in that part of the
 

 world are: _____________________________________________________
 

What are some special traditions?  
 

1.
 

2. ____________________________________________________________
 

3. _____________________________________________________________
 

Other interesting discoveries:
 

__________________________________________________________
 

Harvest Hunt



Lesson Number Secondary I- Africa 

Subjects Art, Social Studies, Math 

Materials • One sheet of construction paper 12x18 for each student (use colors found in traditional 
Kente cloth, see page 3 forcolors and meanings.)  

• Numerous 1 inch strips of construction paper in the colors of Kente cloth  
• Scissors  
• Glue 

Learning 
Objectives 

• Generate and conceptualize artistic ideas and work. 
• Relate artistic ideas with societal, cultural and historical context to deepen 

understanding. 

Intro/Warm Up Show students pictures of African textiles, where the country of Ghana is located, and the 
Asante people. Discuss the purpose of cloth in ancient cultures.  See below for an example for 
brainstorming ideas. 

  

Lesson Procedure 1. Explain the parts to a loom and show example.  
• LOOM- an apparatus for making fabric by weaving yarn or thread.  
• WARP-threads that are length-wise or longitudinal on a loom.  
• WEFT-threads that are woven over/under the warp threads.  
• REPETITION- The reoccurrence of one or more elements of art. 

2. Show the video titled, “Kente Cloth Weaving in Ewe, Ghana” (see resources).  Use the 
following prompts to lead a class discussion: 

• Why is the boy weaving so quickly? 
• Notice how the warp threads are being separated by “overs” and “unders” with the 

pedal. 
• Discuss the purpose of the shuttle the boy is using. 

3. Display the meaning of Kente cloth colors to students to further discussion.  (see 
appendix) 
4. Students will create a plan indicating which colors they intend to use. 
5. Have students choose their background paper 12x18. 
6. Use a ruler to measure 1” around the entire piece of construction paper.  (LOOM) 
7. Use a ruler to measure 1” vertical lines (WARP threads).  For advanced students, they 
can do a pattern of 1” and ½” increments. 

 



8. Cut the lines carefully with scissors.  Do not cut through the 1” border at the top, 
bottom, or sides. 
9. Choose paper stripes and begin weaving a pattern. 
10. Cut narrower strips and weave over the strips both horizontally and vertically.

 

 Put geometric shapes to place around the edges to mimic the shapes found in the cloth 
weavings.  
11. Be sure to glue all edges down on the front and back. 
12. Complete rubric and glue to the back of the paper.  (see appendix) 

Assessment See appendix for rubric. 

Resources “Kente Cloth Weaving in Ewe, Ghana” https://youtu.be/06_o6MdgdWc 
https://www.teacherspayteachers.com/FreeDownload/African-Paper-Weaving-4175458 

 

 

https://youtu.be/06_o6MdgdWc


 



 
 
 
 
 
 



Student Examples 

 
 

 

 

 

 

 

 

 



Lesson Number Secondary II- Africa 

Subjects Social Studies, Art, Music, Dance 

Materials Computer, Internet Access, Background Paper,  

Learning 
Objectives 

Discuss the weavings, patterns, and meanings in Africa textiles 

Intro/Warm Up Watch the video, “Introduction to Kente Weaving in Ghana” (see resources). 

Lesson 
Procedure 

1. Read the Kente Background info as a class, individual, or with partners. (See 
appendix) 

2. Use the questions to discuss the Kente cloth and as prompts for discussion. 
3. Show video titled, “Meaning of Kente Cloth Colors” (see resources)  
4. Display the meanings of the colors for students to discuss.  (see appendix) 
5. Students create a grid sheet to plan out their own Kente cloth creation.  (see 

appendix) 
6. Extension Activity: Have students follow an African dance tutorial (see resources) 

Assessment Informal observation and participation in activities. 

Resources “Introduction to Kente Weaving in Ghana” https://youtu.be/08n-kxPFHVA 
“Meaning of Kente Cloth Colors” https://youtu.be/w9CjQZ5DAto 
https://www.teacherspayteachers.com/FreeDownload/Kente-Cloth-What-Do-The-
Colors-Mean-4250185 
“Five(ish) Minute Dance Lesson- African Dance” https://youtu.be/Ewqq-3xJFdI 
https://www.thoughtco.com/what-is-kente-cloth-43303 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://youtu.be/08n-kxPFHVA
https://youtu.be/w9CjQZ5DAto
https://www.teacherspayteachers.com/FreeDownload/Kente-Cloth-What-Do-The-Colors-Mean-4250185
https://www.teacherspayteachers.com/FreeDownload/Kente-Cloth-What-Do-The-Colors-Mean-4250185
https://youtu.be/Ewqq-3xJFdI


Kente Cloth Background 
 

West Africa includes Benin, Burkina Faso, the Cape Verde Islands, Gambia, Ghana, Guinea, Guinea-Bissau, Ivory 

Coast, Liberia, Mali, Mauritania, Niger, Nigeria, the island of Saint Helena, Senegal, Sierra Leone, Sao Tome, 

Principe and Togo.  
 

Among the Ashanti people of West Africa, a popular legend relates how two young men learned the art of weaving 

by observing a spider weaving its web. One night, the two went out into the forest to check their traps, and they were 

amazed by a beautiful spider’s web whose many unique designs sparkled in the moonlight. The spider, named 

Ananse, offered to show the men how to weave such designs in exchange for a few favors. After completing the 

favors and learning how to weave the designs with a single thread, the men returned home to Bonwire, and their 

discovery was soon reported to Asantehene Osei Tutu, first ruler of the Ashanti kingdom. The asantehene adopted 

their creation, named kente, as a royal cloth reserved for special occasions... 
 

Originally made from white cotton with some indigo patterning, kente cloth evolved when silk arrived with 

Portuguese traders in the 17th century. Fabric samples were pulled apart for the silken thread, which was then woven 

into the kente cloth. Later, when skeins of silk became available, more sophisticated patterns were created, although 

the high cost of silk meant they were only available to Akan royalty. 
 

The use of kente was reserved for Ashanti royalty and limited to special social and sacred functions. Even as 

production has increased and kente has become more accessible to those outside the royal court, it continues to be 

associated with wealth, high social status, and cultural sophistication. Patterns each have a name, as does each cloth. 

Names can be inspired by historical events, proverbs, concepts, literature, moral values, human and animal behavior, 

individual achievements, or even individuals in pop culture. 
 

Kente may be sewn into other forms such as dresses, shirts, or shoes. Printed versions of kente are mass produced 

and marketed, and both woven and printed versions are used by fashion designers in Ghana and abroad. 
Kente is more than just a cloth. It is an iconic visual representation of the history, philosophy, ethics, oral literature, 

religious beliefs, social values, and political thought of West Africa. Kente is one of the key symbols of African 

heritage and pride in African ancestry throughout the world. 
 

Discussion Questions: 
1. What part of Africa did Kente originate from? 

 

 

2. What groups of people originally wore Kente? 
 

 

3. Explain the origins of the Kente. 
 

 

4. How do most people use Kente today? 
 

 

5. How is Kente a symbol of pride? 



 



 
 

 

 

 

 

 

 

 



Antarctica 
Content Standards and Objectives 

 

 

 
 
 
 
 

 K 1 2 3 4 5 

Social Studies    

Lesson 1 
SS.3.18 
SS.3.12   

Science   

Lesson 2 
S.2.7 

Lesson 1 
S.3.2 

 
Lesson 2 

S.3.7 
S.3.11 
S.3.14 

Lesson 1 
S.4.13 
S.4.3 

 
Lesson 2 

S.4.8 
Lesson 1 

S.5.2 

Dance    

Lesson 1 
DA:Cr1.1.3 

Lesson 1 
DA:Cr1.1.4 

Lesson 1 
DA:Cr1.1.5 

Visual Arts 

Lesson 2 
VA.K-2.2 
VA.K-2.6 

Lesson 2 
VA.3-5.6   

 6 7 8 9 10 11 12 

Social Studies  

Lessons 1 & 2  

SS.7.13 
 

Lessons 1 & 2  

SS.W.10  

SS.W.15 

Language Arts 

Lessons 1 & 2  

ELA.7-12.26 

ELA.7-12.39 

ELA.7-12.12.41 

Science 

Lessons 1 & 2  

S.6.ESS.4 

S.6-8.L.1 

S.6-8.L.4 
  

Lessons 1 & 

2  

S.9.ESS.13 
   



 

Backstage Exploration Notes 

Antarctica 
 

This dance is from Antarctica, the Earth’s southernmost continent.  It is on average 
the coldest, driest, and windiest continent, and has the highest 

average elevation of all the continents. 
 

The Katabatic Winds that aggressively sweep across and then gently retreat back 
across this massive landscape is the idea that Donald Laney, the choreographer 

used to create this story in dance. 
 

Why is it important to know about this continent? 
The melting of the ice that has occurred just in the last few years affects the entire 

world! 
 

80% of the world’s freshwater reserves are stored in Antarctica, enough to raise 
global sea levels by about (200 ft) if all the ice were to melt.  The depletion of the 
ozone layer above Antarctica and the evidence of a significant amount ice melting 

have caused climate change that hasn’t been seen in the last 600 years.  Let’s 
watch the dancers become the katabatic winds! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://en.wikipedia.org/wiki/Elevation
https://en.wikipedia.org/wiki/Freshwater
https://en.wikipedia.org/wiki/Sea_level


Lesson Number Antarctica – Elementary Lesson 1 

Subjects Science and Dance 

Materials Topography Map of Antarctica 

Essential Question What is wind? 
Why are the winds in Antarctica so powerful? 

Intro/Warm Up • Ask students to stand up and play an adapted game of “Simon Says.” 

• When you say, “Simon Says Cold,” students should bend to the floor at a low level. 

• When you say, “Simon Says Warm,” students should stand reach the arms to a high level. 

• Play until you have a classroom winner. 

• “We have all felt wind before, but today we will explore what creates wind.” 

Lesson • Explain to students that cold air is denser/heavier than warm air, so warm air rises and cold 
air sinks.  This explains why it is often hotter in the upstairs/attic of a home than it is in the 
cold basement.   

• The movement of the air cool air to replace the rising warm air is what creates wind. 

• “Let’s explore this a little more with our bodies.” 
o Ask the all the students to begin on a low level.  Encourage them to create a shape 

that helps them remember that they are representing cold, dense air.  
o Divide the room in half, and tell the students on one half of the room that they will 

represent air that warms.  As they warm, they should transform their low level body 
shape to a high level body shape.  

o After practicing several times with the “warm air” students, instruct the remaining 
“cold air” students to find a “warm air” student partner.  As the warm air students 
rise, invite the cold air students to move (on a low level) to the base of their 
partner’s high level shape.   

o The movement of the cold air to take the place of the rising warm air demonstrates 
the creation of wind. 

o As time permits, invite students to explore different ways of moving on a low level 
and different ways to transition from a low level body shape to a high level body 
shape.  Add music to the class-created dance phrase. 

• “Our cold air warmed up and rose.  What would happen to the cold air if it got colder?”  (It 
would sink.) 

• “That’s exactly what happens in Antarctica.”  Show students a topography map of 
Antarctica.  “Notice that in the middle of the continent is the highest topography.  All of 
that is covered in ice, and that ice cools the air continuously.  The cool air wants to sink, so 
it rushes down the sides of the plateau towards the coast which creates powerful winds.  

Assessment Worksheet – See Attached 

Resources  

 

 

 

 

 

 

 

 

 



Hello! I'm a little air particle, and I'd love to tell
you about my adventure in Antarctica. 

 I usually start out ____________, but in many
places where the sun shines directly on me the

sun makes me _______________ so I _______________. 
 But Antarctica is really cold near the ground

because of all the ____________.  One day when I
was in the middle of the continent near the ice I

got even ________________.  Of course I needed
somewhere to go so my friends and I rushed down

the mountain toward the ocean, and that's how
we became ________________.  

Name _________________________

Word Bank
Ice            Cool
Wind        Warm
Colder        Rise



Lesson Number Antarctica – Elementary Lesson 2 

Subjects Science and Visual Art 

Materials Drawing Paper 
Pencils 
Crayons, Markers, or Paints 
Optional Glue, Glitter, and Winter Sequins 

Essential Question What is the climate of Antarctica? 
How is wildlife in Antarctica able to survive the harsh conditions? 

Intro/Warm Up Journal Entry or Class Discussion:  If you could travel anywhere in the world, where would you 
go?  What would you pack in your suitcase to take with you?  Why would you pack those 
things? 
 
When you travel somewhere, you need to know a little bit about the place you are going before 
you can decide what to pack.  You don’t take a winter coat to the beach in July!  You don’t take 
high heel shoes to the middle of the rainforest!  Animals that have the best “suitcase” of traits 
for their climate are the ones who can survive and thrive in that environment.  

Lesson • “Today we are going to imagine and create our own animals that could survive well in 
Antarctica.  Let’s learn some facts about the climate in Antarctica so we’ll know what kind 
of animal to create.” 

o Pack ice 
Pack ice is often seen as huge floating pieces. It forms in the winter months when it 
becomes so cold that the sea surrounding Antarctica freezes. 

o Mountains and rocky areas 
The mountains in Antarctica are often entirely covered by an ice sheet which can be 
up to 4 km thick. Only the highest Antarctic mountains are seen through the top of 
this ice-cap. This ice covers 98% of Antarctica leaving only a few bare rocky areas. 

o Surrounding islands 
In the sub-Antarctic region there are lots of small islands. Some of these islands like 
Australia's Heard Island are almost completely capped by glaciers.  

o Antarctic waters 
The seas around Antarctica are full of life. Whales, seals and krill, and birds such as 
penguins and albatross all live in or rely on these waters. 

