Topic Area
Pre-assessment of knowledge and appreciation of bats

Introductory Statement

Students will demonstrate their understandings and in-
dicate their questions about bats through three pre-as-
sessment tools.

Math
Graphing

Science
Life science
bats

Math/Science Processes
Communicating
Comparing

Representing data

Materials

For the class:
sponge-like ball or other soft, indoor-type ball
class graph (see Management)
tape recorder and blank cassette

For each student:
light colored construction paper ( 9" x 12").
scissors
3" x 5" piece of white construction paper

Key Questions

1. What do you know about bats?

2. How do you feel about bats?

3. What do you want to know about bats?

Background Information

While these activities are assessments, they are also
. fun. Hopefully, they will provide the motivation for stu-

dents to want to learn more about bats.

Management
1. There are three activities included in this pre-
assessment:
a. A ball toss in which students are tape recorded
as they relate what they know about bats.
_b. Students draw pictures of bats and graph thern
according to whether or not they like bats.
<. Students make flap booklets in which they write
questions about bats and possible answers to
those questions.
. All three activities are to be revisited at the end of
the bat study to assess learning which has occurred.
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Bat Feelers

2. Prior to the activities, enlarge the How Do You
Feel About Bats? graph which will be used in
Pre-assessment Il

Pre-assessment I: Information Ball

1. Help students form a circle in an open-space area
of the classroom.

2. Place the tape recorder in the middle of the circle.

3. Explain to your students that the ball will be tossed

around the circle. (Some classes have difficulty con-
trolling the ball toss idea and passing the ball around
the circle may be more effective.) When students
catch the ball they should tell something they know
about bats. Students should have the right to say
“pass.” :

4. Turn the tape recorder on, indicate the date and year.
You may also wish to indicate that this is a pre-as--
sessment. Ask the first Key Question: What do you
know about a bats? Y

5. After students catch the ball, allow some time for
them to respond fo the Keg)\Question.

6. Atthis time, do not stop and clarify misconceptions.

7. When all students have had the opportunity to share,
stop the tape recorder. '

8. Save the tape for Bat Feelers Revisited (a post-as-
sessment) at the end of the study.

9. Explain that the students will be exploring concepts
about bats in the next few weeks and they will learn
more about bats and discover that some of their ideas
may be true and some may not be true.

Pre-assessment Il: How Do You Feel About Bats? (Graph)

1. Give each student a 8" x 5" piece of white construc-
tion paper. Ask each student to draw a picture of a
bat. When they have completed their pictures, allow
them to come up and place their bats on the graph
indicating how they feel about bats.

2. After placing all the bats on the graph ask students
to tell three things that are true about the graph.
(Example: More of us think we like bats than those
that do not. Lots of us don’t know how we feel about
kats.)

3. Ask students to observe the details in the pictures
that were drawn. Encourage them to notice the simi-
larities and differences in these illustrations.

4. Save the graph for use at the end of the study.

Pre-assessment lll: Asking a Good Question (Flap Booklets)

1. To make the flap booklet, have students fold a 9" x
12" piece of construction paper in half lengthwise.

2. Students should then fold this long, slender rectangle
in half and in half again.
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3. Open your paper to the original fold. Place this fold
line away from you and open flap. Cut along the
other three fold lines up to the original lengthwise
fold. You should end up with four flap doors. ' Blood

5. At this time, do not have the students write anything
on the lower interior part as this will be used as
post-assessment for the activities in the book.

4. Have student write a question about bats on the top 6. Have the students write their names on the back si
of each of the four flaps. When they have written of the booklets and collect them for later use.
their questions, have them open the flap and write
information they may know about the question on
the inside top of the flap.

Discussion .

1. How can we find answers to these questions?

2. Do you think we know very much about bats?

3. Has anyone seen a live bat? '

4. Why do you think it may be important to learn
about bats? " ;

i
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MEGACHIROPTERA

MICROCHIROPTERA

(Megabat)

(Microbat)

About 200 known species

About &00 known species

Live in tropical areas of Asia

42 epecies live in U.S. and

and Africa

Canada. All North American bats

are microbats.

l.arge in size with wing spans

Small in size..The, bumblebee

up To six feet

bat of Thailand ie\\.the smallest

known mammal.

Large eyes which see very well

Small 6y65, large ears, and odd-

looking noses.

Use echolocation to fly,

Do not -depend upon echolocation A

A
e s et L)

to communicate with other bats,

and to catch insects.

£

Eat mainly fruit

i 07 Feed mostly on insects.

-

/
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Preservation

Major causes of declining bat populations include:

* disturbing of bate during hibernation and the pup-rearing season

e destruction of natural habitats

¢ senseless killing of bats through “bat shoots”

¢ hunting of bats for food in some countries

* poisohing by pest control companies

* encroachment upon their territories by human expansion

To effectively preserve bats, it is necessary to change the public's image of

the bat, to better educate ourselves about bat populations, and to illustrate

the vital role bats play in natural habitats.

e

/
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. Have students choose jobs.

