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63 Hairy Math

' In this activity

Students measure and compare hair lengths from different parts of the head.

Objectives  To observe a range of individual differences among people.
- - To apply math concepts to the gathering and analysis of data.
| Materials  For each student: For each team of two: For the class:
: 1 Activity Page *1 calculator (optional) magnifiers
1 Data Sheet 1 measuring tape or *ruler paper, construction, black
* paper, plain white, scrap
*teacher supplied tape, clear

Advance Preparation
Review or introduce the concepts of average and
range with your class.

Background Information

For most people, and for all children, the greatest
concentration of hair is on top of the head. Human
hair serves both to protect the brain from the excessive
heat of the sun and to prevent the escape of heat from
the body. Eighty per cent of all human body heat
escapes through the head, even with hair. Hair also
serves as a sensor. Every hair is connected to a nerve,
thus extending, to some extent, the sense of touch.

Hair is made of a tissue called 4eratin, which is
similar to the dry skin cells that flake off the body.
Hair itself is dead, but it originates from living cells.
Hairs grow in clusters on the head. Growth occurs at
the base of the hair and pushes the hair upward. The
average head has about 100,000 hairs, although this
count varies a good deal. Each hair lasts from two to
four years. It is normal to lose up to 60 hairs a day.

Each hair root is enclosed in a bulb-shaped follicle. It
has its own blood supply, a tiny erector muscle, and a
gland that produces oil. The shape of the follicle
determines the shape of the hair, which in turn deter-
mines whether a hair is wavy, straight, or curly.

Healthy human hair will stretch about 25 per cent of its
length. Hair is very strong. A rope made of 1000 hairs
would hold an average adult. Human hair is difficult to
destroy, except by fire. It decays at an incredibly slow
rate and is even resistant to many acids and corrosives.

Teaching Suggestions

1. Give each team of students materials for Try This:
1 ruler or measuring tape, 1 calculator (optional).
Make additional materials available for students to
use for Explore!

2. Demonstrate how to use the ruler or measuring
tape to measure a student’s hair at the crown of
the head. Remind students to round the answer to
the nearest centimeter.
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Instruct students to have one partner measure the
other’s hair and record this measurement in a
column headed with the partner’s name.

Have students measure and record the length of
that partner’s hair in nine other places on the head.

. Ask partners to reverse roles and let the second

partner measure the hair on the same ten places
on the head, recording the measurements in a
scparate column on the Data Sheet.

Help students as needed in finding the range and
average of hair lengths on each partner’s head.

. Remind each student to record on a class chart his

or her average hair length and longest hair length.
You will want to have a boys’ chart and a girls’
chart, to make the data more accessible for compar-
ison and for use in some of the Explore! activities.

. Encourage students to do the Explore! activities,

which extend the concepts in math.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1.

2.

Whose hair is longer than you expected? Why do
you think it is so much longer than it looks?
Who has the greatest range of hair length on his
or her head? Does this person have regular hair-
cuts, or is the hair allowed to grow without a cut?
How might hairstyle affect the range of hair
lengths on a head?

. Why is it important to measure hair from all over

your head to get an average? Hint: What would
happen to your results if you took 10 measurements
from just the top of your head?

Results Try This: Hair styles will determine the length of
hair at different parts of the scalp. Curly or fuzzy hair will be
longer than it appears to be on the head. Explore!: Usually, a
group of girls will have both a greater average length and a
greater range in length. Generally, straight hair is shaped like
a piece of spaghetti, while curly hair is flat like a ribbon.
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F

ocus Question RSty long is your hair?

(CCANEWE You 1ced 1 ruler or measuring tape and 1 calculator (optional).

)

Record the Focus Question at the top of your Journal Page.

m. Take hold of a clump of your partner’s hair at the top of his or her

head. Gently stretch it out as far as it will go.

2. Measure your partner’s hair from the scalp to the end.
Round off the measurement to the nearest centimeter.
On your Data Sheet, record the place on the head and
the length of the hair.

3. Measure and record the length of your partner’s hair in
nine other places. Make sure the nine places are spread
out over your partner’s head.

4. Switch places. Let your partner measure and record the
length of the hair at the top of your head. Help your
partner choose nine other places to measure your hair.
Record these measurements in a second list.

ed to purchaser to photocopy for classroom usc.

5. Subtract the shortest hair length from the longest. This
gives you the range of hair lengths on your head.

6. Now find the range of hair lengths on your partner’s head.

7.Add all 10 lengths together. Divide the total by 10. This gives the
average hair length on your head. Find the average length for your
partner as well.

8.0n a class chart, list your average hair length and your longest hair
length.

DI Investigate one or more of these activities, using the materials.

a. Predict whether the boys or the girls, as a group, have a greater average
hair length. Then find the answer, using data for the whole class.

oot
=
)
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I
©

b. Predict which group has a greater range of hair lengths: boys or girls.
Then work with the class data to find the answer.

c. Observe one of your hairs with the magnifier. Tape the hair to light
or dark paper to see it better. Does a hair look flat like a ribbon or
round like spaghetti?

d. Form a team of people with different kinds of hair (straight, curly,
wavy). Can you find any pattern when you compare the shape of a hair
and the hair as a whole? Record what you do and what you find out.
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64 Basic Bones

In this activity

Students locate and identify some of the major bones of the human body.

Objectives

To locate major bones in the human body.
To compare the lengths of the long bones in the student’s body.