• “Let’s draw an Antarctic habitat that will serve as the background for the animal you will 
create.” A tutorial designed for kids can be found here: 
https://www.youtube.com/watch?v=kUAygPi4ox8 

• “Now that we have a background, you will create an animal that would survive well in this 
habitat. Many of the animals that live in the Antarctic have the following adaptations to 
help them survive.  Some of the most common adaptations are…” 

o Thick, windproof or waterproof coats 
Many Antarctic animals have a windproof or waterproof coat. 
Emperor penguins are a very good example. These birds have 4 layers of scale-like 
feathers. The layers overlap each other to form a good protection from the wind, 
even in blizzard conditions. 

o Fat (or blubber) layers 
Whales, seals and some penguins have thick layers of fat (or blubber). These fat 
layers act like insulation, trapping body heat in. The effect is like wrapping yourself 
in a blanket. 
When blood circulates close to the skin, precious body heat is lost. Some animals 
can selectively reduce the flow of blood to their blubber layers. This reduces the 
amount of energy it takes to stay warm by keeping blood further away from the 
skin surface. 
Blubber layers can also be used as an energy reserve. Male elephant seals can live 
off their fat reserves during summer. 

https://www.youtube.com/watch?v=kUAygPi4ox8


o Small extremities 
An extremity is a limb or appendage of the body. In humans, our hands and feet 
count as extremities. These are often the first places to feel the cold. The same 
applies for animals. 
Emperor penguins have small extremities. They have a very small bill and flippers, 
which means less blood is required for these areas. Keeping blood flow away from 
the skin surface means that less body heat is lost. 

o Specialized adaptations 
Emperor penguins have special nasal chambers which recover heat lost through 
breathing. They also have closely aligned veins and arteries. These adaptions enable 
emperor penguins to recycle their own body heat. 
Antarctic krill must survive the dark winter months when food is scarce. They do 
this very successfully, surviving more than 200 days of starvation. They do this by 
shrinking their body size. ‘Downsizing’ enables Antarctic krill to use their own body 
proteins as a source of fuel. All species of krill seem to share this adaptation. 

 

Assessment Students should use the worksheet to create their own Antarctic animal.  The teacher will 
assess each students’ work before granting them permission to cut out their drawings and add 
them to their Antarctic habitat background.   

Resources https://www.antarctica.gov.au/about-antarctica/animals/adapting-to-the-cold/ 
https://australian.museum/learn/teachers/learning/antarctic-habitats/ 
https://www.youtube.com/watch?v=kUAygPi4ox8 
https://www.tes.com/resource-detail/download/6082055 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.antarctica.gov.au/about-antarctica/animals/adapting-to-the-cold/
https://australian.museum/learn/teachers/learning/antarctic-habitats/
https://www.youtube.com/watch?v=kUAygPi4ox8
https://www.tes.com/resource-detail/download/6082055


Lesson Number Secondary I- Antarctica 

Subjects Science, Geography, ELA 

Materials Making Wind in the Bathroom worksheet, dry erase board or similar, internet access 

Essential 
Questions 

What makes the wind blow? 

Intro/Warm Up Have students answer the following question in their science journal: What makes the 
wind blow?  After allowing about 3-5 minutes for students to record their responses, 
follow with a 5-10 minute class discussion without giving correct clues to the answer.   

Lesson Procedure • This lesson might work best with a homework activity as an opener for 
exploration.  See the attached “Making Wind in the Bathroom” activity for 
students to complete at home.  (see appendix) 

• Discuss the result of “Making Wind”.  As the class develops an explanation of 
what happened, use an artistic student at the board to help construct a diagram 
of the bathroom of the hot air molecules spreading out, rising and moving out of 
the top crack while cooler air outside the door sinks down below the new hot air 
and flows in through the bottom crack.   

• Use the Diagram and their experience to Define: 
Convection Currents – A cycle where warm less dense material rises, then cools, 
becomes denser, and then sinks.  In this example air is the material and the bathroom 
door is in the center of the cycle. 
Air also flows in convection currents on a much larger scale! 
Air Masses- Huge piles of air molecules where the more dense air has settled. Air 
masses are High Pressure areas. 
Fronts – Areas of low pressure between air masses where air is less dense and rises. 
Fronts are known for causing bad weather because as air moves up so does water 
vapor. This creates clouds and storms along fronts 

• Again ask students to explain “What Causes Wind?” Have them review and 
revise their responses from the previous day. Then discuss as a class again 
asking questions as you go.  Wind is air moving from areas of High Pressure to 
areas of Low Pressure.  Use the following questions to facilitate a class 
discussion: 

But what causes the areas of Low and High pressure? 

How did we create the low pressure in the bathroom? 

How does air heat up and spread out and rise on a grand scale in nature? 

The ultimate energy source for all the heat required is of course the sun, and the 
uneven heating of the planet is what causes wind and weather. 
So what do weather maps show us about air masses and fronts? 

Where is the weather nice and where is it nasty? 

Where is the bad weather going to show up next? 
 

Use the surface analysis map from http://www.opc.ncep.noaa.gov/index.php to help 
students answer the following questions about the map. 

1. Where is there an air mass?   
2. Where is there an area of high pressure? 
3. Where is there an area of low pressure? 
4. Where is there a front? 
5. Do you think it is a warm front or a cold front, why? 

http://www.opc.ncep.noaa.gov/index.php


When a cold front moves in the air mass behind it is colder than the air mass it 
replaced. Cold fronts on weather maps are represented by blue lines with blue 
triangles pointing the direction the front is moving.  The opposite is true for 
warm fronts and red lines with red bumps represent them.  Also introduce the 
term isobar and explain how they show the piles of air. 

Assessment Completion of homework assignment and questions related to the surface analysis 
map. 

Resources http://www.opc.ncep.noaa.gov/index.php 

https://www.mpalalive.org/classroom/lesson/the-power-of-wind-us 
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 Appendix 

 Making Wind 

 What do you think makes wind? 

 Go into your bathroom and turn on the shower.  Make it hot and steamy in there.  If possible, do not use an exhaust fan and put a towel under the 
 door.  It might take a few minutes to work well. 

 Once it is good and steamy it is �me to collect data.  To do this you will remove the towel and barely crack the door and feel all around the crack for 
 moving air.  Where is the air moving into the bathroom?  Where is the air moving out of the bathroom?  Record data below.  Circle “moving in”, 
 “moving out”, or “no movement” for each set of choices. 

 Inside the Door  Outside the Door 

 Moving In/Moving Out/Not Moving  Moving In/Moving Out/Not Moving 

 Moving In/Moving Out/Not Moving  Moving In/Moving Out/Not Moving 

 Moving In/Moving Out/Not Moving  Moving In/Moving Out/Not Moving 



Lesson 
Number 

Secondary II- Antarctica 

Subjects Science, Geography, ELA 

Materials Photo (see appendix), 2 quart size jars, tea candle, ice to fill jar, matches, paper squares, 
recording worksheet, ice slope (see description in lesson procedure), 4 votive candles, foil, 
small feathers, pair of tongs 

Essential 
Questions 

What causes Antarctica’s katabatic winds? 

Intro/Warm 
Up 

Display the photo located in the appendix for the class to observe.  In their journals, have 
students write down all observations and thoughts pertaining to the photo.  Allow about 5 
minutes of class discussion about the photo without giving any teacher input.   

Lesson 
Procedure 

• Tell students the photo presented in the warmup was of the katabatic winds in 
Antarctica.  It’s not necessarily the amount of new snow that is a weather severity on 
Antarctica, but it’s sometimes the ferocity of the winds. The wind is responsible for 
displacing the loose snow to create whiteout conditions and for creating severe wind-
chill conditions. The katabatic winds on the continent exist due to the airflow from 
the high pressure, cold, elevated plains down slope to the relatively warmer lower 
elevations with less pressure. Looking at the katabatic winds offers an opportunity to 
explore air pressure and the properties of hot and cold air.  

• Review all lab safety procedures before beginning any labs.  Depending on your class, 
you might choose to allow the students to complete the labs, or use them as a 
teacher demonstration.   

• Review procedures with students before beginning the lab.  (see appendix) 
• Use the descriptions in the appendix for students to complete the activity. 

Assessment Katabatic Winds Lab Worksheet (see appendix) 

Resources  http://www2.umaine.edu/USITASE/teachers/pdf/katabaticWinds.pdf 
 

 

 

 



 

Demonstrating Hot and Cold Air Properties Activity I  

 

Materials:  

2 quart size jars, tea candle, ice to fill jar, matches, paper squares, recording worksheet 

Procedure:   

Use two jars of the same or similar size. You will want the jars to be tall enough to keep the flame away 
from the top. Quart jars or larger work well. Cut squares of plain paper just larger than the top of the jar. 
Students can do this activity in teams of two or more.  

Place a tea candle in the bottom of one jar. Fill the other about 2/3 full of ice. The jars can be set up before 
the observations so students can rotate through, or use multiple jars for partners.  

Have the students place a square of paper first over the candle jar. Observe the reaction of the paper. 
Record observations on the worksheet. Remind students when a scientist observes “no change,” that is 
indeed a valuable observation.  

Repeat the procedure with the ice jar.  

Notes:  

**Do not use the same papers for repeated trials. The paper warps over the heat of the candle.  



**The students will notice the edges of the paper “lifting” up over the heat. Discuss the idea of warmer air 
taking up more space due to the movement of the molecules. Some students might say they noticed the 
paper over ice being “pulled” down. Although it is unlikely that they could see this, it can still lead to a 
discussion of cold air molecules taking up less space.  

Activity II  

**Make sure you try this before presenting it to a class. You need to try it with your materials to make 
sure you will see the intended response. The effect is good, but it can be tricky. Observing the response of 
the feathers led to a good discussion, but it did not present itself as an experiment suitable for recording 
like a typical lab write-up. It might best be done as a demonstration activity.  

Materials:  

Ice slope (see below), 4 votive candles, foil, matches, small feathers, pair of tongs  
 

Procedure:  

Prepare the ice for the slope at least a day before. Use 2 rectangular baking pans or plastic containers. A 
7” X 11” or 9” X 13” works well for the “plane,” and a smaller pan could be used for the “slope.”  

Set up the 2 test areas several feet apart: a heated surface and the ice plain/slope.  

Heated surface: Place the votive candles in a closely arranged diamond shape on a sheet of foil. Make sure 
this is in a draft free location. The idea is to create a heated air space above the candles. Light the candles 

a few minutes before experimenting to allow the space to heat up.  

 

 

Ice plain and slope: If there is a difference in pan size, use the larger pan as the plain. Elevate the ice plane 
on a box or other object and rest the other pan of ice so it is sloping away from the plane at about a 45 
degree angle. (It is not important to be precise with this.) Set this up a few minutes before testing to allow 

the air space to cool.   



 

 
 

 

 

 

Experiment: One at a time, release a feather above the air space, whether it is the cold or hot space. Above 
the heat, release the feather in the middle of the diamond. Above the ice, release the feather above the 
point where the slope meets the plain. The feathers should be released at about the same height above 
each to compare the results. Observe the way the feather moves in the air. Repeat the procedure to find a 
consistent pattern.  

Notes:  

**Have the tongs handy in case the feather does drop into the candles.  

**Do not re-use a feather if it falls into the candle or onto the ice. The weight of the feather changes significantly in 
either case.  

**The students will likely say that the feather tries to get away from the heat. Guide the discussion to emphasize 
that the feather only demonstrates what is happening in the air. In fact, the feather “floats” in the warmer air, but 
“sinks” when it is controlled by the cooler air. Therefore, the feather falls outside of the heated air space because 
that is where the cooler air is.  

**The feather will occasionally fall into the candles. Usually this is because a draft has been caused by people 
moving the heated air space. Hold your hand above the candles or ice a moment before releasing to let the air 
settle.  

**Experiment with holding the feather over different areas of the ice. The best place seems to be where the slope 
drops away since the air has room to “fall” there.  

 

 

 

 



Name ________________________  

Katabatic Winds 

Lab Worksheet 

What are katabatic winds? They are downslope winds that are caused by greater air density on the slope 
than at some distance, horizontally, from it. The winds are associated with the surface cooling of the slope.  

What is density?  

Which air is more dense, warm or cold?  

Record your observations for the following experiments.  

Experiment 1: Paper Covers  

Place a paper over the jar with a candle burning inside. Observe. What did you notice about the paper?  

 

Place a paper over the jar with ice inside. Observe. What did you notice about the paper?  

 

Experiment 2: Falling Feathers  

Hold a feather a set distance above the cold slope. As you let the feather drop, what do you notice about the 
way the feather falls? Look at the way the feather moves. How would you describe the path that it takes?  

 

Hold a feather about the same set distance above the warmed area. What do you notice about the way this 
feather falls? 

  

 

Exploring the conditions for Katabatic Winds  

Pull-it-all-together questions:  

Everything is pulled to earth by gravity. Which air do you think gravity would pull down faster, cold or 
hot? Why?  

We used a feather in our experiment so that we could see what the air was doing. How does what you 
observed in these experiments help us explain what might happen on a glacial slope?  

Would the same thing happen on a desert sand dune? (Why or why not?)  

Knowing what you do about the geography of Antarctica, why are there katabatic winds on West 
Antarctica?  



ASIA 
Content Standards and Objectives 

 K 1 2 3 4 5 

Language 
Arts 

Lesson 1 
ELA.K.22 
ELA.K.25 

Lesson 1 
ELA.1.22 
ELA.1.25 

Lesson 2 
ELA.2.3 
ELA.2.8 
ELA.2.22 

Lesson 2 
ELA.3.3 

ELA.3.22 

Lesson 2 
ELA.4.3 

ELA.4.22 

Lesson 2 
ELA.5.3 

ELA.5.22 

Science     

Lesson 2 
S.4.9  

Dance 
Lesson 1 

DA:Cr.2.1.K 
Lesson 1 

DA:Cr.2.1.1     

 
 

 6 7 8 9 10 11 12 

Social Studies  

Lessons 1 & 2  
SS.7.16  

Lessons 1 & 2  
SS.US.15  
SS.US.17 
SS.W.21 

Language Arts 

Lessons 1 & 2  
ELA.7-12.26 
ELA.7-12.39 

ELA.7-12.12.41 

Dance    

Lessons 1 & 2  
DA.1.1 

DA.1.16 
DA.2.19 
DA.3.16 

 
Physical 

Education 
Lessons 1 & 2  

WE.6.50  
Lessons 1 & 2  

WE.7.41 

Lessons 1 & 2  
WE.8.40 

Lessons 1 & 2  
PE.4  

 
 
 
 
 
 
 
 



Backstage Exploration Notes 

Asia 
 

This first dance represents the continent of Asia. Heather Taylor-Martin, the 
choreographer wanted to focus on the cultural history of India. Heather found that 

the ancient practice of yoga leads to respect, tolerance and patience toward 
others.  Her dance is based on the quote, “The light in me, sees and honors, the 
light in you”.  Practicing seeing the best in others can help us understand that all 

people have much more in common rather than  
differences.   

