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Concepts 
Characteristics of 
mammals 
Echolocation in bats 
Structures and functions 
in Hawaiian hoary bats 
 
HCPS III Benchmarks  
SC. 1.1.1 
SC. 1.4.1 
SC. 1.5.2 
 
Duration 
1 hour 
 
Source Material 
PRISM 
Arkive.org 
 
Vocabulary 
Mammals 
Warm-blooded animals 
Nocturnal 
Echo (echolocation) 
Feathers (vs. hairs) 
 

‘Ōpe’ape’a (Part I: virtual tour) 
Summary 
Students will learn about Hawaiian hoary bats through a virtual 
exploration activity and a group discussion.  They will learn the life 
history of bats and speculate the functions of echolocation through 
discussion and watching video footage.  At the end of the lesson, 
students will discuss what they learn as a class. 
 In the extension activities, students make their own bat 
puppets and learn the physical structures of Hawaiian hoary bat. 
 
Objectives 
• Students will be able to explain basic characteristics of mammals 

and how the Hawaiian hoary bats were mammals. 
• Students will develop observational skills and practice working 

with each other during a virtual exploration. 
• Students will study the physical structures of Hawaiian hoary bat 

through arts & crafts. 
 
Materials 
Bat exploration lesson: 
Computers with QuickTime Player 
See supplemental Materials: 

“Greater Horseshoe Bat Hunting and Feeding” video   
“What’s That Noise?” worksheet 

 
Making a bat puppet (extension activity) 
For each bat: 
1 bat template (included in Supplemental Materials) 
1 home-made dark color cloth (as bat body) 

Option: use a brown sock or a brown paper bag 
1 felt material (as bat fur) 
2 skewers (for supporting the wings) 
1 rubber band (to tide the skewers) 
Coloring materials 
Scissor 
Glue, hot glue, and masking tape 
 

 
 
 
 

NATIVE ANIMALS 
IN AN AHUPUA’A 
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Making Connections 
Hawaiian hoary bats are mammals like us.  
Students may compare similarities and 
differences between the bats and us.  One 
example is the bone structure of the bat 
wing, which is formed like an elongated 
human hand (see figure on the right).   
 
Teacher Prep for Activity 
• Download video clips on the 

computers. 
• Print out worksheet for each station.  
(All materials can be found in 
“Supplemental Materials” section) 
Suggestion: use either books, DVDs, or 
the list of internet video links to explore 
and gather information on bats.  Then, choose the method that best fits your particular teaching 
situation.  Since there is a lot more information available on bats in general, you may choose 
whether to gather information on bats in general, or just focus on the Hawaiian hoary bats in 
particular.  Additionally, decide in advance what types of questions your students might be 
answering. 
 
For Extension activity (Hawaiian bat puppet): 
• Print out templates. Enlarge the size if needed (Supplemental Materials) 
• Make brown bags (or get old dark colored socks) for bodies of bats 
• Cut and tide the skewers with rubber bands (see step 3 and 4 in Extension Activity) 
• Cut strips of felt (see step 2) 
 
Background 
“In ancient times, Hawaiian thought the bat’s wing, its skin stretched over a frame of slender 
bones, looked like pe’a, the wind-filled sail of the great voyaging canoes.  The people watched 
bats swoop down and dart in the evening sky and named them ‘ōpe’ape’a, flying sails.”- Marion 
Coste, in the Hawaiian Bat: ‘Ōpe’ape’a. 
 Hawaiian bats measure about 5 inches long, with wings about 13 inches from tip to tip. 
They belong to the animal order Chiroptera, which means “hand-winged.”  On a bat wing, you 
can see the slender bones that resemble a human hand (four long fingers and a short stubby 
thumb).  These fingers are connected by a membrane to form a wing.  A bat uses her wings in a 
way similar to a human uses her hands. 
 Hawaiian hoary bats, like their kin throughout the world, are mammals.  They are 
vertebrates (animals with back bones), warm-blooded, have hair (not feathers), give birth to live 
babies (as oppose to eggs), and nurse their young. 
 Hawaiian hoary bats have the ability to navigate and locate their prey using echolocation.  
The concept of echolocation is similar to sonar; a bat sends out ultrasonic calls, and it detects its 
surroundings by the calls bounced back from nearby objects.  When a target is located, the bat 
starts to make faster calls as it closes in. 