‘ ’ Materials  For cach student:
- 1 Activity Page
1 Journal Page

“teacher supplied

For each team of two:
*1 marker or dark crayon
1 measuring tape
*tape, masking
*1 pair scissors
*2 pe tag board, 9 X 12 in., or manila folder

For the class:
* construction paper,
black
* glue, white
* paint, poster, white
*tag board, extra

Background Information

Bones provide the internal scaffolding upon which
the human body is constructed. A baby is born with
about 300 bones. Many of these fuse together as the
child matures, and the typical adult has 206 bones,
half of which are in the hands and feet.

Bones are made from a tough material called co//agen
and from mineral deposits, primarily calcium phos-
phate. About 25 percent of a bone by weight is water,
45 percent is mineral deposits, and the remaining 30
percent is living tissue, including collagen, marrow,
blood, and blood vessels. A young child’s bones are
soft and are composed mainly of collagen. The body
deposits a layer of calcium phosphate on the bones.
This calcium layer gradually seals, preventing any
further growth of the bone. The last bone to seal is
the clavicle at about the age of 18.

The human bone can withstand stresses as great as
24,000 pounds per square inch. It is four times stronger
for its weight than steel or reinforced concrete.

The longest bone in the body is the thigh bone or
femur, which in adults averages about 45 centimeters.
The shortest bone is the stirrup in the middle ear.
The hyoid bone in the larynx (voice box) anchors the
tongue. It is the only bone in the body that is not
connected to another bone in some way.

Teaching Suggestions

1. Give each team of students materials for Try This:
2 pieces of tag board or manila folder, masking
tape, 1 measuring tape, scissors, and 1 marker or
crayon. Make additional materials available for the
class to share and for students to use for the
Explore! activities.

2. Direct your students to carefully study the
skeleton illustration. Have them locate and name
as many of their own bones as they can.

3. Ask students to cut the tag board into 21 pieces
for use as name tags for their bones.
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9.

Have the groups place one or more loops of tape
on the back of each tag so it sticks to clothing.

. Tell students to place each bone name on their

partners in the proper location. Students may wish
to compare placements with another team before
switching places and labeling the second partner.

. Encourage students to use the measuring tape to

find the length of one femur and one tibia. Tell
students they will have to estimate where each
bone begins and ends, as the ends of these bones
are covered with tissues.

. Explain to students how to subtract the length of

the tibia from the length of the femur to find how
much longer the femur is.

. Ask students to compare the length of the fermur

and the humerus and the length of the tibia and
humerus. Depending on their skill level, you

might suggest they use percentages, ratios, frac-
tions, or just simple subtraction for comparison.
Encourage students to try the Explore! activities.

Think It Over
After students have tried the Explore! activities,
challenge them with these discussion questions.

1-

2
3

Have you ever seen the inside of a bone at dinner?
‘What does it look like?

How many bones can you feel clearly in your body?
Why do you think the hands and feet need so
many bones? What would be different if your
hands had fewer bones?

Which bones seem most at risk for breaking?
Why are these bones more at risk than others?

Results 7ry This: Bone measurements will vary, depending
on the size and age of the students. Explore! Some children
will feel only 10 to 17 bones in a hand or foot. Several will
count as many as 22 to 25 bones in a foot or hand, including
the ankle or wrist. The mixture of glue and poster paint
creates a raised outline of the bones when dry.
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Activity 64 LEGTE:INES Team Partners
Where are your bones in your body?

Get Ready R M) pieces of tag board, masking tape, 1 measuring tape, scissors, and

1 dark marker or crayon.

Record the Focus Question at the top of your Journal Page.

LIS 1. Read the names of the bones labeled on the skeleton.

cranium 2. Find each of your own bones.

3. Cut your tag board into 21 pieces. Use

clavicle mandible o marker or crayon to write the name
of each bone or group of bones on a
scapula piece of tag board.
" humerus
seernum 4. Place a loop of tape on the back of
ribs each bone’s name tag.
. 5. Decide which partner will be labeled.
; Place each bone name on your partner
pelvis ulna . s
radius 10 the proper location.
/) .
i etaZZZzllj 6. SWItCl:l places and let your partner label
phalanges  you with the bone names.
7. Use a measuring tape to measure the
Semur length of your femur. Then measure
patella your tibia. You will have to estimate

where each bone begins and ends.

8. Find out how much longer your femur

e is than your tibia.

tibia

tarsals 9 Now compare the length of your femur
metatarsals — 5p( your humerus. Compare the

Phalanges lengths of your tibia and your humerus.

Wmvcstigate one or more of these activities, using the materials.

a. Count how many bones you can feel in one hand and wrist. Then
count how many you can feel in one foot and ankle.

b. Join with another team. Have a race to see which team can correctly
place the most bone names without looking at the picture.

c. There are about 206 bones in an adult human body. Count and record as
many bones as you can feel in your body. (Some bones cannot be felt.)

d. Mix equal parts of white poster paint and white glue. Use it to paint a
skeleton on black construction paper. Label your skeleton.
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65 sensational Senses

In this activity Students experience the use of their other senses when they are deprived of sight.

Objectives To recognize how some senses can compensate for others.
: To understand how dependent humans are upon the sense of sight.

Materials  For each student:

- 1 Activity Page

- ‘ 1 Journal Page
*teacher supplied

For each team of two:
*1 blindfold™
*1 box, small (shoebox)
* objects, common

For the class:
*cotton balls
*gloves, cotton or latex
*nylon stockings

Advance Preparation™*

Put away any valuable or breakable items that are
within reach of students. Obtain suitably-sized cloths
for blindfolds.

Background Information

The five senses that humans possess are remarkable
for the amount of information they provide. Four of
these senses rely on organs in the head. The nerves in
the nose give the sense of smell and taste buds on the
tongue provide the sense of taste. Vision accounts for
90 percent of all human sensory perceptions. Human
eyes can discriminate among nearly 8 million color
variations (unless color blind) and can perceive more
than 1 million impressions at the same time. Eye
muscles move 100,000 times in a day.