 
Postures and shapes in yoga come from stories, nature and animals.  Some of the 

names of the poses that you will see in this dance are crow, eagle and warrior.  
There are hand gestures that are called “Mudra’s” that are said to link the brain to 

the body, soothe pains, stimulate happiness and increase vitality.   
 The dancers put these ideas together in the language of movement.  

 
 

 

 

 

 

 

 

 

 

 

 

 



 

Lesson Number Asia – Elementary Lesson 1 

Subjects Language Arts and Dance 

Materials Copies of Pre-Writing Worksheet 
Internet Access and Technology for Viewing Video 

Essential Question What are some basic yoga poses? 
What are the basic parts of a good story? 

Intro/Warm Up “Good stories always have a beginning, a middle, and an end. Let’s watch this video and move 
along with the kids through the story.” 
https://www.youtube.com/watch?v=5XCQfYsFa3Q 

Lesson • “At the BEGINNING of the video, the kids felt scared because they were lost in the woods. 
In the MIDDLE of the video, the kids met animals who taught them yoga poses. 
At the END of the video, the kids made it home where they were calm and happy.” 

• “Let’s create our own stories, and then we will add movements to tell the stories.” 

• Use the worksheet attached as a pre-writing activity.  This guides students to choose a 
beginning problem, a friend who helps guide them, and an ending. 

• After creating the story, students will make a movement sequence to tell their story. 
o “How would you move if you were lost?  Would you move quickly or slowly?  What 

look might you have on your face?  This will be our BEGINNING.” 
o “Think about the animal friend you chose.  What was their pose?  This will be the 

MIDDLE of our dance.” 
o “How would you move when you were safe and happy?  This will be the END of our 

dance.” 
o Ask the students to rehearse their movement sequences as you prompt them with 

the words beginning, middle, and end. 
o After several rehearsals, invite students to perform their beginning, middle, and 

end movement sequences fluently.  Music can be added for their performance, as 
well.  

Assessment • “Let’s watch our friends perform their stories.” 

• After watching a student, informally assess students by asking for a volunteer who can 
identify the beginning, middle/animal selected, and end of their friend’s movement 
sequence.   

 

 

 

 

 

 

 

 

 

 

 

 



Once upon a time, I was lost in

_________________________________.

My new friend helped me find my way

to __________________________________

where I was safe and happy!

Then I met a friend who taught me their
favorite poses. 

 (Circle the friend that you met.)



Lesson Number Asia – Elementary Lesson 2 

Subjects Language Arts and Science 

Materials Graphic Organizer: Types of Conflicts 
Computer/Internet Access 
Writing Paper/Pencils 

Essential Question What are the different types of literary conflicts? 
Why is resolution important in storytelling? 
How can I help resolve my own conflicts? 

Intro/Warm Up “I’m going to tell you two stories, and I would like you to tell me which story you find more 
interesting.” 
 Story 1:  Yesterday I went to the store to buy cookies.  Then I went home and ate some of the 
cookies. 
Story 2:  Yesterday I went to the store to buy cookies.  But they didn’t have any sugar cookies, 
and sugar cookies are my favorite kind of cookies.  So I went to the bakery department to ask 
them if they had any in stock.  They said no, but they offered to bake some fresh cookies for me 
if I could wait 30 minutes.  I was in a hurry, but I really wanted those sugar cookies!” 
 
“Which story is more interesting?  Of course…story 2!  Story 2 gives details of some conflict that 
Story 1 doesn’t have.  When we write our own stories, we need to include some conflict to 
make the story more interesting.” 

Lesson • Complete the graphic organizer provided as a class.  Have students brainstorm examples of 
each type of conflict.   

• “Conflict is an important part of a story, but we also need one other part to go along with it.  
Remember, I stopped my story about the sugar cookies by telling you I was in a hurry.  Does 
that seem like a good ending?  Of course not!  I need to add a RESOLUTION.  Something 
inside our human brains wants conflicts to be resolved, and when they aren’t were left with 
a feeling that something isn’t right.  I could resolve the story by adding that I ran to the 
bank and then came back to the grocery store to pick up my cookies.  Then I went home 
and ate some of the cookies.” 

• “When we watched the West Virginia Dance Company perform the dance inspired by the 
continent of Asia, the choreographer included many yoga poses in the movements she 
chose.  The choreographer wanted her dance to remind people that when we have conflicts 
within ourselves or with others, we need to find a RESOLUTION.” 

• “Check out this video about the meditation that is part of yoga and the way researchers 
have found that it effects our brains.” 

o https://www.youtube.com/watch?v=1Je0mu4GG-o 

• “Everyone who reads or listens to a story has a brain, and science has proven that brains 
search for and seek resolution to conflicts.  If you include a good conflict resolution in your 
stories, your audience will likely enjoy the story more.” 

• Brainstorm ways that each kind of literary conflict could be resolved.  Which of these 
strategies could you also use to resolve conflicts in your own life? 

Assessment Think of a conflict that you have right now or that you’ve experienced recently.  Write a short 
story about a character who experiences that same conflict, and make sure to use all the 
elements of a good story including a conflict and a resolution.   

Resources https://www.teachinginroom6.com/2014/10/teaching-about-story-conflict.html 
 

 

 

 

 

https://www.youtube.com/watch?v=1Je0mu4GG-o
https://www.teachinginroom6.com/2014/10/teaching-about-story-conflict.html
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Name #:  ____________________________________________________________________        Date:  _________________________

Types of Conflict Reference Chart

Directions: In each section, answer the questions that would best fit within each conflict category.
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When the main character 
goes up against another 
character in the story.  
This is usually your classic 
“good vs. evil” or “hero 
vs. villain” scenario.

This type of conflict finds 
a character struggling 
with his or her own 
character flaws or 
beliefs.  This could be an 
intellectual struggle, an 
emotional struggle, or a 
moral struggle.

When the main character 
goes up against the 
traditions or societal 
norms that he or she 
finds unacceptable.  
Sometimes the character 
overcomes the culture 
he or she is rebelling 
against, but other times, 
society wins out.

This is often a struggle to 
survive.  The main 
character is pitted 
against a natural force 
(such as a snowstorm) or 
an animal.  The person 
could also be battling an 
illness (which is like a 
force of nature.)
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• the hero rescues the 
damsel in distress

• two people fighting 
for power over the 
same land

• good vs evil

• a person deals with 
her own self-doubt to 
make friends

• character must get 
over own ideas about 
other people to 
accept them

• character goes 
against tradition and 
decides to marry 
someone whom they 
love instead of the 
arranged marriage

• character does not 
participate in the 
politics of the town 
and tries to change 
them

• a character is trapped 
on a deserted island

• a character is stuck in 
the wilderness alone

• a patient is sick in the 
hospital and is 
struggling to get well 
from the deadly 
illness.
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Hamlet by Shakespeare

Gregor the Overlander by 
Suzanne Collins

The Wonderful Wizard of 
Oz by Frank Baum

The Ugly Duckling by 
Hans Christian Andersen

There’s a Boy in the Girls
Bathroom by Louis 
Sachar

Ira Sleeps Over by 
Bernard Waber

Thundercake by Patricia 
Pollaco

A Tale of Desperaux by 
Kate DiCamillo

Among the Hidden by 
Margaret Peterson 
Haddix

Charlotte’s Web by E.B. 
White

The Lorax by Dr. Seuss

Moby Dick by Herman 
Melville

Hatchet by Gary Paulsen

Robinson Crusoe by 
Daniel Defoe

The Legend of the 
Bluebonnet by Tomie De 
Paola
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Name #:  ____________________________________________________________________        Date:  _________________________

Types of Conflict Reference Chart

Directions: In each section, answer the questions that would best fit within each conflict category.

EXAMPLES
Student answers may vary.

Student answers may vary.
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Lesson Number Secondary I- Asia 

Subjects Dance, Physical Education, Social Studies, English 

Materials Internet and computer access  

Learning Objectives • Understand the role of dance in Indian culture and history by reading about 
Bharatanatyam and Bhangra 

• Discuss how religion impacted Indian society in the past with a specific focus on 
Bharatanatyam 

• Analyze the impact of Bhangra in North Carolina 
• Optional: Create a Bhangra dance 

Intro/Warm Up 1. Introduce today’s topic by asking how dance portrays American culture. Dance can 
depict a society’s values. Give examples of hip-hop moves and hip-hop culture. 

1. Hip-hop culture originated in New York among Hispanic and African-American 
communities during the late 1960s. The style represents the cultures’ moves 
from the streets or clubs. 

2. In many communities, religion becomes intertwined with a society’s values. Cultural 
expressions, such as dance, can reveal a religion’s impact on the society. Society can 
revive past religious art forms. In addition, religious art forms can shed positive light on 
a culture. 

1. Can you think of a cultural expression of America that went out of style, but 
has become popular again? 

Lesson Procedure 3. Bharatanatyam is a classical dance in India. Dancers show their devotion to the Hindu 
gods and goddesses through their movements. Teach the basic tenets of Hinduism. (see 
resources for link) 
4. Assess how much students know about Hinduism, Indian culture, 
and Bharatanatyam through questioning. 

1. Explain Bharatanatyam has been around as far back as the 17th century, but 
has been revived in the modern period. Have students read the internet site 
about Bharatanatyam and have students read quietly to themselves. (see 
resources) 

2. Have them actively circle words they do not know. After, have students define 
words among themselves and then with the class. Lead a discussion on the 
handout. Suggested topics include how does Bharatanatyam reveal the values 
of the Indian society (give specific examples), how does Hinduism shape Indian 
society and how is Bharatanatyam similar or different to dance here today. 

Please use caution you to try not to teach the controversy of devadasis. It is very complex, 
and it is easy to be too quick to judge a culture without understanding the whole picture. 

5. Next, watch the video of the beginning dance of Bharatanatyam (see resources). This 
dance performs salutations. 

1. Ask the students to try and pick out where she bows to the deity. 
2. Point out to the students how she beats her feet to the tala with the bells. 
3. Ask them to notice how her facial expression changes like an actress. 
4. At the end, ask them how she showed her devotion to the Hindu gods and 

goddesses. 
5. Ask them what kind of emotion she was trying to convey, what kind of 

emotions did they feel about the dance? 
6. Introduce the region of Punjab in India. Point to it on a map. 

1. The dance Bhangra originated in Punjab. It is a harvest dance. After the dance 
was created, there was an influx of Sikhs who moved to Punjab. One can teach 
the basic tenets of Sikhism. (see resources) 

2. However, emphasize that Bhangra is not a Sikh-specific dance. 



7. Explain how Bhangra has evolved with western culture.  To illustrate this, give the 
example of how dance music has changed from the hip-hop 90’s to techno now. Some Sikhs in 
the United States feel Bhangrahas been a way to diminish racial prejudice against the Indian 
community.  Emphasize how the fusion between two cultures adds to the cultural richness.  
8. Next watch a video of a Bhangra dance from Bhangra Elite from UNC-Chapel Hill (see 
resources). Discuss what they watched. 

1. What were their reactions? 
2. How did Bhangra incorporate western culture into Indian culture? 

Extension 

1. Depending on time and space, you can have them follow along to the intro video 
of Bhangra given below. 

1. LearnBhangraApp is a great YouTube series that shows different steps. You can 
use the first video of dhamaal only or use two or three of these videos. They 
are about five minutes each. 

2. If you have time, you can have students create their own dance. Ask students to use 
their own music or Bhangra pop music online. They can put Bhangra moves to them 
for a 30 second dance. 

1. Make sure that music is school-friendly. They can research what moves they 
want to do. The LearnBhangraApp YouTube series would be a great choice! 

Assessment Assessment 

1. Have students look at Kathak, a north Indian dance. Show students a web site 
provided in the resources. Ask them to write a short paragraph comparing and 
contrasting Kathak to Bharatanatayam. 

1. How do Kathak performances show Indian society in their dances? 
2. Compare and contrast Kathak’s and Bharatanatyam’s ties to religion. 

2. Have students find a Bhangra YouTube video. 
1. Ask them to write a short “article” pretending to be a reporter. 
2. Have them write about Indian culture’s impact on western culture. 
3. Ask them to write about Bhangra’s impact on prejudice in the United States. 

Resources Basic Tenets of Hinduism: http://www.bbc.co.uk/religion/religions/hinduism/ 
Bharatanatyam Website: https://www.culturalindia.net/indian-
dance/classical/bharatnatyam.html 
Bharatanatyam Video: https://youtu.be/SgiLOzFQh14 
Information on Sikhism: http://www.bbc.co.uk/religion/religions/sikhism/ 
Bhangra Video: https://youtu.be/fndMUI20z1c 
Kathak Source 1: http://kathadance.org/about-2/what-is-kathak/ 
https://carolinaasiacenter.unc.edu/outreach/k-16-lesson-plans/north-carolina-centered-
resources/religion-and-dance-in-india/ 
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http://www.bbc.co.uk/religion/religions/sikhism/
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Lesson Number Secondary II- Asia 

Subjects Dance, Physical Education, Social Studies, English 

Materials  Computer, internet access, and yoga mats 

Learning 
Objectives 

• Perform proper breathing techniques. 
• Name the poses learned. 
• Develop a greater appreciation for the art of yoga. 

Intro/Warm Up Have students review the website titled, “Explore the Ancient Roots of Yoga” (see 
resources).  After students have had about 5-10 minutes to browse the website, ask students 
questions related to the article.  For instance:  

• What is yoga? 
• Where did yoga originate from? 

Lesson Procedure 1. Brainstorm about yoga (what you know and what you would like to know). 
2. Introduce proper set up of equipment. 
3. Discuss basic safety instructions. 

• Teacher’s notes:  Teacher can give students some hints such as stretching, 
poses, and strength.  Yoga mats need to be spaced out so that students are able 
to walk in between them.  Students must also be able to easily see the 
teacher.  Students need to be aware of their own body limits.  Yoga should not 
be painful or stressful.  Listening to the teacher is crucial for performing poses 
with proper form and care. 