. Without closing their eyes, let students practice catch-
ing the marbles by snatching them with their thumbs
and fingers.

. After the practice period, instruct students who are
the “bats” to first put on their bat ears. You may want
to help them decide which hand to use for catching
the marble. They probably will have greater dexter-
ity using their dominant hand.

. Instruct the “rmovers” to gently tip the box lid allow-
ing the marble to roll. After the “bat” catches the
marble, rotate jobs until all studenis have had an
opportunity to catch the marble.

. After the discussion, ask students to write on the front
of their bat ears (lines are provided) how if felt to
catch the marble using only their sense of hearing.

Discussion

1. Was it as easy for you to catch the marble with
your eyes closed as when you could see it? Explain.
2. Did anyone develop a strategy to help you find
the marble while you had your eyes closed? What
was the strategy?

4.
5.

. What do yo;.i know about the physical character-

istics of bats that use echolocation? [they have
large earsj

How do the large ears help them locate their food?
Explain in your own words how bats use echolocation.

Extensions

1.
2.

3.

Use hard round candy instead of marbles and the
“bats” can eat their food.

Cover ears, close eyes, and let students attempt
to catch the marble.

Research and draw ear and head shapes of bats
that use echolocation as the means of catching
their prey.

Major Conceptual Components

Bats live in diverse habitats where their unique struc-
tures allow them to meet their basic needs.

Bats have unique structures which allow them to meet
their basic needs.

Bats have unusual faci‘al characteristics such as
nose leaves, enormous’ears, and intricate faces
which allow them to find and eat their food.
Some bats use sound to help them communicate and
navigate.

© 1993 AIMS Education Foundation
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DBack of bat ear
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Topic Area
Caves

> Introductory Statement

" Students will create caves to better understand the
. structure of caves and their role as one type of bat
environment.

Math
. Measuring
Estimating
: . Problem solving

Science
Earth science
cave siructures

[ Math/Science Processes
: Observing
- Comparing and contrasting

Key Question
What are caves like?

Materials
For each group of ten:
shredded newspaper
1 quart liquid starch
8 cups flour
2 quarts water
10 small strawberry baskets
10 squares of lightweight cardboard, 10" X 10"
stapler
1 5-galion bucket
Optional: black and/or brown tempera paint and ten
paint brushes

Background Information

Many bats dwell in caves. Cave can be ideal envi-
ronments for bats because they provide food sources
for many bats, the necessary conditions for a stable
temperature, protection from harsh weather conditions
and enemies, and rough surfaces on which bats can
Iroost. Some caves or cave areas are used for nurseries
where up to 5000 baby bats can occupy an area of one
square yard on the cave’s ceiling. For bats in cold envi-
ronments that do not migrate during the winter, caves
provide a place for hibernation that is neither too hot
nor too cold where they can hang for three or four
months living off their stored fat.

Management

1 Collect and display pictures and resource books
about different caves.

2. This activity is written for groups of ten students.

BATS INCREDIBLEI

95

Classy Caves

3. 20-30 minutes are required for cave construction.
More time may be required if you have the students
make various other aspects of terrain.

4 Prior to doing the activity, make a mixture of one
quart liquid fabric starch with eight cups of flour.
Add water until the mixture is the consistency of
pancake batter.

Procedure

1. Give each student one strawberry basket and 1 piece
of cardboard.

2. Place the basket on its side in the center of the card-
board square. Staple the basket to the cardboard.

-

| S —

/

3. Have the students dip separate pieces of newspaper
in the flour, water, and starch mixture, scraping off
any excess. ‘

4. Direct the students to place the dipped newspaper
piece over and around the basket (inside and out-
side) to create a cave. Have the students leave the

5. Set caves aside to dry for approximately three days.
6. After drying, caves rmay be painted with tempera
paints. Students may create interior and exterior
variations for the caves. Cave
setiings rnay also be designed
to fit on the cardboard or
on top of the cave.
Some ideas include
using river rocks,

—
-
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Topic Area
Logic and problem solving

Introductory Statement
Students will use word clues about bats to solve logic
problems.

Math

Using legical reasoning
Sequencing

Using problem solving

Science
Life science

Math/Science Processes
- Comparing

Organizing

Applying
Communicating

Materials
Sentence strips with clues (see Management)

Key Question
" How can you use word clues to sclve a problemn about bats?

Background Information

These logic activities provide opportunities for young
students to use logic and reasoning skills to solve prob-
lems using manipulatives. Logic is useful outside the
areas of math and science and is a key to problem-
solving skills. Students use logical thinking to draw con-
clusions based upon given information. Thinking in se-
quences is another element of logic and an important
reading comprehension skill. At a more advanced stage,
students learn to make a chain of logical arguments to
reach valid conclusions.