Humans can hear sounds with frequencies as high as
20,000 vibrations per second (higher than a piccolo)
and as low as 20 vibrations per second (lower than a
bass fiddle.) Depending on the direction and source
of a sound, one ear may hear a sound a fraction ofa
second sooner than the other. The brain calculates the
difference in these times, allowing the hearer to
detect the source of the sound.

Receptors in the skin provide the sense of touch.
The skin has different receptors for heat, cold, pain,
and pressure. Human fingertips are so sensitive that
they can feel an object move even if it stirs only one-
thousandth of a millimeter.

The senses often function best in combination. The
sense of smell enhances the sense of taste. The coor-
dination of sight and hearing allows us to function
effectively in many different environments. If one
sense is lost, the remaining senses often become
heightened to make up for the loss.

Teaching Suggestions

1. Give each team of students materials for Try This:
1 blindfold, 1 box. Make additional materials
available for the class to share and for students to
use for Explore!
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2. Have one partner in each team tie the blindfold
securely around the other partner’s head.

3. Demonstrate how to guide a blindfolded partner
by the hand and elbow. Teams should walk slowly
out of the room and down the hallway.

4. When teams return to the classroom, have them
return to the guide’s desk. Ask the guides to
remove four or five small, safe objects from their
desks and put them in the boxes. The objects
should be common items, not prized possessions!

5. Ask the blindfolded partner to take objects out of
the box and try to identify what they are by how
they feel, smell, and sound.

6. Instruct the sighted partners to hand a pencil and
a piece of paper to the blindfolded students, who
will write a list of the objects they felt.

7. Other parts of the classroom for blindfolded
students to visit may include an open window, an
aquarium, bulletin board, coat rack, or sink.

8. Direct students to switch roles. Remind students
to describe their experiences on their Journal

Pages.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Did you hold your head or body in a different way
while you were blindfolded? How does a different
position help you sense things around you?

2. What was different about how you used your
other senses while blindfolded?

3. Which sense helped you more while blindfolded:
hearing or touch? Explain your choice.

4. What was difficult about being the guide?

5. Tmagine a busy city sidewalk and a green park. If
you could not see, what senses would help tell you
which place you were?

Results Try This: Students will remember this experience
for a long time and often refer to it.

Explorations in Life Science
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A%a\713TA Y Sensational Senses Team Partners

F

ocus Question PSR SIRE T you recognize things without your eyes?
(S WNCETWA Vou need 1 blindfold, 1 shoebox, and objects from your desk.

)

Record the Focus Question at the top of your Journal Page.

USRS Read all instructions carcfully before starting the activity.

1. Tie the blindfold around your partner’s head. Cover the eyes completely.

2. Guide your partner by the hand and elbow. Walk your
partner out of the room and down the hallway. Move
slowly. Tell your partner when he or she needs to move
around or over an object.

3. Go back to the classroom. Lead your partner to your
desk. Put some things from your desk into the box.
Hﬂnd the bOX to your partncr. A.Sk your partner to
figure out what the things are.

4. Hand your partner a pencil and a piece of paper. Leave
the blindfold on. Ask your partner to write a list of the
objects.

5. Put the objects back in your desk. Take your partner to
other places in the room. Hand your partner some
objects to identify by touch or sound.

6. Take your partner back to his or her own desk. Switch
roles and let your partner guide you through the same
activities.

7.0n your Journal Page, describe how you felt when you could not see.
Tell which senses you used to find your way around.
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8. Describe how it felt to be the guide. List some things you had to tell
your partner that you would not usually think to say.

DO Tnvestigate one or more of these activities, using the materials.

a.'Try recognizing objects wearing a blindfold and gloves.

b. Stuff your ears with cotton to block sound. Describe how your other
senses change when your hearing is poor.

c. Use a nylon stocking as a blindfold. You will be able to see, but not
—~ clearly. Describe what you can do and what mistakes you make.
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66 Foot Mapping

In this activity Students measure and compare the area of their feet.

Objectlves To apply the concept of area in measuring a part of the body.
: To observe and describe a range of variation in a population.

MateﬁalS For each student:
- 1 Activity Page
1 Graph Sheet

“teacher supplied 1 Journal Page

For the class:

Graph Sheets, extra
*2 sht paper, plain white, 11 X 17 in.
*rulers

Background Information

Human feet provide the support needed for walking
upright. Twenty-six bones in each ankle and foot
work together in an arrangement that promotes flexi-
bility, speed, and balance. More than 100 ligaments
and 35 muscles are attached to each foot. Generally,
the greater the area of the feet, the more weight they
can support comfortably. A bone at the back of the
foot extends the heel, providing additional support.
The big toe helps achieve balance by further
spreading the weight over a wider area.

The foot’s area, however, is not the only source of
support. The sole of the human foot has an arch, a
shape that provides more strength and support than a
flat, level foot ever could. A person on two feet is
standing on four points: the two balls of the feet and
the two heels. Weight is transmitted through the arch
to the heel and ball of the foot. The constant shifting
of weight from foot to foot while walking provides an
elastic shock absorber that keeps jolts out of the spine
and other parts of the upper body. The heel, pad, and

arch also function as shock absorbers.

The area of the foot, like other body measurements,
varies from one individual to another. The method for
measuring foot area used in this activity provides
fairly accurate measurement. Usually, a person’s two
feet are slightly different sizes.