4. Students begin basic skill development and concept by learning Tadasana, Vrksasana, 
and Dandasana. 

• Teacher’s notes: Tadasana cues: feet together with toes spread, chest high and 
shoulders back, tailbone down.  Vrksasana cues: firm base with toes spread, 
press knee back so that it is in line with right hip, and palms are joined without 
bending elbows.  Dandasana cues: chest high and shoulders back, back straight 
while lengthening spine, and legs active and feet flexed. (see resources for 
further explanation of each skill)  

5. Students learn basic yoga culminating activities: Savasana and Namaste 
• Teacher’s notes: Savasana cues: palms facing upward, complete relaxation of all 

body parts, and relaxed and controlled breathing.  Namaste cues: legs crossed, 
arms in prayer position at collarbone, reply the phrase “Namaste” back to the 
teacher.  (see resources for further explanation of each skill) 

6. Give students 5-10 minutes to note poses in learning log. (see appendix)   
Assessment Teacher evaluates level of understanding in learning log.   

Resources Explore the Ancient Roots of Yoga: https://artsandculture.google.com/story/explore-the-
ancient-roots-of-yoga/rAKCRDl92CPuJg 
Tadasana: 
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/tadasana.html 
Vrksasana: 
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/vrksasana.html 
Dandasana: 
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/dandasana.html 
Savasana: 
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/savasana.html 
Namaste: 
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/namaste.html 
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/Main%20Components/l
essonplans.html 

 

https://artsandculture.google.com/story/explore-the-ancient-roots-of-yoga/rAKCRDl92CPuJg
https://artsandculture.google.com/story/explore-the-ancient-roots-of-yoga/rAKCRDl92CPuJg
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/tadasana.html
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/vrksasana.html
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/dandasana.html
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/savasana.html
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/poses/namaste.html
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/Main%20Components/lessonplans.html
http://web.uvic.ca/~thopper/Yoga/Lisa%20Jen%20&%20Mark%20Yoga/Main%20Components/lessonplans.html


 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Europe 
Content Standards and Objectives 

 K 1 2 3 4 5 

Language 
Arts    

Lesson 2 
ELA.3.22 
ELA.3.24 
ELA.3.33 

Lesson 2 
ELA.4.22 
ELA.4.24 
ELA.4.33 

Lesson 2 
ELA.5.22 
ELA.5.24 
ELA.5.33 

Science    

Lesson 1 
S.3.2 

Lesson 1 
S.4.5 

Lesson 1 
S.5.2 

Music 

Lesson 1 
MU.K-2.5 
MU.K-2.13 

Lesson 1 
MU.3-5.2 

MU.3-5.20 
 

Lesson 2 
MU.3-5.6 
MU.3-5.10 
MU.3-5.20 

 
 6 7 8 9 10 11 12 

Math    

Lesson 1 & 2 
M.1HS8.60 
M.1HS8.61 
M.GHS.17 

Language Arts 
 

Lesson 1 
ELA.7-12.26 
ELA.7-12.39 

ELA.7-12.12.41 

Science 
Lesson 1  
S.6.LS.1    

Lesson 1  
S.10.LS.10 
S.10.LS.11   

Music    

Lesson 1  
MU.B.1.19 
MU.B.2.16 
MU.AH.3 

Dance    

Lesson 1 
DA.1.1 

DA.1.16 
DA.2.19 
DA.3.16 

Visual Arts 
Lesson 2 
VA.6-8.3 

Lesson 2  
VA.HS1.16 

 



Backstage Exploration Notes 

Europe 
 

This dance was created by a master dance artist, Gerri Houlihan. Gerri has 
taught and created dance all over the world. This is the third time that she has 

set choreography on the WV Dance Company. Gerri creates dance directly from 
the ideas she hears in music.  She loves classical music and chose Felix 

Mendelssohn’s music for this dance. 
 

What is the importance of classical music and dance in a modern world? 
 

Playing or listening to classical music and moving and watching dance has a 
wide variety of benefits. Both can be great stress relievers. It has been proven 

that playing and listening to classical music and moving and watching dance can 
increase a person's intelligence.  This is due to the fact that music and dance can 
relate to so many other academic subjects. Classical music is built on a very high 

level mathematical system. Dancers are using all the multiple intelligences 
when they perform, which includes this high level mathematical system. 

 
Dance and Music are languages that can represent different feelings which 

trigger experiences of people in the audience. Enjoy watching the dancers as 
they move to the form of music that was created in the continent of Europe. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Lesson Number Europe – Elementary Lesson 1 

Subjects Music, Science, and Math 

Materials Rulers (one for each pair of students) 
Straws (one per student) 
Scissors 
Pitch and Frequency Worksheet 
Keyboard or Piano  

Essential Questions How is music related to science and math? 
What is the relationship between pitch and frequency? 

Intro/Warm Up “How many of you like listening to music?  How many of you like science and math?  Without science and 
math, we can’t fully understand music!  Let’s explore this today.” 
 
Ask students to place their fingers on their throats where there is a bulge, and say “Aaahhhhh.” Can they 
feel the vibration? Explain that when a person speaks, two strips of muscles called vocal cords come 
together, causing the air from our lungs to vibrate. Have students practice making different sounds by 
lengthening and relaxing their vocal cords (for a deeper, “lower” voice) or shortening and tensing their 
vocal cords (for a “higher” voice). As giggles ensue, relate what the kids just experienced to the word 
“pitch” — how “high” or “low” a sound is.  When you speak in a low-pitched voice, the vocal cords vibrate 
air more slowly — at a lower frequency — than when you speak in a high-pitched voice.  

Lesson Experiment 1 – The Ruler 

• Give pairs of students a ruler and a copy of the Pitch and Frequency Worksheet (or complete the 
worksheet as a class.) 

• Have students hold the end of a ruler flat against a table and hit the other end, which extends 
beyond the edge of the table. 

• Repeat this action several times, pulling more of the ruler onto the table each time. 

• Ask the students how changing the length of the portion of the ruler that hangs past the table 
changes the vibrations in the ruler. How does it affect the pitch and frequency of the sound the 
ruler makes? (Answer: The longer the amount of the ruler beyond the table edge, the lower the 
pitch and frequency.) 

• Have students record on the worksheet how long the ruler vibrates at different lengths and 
graph the results on the worksheet. 
 

Experiment 2 – The Straw 

• Make a straw kazoo by cutting one end of a straw to a point. 

• Blow into the straw and then cut a bit off the other end to make it a shorter kazoo. 

• Observe the change in pitch as the straw kazoo is shortened. 

• Discuss patterns and observations: Recall that pitch is the highness or lowness of a sound, and 
frequency is a pitch's rate of vibrations. What type of pitch is characterized by slower vibrations? 
(Answer: A low pitch.) What type of pitch is characterized by faster vibrations? (Answer: A high 
pitch.) 

Assessment On a keyboard/piano play one pitch for the class.  For the first student, play a second pitch.  Ask them to 
identify whether the pitch is higher or lower than the first one and to identify whether the vibrations 
were slower or faster.   
Continue around the classroom with the same pattern.  (For the third pitch, was it higher or lower than 
the 2nd pitch?) 

Resources https://www.scholastic.com/teachers/articles/teaching-content/science-sound/ 
https://www.teachengineering.org/activities/view/cub_energy2_lesson05_activity3 
 

 

 

 

 

 

https://www.scholastic.com/teachers/articles/teaching-content/science-sound/
https://www.teachengineering.org/activities/view/cub_energy2_lesson05_activity3


Name: ____________________________________________ Date: _____________________ 
 

Energy: Lesson 5, Pitch and Frequency Activity — Worksheet 

Pitch and Frequency Worksheet 
1. Hold the ruler tightly to the table and hit the other end. Observe how the number of 

vibrations changes if you change how much the ruler extends past the table edge.  

2. Write the number of seconds the ruler vibrates in the table below and graph your data. 
Distance ruler beyond table 

edge (in cms or inches) 
Number of vibrations  

(How many seconds does the ruler vibrate?) 

  

  

  

  

  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. What happens to the frequency and pitch of the sound the ruler makes as you extend more of 

it off the table edge?  
_________________________________________________________________________________ 

 
4. What type of pitch? High or Low? 
 

________________ 
 
 
 

_________________ 

Distance ruler beyond table edge (in cms or inches)
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Lesson Number Europe – Elementary Lesson 2 

Subjects Music and Language Arts 

Materials Audio player for music files 
Graphic Organizer (copies for students) 

Essential Questions How are good stories and good musical compositions similar? 
How can characters be developed musically? 

Intro/Warm Up Write the following characters’ names on the board.  Below each character, brainstorm as a class 
descriptive words about each character. 
A Queen  
A King 
A Fairy 
A Donkey 
 
“Felix Mendelssohn, a classical musician, created music to match a story that included all these 
characters.  Let’s learn a little more.” 

Lesson Listen to the audio recording about Felix Mendelssohn and his work with A Midsummer Night’s Dream:  
https://www.classicsforkids.com/shows/shows.php?id=52 
 
Discuss: 

• What are some descriptive words you could use to describe the music about the fairies?  The 
king/queen?  The donkey? 

• Do these words match the words we brainstormed at the beginning of class?   

• How do the characteristics of the music help tell the story?   
 
“Now it is your turn!  You are going to create your own original story featuring a king and/or queen, a 
fairy, and a donkey.  You can add other characters, too, but make sure your story has those three 
characters included.  Make sure your story has all the good story elements including a setting, a problem, 
and a solution.” 
 
Give students a copy of the graphic organizer/story map and ask them to complete the pre-writing step 
by completing each box.  Next, students can progress through the writing process by creating a draft and 
final copal of their story based on their story map.  Remind them to use descriptive words such as the 
ones discussed at the beginning of the lesson. As students work, play Mendelssohn’s Overture quietly in 
the background. 
 
After students complete their stories, invite them to read their stories aloud to the class.  Each student 
will read their story without music once, then they’ll read it again as the teacher plays the part of 
accompanist.  When the 4 assigned characters appear in the storyline, the teacher will play the 
corresponding bit of music from the Overture softly behind their narration.  
Fairies (beginning at 27 seconds) 
King (beginning at 1:04) 
Queen (beginning at 2:03) 
Donkey (beginning at 3:07) 
 
Discuss: 

• Did you like listening to the stories more with or without the music?  Why? 

• What do good stories and good music compositions have in common? 

Assessment Use a rubric or checklist to assess the students’ written work based on grade level objectives.   

Resources https://www.classicsforkids.com/shows/shows.php?id=52 
https://www.youtube.com/watch?v=SEkcP8lZvZA (Overture Music) 

 

 

 

 

https://www.classicsforkids.com/shows/shows.php?id=52
https://www.classicsforkids.com/shows/shows.php?id=52
https://www.youtube.com/watch?v=SEkcP8lZvZA


Lesson 
Number 

Secondary I- Europe 

Subjects ELA, Science, Math, Music, Dance 

Materials Device to play music, x-ray of shell (appendix), counting rhythms guide (appendix), “Mathematics: A 
Pythagorean Perspective” article (see resources) 

Essential 
Questions 

How is math all around us? 

Intro/Warm 
Up 

Have students listen to a selection of music from the composer Felix Mendelssohn (see 
resources).  While they are listening to the music, display the photograph located in the 
appendix.  Ask students to partner talk with a neighbor the following question: How is music, math, 
science, and dance all connected?   

Lesson 
Procedure 

1. Have students refer to the x-ray of the shell and the quote from Pythagoras that “Physical 
matter is music solidified.”  Discuss with students what they think this quote means.   

2. Next display the example of rhythmic counting (see appendix).  Ask students how patterns 
might relate to subjects discussed in the warm up: music, math, science, and dance. 

3. Provide a copy of the article titled, “Mathematics: A Pythagorean Perspective” to the 
students (see resources). 

4. Read the article as a class, individually, or with a partner. 
5. After reading the article, ask students to work in either groups or pairs to discuss how math is 

in everything around us.   
6. Ask students to create an example to share with the class about how math is in 

everything.  Encourage students to be creative with their examples and the connections to 
nature, music, dance, science, etc. 

Assessment Informal assessment with class discussions and participation with partner and presenting ideas for 
connections with math. 

Resources Felix Mendelssohn Compilation: https://youtu.be/bW4hBGPIh6E 
“Mathematics: A Pythagorean Perspective” https://www.unyp.cz/news/music-and-mathematics-
pythagorean-perspective  

 

 

https://youtu.be/bW4hBGPIh6E
https://www.unyp.cz/news/music-and-mathematics-pythagorean-perspective
https://www.unyp.cz/news/music-and-mathematics-pythagorean-perspective


 
 



 
 

 



Lesson Number Secondary II- Europe 

Subjects Math and Art 

Materials Project directions, scenarios, and rubric, rulers, and coloring utensils 

Essential 
Questions 

• How does the Pythagorean Theorem help solve real world problems? 
• How do we compute the distance and midpoint within problems? 

Intro/Warm Up Display the Warm Up sample problems to ensure students can accurately solve using the 
Pythagorean Theorem.  (see appendix) 

Lesson 
Procedure 

1. Students will complete a student choice drawing project to be displayed in the 
classroom. 

2. Students will be directed to choose one of the following scenarios (see appendix) 
and given the following directions: 
On your own paper sketch your scenario, solve using Pythagorean Theorem, and 
write a full explanation for your answer. Finally, use a separate sheet of paper to 
draw and color a model for your solution (see appendix). Use the rubric as a guide. 
Your drawings will be displayed in the classroom, so do your best!  

Assessment Rubric (see appendix) 

Resources https://betterlesson.com/lesson/resource/2964509/playing-with-pythagoras-day-8-warm-
up-pdf 
https://achievethecore.org/content/upload/IPG%20PD%20Core%20Action%201%206%E2%8
0%938%20Lesson%20Plan.pdf 

 

 

https://betterlesson.com/lesson/resource/2964509/playing-with-pythagoras-day-8-warm-up-pdf
https://betterlesson.com/lesson/resource/2964509/playing-with-pythagoras-day-8-warm-up-pdf
https://achievethecore.org/content/upload/IPG%20PD%20Core%20Action%201%206%E2%80%938%20Lesson%20Plan.pdf
https://achievethecore.org/content/upload/IPG%20PD%20Core%20Action%201%206%E2%80%938%20Lesson%20Plan.pdf


 
Possible Project Scenarios:  
 

Scenario 1: You and your friend enjoy riding your bicycles. Today is a beautiful sunny day, so the two of you 
are taking a long ride out in the country side. Leaving your home in Sunshine, you ride 6 miles due west to the 
town of Happyville, where you turn south and ride 8 miles to the town of Crimson. When the sun begins to go 
down, you decide that it is time to start for home. There is a road that goes directly from Crimson back to 
Sunshine. If you want to take the shortest route home, do you take this new road, or do you go back the way 
you came? Justify your decision. How much further would the longer route be than the shorter route? Assume 
all roads are straight. 
 