Because logic has a unique language, students need
to know how to use it. For example, look at the word
onty in the following. “Only large bats eat fruit.” Only
puts strict limitations on the implications of the state-
ment. From those limitations many things can be de-
termined. it means that small bats do not eat fruit. There
is also the suggestion that large bats may eat things
other than fruit. Another tact is to know that small bats
must eat; if they don't eat fruit, they must eat some-
thing else. Other words that are used as clues to help
solve the puzzles are: and, not, or, with, can, and cannot.

Management

1. Prior knowledge of microbats and megabats is nec-
essary for solving these logic problems. It may be
necessary to review their respective eating habits.
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Logic and Language
Bat Haunts, Let’s Eat!, Four In A Row, and Bats In Order

2. Before beginning these activities, write the clues on
senience strips.

3. Remind students to read all the clues in each logic
puzzle.

4. The teacher may wish to use students to act as mod-
els and recreate the problem. Students can wear la-
bels, and as logic clues are read, the class can ex-
plain the moves the students should make.

5. Each student may process the problem differently;
therefore, the path to the answer may be different
for each student. For example, students who are
more intuitive may solve problems without the use
of manipulatives, while others will need to process
the problems with more verbalization and use of
manipulatives.

6. Adults or cross-age tutors may read the clues to stu-
dents who may have difficulty reading or use sen-
tence strips to read with the entire class during the
activity. \\

Procedure

1. Students should cut out markers for Bat Haunts and
Let's Eat! The logic problem Four In A Row requires
students to color each bat a different color: black,
brown, gray, orange and then cut out.

2. Read the clues from the sentence strips.

3. Have students proceed through the problem and
draw their conclusions.

4. Re-read the clues to verify the correct solution for
each problem. ~

5. Have student record and discuss their conclusions.

Discussion

1. What clue helped you to solve the puzzle?

2. How did it help you?

3. Was there any unnecessary information?

4. Which words helped you solve the problem?

5. What does a sentence with the word not in the clue
tell us?

6. Try making your own clues to a bat logic problem.

Extensions
Students can write or tell stories about a bat on an
adventure finding food.

Curriculum Correlations

Computers and Technology:

1. Patterns by MECC

2. Gertrude’s Secrets by The Learning Company
3. Uertrude’s Puzzlers by The Learning Company

© 1993 AIMS Education Foundation
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Four In A Row

Color each bat a different color: one black, one brown, one orange, and one
gray. Cut them out and arrange them in the proper order.

Four bate flew into a cave to rest after a night of hunting. They flew up to
the celling of the cave and landed in a row. Read the clues to see in
what order the bats were resting.
1. The black bat was not first.
i |2. The brown bat was between the black and orange bats.
- 2. The gray bat was next to the black bat.
4, The gray bat was last.

Bats in Order
| |set #1:
Use the clues to find which bat ate first.
E 1. Three bats want to eat in the evening,
B 12 The flying fox ate last.
b |3. The microbat ate after the nectar-eating bat.

b |oct #2:
Use the clues to find when the bats arrived.
I 1. One night three bats flew looking for food: the microbat, the fruit-eat-
ing bat, and the nectar-eating bat.
. |2. The fruit-eating bat arrived last.
5. The microbat was not first.

Set #3: |

Use the clues to find which bat woke up last.

1. Early in the evening, three bats were awakening for their nightly hunt.

2. The medium-sized bat woke up earlier than the emallest bat, but later
than the largest bat.

ATS INCREDIBLE! 29 © 1993 AIMS Education Foundation
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ne fruit-eating bat lives
ne insect-eating bat lives
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ne nectar-eating bat lives
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Save the Bats

: Topic Area
" Bat conservation

" Introductory Statement
Students will play a game to learn why bats are
necessary in nature.

Math
Counting
Measuring
time
“Grouping

Science
Environmental science

Math/Science Processes
Observing

Comparing

Recording and representing data
Communicating

Materials
For each “bat” child:
lunch bag or other small container

‘For the class:
150 unifix cubes of 4 different colors (600 total)
4 containers to store the cubes
4 pieces of chart paper
stopwaich
whistle

Key Questions
1. Why are bats important in nature?
2. What would happen to the insect population if all or
most bats were destroyed?

Background Information

Bats make up a quarter of the world’s population of
mnammals. Most of those are insect-eating bats. With-
out bats, insect pests multiply. A liitle brown bat can
catch up to six hundred mosquitoes in one hour. Bats
are the only major predator of nocturnal flying insects.
Besides mosquitoes, bats also eat other crop-damaging
insects such as beetles, moths, grasshoppers, and ka-
tydids. Without insect-eating bats, farmers would have
to use more chemicals to save their crops from the dam-
ages caused by insects. An increase in the use of chemi-
cals can create environmental problems for us.