Teachmg Suggestions
. Give each student materials for 77y This: 1 Graph
Sheet. Make additional materials available for the
class to share and for use in Explore!

2. Instruct students to take off the right shoe and
place the foot in the center of the Graph Sheet.

3. Demonstrate how to hold a pencil straight up and
down while tracing the outline of the foot onto
the Graph Sheet. (Students tend to turn the pencil
in or out. Holding the pencil straight up and
down reduces error.) Students may find it casier to
have a classmate help trace the foot.

4. Advise students to darken the outline so that they
can easily see it.
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5. Demonstrate how to number all of the squares
that are totally within the outline, and every other
square that is partly within the outline.
Numbering squares, rather than simply counting,
helps students keep track of their count.

6. Explain to students that cach square on the Graph
Sheet equals one square centimeter, so the area of
the right foot in square centimeters equals the
total number of squares.

7. Provide the two 11 x 17 inch sheets of paper for
students to make class charts, one for girls and one
for boys. Encourage students to record the areas of
their right feet on the appropriate class chart.

8. When all areas have been recorded, have students
study the data on the class charts. Let them record
the data requested on the Activity Page.

9. Show students how to compute the average foot

arca of all the girls and all the boys.
Think It Over

After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What could you do to get a more precise measure-
ment of the area of your feet?

2. Is there is much difference in the area of the girls’
feet and the boys’ feet? Do you think this might
change as you grow? Explain your answer.

3. What did you find about length and area? Do the
people with the longest feet also have the feet with
the greatest area?

4. Do most people in the class have one foot larger
in area than the other? Does it make a difference
if the person is right- or left-handed? How could
you find out?

Results 7ry This: Student feet generally measure between
90-150 square centimeters for each foot, with 120-130
being most common. Student age and size affect results.

Explorations in Life Science
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LU LTI Foot Mapping Individual

How much area does your foot cover?
\SaWCEIND You need 1 Graph Sheet and 1 calculator (optional).

Record the Focus Question at the top of your Journal Page.

WRLIN 1. Take off your right shoe. Put your foot in the center of the Graph Sheet.

2. Hold a pencil straight up and
down next to your foot. Trace the
outline of your foot onto the
Graph Sheet. Darken the outline

$0 it is easy to see.

3. Number all of the squares that
are totally within the outline.

4. Some squares are only partly in
the outline. Number every other
one of these partly-in squares.

5.The area of the sole of your right
foot in square centimeters is the
total number of squares that you
counted.

6. Record the area of your right foot
on a class chart.

7.When everyone is finished, study the class chart. Record the area of
your own right foot, the area of the smallest right foot in the class,
and the area of the largest right foot in the class.

8.Compute the average area of all the girls’ right feet. Do this by adding
the areas and dividing by the number of girls.
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9. Compute the average foot area of the boys in the same way.

mlnvestigate one or more of these activities, using the materials.

a. Does your left foot have the same area as your right foot? If not,
which foot is larger? Write your prediction. Then test your prediction
by measuring the area of your left foot.

b. Compare the areas of the left and right feet of classmates. How many
people have the same area for both feet? How many do not?

c. Do longer feet always have more area than shorter feet? Are the areas of
longer and shorter feet ever the same? Write a plan to investigate these
questions. Then conduct your investigation and write your results.
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67 Measuring Up

lnjfhis activity Students measure and compare physical features.

Objectives  To observe a range in the size of some human features.
| To measure features and compare their lengths to those of other features.

~ Materials  For each student: For each team of two: For the class:
- 1 Activity Page *1 calculator (optional) *rulers
1 Data Sheet 1 measuring tape *1 pair scissors

*teacher supplied 1 Journal Page

string, 90-cm pieces™

Advance Preparation
Cut 15 pieces of cotton string, each about 90
centimeters long.

Background Information

The physical features of students vary enormously
due to gender, body type, genetic make-up, nutri-
tional intake, exercise, and the onset of growth spurts.
The measurements listed in Results represent broad
ranges for third through fifth grade students. In every
class, there will be some individual measurements
that fall above and below the ranges listed in Resu/s.

Be sensitive to the fact that some students may be
tempted to tease others about the size of their noses,
ears, arms, or other features. This is particularly true
as students approach their preadolescent growth
spurt, when they may be feeling awkward about their
own bodies. Depending on your class, you may wish
to say something ahead of time to ward off teasing,
keep an ear open and speak to individuals as appro-
priate, or not be concerned, if it is unlikely to occur.

Teaching Suggestions

1. Give each team of students materials for Try This:
1 measuring tape, 1 calculator (optional). Make
additional materials available for the class to share
and to use for the Explore! activities. Some
students may find it easicr to use a string and
ruler, rather than a measuring tape, to make
measurements.

2. Demonstrate how to use the measuring tape to
measure the length of a student’s nose in centime-
ters. Start at the bridge of the nose, between the
eyes, and measure to the tip, as shown on the
Activity Page.

3. Instruct partners to measure the length of each
other’s noses and record the lengths on their Data
Sheets.

4. Tnvite students to take turns measuring the length
of each of the features listed on the Activity Page.
Remind students to record all measurements on
their Data Sheets.
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5. Have students measure the distance around the
wrist, then use the same technique to measure the
distance around the forehead.

6. Demonstrate how to measure the height of the
head. Make sure that the tape is held straight, as if
it were a ruler. Following the shape of the head
gives too great a value for this measurement.

7. Review or demonstrate to your students how to
calculate percentage, if you plan to have them try
Explore! activities b or c.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Which measurements surprised you the most?

2. Are there any features on your face that are about
the same size as each other? Are the same features
about the same size on all of your classmates?