Figure taken from 
http://lpmpjogja.diknas.go.id/kc/b/bat/bat.htm 
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 Scientists know little about Hawaiian hoary bats.  
It is difficult to study Hawaiian hoary bats since these 
bats are nocturnal and roost solitarily.  When Hawaiian 
bats roost during the day, they are well concealed in the 
trees, making it difficult to find them.  However, bat 
researchers came up with methods and technologies to 
detect the bats in the night using echolocation 
monitoring.  Researchers started to learn more about the 
natural history and behaviors of the Hawaiian hoary 
bats.  Still, most of the knowledge we know about the 
Hawaiian hoary bats came from the knowledge on their 
mainland relatives, North American hoary bats. 
 
Vocabulary Explained 
Mammals are warm-blooded vertebrate animals that 
have hairs on their skin and give birth to live babies. 
Warm-blooded animals maintain constant body 
temperature regardless of the environment. 
Nocturnal animals are active at night. 
Use echolocation, a bat gives out high-pitched sound and the echoes interpreted to find the 
direction and the distant of the object. 
Birds have feathers, one of the horny structures that form the covering of their bodies. 
 
Procedure 
1. Set up computer video stations before the lesson.  Be sure videos are downloaded and ready. 

Option: view the video as a class using projector and screen. 
2. Have the class sit down in an open area and introduce the vocabulary (15 minutes).  Discuss 

with the class the similarities (mammals and warm-blooded) and the differences (nocturnal 
and ability to conduct echolocation) between bats and human. 

3. Explain to the class that they will be going on a virtual exploration to learn about bats.  In 
Hawai’i, there is one native bat species called the Hawaiian hoary bat. 

4. Have the class discuss what they know about Hawaiian hoary bats (2 minutes). 
5. Ask them to discuss how bats hunt at night (remind them that it is difficult to see in the dark). 
6. Tell the class that since we cannot bring a real Hawaiian hoary bat into the classroom, we 

will learn about bats by watching a video clip.  Also note that there is very little information 
available on the Hawaiian hoary bats, but we can learn about them by studying their relatives 
(surrogate species). 
Note: the bat in the video clip for this lesson is the Greater horseshoe bat. 

7. Divide the class into groups of 2 or 3 students.  Tell the class that they will stay with their 
own groups for the rest of the lesson. 

8. Send groups to available viewing stations (the rest of the class can work on other activities 
such as making bat puppets).  There should be an adult or an older student at each station to 
guide the group and fill out the work sheets. 
Option: give each student a blank sheet of paper and ask them to draw what they observed in 
the video. 

Photo taken from 
http://www.honoluluzoo.org/images/b
at1.htm 
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9. After all groups have watched the video clip, gather the class again in the open area and 
discuss the following questions as individual groups: how does a bat find bugs in the dark? 

10. Remind the class that bat researchers still have so many things they want to learn about 
Hawaiian hoary bats.  Ask each group to discuss what more they want to learn about 
Hawaiian hoary bats. 

 
Assessments 
Worksheets completed 
Discussions on bats 
Making Hawaiian hoary bat puppets 
 
Resources 
Internet videos: 
ARKIVE: Images of Life on Earth (http://www.arkive.org) and National Geographic 

(http://kids.nationalgeographic.com/Videos/VideoGallery) have videos on various animals.  
The videos are easy to play and in decent quality.  Videos from National Geographic are 
narrated.  Tip:  Go straight to the video player, do a search for bats, and it will show you all 
the videos available for bats. 

NASA website has a nice little story about Echo the Bat that does a very good job of explaining 
bat life in general and echolocation in particular 
(http://science.hq.nasa.gov/kids/imagers/intro/story.html).  Viewers can order a copy of the 
book (http://corecatalog.nasa.gov/item.cfm?num=300.1-06p). 

This link to the Bat Conservation International’s web site goes directly to Kidz Cave, 
featuring a very good, very short musical video explaining echolocation, a bat quiz, and a bat 
mask craft activity (http://www.batcon.org/educatorsk/kidzcave.asp#). 