Scenario 2: A newly-planted tree needs to be staked with three wires. Each wire is attached to the trunk 3 ft. 
above the ground, and then anchored to the ground 4 ft. from the base of the tree. How much wire is needed 
for 6 trees? 

 

Scenario 3: Jill’s front door is 42” wide and 84” tall. She purchased a circular table that is 96 inches in 
diameter. Will the table fit through the front door? Explain using approximations. 
 
 

 



  



  



North America 
Content Standards and Objectives 

 K 1 2 3 4 5 

Math    

Lesson 1 
M.3.19 

Lesson 1 
M.4.20  

Social Studies   

Lesson 1 
SS.2.9 

Lesson 1 
SS.3.17   

Language Arts 

Lesson 2: 
ELA.K.18,  
ELA.K.19,  
ELA.K.34 

Lesson 2: 
ELA.1.18, 

ELA.1.19, ELA.1.34 
Lesson 2:  
ELA.2.31 

Lesson 1: 
ELA.3.22 

Lesson 1: 
ELA.4.22 

Lesson 1: 
ELA.5.22 

Science  

Lesson 2  
S.1.6  

Lesson 2 
S.3.9   

 

 6 7 8 9 10 11 12 

Social Studies  

Lesson 2  
SS.7.13  

Lesson 2  
SS.W.10 
SS.W.15 
SS.US.11 

Language Arts 

Lessons 1 & 2  
ELA.6-12.26 
ELA.6-12.39 

ELA.6-12.12.41 

Science 
Lessons 1 & 2 

S.6.LS.1    

Lessons 1 & 
2  

S.10.LS.10 
S.10.LS.11   

 
 
 
 
 
 
 
 
 
 



Backstage Exploration Notes 

North America 
 

Carli Mareneck chose to feature the story of the Monarch Butterfly for the 

continent of North America.  Each year these tiny creatures make an incredible 

journey as they fly between 50 and 100 miles a day across North America.  Some 

fly all the way from Mexico to Canada. It takes four generations for the butterflies 

to complete this vast migration. 

Along the way they lay eggs on only one plant called milkweed.  A tiny caterpillar 

emerges to eat the milkweed leaves. It grows quickly and then begins an amazing 

transformation becoming a chrysalis. Then the cells of the caterpillar dissolve and 

form into the wings and body of a butterfly! 

Carli chose the music for this dance to represent the many cultures that come 

together in North America.  She hopes you will plant milkweed to protect West 

Virginia’s state butterfly, the monarch. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Lesson Number North America – Elementary Lesson 1 

Subjects Science and Dance 

Materials Migrating Monarch Maps (copies for students) 
Rulers 
Internet Access and Video Viewing Capability 

Essential 
Questions 

How are map scales used? 
What is monarch butterfly migration? 

Intro/Warm Up Discuss the furthest distances students have ever traveled from their homes.  Ask them to share 
how they got there – a car, plane, or boat?   
 
“Did you know that some tiny monarch butterflies travel 3,000 miles with only the power of 
their wings? Let’s learn more!” 
 

Lesson Watch the following animated video from PBS: 
https://wv.pbslearningmedia.org/resource/2535c4cf-56a5-48eb-89f1-99b9f6e687df/2535c4cf-
56a5-48eb-89f1-99b9f6e687df/?student=true 
The video documents the butterfly life cycle and migration in an engaging, kid-friendly manner. 
 
“Let’s look at a map that documents actual monarch butterfly migration sightings.” 
Use the Migrating Monarch Map and map scale to answer the following questions: 

• Approximately how many miles did the butterflies travel between Minnesota and 
Kansas? 

• Approximately how many miles did the butterflies travel between September 6 and 
October 24? 

• Place a dot at the place where you live.  Approximately how many miles would monarch 
butterflies have to travel to Mexico from your home? 

 
“Trace a straight line between your home place dot and the final destination of Mexico.  Think 
about all of the adventures a monarch butterfly might have while traveling along that route.  
Write a story about the butterfly’s adventure!  Include details about some cities or states that 
might be seen along the way, some problems that the butterflies must overcome, and a 
resolution with the butterflies making it safely to Mexico for hibernation.” 

Assessment Use a checklist to assess student writing. 

Resources https://www.scholastic.com/teachers/teaching-tools 
https://wv.pbslearningmedia.org/resource/2535c4cf-56a5-48eb-89f1-99b9f6e687df/2535c4cf-
56a5-48eb-89f1-99b9f6e687df/?student=true 
 

 

 

 

 

 

 

 

 

 

 

https://wv.pbslearningmedia.org/resource/2535c4cf-56a5-48eb-89f1-99b9f6e687df/2535c4cf-56a5-48eb-89f1-99b9f6e687df/?student=true
https://wv.pbslearningmedia.org/resource/2535c4cf-56a5-48eb-89f1-99b9f6e687df/2535c4cf-56a5-48eb-89f1-99b9f6e687df/?student=true
https://www.scholastic.com/teachers/teaching-tools
https://wv.pbslearningmedia.org/resource/2535c4cf-56a5-48eb-89f1-99b9f6e687df/2535c4cf-56a5-48eb-89f1-99b9f6e687df/?student=true
https://wv.pbslearningmedia.org/resource/2535c4cf-56a5-48eb-89f1-99b9f6e687df/2535c4cf-56a5-48eb-89f1-99b9f6e687df/?student=true




Lesson Number North America – Elementary Lesson 2 

Subjects Science, Language Arts, and Dance 

Materials The Very Hungry Caterpillar by Eric Carle 
Optional: dance scarves 

Essential 
Questions 

How can dance tell a story? 
What is the life cycle of a butterfly? 

Intro/Warm Up Discuss: “The West Virginia Dance Company performed a dance about the monarch butterfly.  
What movements did you see in their dancing that reminded you of things you already know 
about butterflies?” 
 
“Instead of growing bigger like a cat, a dog, or a person, butterflies go through a process of 
metamorphosis.  They change entirely from one form to another during their life.  Let’s find out 
more.” 

Lesson • Read The Very Hungry Caterpillar by Eric Carle to the class. 

• Review the stages of a butterfly life cycle: Egg, Caterpillar, Chrysalis, and Butterfly. 
o If we were going to use our bodies to represent the EGG stage of the life cycle, what 

would we do?  Would we be small or large?  Still, moving in 1 spot, or moving 
around the room?  Brainstorm some potential movements as a class. 

o What about the CATERPILLAR stage?  Would we move on a high level or a low level?  
Would we move fast or slow? Brainstorm some potential movements as a class. 

o Let’s think about the CHRYSALIS stage.  What shape would our body need to be?  
Would we move freely or with bound energy? Brainstorm some potential 
movements as a class. 

o Last, what movements would portray the BUTTERFLY?  Should we move on a high 
level or low level?  How quickly should we move?  Should our movements be heavy 
or light? Brainstorm some potential movements as a class. 

• Place the students in small groups and ask them to choreograph their own butterfly life 
cycle dance.  The dance should include all 4 parts of the life cycle.  Help the groups get 
started by asking them to brainstorm the following questions: 

o At which stage of the life cycle will your dance begin?  End? 
o Will all dancers in your group perform the same movements at the same time, or 

will each of you dance a different role? 
o How will you transition from one stage to the next using movement? 
o Will some parts of your dance be still?   
o Can you use different levels?  Can you move different body parts? 
o Will you use any props as part of your dance?  (Scarves for butterfly wings or to 

wrap during chrysalis stage?) 

• After giving students time to rehearse invite them to perform for their classmates. 

Assessment Use the rubric created by The Kennedy Center to assess each group’s dance. 

Resources https://www.kennedy-center.org/education/resources-for-educators/classroom-
resources/lessons-and-activities/lessons/k-2/butterfly-life-cycle-dance/ 

 

 

 

 

 

 

 



Criteria for Success: Butterfly Dance

❏ Demonstrate group collaboration.

❏ Plan and organize dance movements that correlate with the
monarch’s life cycle.

❏ Make patterns and shapes with body parts.

❏ Perform specific actions or movements. (Non-locomotor: stretching,
bending, shaking, or traveling. Locomotor: sliding, skipping, or
crawling.)

❏ Change how you occupy and where you are in space, through
changes in direction, size, levels, and relationship to the environment
or others.

❏ Act in time, whether metered (in beats or pulses, along with musical
tempos, etc.), in clock-time or in free-time, and in relationship to
others (before, after, in unison, etc.).

❏ Use varying qualities and types of energy—sharp, smooth, sudden,
flowing, tight, light, etc.

❏ Present the dance to a teacher or audience that is 20-60 seconds
long.

Lesson Connection: A Butterfly’s Life Cycle Dance
Copyright The Kennedy Center. All rights reserved.
Materials may be reproduced for educational purposes.
Updated March 2020



Lesson Number Secondary I- North America 

Subjects ELA, Science 

Materials 2 Informational Articles (see appendix), Article Synthesis Worksheet, Caterpillar and Butterfly 
photos, Computer, Overhead Projector or Apple TV 

Essential 
Questions 

Are the authors effective and how do they convey their message? 

Intro/Warm Up Watch the short video on Ethos, Pathos, and Logos (see resources).  Have students write in their 
own words a definition for ethos, pathos, and logos.   

Lesson 
Procedure 

1. Display the photo of the caterpillar and then the butterfly (appendix a) to the 
students.  Ask the students to write down descriptive words for each.  Ask students if 
they know what type of butterfly is being shown and if there’s any importance to the 
butterfly. 

2. As a whole class, read both articles pertaining to Monarch butterflies (see resources).   
3. After articles are read as a class, have student break up into small groups.  While the 

students reread the articles, they will discuss the articles with their peers.  Each student 
will individually complete the Informational Text Review and Article Synthesis 
worksheet.   

Assessment Completion of the article synthesis worksheet.  

Resources “Ethos, Pathos, and Logos” video: https://www.youtube.com/watch?v=aUpiy67_nt4 
Article I “Monarch Butterflies Migrate 3,000 Miles- Here’s How” 
https://www.nationalgeographic.com/animals/article/monarch-butterfly-migration 
Article II “What Happened to the Butterflies?  Climate, Deforestation Threaten Monarch 
Migration” https://www.npr.org/2021/02/26/971650046/climate-change-deforestation-threaten-
monarch-butterfly-migration 

 

 

 

https://www.youtube.com/watch?v=aUpiy67_nt4
https://www.nationalgeographic.com/animals/article/monarch-butterfly-migration
https://www/


 
 

 

 



 
 



 



 
 



Lesson 
Number 

Secondary II- North America 

Subjects Math, Science, Social Studies 

Materials North America Map (see appendix) 
Crayons, markers, or watercolor (tempera) paints of different colors 

Objectives • Interpret and analyze maps 
• Use data to create a color-coded map that shows the monarch butterfly’s migration  

Intro/Warm 
Up 

• Ask students the following questions: What do we use maps for? What are some different 
types of maps? 

• Share with the class different types of maps and ask different questions related to each 
map.  For example, share the map of the day at AccuWeather.com and ask the following 
questions: What will the high temperature be today?  What will the weather be like today in 
northern California?   

• Some other maps are located in the resources.   

Lesson 
Procedure 

1. Provide each student with a copy of a North America map that includes line of latitude (see 
appendix). 

2. Review concepts such as lines of latitude, lines of longitude, equator, and prime meridian with 
students. 

3. Share with students information about the monarch butterflies and how each fall they fly from 
the cooler northern climates to warmer areas of California, Mexico, Texas, and Florida.  The 
Migration & Tagging website (see resources) and the short video “Watch a Breathtaking 
Monarch Butterfly Swarm” (see resources) might be helpful to share with your students. 

4. Display the data for the monarch butterfly migration (see appendix).  
5. Have students use different colors to represent the bands of monarch migrations. 
6. Students will create a map key that shows the approximate date represented by each band of 

color.   

Assessment Accurate drawing and labeling of the color bands on their monarch butterfly migration maps. 

Resources https://www.educationworld.com/a_lesson/dailylp/dailylp/dailylp096.shtml 
Maps: 
USA National Gas Station Price Heat Map 
https://www.gasbuddy.com/gaspricemap?lat=38.822395&lng=-96.591588&z=4 
2016 US Presidential Election Results  
http://www-personal.umich.edu/~mejn/election/2016/ 
US Population Density Map 
https://www.arcgis.com/apps/View/index.html?appid=49471c66463e486c880ca8ff43b2ecbd 
Migration and Tagging- https://www.monarchwatch.org/tagmig/index.htm 
“Watch a Breathtaking Monarch Butterfly Swarm”- https://www.youtube.com/watch?v=lWOySU_hAz0 

 

https://www.educationworld.com/a_lesson/dailylp/dailylp/dailylp096.shtml
https://www.gasbuddy.com/gaspricemap?lat=38.822395&lng=-96.591588&z=4
http://www-personal.umich.edu/~mejn/election/2016/
https://www/
https://www.monarchwatch.org/tagmig/index.htm
https://www/


 

Monarch Butterfly Migration Data 

 

DATE LATITUDE 

August 15 49 North Latitude 

September 1 47 North Latitude 

September 15 41 North Latitude 

October 1 35 North Latitude 

October 15 29 North Latitude 

October 30 25 North Latitude 

November 1 20 North Latitude 

  



Oceania  

Content Standards and Objectives 
 K 1 2 3 4 5 

Math  

Lesson 1 
M.1.1 

Lesson 1 
M.2.1 

Lesson 1 
M.3.8 

Lesson 1 
M.4.3  

Science  

Lesson 1 
S.1.7 

Lesson 1 
S.2.7 

Lesson 1 
S.3.6 

 
Lesson 2 

S.3.6 
S.3.8 

Lesson 1 
S.4.8 

 
Lesson 2 

S.4.3 
S.4.8 

Lesson 2 
S.5.2 
S.5.12 

Dance    

Lesson 2 
DA:Cr1.1.3 

Lesson 2 
DA:Cr1.1.4 

Lesson 2 
DA:Cr1.1.5 

 
 6 7 8 9 10 11 12 

Language Arts 

Lessons 1 & 2 
ELA.6-12.26 
ELA.6-12.39 

ELA.6-12.12.41 

Science 
Lessons 1 & 2  

S.6.ESS.3  

Lessons 1 & 2  
S.8.ESS.1 

Lessons 1 & 2  
S.9.ESS.13 
S.9.ESS.14 
S.9.ESS.15 

Lessons 1 & 2  
S.HS.ENV.17 

Math 
Lesson 2 
VA.6-8.4 

Lesson 2 
VA.HS1.3 
VA.HS2.3 

 
 
 
 
 
 
 
 
 
 
 



Backstage Exploration Notes 

Oceania 
 

Dane Toney created this dance to bring attention to how important the Great 
Barrier Reef is to all of us. The continent of Oceania is where the Great Barrier Reef 

is located. 
 