3. Do you think that an adult’s facial features are about
the same size as each other? If not, how do you
think they are different? How could you find out?

4, What did you find out by measuring your arm

] span and height? What challenges did you experi-
ence in deciding how to interpret your data?

5. At what age did you fine a person’s head to be
about 25-30 percent of their height? How does
this change as the baby grows?

Results 7ry This: Range provided for each body feature is
for third through fifth graders. Nose: 5-6 cm (bridge to tip);
FEars: 5-6 cm; Lips: 5-7 em (side to side); Eyebrow: 5-7 cm;
Arm: 50-70 cm (shoulder to fingertip); Leg: 70-100 cm (hip
to heel); Hand: 12-18 em (wrist to fingertip); Foot: 20-30 cmy
Circumference of head: 50-58 ¢m; Circumference of wrist:
12-17 em.
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s \" Y4 Measuring Up Team Partners
UEOIESIT] How long is your nose, and other parts of your body?

(©SWEEGWE You need 1 measuring tape and 1 calculator (optional).

Record the Focus Question at the top of your Journal Page.

1. Use the measuring tape to measure
your partner’s nose in centimeters.
Measure from between the eyes to
the tip, as shown. Record the

measurement on your Data Sheet.

2. Let your partner measure and
record the length of your nose.

3.Take turns measuring the length of
each of the following features.
Record all of your measurements
in centimeters on your Data Sheet.

a. an ear e. a hand
b. a lip (side to side) f. a foot
c. an eyebrow g. a leg (hip to heel)

d. an arm (shoulder to fingertip)  h. each finger on one hand
4. Measure the distance around the wrist.
5.Measure the distance around the head, at the forehead.

6. Measure the height of the head, from the top of the head to the top
of the neck. (Do not let the tape follow the shape of the head—keep
it straight, like a ruler.)

7. Measure your height, from the top of your head to your heels.

IDNUOEY Investigate one or more of these activities, using the materials.

a.There is a saying that the span of your arms equals your height. (The
span is fingertip to fingertip when you are holding your arms straight
out.) Design an experiment to find out whether this saying is true.
Decide ahead of time how many people to measure, how precisely to
measure, and how to decide whether or not the saying is true. (For
example, is it true if all but one person has the same measurements?)

b. Calculate what percentage of your height your head is. Divide the
length of your head by your height and multiply by 100.

c.Is the head the same percentage of a person’s height at every age? Write
your prediction, then design an experiment to test it. Include people
of as many different ages as possible, from babies to senior citizens.
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68 cricket Condominiums

In this activity Students construct a habitat that provides for the needs of erickets.

Objectives To list the environmental requirements of crickets.
~ To observe cricket behaviors and try to identify some environmental conditions that affect their

level of activity.

Métérials For each student:
- = ‘ 1 Activity Page
1 Journal Page

; *1 jar lid
. “teacher supplied

For each team or center:

*1 tbsp bran or oatmeal
1 pe cheesecloth, 20 X 45 cm™
1 container, 6-L, with lid

| *4—6 crickets™

1 cricket house

For the class:

grass seed or *wild bird seed
* potting soil

1 pair scissors
*sod, grass

spray bottles
*water

*1 pe sponge, new™

Advance Preparation™

See the Living Materials section at the front of this
Teacher’s Guide for information on obtaining and
caring for crickets.

1. Cut six pieces of cheesecloth, each 20 x 45 cm.

2. Cut new, clean sponges into 3—4 pieces each. The
dimension of the pieces is not important, as long
as they are large enough to stay damp for at least a
day in your classroom environment.

Background Information

Crickets belong to the order of animals known as
Orthaptera, which also includes grasshoppers, locusts,
praying mantises, katydids, and walking sticks. The
common house cricket is 1521 millimeters long. It

is yellowish-brown in color. Crickets have a pattern of
protective coloration that helps them blend in with
their environment.

Crickets go through a process of incomplete meta-
morphosis that has only three stages of development:
egg, nymph, and adult. They hatch from cggs into
nymphs, which look like miniature adults. Nymphs
lack wings and ovipositors, are lighter in color than
adults, and darken with each of several molts.

Teaching Suggestions

1. Form six student teams, one for each habitat.

2. Give cach team of students materials for Try This:
a 6-liter container with lid, 1 piece of cheesecloth,
4—6 crickets, 1 jar lid, 1 piece of sponge, about
1 tablespoon oatmeal or bran, 1 ruler, and 1 cricket
house. Make additional materials available for the
class to share and for students to use for Explore!

3. Assist student groups as needed as they follow the
instructions on the Activity Page.

4. Let teams share the spray bottles for Step 3. The
soil and grass should be damp but not soaked.
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5. Show students how to line the inside of the 6-liter
container lid with a piece of cheesecloth. The
cheesecloth helps prevent crickets from getting
caught in the holes while trying to escape. The lid
helps prevent crickets from escaping by chewing
holes in the cheesecloth.

6. Advise students to cover the container promptly
after adding crickets.

7. Tnstruct students to draw a sketch of the habitat
on their Journal Pages and describe where the
crickets went and what they did when they were
placed in the container.

8. Remind students to observe the cricket habitat
daily, locate the crickets, and note where each one
was found. Ask students to describe any changes
to the habitat, food, or crickets.

9. Advise students to spray the sod and grass seed
with water every other day, keeping the sponge
damp and the food dry. Tt is important to remove
and replace any moldy food promptly.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Where in the habitat do the crickets stay? Do they
stay together or does each have its own place?

2. Do crickets use the house? How can you tell they
have used it, even if they are not in it when you
look? Why do you think they use the house?