 
Internet text and/or text and picture sources to print out and use 
These links to two easy to understand articles from back issues of Bat Conservation 

International’s magazine have additional background information for teachers on the 
Hawaiian Hoary bat specifically. (http://www.batcon.org/batsmag/v7n3-4.html; 
http://www.batcon.org/batsmag/v7n3-5.html). 

A well written and interesting detailed description of the Hawaiian hoary bat for the teacher to 
wants to be an expert (http://fwie.fw.vt.edu/WWW/esis/lists/e051009.htm). 

Another well written description of hoary bats in general that also contains specific information 
about the Hawaiian form.  Very interesting—nice description of hoary bat mothering 
practices (http://www.batcon.org/batsmag/v13n4-1.html)! 

The National Wildlife Federation has a great Bat Guide with interesting general information 
and activities adaptable to children K-2.  This link will also allow you to link to two Ranger 
Rick articles that you can view online with full color pictures and good general information 
(http://www.nwf.org/batguide/). 

Hawaiian Hoary Bat Research Cooperative (http://www.dofaw.net/fbrp/projects.php?id=39) 
is a good place to start for searching information on the life history and conservation of 
Hawaiian hoary bats. 

 
Books and journals about bats in general and/or Hawaiian hoary bat in particular:   
The Hawaiian Bat: ‘Ōpe’ape’a by Marion Coste and illustrated by Pearl Maxner. 2005. 

University of Hawai’i press. Honolulu, HI. 
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Stellaluna—nice fiction story about a baby fruit bat who loses her mother.  Also contains 
additional non-fictional information.  By Jannell Cannon—a classic children’s story. 

Department of Land and Natural Resource. 2005. Hawaii’s Comprehensive Wildlife 
Conservation Strategy. Honolulu, HI. 

Yalden, D.W. and P.A. Morris. 1975. The Lives of Bats. Quadrangle/The New York Times 
Books Co. New York, NY. 

Allen, G.M. 1939. Bats. Dover Publications, Inc. New York, NY. 
 
Extension Activity 
Making a Hawaiian hoary bat puppet: 

1. Color, cut out, and assemble 
the templates for face and 
wings.  Connect both sides of 
the wings with masking tape 
(see picture on P. 1). 
 

 

2. Glue the fur collar and the 
face on with a hot glue gun 
(with the help of an adult). 
 

 

3. Line up the body with the 
wings as shown in the picture.  
Estimate where you need to cut 
holes for the skewers. 
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4. Tide the skewers with a 
rubber band before inserting 
them into the brown bag. 
 

 

5. Secure the skewers on the 
wings with some masking tapes 
 

 

6. Secure the body on the wing 
with a piece of tape or some hot 
glue. 

 

7. The finished product. 

 
 
8. Use “What are the differences” worksheet to compare bat wings and bird wings.  Some 
differences include: bird wings have feathers, bat wings have membranes, bones are showing in 
bat wings, and bones are the main support for bat wings. 
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Literature Connection 
The Hawaiian Bat: ‘Ōpe’ape’a by Marion Coste and illustrated by Pearl Maxner. 2005. 

University of Hawai’i press. Honolulu, HI. 
• This book gives a thorough background of Hawaiian hoary bat in a story form that is easy for 

younger students to understand. 
 
Supplemental Materials 
1) Link for the bat videos (also attached as a QuickTime Movie file) 
• Greater horseshoe bat hunting and feeding. http://www.arkive.org/greater-horseshoe 

bat/rhinolophus-ferrumequinum/video-08.html 
2) Calls of Hawaiian hoary bat (attached sound file) 
3) “What’s That Noise?” worksheet – next page. 
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• Watch the bat video. 
 

What was the bat doing? 

 

Why did the bat make that noise? 

 

 

Student’s name: 
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Bat face

EARS 

FACE 
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RIGHT WING 
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LEFT WING 
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Compare this picture to the bat puppet.  
Write down one difference that you find. 

 

 
Photo taken from http://www.customcreaturetaxidermy.com/junkyard/junkyard_8ff.html 
 

 
 
 
 

Student’s name: 
 