Why is the Great Barrier Reef so special? 
It is one of the 7 natural wonders of the world!  It is larger than the Great Wall of 
China and the only living thing on earth visible from space. The Reef is one of the 
most complex natural ecosystems in the entire world. There are many benefits of 

coral reefs from providing habitats for a large chunk of the world’s underwater 
creatures to protecting humans from waves that cause flooding.  Billions of people 

rely on food and work from the reef.  “Coral reefs mean survival for many 
communities.” 

 
Since the beginning of the 20th century, sea surface temperatures have increased, 
and they continue to rise. Not able to cope with the unusually warm temperatures, 

corals reefs have experienced mass bleaching events. 
 

What is Coral bleaching? It is a stress response. When water temperatures get too 
warm, corals will expel the colored, microscopic algae living in their tissue, which 
provide them with nutrition. When corals are without the algae for too long, they 
die of starvation. Because of this bleaching half of the coral Great Barrier Reef has 

been destroyed in recent years. 
 

The dancers will give us a glimpse of what might be going on in the Great Barrier 
Reef through the language of dance. 

 
 
 
 
 
 
 
 



 

Lesson Number Oceania – Elementary Lesson 1 

Subjects Science and Math 

Materials • cake frosting (1/2 ounce for each child) 
• one marshmallow for each student  
• toothpicks 
• red licorice: six two-inch strips for each child. If regular licorice is used, cut the pieces 
into small, thin strips. 
• blue, red or green sprinkles 
• paper plates 

• Copies of math worksheet for students 

Essential Questions What is the Great Barrier Reef? 
What are the parts of a coral polyp? 

Intro/Warm Up The Oceania dance performed by the West Virginia Dance Company celebrated the Great Barrier Reef 
which is extends 1,500 miles along the coast of Australia.  Coral reefs are large underwater structures 
composed of the skeletons of colonial marine invertebrates called coral. The coral species that build reefs 
are known as hermatypic, or "hard," corals. 
 
Watch the video: https://www.youtube.com/watch?v=8w7qflkeKdE 

Lesson Making a Model 
1. Group the students into pairs. 
2. Give each pair of students a paper plate. The plate represents the limestone base to which the coral 
is attached. 
3. Give each student a marshmallow on a toothpick and six strips of licorice. The marshmallow represents 
the polyp body and the licorice represents the tentacles. 
4. Give each pair one ounce of cake frosting which represents the limestone skeleton. 
5. Have the students work together. Roll the sides of the marshmallow in the frosting and stand the 
marshmallows on a paper plate. If the marshmallows are placed close enough together, they will attach 
to each other and resemble a coral colony. 
6. Have the students insert six licorice strips around the top of the marshmallow. Children may want 
to use their toothpicks to help them poke the holes. 
7. Sprinkle it with the sprinkles. The sprinkles represent the zooxanthellae. Use only one color per 
polyp. 
8. Discuss the edible polyp model. Explain what the marshmallow, the candy, the licorice, the 
sprinkles, and the plate represent. 
9. Now have the students pretend that they are parrotfish or crown-of-thorns sea stars and eat 
their polyps. 
 
Math Extension 
1. Remind students that soft coral polyps have 8 tentacles while hard coral polyps have tentacles in 

multiples of 6. 
2. Provide students with a copy of the grade-level appropriate “Tempting Tenacles” word problem 

worksheets. Ask students to complete the word problems individually or in pairs. 
 

Assessment Check the math worksheets for correct answers: 
Grades 1-2:  

1. 3 tentacles 2. 16 tentacles 3. 18 tentacles 4. 32 tentacles 
 Grades 3-5:  

• 360 tentacles 2. 16,000 tentacles 3. 1,620 tentacles 4. 18,000 tentacles 
    
Ask students to create their own coral polyp word problem demonstrating an understanding of the coral 
polyp structure as well as the mathematical connection.  

Resources https://www.livescience.com/40276-coral-reefs.html 
https://www.reefrelief.org/wp-content/uploads/6Elementary.pdf 
 

 

https://www.livescience.com/40276-coral-reefs.html
https://www.reefrelief.org/wp-content/uploads/6Elementary.pdf


Cora l  Ree f  Teacher ’s  Gu ide

E - 9

What  and  Where  a re  the  Cora l  Ree f s?

REMEMBER! Soft coral polyps have eight tentacles.
Hard coral polyps in these problems have six tentacles.

For each problem, draw a picture to help you find the answer.

1. There was once a hard coral colony growing on a coral reef. A parrotfish came along and
bit off three tentacles from one of the hard coral polyps. How many tentacles did that
polyp have left?

2. Two soft coral polyps grew next to each other. How many tentacles did they have
altogether?

3. A crown-of-thorns sea star ate almost a whole hard coral colony. Only three hard coral
polyps were not eaten. How many tentacles did these three coral polyps have?

4. One day a soft coral grew four new coral polyps. How many tentacles did these new
coral polyps have altogether?

NAME: ________________________________

TEMPTING TENTACLE PROBLEMS
(GRADES 1-2)



E - 10

Cora l  Re e f  Teacher ’s  Gu ide What  and  Where  a re  the  Cora l  Ree f s?

REMEMBER! Hard coral polyps have tentacles in multiples of six.
Soft coral polyps (octocorals) have eight tentacles.

1. There was once an awesome colony of hard corals on a reef in the Pacific Ocean. Each
coral polyp in the colony had 12 tentacles. A very hungry parrotfish swam up and quickly
munched down 30 coral polyps. How many tentacles did the parrotfish munch if he ate
every tentacle on the 30 polyps?

2. A beautiful soft coral swayed gracefully in the water. Along came a boat that dropped its
anchor on the soft coral. Sadly, 2,000 coral polyps had their tentacles crushed. How
many tentacles were crushed by the careless anchor?

3. A huge hurricane brought rains that smashed into a coral reef. Many corals were crushed
by the storm. After the storm was over, only one hard coral with 150 polyps and one soft
coral with 90 polyps survived. Each hard coral polyp that survived had six tentacles. If all
the surviving hard and soft coral polyps have all of their tentacles, how many total ten-
tacles survived the storm?

4. The crown-of-thorns sea star is a main predator on hard corals. One day a crown-of-
thorns busily ate three colonies of hard coral. Each colony had 1,000 polyps. Each polyp
had six tentacles. How many tentacles did the crown-of-thorns sea star eat?

NAME: ________________________________

TEMPTING TENTACLE PROBLEMS
(GRADES 3-5)



Cora l  Ree f  Teacher ’s  Gu ide

E - 3

What  and  Where  a re  the  Cora l  Ree f s?

This is a microscopic plant called
a zooxanthellae. It lives inside the
coral polyp. The picture is greatly
enlarged.

This is a coral polyp. It is
about the size of a common
pencil eraser.

Coral polyps join together to make
a coral colony. Coral colonies join
together to make a coral reef.

“I’M A CORAL POLYP” COLOR PAGE



 

 

Lesson Number Oceania – Elementary Lesson 2 

Subjects Science and Dance 

Materials thermochromic pigment  
latex paint  
two small rocks  
paintbrush  
paint mixing dish  
two clear containers  
hot and cold water 
3 colored ribbons or scarves 

Essential 
Questions 

How does human activity impact the health of coral reef? 
What is coral bleaching? 

Intro/Warm Up “When you go swimming in a pool, an ocean, or a lake what do you like the temperature of the 
water to be?  Do you think many people go swimming when it is snowing outside?  Of course 
not, because the temperature is too cold!  Have you ever tried to get in a bath tub or hot tub 
that is so hot your skin feels like it is burning?  Too hot!  When you get in a body of water you 
want the temperature to be just right so you can play, bathe, or relax.  Remember that the coral 
reel is a living organism, too, and it has a preference about the temperature of the water as 
well!” 

Lesson Prep 

• Prior to this experiment, prep your coral/rock. In a small container, mix the thermochromic 
pigment and latex paint until a colored paint has been formed. Paint your coral/rock with 
this paint and leave to dry for at least 24 hours.  

Experiment 

• Explain the basic biology of a coral, and define the symbiotic relationship between corals 
and zooxanthellae. Highlight how corals receive 90% of their food from the photosynthetic 
zooxanthellae on average and that zooxanthellae provide corals with their color.  (If you 
completed Lesson 1, remind students that the zooxanthellae was represented by the 
sprinkles.) 

• Describe the process of coral bleaching and the environmental conditions that cause it, 
including increased ocean temperatures. Explain that corals can recover from coral 
bleaching if the stressful environmental condition is removed; however, sometimes corals 
can die as a result of bleaching events.  

• Fill two small containers with water, one with cold water and one with warm water (above 
31°C/88°F). Place the prepared rock/coral in the cold water. Ask students to predict what 
will happen when the coral/rock is moved to the container filled with warm water 

•  Move the coral/rock to the container filled with warm water. The coral should turn white. 
Now ask students to predict what will happen when the coral/rock is moved back to the 
container filled with cold water. Move the coral/rock to the container filled with cold water; 
have students observe the coral/rock returning to its original color. 

•  Explain that this experiment mimics coral bleaching. When water temperatures are too 
high, zooxanthellae leave the coral, which is simulated by the coral/rock turning white when 
placed in the warm water. If conditions change back (water cooling down), the 
zooxanthellae may return to the coral, and the coral can survive. This is simulated when the 
coral/rock is placed back in the cool water and the color returns.  

• Give students an overview of global warming.   

• As we increase the amount of gas we burn for electricity, factories, and vehicles 
more carbon dioxide is being released into the atmosphere.   



• The carbon dioxide forms a ring around the Earth’s atmosphere, and the heat from 
the sun is trapped inside that ring. 

• Explain that most of this excess heat is absorbed by the ocean, which results in 
increased ocean temperatures.  

• Discuss how reducing carbon emissions can help to keep the water temperature from rising, 
which in turn reduces the chance that coral bleaching will occur.  

 
Movement 
Create a class dance to explain carbon bleaching. 

• Assign three students to stand in the middle of the classroom back-to-back with 
their arms extended upward.  They will represent a coral polyp (with their arms as 
the 6 tentacles). 

• Assign three students to represent the zooxanthellae.  These students will dance 
around the 3 coral polyp students with colored ribbons. 

• Divide the remainder of the class into two groups: healthy levels of CO2 and 
unhealthy levels of CO2.   

• Begin the dance with the healthy level of CO2 students making a large circle around 
the coral polyp dancers.  Invite the polyp students to move their arms in interesting 
ways, the zooxanthellae students to move in different pathways around the coral 
polyp at different levels, and the circle of CO2 students to walk in a clockwise 
direction around the 6 students.  (Use upbeat, fun music to accompany the 
movements such as this: https://www.youtube.com/watch?v=s8lgC4aMBRc). 

• Change the music to sad, slow music such as this: 
https://www.youtube.com/watch?v=uyog-y5IOAg.  Let the unhealthy levels of CO2 
students know that this is their cue to enter the stage.  The should join the circle 
with the other CO2 students, and all CO2 students will hold hands and stop moving 
to symbolize the thick layer of greenhouse gasses that trap heat. 

• The zooxanthellae students will move away from the coral polyp, drop their colors, 
and freeze in a shape. 
 

“What a sad way for our dance to end!  Remember, if the coral polyp doesn’t get the 
zooxanthellae back, it will likely die.”  Discuss what we could do to eliminate some of the 
unhealthy levels of CO2. 

Assessment Use the fill-in-the-blank worksheet. 

Resources https://reefresearch.org/wp-content/uploads/2020/03/Coral-Bleaching-Experiment-Lesson-
Plan.pdf 

 

 

 

 

 

 

 

 

 

 



Since humans have used more
factories, vehicles, and electricity in
current times, we create too much
________________.  Those molecules

surround the ______________ and trap
____________ from the sun.  That means
our planet is getting __________________,

including the oceans.
 

The ______________ needs a cool
temperature of ocean water to thrive. 

 If they get too _____________, the
zooxanthellae leave and don't provide
them with _________.  The zooanthellae

give the coral their beautiful
____________.  When the zooanthellae

leave this is called coral
_________________.

Word Bank:

bleaching

carbon dioxide

color

food

Earth

coral reef

heat

warm

Name



Lesson Number Secondary I- Oceania 

Subjects Science, English 

Materials Computer, Internet, Document Projector, Chasing Coral Worksheet 

Essential 
Questions 

What is coral bleaching? 
What causes coral bleaching? 
Is there anything we can do as a society to prevent coral bleaching? 

Intro/Warm Up  Display the photo of a healthy and bleached coral reef to the class (appendix).  Ask students to 
record any observations about the two photos in their science journals.  Allow students about 5 
minutes to discuss their observations with the class without adding any insight to the two photos. 

Lesson 
Procedure 

*Teachers note:  I used the documentary, “Chasing Coral”, for my students to view on Earth Day 
and open up discussion and future lessons on Global Warming and the Impact of Humans on the 
Environment.  The documentary is available on Netflix.  My 9th grade Earth Science students really 
responded to this documentary.  The issues with coral bleaching hit home with this very powerful 
film.   

• After allowing students time to discuss the photo from the warmup, tell students that the 
photo on the right represents something called coral bleaching.  Explain that the students 
are going to watch a very powerful documentary on the issue.   

• While the documentary is showing, students will answer guided questions that go along 
with the film.   

• The teacher may wish to pause the documentary occasionally to future discuss student 
reactions to the film. 

Assessment Completed worksheet on Chasing Coral. 