3. When do you think wild crickets are more active,
daytime or nighttime? Hint: When are your crickets
more active, in daylight or in darkness?

Results Try This: During the day, the crickets often hide in
the grass or in the cricket house. Crickets are more active
when the habitat is damp, dark, and cool than when it s in a
brightly-lit location.
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LAY IAAY Cricket Condominiums Team Partners/Centers

F

o[@PRROLI(ilo]g} VW hat do crickets need in their habitat?

(CCNNEEWA You need a 6-liter container with lid, 1 piece of cheesecloth, 4—6 crickets,
potting soil, grass seed or wild bird seed, sod, 1 sponge, bran or oatmeal, 1 jar
lid, 1 ruler, 1 cricket house, 1 spray bottle of water (shared).

Record the Focus Question at the top of your Journal Page.

MBI Noze: Handle crickets gently. Wash your hands after handling crickets.

1. Cover the bottom of the 6-liter container with soil. Make it about
5 centimeters deep.

2. Spread some grass seed or wild bird seed on one side of the
container. Place some grass sod on the other side of the container.

3. Use the spray bottle to dampen the soil and grass.

4. Place three pinches of oatmeal or bran in a
jar lid. Put the jar lid in the container.

5. Rinse out a small piece of sponge. Leave it
wet. Place it in the container.

F{ 6. Fold the cricket house. Follow the directions
\ 3 . : =
A\ printed on it. Put the house in the container.

7. Cover the inside of the lid with a piece of
cheesecloth.

8. Place your crickets in the cricket
condominium you have just made. Put on
the lid. Snap it on over the cheesecloth.

9. Draw your cricket condominium on your Journal Page. Describe
where the crickets went and what they did when you put them in.

© 1997 Delta Education, Inc. Permission granted to p

10. Observe your crickets daily. Find the crickets. Note where each one
is. Describe any changes to the condominium, food, or crickets.

11. Spray the sod and grass seed with water every other day. Keep the
sponge damp. Remove and replace any moldy food.

anestigate one or both of these activities, using the materials.

a. Put the habitat in a bright place for one day. The next day, put it in a
dark place. In which place are the crickets more active?

b. Crumple up a half-sheet of paper. Put it in the condominium. Later
that day, observe the crickets. How many are in the house? How
many are on the paper> Where on the paper do they stay?
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69 Cricket Features

In this activity ~Students observe, illustrate, and describe the physical features of crickets.

Objectives  To observe and describe the physical features of crickets.

To illustrate the features of a cricket.

For each student:

1 Activity Page

| *1 cricket™

1 cup, clear plastic, 9-oz, or bug box
1 Journal Page

1 magnifier

M&terials ‘

‘réacher‘ supplied

For the class:
flashlights
* paper, stiff

Advance Preparation**

See the Living Materials section at the front of this
Teacher’s Guide for information on obtaining and
maintaining crickets.

Background Information

Like most insects, crickets have receptors on their
antennae that are sensitive to molecules of scent.
They constantly sweep their antennae through the air
to find scents. Often one antenna is longer than the
other and is used more often. The cricket spends a
great deal of time cleaning its antennac.

Adult crickets have two pairs of wings, although they
cannot fly. The long, narrow, sturdy forewings can be
used for gliding. Nymphs lack wings, which grow as
they mature. The large, thin hind wings extend
beyond the abdomen in the house cricket, but are
noticeably shorter in the field cricket. (The Activity
Page illustration shows a field cricket.) Cricket wings
get their strength and shape from a network of rigid
tubes called weins. These veins do not carry blood;
instead they serve as reinforcing rods.

Crickets have two large compound eyes that detect
movement and three simple eyes that discriminate
between light and dark. The cricket has hearing
organs called zympanic membranes. These are visible as
small white patches on the front legs, just below the
knee joints.

The moveable feelers under the mouth, called palps,
are used to find food and test it for desirability.
Crickets have long, pincer-like jaws for chewing food.
The cricket holds food with its forelegs.

The two cerci are the spikes that protrude from either
side of the end of the abdomen. Each cercus may
have as many as 720 bristles on it, which detect slight
disturbances in the air currents, including those made
by a student’s fingers. An adult female cricket has an
ovipositor sticking out between the two cerci. The
ovipositor deposits eggs in soil.
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Teaching Suggestions

1. Give each student materials for Try This: 1 magni-
fier, 1 clear plastic cup or bug box, 1 cricket. Make
additional materials available for the class to share
and to use in Explore!

2. Instruct students to follow the guidelines on the
Activity Page for observing their crickets. Provide
assistance and clarification as needed.

3. Good lighting improves the detail that is visible,
especially when using the smaller, stronger lens.
You may wish to make flashlights available for
students to share. You might also suggest they
hold their crickets in strong sunlight.

4. Expect some escapes. One way to capture escapees
safely is to put the clear cup over them, then slide
a stiff piece of paper under the cup and hold the
paper against the cup while lifting it.

5. Encourage students to try the Explore! activities.
They will need to compare their crickets with
their classmates’ for some of the activities.

Think It Over
After students have tried the Explore! activities,
challenge them with these discussion questions.

1. Which do you think your cricket uses more, its
antennae or its eyes? Explain your answer. ‘Which
observations support your answer?

2. In what ways is your cricket like the others? In

what ways is it different?

. How do you think the cerci help the cricket?