Our world would be very different if we lost the fruit-
eating bats {megabats}. Many plants would disappear
without them. They help spread seeds and pollinate the
plants they visit. According to Merlin Tuttle in the book
Batman, there are more than three hundred plant spe-
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cies in the Old World tropics alone that rely on the polli-
nating and seed dispersal services of bats. Without fruit-
eating bats, there would be no wild peaches, dates, ba-
nanas, carob, mangoes, figs, avocados, balsa wood,
cashews, cloves, or kapok, which is used in making
bandages and life preservers. Bats are often referred to
as a “keystone species” because so many other species
of life would be threatened without them.

Bats are useful in other ways, too. Bat droppings,
called guano, make an excellent fertilizer used by farm-
ers and gardeners. Scientists study the bacteria found
in the guano as they may have potential in helping to
clean lakes and streams that are polluted by industrial
wastes. The guano also serves as nutrients for other crea-
tures living in the cave.

By studying bats, scientists have found ways to help
blind people be more mobile. There is the medical hope
that by studying vampire bats a blood-thinner may be
discovered that will helppeople who have heart attacks
and strokes. |

Despite all the good things bats do, they are being
killed every day because 6f misconceptions that they
are a threat to health or crops that are valued as food. It
has been proven that bats are neither a health hazard
nor are they a major cause of crop damage. It is impor-
tant for all of us to realize that even unusual looking
animals can be invaluable in nature.

Management

1. Separate the 600 unifix cubes into 4 color groups
of 150 each. (You may want to use more or less
cubes depending on the size of your class.) Store
the sets of 150 cubes in separate containers la-
beled: First Hunt, Second Hunt, Third Hunt, and
Fourth Hunt. .

2. It is more effective to explain the procedure to the
whole class before going outdoors.

3. The Background Information covers both insect-
eating bats and fruit-eating bats, but this activity
only focuses on the dangers to insect-eating bats.

4. Label the four pieces of chart paper with: First Hunt,
Second Hunt, Third Hunt, and Fourth Hunt. Each
piece of chart paper should be divided into three
columns. :

Procedure ‘

1. Select three students to be “hunters”. Their job will
be to tag the bats, thereby eliminating them from
further gathering in that round. The rest of the chil-
dren will be “bats.” .

2. Give all the “bats” paper bags. These represent
the bats’ stormachs where the insects (cubes) will
be placed.

3. Take the class outside to a basketball court or com-
parably sized area.

© 1993 AIMS Education Foundation
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Curriculum Integration 2. Families can repeat the procedure of the game by

1. Research as a class where in your community bats using beans or pasta for the cubes and the kitchen
live now or have lived in the past. table for the playing area. Encourage families to
2. Read from the bottom line of page 28 through page create a graph to represent their experiences.

30 of Batman by Lawrence Pringle.
Major Conceptual Components

Home Links * Bats live in diverse habitats where their unique
1. Students should be encouraged to take their graphs structures allow them to meet their basic needs.
home and explain to their families the importance * Bats are vital to some ecosystems.
of bats in the world. * Bats are the major predator of night-flying insects.

¢ Many plants depend on bats to carry pollen and
disperse seeds.
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4. The teacher will provide practice in the use of a Venn
diagram by leading them to properly record the
attributes in Set A, Set B, or the Intersection of Sets
A and B.

A = Characteristics unique to bats in Set A

B = Characteristics unique to bats in Set B
Intersection of A and B = characteristics common
to Sets Aand B

‘5. Form small groups and repeat procedures, using the
remaining pictures of bats in flight. Each group will
discuss and then record their observations on their
own Venn diagrams.

6. Students should write the name(s) of the bat(s) inthe
appropriate areas of the Venn diagrams.

. Discussion
1. What characteristics do most bats have in common?
. 2. Which characteristics are unique to only certain bats?
3. Some people fear bats. What characteristics do
you think make them seem scary and why?
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4. How are bats similar to other animals? . . .different?
5. Describe why a bat would or would not make a
good pet.

Extensions

1. Use the smaller bat pictures and record observations
on a new Venn diagram.

2. Students may use pictures cut out of magazines
and repeat the Venn procedure.

Curriculum Correlations

1. Students could write about their observations of bats.

2. Write a story or draw a picture that shows how a bat
might or might not be a good pet.

Home Link

Photocopy pictures of different species of bats. Allow
each child to have two pictures and a blank Venn
diagram to complete at home for homework.

Major Conceptual Components

* Batslive in diverse habitats where their unique struc-
tures allow them to meet their basic needs.

* Bats have unique structures which allow them to
meet their basic needs.

* Bats have unusual facial characteristics such as nose
leaves, enormous ears, and intricate faces which
allow them to find and eat their food.

© 1993 AIMS Education Foundaticn
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