Resources https://www.chasingcoral.com 

 

 

 

 

 

https://www.chasingcoral.com/


 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Chasing Coral Documentary Questions 

 

Pre-Watch Questions: 
 

 

1. Do you think coral reefs are plants or animals? 
 

 

2. List anything you may know about coral reefs: 
 

Documentary Questions: 
 

 

1. Coral reefs are the source of food and income for over __________ million people. 
 

 

2. List a few things that the ocean controls: 
 

 

3. How much coral have we lost in Florida?  
 

 

4. In the last 30 years, we lost ______ % of the world’s coral. 
 

 

5. What is coral? 
 

 

6. What is a polyp? 
 

 

7. During the coral reef experiments, what caused the reef to turn white? 
 

 

8. Describe bleaching: 
 

 

9. What is symbiosis? 
 

 

10. What does NOAA stand for? 



 

 

11. How are corals similar to cities? 
 

 

12. List two ways that coral reefs benefit humans: 
 

 

13. How large is the Great Barrier Reef? 
 

 

14. Describe how global warming occurs: 
 

 

15. How much of the trapped heat is going into the ocean? 
 

 

16. If the oceans weren’t absorbing the heat, what would the average surface temperature of the planet 
be? 
 

 

17. Why were the corals glowing? 
 

 

18. In about how many years will the oceans be too warm for coral to survive? 
 

 

19. What % of the coral reefs on the Great Barrier Reef has died? 
 

 

20. Why is Richard optimistic? 
 

 

 

 

 

 

 

 

 



Lesson 
Number 

Secondary II- Oceania 

Subjects Science, English, Art 

Materials Teacher Use: Computer, projector, and screen 
Student computer access (1:1 or 1:2) 
Student science journals or notebooks 
Whiteboard and markers 
Digital Materials (see resources) 
Print Materials (see appendix) 
8.5 x 11 in. ¼ in. grid paper 

Learning 
Objectives 

Students will be able to: 
• Explain and discuss the importance of coral reefs in terms of ocean biodiversity 
• Explain general characteristics of corals 
• Describe natural and anthropogenic threats to coral reefs 
• Explain the importance of coral restoration projects and the general process of coral 

restoration 
• Synthesize their knowledge in order to design a plan for a new coral nursery and make 

reasoned arguments for its establishment 

Intro/Warm 
Up 

 Set the stage by reviewing the natural and anthropogenic impacts on coral reefs and why coral 
restoration is important by sharing the Mission: Iconic Reefs video (see 
link).  https://www.fisheries.noaa.gov/southeast/habitat-conservation/restoring-seven-iconic-reefs-
mission-recover-coral-reefs-florida-keys 

Lesson 
Procedure 

*This lesson deals more with the coral reefs in Florida.  However, the same coral bleaching is 
happening in Oceania so the important concepts and causes are related.  This lesson can easily be 
extended to what is happening to the Great Barrier Reef.   
Part One: 

• As an example of what is being done to restoral coral reefs, project Explore the Blue: 360° 
Coral Restoration video (see resources) on screen. Demonstrate how to “look around”: up, 
down, left, right. Explain that Florida Keys National Marine Sanctuary (FKNMS) was 
established in 1990 in response to concerns about declines in the health of local coral reef 
ecosystems. Display a map of the sanctuary (see appendix). Explain that Acroporid coral, 
specifically staghorn and elkhorn coral, have been particularly vulnerable (share pictures of 
both). Ninety-seven percent of these corals have been lost in the last 50 years. Both species, 
along with others, were listed under the Endangered Species Act in 2012. These species are 
reef-building branching corals which provide much structural diversity to the reef and thus 
increase its biodiversity.  

• Have students preview the questions on the Exploring Coral Restoration document prior to 
watching the video. Give students time to watch and explore Explore the Blue: 360° Coral 
Restoration video. Encourage them to pause the video and “look around.” Students can 
record their observations and responses while exploring the video or after they have 
explored. (see appendix) 

• Once students have completed their exploration, explain the procedure for an activity called a 
“chalkboard splash.” On the classroom whiteboard(s), write the following headings: site, coral 
trees, materials, tools, and tasks. Ask students to write one observation from their Exploring 
Coral Restoration document underneath each heading. If they find that another student has 
written an observation that they also have, they should put their initials next to it.  

Part Two: 
• Distribute the Coral Reef Ecology Webquest document. Review directions and expectations. 

Circulate to answer clarifying questions. (see appendix) 
https://floridakeys.noaa.gov/corals/welcome.html?s=explore 

• Debrief student research using a technique called “Mingle, Pair, Share.” A summary of this 
strategy is below:  

• a)  Have students walk around the room as music plays in the background.  

https://www.fisheries.noaa.gov/southeast/habitat-conservation/restoring-seven-iconic-reefs-mission-recover-coral-reefs-florida-keys
https://www.fisheries.noaa.gov/southeast/habitat-conservation/restoring-seven-iconic-reefs-mission-recover-coral-reefs-florida-keys
https://floridakeys.noaa.gov/corals/welcome.html?s=explore


• b)  Once music stops, students pair up with the person closest to them.  
• c)  On the teacher’s signal, one partner shares his/her/their answer to the first 

question on the webquest. The other partner listens.  
• d)  Partners switch roles after a set period of time.  
• e)  After both partners speak, the process continues in order to address subsequent 

questions.  
• Distribute the Designing a Coral Nursery document. Inform students that they are acting as a 

NOAA biologist for Florida Keys National Marine Sanctuary. Watch the Restoring Coral Reefs 
video which gives an overview of coral nurseries. (see resources) 

• Lead a discussion of the following: What is good about the coral tree design used in the 
video?  

• a)  How does it promote zooxanthellae to photosynthesize?  
• b)  How does it allow water flow?  
• c)  How does it account for water temperature and dissolved nutrients?  
• d)  Did you observe any other living things in the coral nursery that need to be 

considered?  
• Review the Restoration Guidelines created by NOAA’s Office of National Marine Sanctuaries. 

Students should recognize that all coral nurseries must be permitted and pass a strict review 
process before being implemented. Students should take these criteria into consideration 
when designing their coral nursery. (see resources) 

• Review directions and expectations. Circulate to answer clarifying questions as students 
work.  

• Have students solicit feedback on their designs using an activity called “The Carousel” 
described below. This debrief pertains to the Designing a Coral Nursery document. (see 
appendix) 

• Have each pair respond to the prompt in box.  
• Match each pair with another pair and have quartet switch papers and respond to the prompt 

in box 2.  
• Switch grouping two more times using the same procedure in order to complete the prompts 

in boxes 3 and 4.  
• Closing Activity: Relate the activities to what is happening at the Great Barrier Reef by using 

the video titled, “How Scientists are Restoring the Great Barrier Reef”. (see resources)  
Assessment See Appendix for Rubric 

Resources Explore the Blue: 360 degrees Coral Restoration Video: https://youtu.be/PDJXgxHs7Ak 
Restoring Coral Reefs Video: https://oceantoday.noaa.gov/fullmoon-
restoringcoralreefs/welcome.html 
Restoration Guidelines: https://nmsfloridakeys.blob.core.windows.net/floridakeys-
prod/media/docs/20190605-guidance-on-coral-restoration-outplanting.pdf 
How Scientists are Restoring the Great Barrier Reef: https://youtu.be/8hknaJQRh8s 
https://nmssanctuaries.blob.core.windows.net/sanctuaries-prod/media/docs/20200608-florida-keys-
vr-lesson.pdf 

 

 

https://youtu.be/PDJXgxHs7Ak
https://oceantoday.noaa.gov/fullmoon-restoringcoralreefs/welcome.html
https://oceantoday.noaa.gov/fullmoon-restoringcoralreefs/welcome.html
https://nmsfloridakeys.blob.core.windows.net/floridakeys-prod/media/docs/20190605-guidance-on-coral-restoration-outplanting.pdf
https://nmsfloridakeys.blob.core.windows.net/floridakeys-prod/media/docs/20190605-guidance-on-coral-restoration-outplanting.pdf
https://youtu.be/8hknaJQRh8s


 



 



 



 
 



 

 



 

 
 



South America 
Content Standards and Objectives 

 
 K 1 2 3 4 5 

Science   

Lesson 1 
S.2.10 

Lesson 2 
S.3.13 

Lesson 1 
S.4.10 

Lesson 1 
S.5.4 

Dance   

Lesson 2 
DA: Cr.1.1.2 

Lesson 2 
DA: Cr.1.1.3 

Lesson 2 
DA: Cr.1.1.4 

Lesson 2 
DA: Cr.1.1.5 

Visual Arts 

Lesson 1 
VA.K-2.1 

VA.K-2.10 

Lesson 1 
VA.3-5.2 

VA.3-5.10 

 
 

 6 7 8 9 10 11 12 

Math 

Lesson 1 & 2 
M.6.4 
M.6.6 

Lessons 1 & 2 
M.7.5 

Lesson 2 
M.8.16 

Lesson 
2 M.GHS.4 
M.GHS.12 
M.GHS.28 

Social Studies  

Lesson 1 
SS.7.16 
SS.7.17  

Lesson 1 
SS.W.15 
SS.G.1 

Science   

Lesson 1 
S.8.PS.4 

Lesson 1 
S.HS.C.9 

Visual Arts 

Lesson 2 
VA.6-8.4 

Lesson 2 
VA.HS1.3 
VA.HS2.3 

 

 
 

 
 
 
 



Backstage Exploration Notes 

South America 
 

South America is the continent that Toneta Akers-Toler created a dance story 
about.  She was fascinated after seeing a photo of the salt plains in Bolivia, South 

America. 
 

When it rains or the nearby lakes flood, the salt plan becomes a mirror and it looks 
like the sky is not only above but is also on the ground. People come from all over 

the world to experience this marvel of nature.  When the water dries, the sky 
beneath your feet vanishes.  This cycle repeats each time it rains or floods. 

The salt plains are very important because the main chemical they contain is 
lithium which is used to make medicine and all types of batteries that we depend 

on. 
 

Dr. Richard Grimes, who is from WV, composed this music language to specifically 
go with this movement story.    The dancers will be many parts of this story like the 
heavy salt, a moving atom, clouds, rain, large waves and items falling into the salt 

due to the rain breaking it apart and turning it into a substance like quick sand. 
Enjoy experiencing some metaphors of South America in this dance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Lesson Number South America – Elementary Lesson 1 

Subjects Visual Art and Science  

Materials Large Art Paper 
Paintbrushes 
Watercolor paints or watered down tempera paint 
Crayons 
Cloud chart 
Samples of reflection art (Monet) 

Essential 
Questions 

What do the various types of clouds seen in the sky tell us about the weather? 

Intro/Warm Up The dance we watched from South America was inspired by the salt flats that are part of the 
geography there.  When the large sheets of salt-covered land are covered by rainwater the sky 
can be seen as a reflection on the land.   
 
Watch this video for a glimpse at the salt flat: https://www.youtube.com/watch?v=6JUXSXt7FL8 
 
Claude Monet featured the beauty of the reflection of the sky and landscape in water below in 
many of his artworks.  (Show students several examples.) 
 
Today, we’ll create a similar work of art representing the reflection of the sky in the rain-
covered salt flats. 

Lesson • Give each student a piece of 12x18 paper folded in half (hog dog style). 

• Invite students to use crayons to create a skyline on the top half of the paper including the 
sun and clouds.   

• Encourage them to use a variety of cloud types and remind them to ensure that the cloud 
levels are appropriately placed in the sky. 

o Remember, it must have just rained in order for the salt flats to be water covered 
and the reflection to be created.  Tell a story with your art.  Has the rain ended?  If 
so, what types of clouds might you use?  Is there more rain coming?  If so, what 
types of clouds might you use? 

▪ Cirrus clouds – thin, wispy clouds strewn across the sky in high winds. A few 
cirrus clouds may indicate fair weather, but increasing cover indicates a 
change of weather (an approaching warm front) will occur within 24 hours. 
These are the most abundant of all high-level clouds. 

▪ Cirrocumulus – like ripples or fish scales (sometimes called a mackerel sky). 
When cirrus clouds turn into cirrocumulus, a storm may come – in tropical 
regions, that could be a hurricane. 

▪ Cirrostratus – like thin sheets that spread across the sky and give the sky a 
pale, whitish, translucent appearance. They often appear 12–24 hours 
before a rainstorm or snowstorm. 

▪ Altocumulus – composed of water droplets and appear as layers of grey, 
puffy, round, small clouds. Altocumulus clouds on a warm, humid morning 
may mean thunderstorms late in the afternoon. 

▪ Cumulus – known as fair-weather clouds because they usually indicate fair, 
dry conditions. If there is precipitation, it is light. The clouds have a flattish 
base with rounded stacks or puffs on top. When the puffs look like 
cauliflower heads they’re called cumulus congestus or towering cumulus. 
They can get very high. 

▪ Cumulonimbus clouds – thunder clouds that have built up from cumulus 
clouds. Their bases are often quite dark. These clouds can forecast some of 

https://www/


the most extreme weather, including heavy rain, hail, snow, thunderstorms, 
tornadoes and hurricanes. 

▪ Stratus – dull greyish clouds that stretch across and block the sky. They look 
like fog in the sky. Stratus cover is also called overcast. If their bases reach 
the ground, they become fog. They can produce drizzle or fine snow. 

▪ Stratocumulus – low, puffy and grey, forming rows in the sky. They indicate 
dry weather if the temperature differences between night and day are 
slight. Precipitation is rare, but they can turn into nimbostratus clouds. 

▪ Nimbostratus – dark grey, wet-looking cloudy layer so thick that it 
completely blocks out the Sun. They often produce precipitation in the form 
of rain and/or snow. Precipitation can be long lasting. 

• Make sure the objects in the sky are colored in fully with heavy crayon. 

• Fold the paper in half again.  Use the edge of a ruler to rub the refection of the sky onto the 
bottom part of the paper which will represent the salt flat. 

• Use watercolor paints or watered down tempera paint to fill the sky and the reflection. 
 

Assessment Student Writing Prompt:  Imagine you have spent the day at the salt flat you created.  What has 
happened there?  What does it look like?  What did you spend the day doing?   
 

Resources https://kinderart.com/art-lessons/printmaking/fall-reflections-monoprints/ 
https://www.sciencelearn.org.nz/resources/628-observing-clouds-and-weather 
https://www.youtube.com/watch?v=6JUXSXt7FL8 
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Lesson Number South America – Elementary Lesson 2 

Subjects Science and Dance 

Materials Glass or ceramic pie dish or casserole (if you must use metal, make sure it’s a disposable pan or 
dish; the salt will damage metal) 
4 cups hot water 
Spoon 
2 cups salt 
2 tablespoons baking soda 
2 tablespoons soil 
Strips of paper labeled water, salt, and mineral 

Essential 
Questions 

How are salt flats formed? 