4. Do you have a right-antenna cricket or a left-
antenna cricket? Explain your answer.

(%)

Results Try This: Expect variation in student sketches; some
will have male and others female crickets, and there may be
some nymphs in the group. Nymph wings and ovipositors
(on the females) will be short or absent. Individual crickets
may also show signs of cannibalistic attacks and be missing
legs or pieces of wings. Most crickets seem to favor one
antenna over the other, much as humans favor one hand.
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© 1997 Delta Ed

Activity 69 (&3l "GN Individual

hat body parts do crickets have?
Get BEEIWA You need 1 magnifier, 1 clear plastic cup or bug box, and 1 cricket.

Record the Focus Question at the top of your Journal Page.

Wote: Handle crickets gently. Wash

your hands after handling crickets. compound
fyfj‘

antennae
N 7y

1. Use your magnifier or the top of
the bug box to study your cricket.

2.Find the antennae. Study them
with the magnifier. Sketch them
on your Journal Page. Write a
description next to the sketch.

3. Draw a front view of the head. pag
Label the compound eyes, the
palps, and the antennae.

simple eyes

4. Sketch a top view of the thorax
and abdomen. Show the two
pairs of wings. Describe and
sketch what the wings look like.
Show where they are attached.

5. Sketch the underside of the
thorax and abdomen. Show
where each pair of legs is attached.

thorax

6. Sketch and describe a front leg. Find the small white patch on each front
leg. These are the cricket’s ears. Sketch a middle leg and a rear leg.

7.Find the two cerci at the end of the abdomen. Look for the bristles that
cover each one. Draw a rear-view sketch of the abdomen and cerci.

m Investigate one or more of these activities, using the materials.

a. Some crickets have a long tube sticking out between the cerci. Look
at ten crickets. How many have this tube®> How many do not> Why
do you think some crickets have one while others do not?

b. Watch your cricket using its antennae. What does it do with them?
Does it use one more than the other? Do other crickets use their
antennae the same way?

c.Find a cricket that does not have wings. What color is this cricket
compared with others? What size is it compared with others? What
else might be different about this cricket compared with others?
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In this activity = Students explore cricket food preferences.

70 The Cricket in Times Square

ijecﬁves

" To test and observe the dietary habits of crickets.

' To relate the diets of crickets to their presence in buildings and other places occupied by humans.

. Materials | For each student:
1 Activity Page
1 Journal Page

For each team or center:
* -

apple
*bran
*bread crumbs

* carrot, raw™

* cereal, breakfast, dry
1 cricket habitat™

*crickets™

*oatmeal

' petri dish

'tcéchcr supplied

For the class:

*book, The Cricket in Times
Square, by George Selden

* dollar bill, torn corner
from, or paper

*insects, dead

*Junch meat or hamburger

*other foods

*vegetable or fruit, other™

* potato, raw™*
teaspoon, plastic

Advance Preparation*”

See the Living Materials section at the front of this
Teacher’s Guide for information on obtaining and
maintaining crickets.

Cut raw vegetables and fruits into pieces that are
about the size of the eraser on the end of a pencil.

Background Information

Forty species of crickets live in North America. The
house cricket, which is sold as pet food, and the field
cricket are the most common. Crickets are kept as
pets in China and Japan, where they are admired for
their music and perceived as signs of good luck.

Crickets eat crumbs, food crops, and vegetable refuse.
They like to eat dead earthworms, eggplant, apple
and other fruits, raw vegetables like potatoes and
carrots, small insccts, dry dog food, grain, chicken
starter mash, wool, and other cloth.

Crickets can be cannibalistic. Crickets kept in the
classroom are less likely to eat each other if given
some meat. This meat can be dead insects, a chicken
bone, bits of hamburger, a dead worm, or lunch meat,
including liverwurst, Chester Cricket’s favorite.

Teaching Suggestions

1. This activity may be done with a team of students
for each habitat, or as a class demonstration.

2. Give each team of students materials for 7ry This:
1 cricket habitat with lid and crickets, half of a
petri dish (top or bottom), bran, oatmeal, dry
breakfast cereal, and bread crumbs. Make the
additional materials available for the class to share
and for students to use for Explore!
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. Assist students as needed as they follow the
instructions on the Activity Page for setting up the
investigation.

. Suggest that students make sketches of each set of
food samples. That way, they have a reference to
compare the samples with a day or two later.

. Try to have each set of foods stay in the habitat

for the same number of days before observing.
This makes for a more valid comparison.

. Read The Cricket in Times Square with your

students. Urge your students to do the Explore!
activities, which are based on incidents in the
book. Encourage them to read this book and its
sequels, including Chester Cricket’s Pigeon Ride,
Tucker's Countryside, and others by George Selden.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1.

2

What do you think are your crickets’ favorite
foods? Give your reasons.
Are there any types of food that your crickets did

not seem to eat at all?

. If crickets lived in your house, what do you think

they would eat? (Crickets do often live in houses.)

. Do you think your crickets have caten anything

other than the foods in the dish? What observa-
tions support your answer?

Results Try This: Only rarely will a cricket try the paper.
They will sample or eat all of the other foods noted on the
Activity Page. Preferences seem to be dictated by individual
tastes, the softness of the food, and other foods and decaying
vegetation in the habitat.
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WU} The Cricket in Times Square Team Partners/Centers

F

[V OIS ilo)e] VWV hat foods do crickets prefer?

(O EEGA Chester Cricket ends up in Times Square when he accidentally takes a
subway ride from his Connecticut home. Once in New York City, he
quickly makes friends with Mario, a kind, young boy, Tucker, a street-
wise mouse, and Harry, a party-loving cat. Read e Cricker in Times
Square by George Selden to find out why Chester ate a two-dollar bill,

You need 1 cricket habitat wirh crickets, half a petri dish, 1 spoon, bran,
oatmeal, dry breakfast cereal, bread crumbs, raw potato, carrot, apple, and
another raw fruif or vegetable.