Intro/Warm Up Show students photographs of the salt flats in South America.  Make a list of characteristics that 
describe the salt flats.  (large, layered, flat, expansive, beautiful, reflective, etc.) 

Lesson “Let’s use movement to start understanding how salt flats are formed!” 

• Give each student a strip of paper that says “water”, “salt”, or “mineral”. 

• Ask the water and mineral groups to dance/move into a designated area in the front of the 
classroom and then to settle into a frozen body shape on a low level.   

• After a brief pause, ask the “water” dancers to rise from a low level to a high level and to 
dance back to their seats.  This will symbolize evaporation.  The mineral students will 
remain frozen.   

• Next, explain that a salt lake will form above the layer of minerals.  Ask the “water” and 
“salt” students to dance into the front of the classroom and then to freeze into a middle 
level body shape. 

• After a brief pause, ask the “water” dancers to evaporate once again back to their seats.  
The salt students will remain frozen.    

“This process would repeat throughout time to create layers of sediments that form the salt 
flats.” 
 
“Now, let’s make a model of a salt plain.” 

• Slowly stir a half cup of salt, one tablespoon of baking soda, and one tablespoon of dirt into 
one cup of hot water until the salt dissolves completely. Let it sit for a minute, then stir it 
again and let it sit for another minute. 

• Pour the mixture into your pie dish and set it somewhere out in the open where it won’t be 
disturbed. Wait for the water to evaporate completely. This may take only a day or so, or it 
may take several days, depending on conditions. What you’ve got in the bottom of your pan 
is like a layer of sedimentary rock that is left after the water that brought the minerals 
somewhere has evaporated. 

• Repeat steps one and two, but this time just use half a cup of salt, no baking soda or soil. 
Now you should get a layer that looks cleaner and has larger crystals. 

• Repeat steps one through three. Now you should have your own model salt flats that 
alternate “dirty” and “clean” strata, or layers, showing clearly how the layers are formed. 
Salt flats are formed in much the same way, with water that has a lot of salt and other 
minerals in it evaporating and leaving the minerals behind as sediments that form layers 
over time as the process repeats itself. 

Assessment Journal prompt:  Use the words “first, second, next, and finally” to explain how salt flats are 
formed.  

Resources https://www.education.com/science-fair/article/Miniature-Salt-Flats/ 
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Lesson Number Secondary I- South America 

Subjects Social Studies, Science, Math 

Materials Appendix A-E, Overhead Projector or Apple TV and Lab Materials: Gelatin, Sugar, Salt, 
Baking Soda, Magnesium Oxide, Detergent, Cornstarch, Copper Chloride, Safety Goggles, 
Lap Apron, Gloves, Coffee Filter Papers, 250 mL beaker, water, two 6 volt batteries, 6 test 
leads with alligator clips, 2.5 volt mini bulb with holder 

Essential 
Questions 

• What are the differences between ionic and covalent bonds? 
• How are compounds different from the elements from which they are formed? 

Intro/Warm Up Display the photo (appendix a) to the class.  Allow the students one minute to observe the 
photo individually. Ask your students to use their own inferences and background 
knowledge to make sense of the photo.  Open up for class discussion about what your 
students noticed from the photo, making sure you don’t introduce any facts yet.  After the 
students have had time to discuss their thoughts on the photo, begin the lesson by 
displaying and reading the photo caption and facts to the class (appendix b).   

Lesson 
Procedure 

* In order to complete this lesson students should have a basic understanding of the 
atomic structure.  If a quick review is helpful, a link to a student video resource titled, 
“Atomic Structure: Protons, Electrons, and Neutrons”, is pasted in the resources. 

1. Once identified by students that the bicycle in the photo is sitting on a salt flat and 
the photo captain and facts are read by the students, have students make 
educated guesses as to what elements can be found within the salt flats.  Most 
students should remember that lithium can be found and many students should 
recall that salt is a combination of sodium and chlorine.  Use hints to have students 
guess the other remaining elements: potassium and magnesium. 

2. This discussion should be able to easily transition into how and why these elements 
bond to create new compounds, such as sodium or lithium chloride.  Ask students 
if they can name the different types of bonds elements can create.  (Based on 
background knowledge before this lesson, it might be helpful to show the quick 
video recap titled, “Bonds: Keeping it Together”.) 

3. Depending on the academic level of the students, a quick note recap on types of 
bonds may be necessary.  If so, please refer to Appendix C and D.  

4. Students will then conduct a lab to determine if common compounds are ionic or 
covalent bonds.  Before beginning a lab, the teacher should review all lab safety 
procedures.   

5. Students should be placed in groups of 2-3 to complete the Ionic Vs. Covalent 
Bonding Lab located in Appendix E.  

Assessment Accurate completion of the lab data table and questions.    

Resources https://www.yesmagazine.org/education/2009/07/08/visual-learning-salt-flats-of-uyuni 
Atomic Structure: Protons, Electrons, and Neutrons: 
https://www.youtube.com/watch?v=EMDrb2LqL7E 
Bonds: Keeping it Together: 
https://clever.discoveryeducation.com/learn/videos/36e45d6f-68ce-41de-96fb-
d3785f48e9f4 
https://www.nwasco.k12.or.us/cms/lib04/OR01001464/Centricity/Domain/97/I%20or%20
CO%20lab%20.pdf 

 

 

 

https://www.yesmagazine.org/education/2009/07/08/visual-learning-salt-flats-of-uyuni
https://www.youtube.com/watch?v=EMDrb2LqL7E
https://clever.discoveryeducation.com/learn/videos/36e45d6f-68ce-41de-96fb-d3785f48e9f4
https://clever.discoveryeducation.com/learn/videos/36e45d6f-68ce-41de-96fb-d3785f48e9f4


Appendix A (photo) 
 

 
 

Appendix B (photo captain and facts) 
• Photo caption: 

Uyuni Salt flats at the southwestern portion of the altiplano. Bolivian campesinos harvest the salt by hand. Photo 
by Rory O’Bryen. 

• Photo facts: 
The Salar de Uyuni in Bolivia are the world’s largest salt flats. They are nearly the size of Connecticut (4,085 
square miles) and visible from space. 
After a rainstorm, the flats are often covered by a thin layer of very salty water—shallow enough that the 
pictured bicycle can be ridden through the water. 

All of the miners who harvest salt from the Salar de Uyuni are part of the Colchani cooperative. The cooperative 
collects, processes, and markets the salt. The profits are distributed to the members of the cooperative. 

In this photo, something important is invisible: lithium, a rare metal, is dissolved in the mineral crust of the salt 
flats. Bolivia’s Uyuni salt flats contain almost half of the world’s lithium. This mineral is now in high demand 
because it is used in the production of electric cars. 

The Bolivian President, Evo Morales, seeks to ensure that the profits from mining lithium are reinvested and 
shared with the citizens of Bolivia—one of the poorest countries in the world. He requires that international 
corporations that want to mine lithium pay special taxes and build factories to manufacture car batteries in 
Bolivia itself. This would create jobs for people within the country, and raise money for schools and government 
programs. Car companies claim that these policies would make lithium too expensive. 

There is also a dark side to lithium. To extract it, the bright white surface of the salt flats have to be plowed and 
the slurry of salty water underneath the surface has to be evaporated and concentrated in huge pools, into 
which many toxic chemicals are added. Indigenous Bolivians who live nearby would have their water sources 
polluted by the saltier, toxic slurry. 

 



 
 
Appendix C & D (types of bonds notes recap)

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix E 

Ionic VS Covalent Bonds 

 

Purpose: To identify if the compound is an Ionic or Covalent Bond by the description, 

solubility, and conductivity of the substance. 
 

Hypothesis: Based on the properties of ionic and covalent compounds make a hypothesis as to 

which type of bond each compound will have. 
 

  

Compound Hypothesis (Ionic or Covalent) 

Gelatin - hydrolyzed collagen  

Sugar - C12H22O11 
 

Salt - NaCl  

Baking Soda - NaHCO3 
 

Magnesium Oxide - MgO  

Detergent - C18H29NaO3S  

Cornstarch - C27H48O20 
 

 

Procedure:  

1. Need Safety Goggles, Lab Apron, and Gloves 

2. Label 8 coffee filter papers with the names of the compounds. 

3. Place approximately 10-12 grams of the compounds on each coffee filter (do ONE at a 

time). 

4. Observe and WRITE the description of the compounds on the data chart. 

5. Fill a 250 mL beaker to 60mL with water 

6. Add all of the 1st compound to the water and stir with a spoon for 30 seconds and observe. 

If the compound dissolves write SOLUBLE in the data chart under “Solubility”. If it 

does bot dissolve, write INSOLUBLE.  

7. Place the leaders of the conductivity tester (as shown below) into the mixture. Observe 

whether or not the bulb lights. If it does, write YES under “Conductivity” in the data 

chart. If it does not light up write NO. 



 

 

8. Rinse and dry the beaker. 

9. Repeat the steps for each of the compounds. 

Data Table: 

Compound Description Solubility Conductivity 
Bond  

(Ionic or Covalent) 

Gelatin –  
hydrolyzed collagen 

    

Sugar –  
C12H22O11 

    

Salt –  
NaCl 

    

Baking Soda - NaHCO3 
    

Magnesium Oxide - MgO     

Detergent - C18H29NaO3S     

Cornstarch - C27H48O20 
    

 

 

 

 



Questions: 

 

1. Some characteristics of many ionic compounds include solubility in water and the ability to 

conduct electricity. On the basis of these two properties, which compounds appear to have ionic 

bonds (please indicate in last column “Type of Bond” in data chart)?  
 

 

 

 

2. Water solutions of covalent compounds do not conduct electricity. Based on this property, 

which compounds that you tested would you classify as covalent compounds (please indicate in 

last column “Type of Bond” in data chart)?  
 

 

 

 

 

3. Explain how ionic and covalent compounds are different. USE EVIDENCE FROM YOUR 

LAB.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 
Number 

Secondary II- South America 

Subjects Science, Math, Art 

Materials Templates (see appendix), adhesive backed plastic mirrors, Xacto, straightedge, markers, pens 

Essential 
Questions 

What are reflections and how can they connect to science, math, and art? 

Intro/Warm 
Up 

Display the photos (appendix a) to the class.  Allow the students one minute to observe the photo 
individually. Ask your students to use their own inferences and background knowledge to make sense 
of the photo.  Open up for class discussion about what your students noticed from the photo, making 
sure you don’t introduce any facts yet.  After the students have had time to discuss their thoughts on 
the photo, begin the lesson by pointing out the reflections in each photo.  Ask the students, “What is 
a reflection?”   

Lesson 
Procedure 

Before the activity, a teacher will probably want to complete the following steps: 
1. Score the back of the mirror along the centerline using a Xacto and straightedge. 
2. Carefully bend the mirror at the score line to create a crisp fold. 
3. Cut off sharp corners of mirrors.  Remove plastic protective film from mirror face.   

Student procedures: 
1. Doodle/draw/decorate the semicircular “piece of pie template using markers and/or 

pens.  Make sure to add in some contrast and detail.   
2. Use a “duplicator” (mirror) and match the mirror and template edges.  Moving the mirror will 

create more or less reflections of the drawing.   
 

While students are creating their art reflection pieces, the teacher can initiate discussions on how the 
reflection lesson incorporates multiple subject contents.  This lesson can be used as an introductory 
lesson for any of the following subject ideas: 
The Math 

• Multiplication Multiplication is the concept of repeated addition.  One of the reasons 
we use multiplication is to quickly add up numbers so we don’t have to compute one 
long addition sentence. It’s a type of math shortcut. Multiplication truly refers to 
numbers BUT the idea of duplicating an operation via a shortcut to quickly add large 
numbers is visually illustrated in this project via reflections. In reflection art one slice of 
pie quickly turns into 2 or 4 or 8 pieces depending on the angle at which you place the 
mirrors. If you were to draw a full piece of pie it would take a lot of time, just like it 
takes a long time to compute a long addition sentence. In this project we 
are multiplying our drawing via reflections. We draw one slice of pie and use a mirror 
as a shortcut to complete the drawing for us. 

• Geometry  Geometry is the branch of mathematics that studies the shape, size, 
position of objects and figures. 

• Symmetry  In geometry, symmetry describes the quality of a shape or arrangement of 
shapes and lines that are balanced on either side of an axis. The axis can be a straight 
line or center point. When shapes are reflected around a center axis they 
have rotational or radial symmetry. In our project the axis is the fold line of the 
mirror. From that point everything else is reflected in a circle. 

• Angles Angles are measured in degrees. A circle is made up of 360 degrees. When you 
open and close the folded mirror you are changing the angle. When you open it wide 
with a large angle you will see fewer reflections than when you close it to form a 
smaller angle.  



The Art 

• Layering In art layering is the building up of color and materials on a surface. In this 
project increasing the layers of color and design adds more complexity to the final 
reflected drawing. Start by adding a layer of color on the template. Next add a detail 
layer in a darker ink using thinner pens. Finally you can add in some color details 
using gel pens.  

• Light and Space  The Light and Space movement in art started in  Southern California 
the 1960s. Artists who are considered part of this movement worked with light, 
reflection, volume, space and layering to create artwork that you often moved through 
and experienced. Two of my favorite artists from this movement are Robert Irwin and 
James Turrell, who both play with light and how your eye perceives space when that 
light changes. Our magic mirrors uses light and reflection to alter the artwork which is 
why I thought of this art movement when working on this project. 

The Science 

• Reflection of light When light hits an object it bounces off that object. The more 
smooth and shiny the surface of the object is, the more the light will be reflected. 
Mirrors are very smooth and shiny. When light hits them it bounces back off the mirror 
at the same angle that it hit the mirror and you see the image reflected.  This concept 
is known as specular reflection. The bouncing of light is repeated when you place more 
than one mirror next to each other. In the case of our folded mirror you are now 
seeing light and images reflected multiple times between the two mirrored surfaces. 

Assessment Completion of art reflection piece. 

Resources https://uyunisaltflat.com/uyuni-reflection 
https://babbledabbledo.com/magic-mirrors-how-to-make-reflection-art/ 

 

 

https://amzn.to/2LwoGOv
https://en.wikipedia.org/wiki/Light_and_Space
https://uyunisaltflat.com/uyuni-reflection


 



 



 

 



 
 

 