Record the Focus Question at the top of your Journal Page.

Try This Note: Always wash your hands after handling crickets or their habitats.

1. Place half a petri dish in the habitat. Put a spoonful each of oatmeal,
bran, crushed dry cereal, and bread crumbs in four piles in the dish.

2. Leave the food dish in the habitat for one or two days.

3. Observe the petri dish. Record on your Journal Page which of these
grains and cereals your crickets ate. Note how much of cach was left.

e o

4.Empty and clean the petri dish. Place one small piece each of raw
potato, carrot, apple, and another raw vegetable or fruit in the dish.

© 1997 Delta Education, Ine. Permission granted to purchaser to photocopy for clas

5. Leave the food dish in the habitat again for one or two days.

6. Observe the dish. Record on your Journal Page which of these raw
vegetables and fruits your crickets ate. Note how much of each was left.

mlrwestigate one or more of these activities, using the materials.

a. Make a list of the foods Chester ate in The Cricket in Times Square.
Put a small amount of each one in the dish. Leave the dish in your
habitat for one day. Which foods do your crickets eat?

b. Will your crickets eat paper (what a dollar bill is made of)?

c. Try three or four different small, dead insects, other small, dead
animals, and hamburger or lunch meat on the petri dish.
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71 Cricket Thermometers

In this activity Students estimate the air temperature by counting cricket chirps.

Objective  To apply math concepts to observations of living things.

Materials  For each student: For each team: For the class:
1 Activity Page *1 cricket, male, in habitat™ *1 clock or watches that time seconds
| 1 Journal Page 1 cup, clear plastic, or magnifiers
1 bug box spray bottles
3 pc paper, construction, #1 thermometer, Fahrenheit
. “teacher supplied black, or *dark cloth *water

Advance Preparation™

See the Living Materials section at the front of this
Teacher’s Guide for information on obtaining and
caring for crickets.

Background Information

Only the male cricket chirps. He chirps by rubbing
the hard rough surface of the underside of one fore
wing like a scraper or bow on the hardened vein on
the upper front of the other fore wing. The second
fore wing has a drum-like area that amplifies the
vibrating sound. Some crickets chirp right over left
and some chirp left over right. Crickets chirp faster
the higher the air temperature.

Crickets chirp day or night but more often at night
or in the dark. Chirping may be done for courtship,
territorial protection, or as a threat to intruders. If the
habitat is covered, damp, and cool, crickets are more
likely to chirp in the classroom. The common song of
the house cricket is a triple chirp. The courtship song
tends to be a continuous chirping or trilling.

Crickets can detect sounds well below 100 vibrations
a minute. Crickets have a tympanic membrane near
the top of the lowest section of each front leg, which
function as ears. The membranes vibrate when struck
by sound waves. Female crickets find the most attrac-
tive-sounding male using these two tympanic
membranes on their legs.

The formula on the Activity Page for computing the
temperature by cricket chirping gives the temperature
in degrees Fahrenheit. This formula, the most
common and easiest to use, adds 40 to the number of
chirps in 15 seconds. A more involved formula based
on the same principle divides the number of total
chirps in a minute by 4 and then adds 40 to the total.
Other sources suggest adding 37 rather than 40.

Teaching Suggestions

1. Give each team of students materials for Try This:
1 cricket in its habitat and 3 sheets black construc-
tion paper or a dark cloth. Make additional mate-
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rials available for the class to share and for
students to use for Explore!

2. Tnstruct students to locate all of the crickets in
cach habitat. Have them determine whether they
have any males. Encourage student teams to swap
crickets until each habitat has a male.

3. Remind students to spray the habitats with water
before replacing the lids securely.

4. Show students how to cover the habitats loosely
with dark paper or cloth and set them in a shady,
cool corner. The goal is to simulate nighttime.

5. Even with proper preparations, crickets may not
chirp at all on a given day. Try again on another
day, or suggest students take the Activity Pages
home. Often, there are crickets chirping outdoors,
especially at night, or in bascments.

6. When crickets are chirping, describe how one
partner can time 15 seconds while the other
counts chirps. Both students should do the math
to find the temperature. Assist students as needed
in reading the thermometer.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What are some reasons that crickets might chirp?

2. Do all crickets have the same pattern in their
chirps? How are the patterns alike? How are they
different?

3. How does the cricket make the chirping sound?
Which family of musical instruments is the
cricket’s method most similar to?

4. Do crickets chirp faster at warmer temperatures or
at cooler temperatures? Do you think this suggests
that crickets are warm-blooded or cold-blooded?
Explain your answer.

Results Ty This: Cricket-chirp temperature measurements
can be surprisingly accurate. As air temperature increases, sO
does the number of times a cricket chirps in 15 seconds.
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i\ AN Cricket Thermometers Team Partners

F

(OJV MO [Silo)gl [ow often does a cricket chirp at certain temperatures?

(CCOEEWA You need 1 or more crickets in a habitat, 1 spray bottle (shared), black
construction paper, 1 clock or watch, and 1 thermometer (shared).

Record the Focus Question at the top of your Journal Page.

Note: Handlle crickets gently. Always wash your hands after handling crickets.

1.To do this activity, you need chirping crickets. Male
Only full-grown male crickets chirp. Look at
each cricket in your habitat. Compare them to
the pictures to determine which are male.

2. Male crickets chirp when it is dark, cool, and
wet. Take the lid off the habitat and spray it

with water. Put the lid back on. Cover it loosely erls
with black construction paper or a dark cloth.
3. Wait for one or more crickets to chirp. When
they do, go over to the habitat. Do not remove
the paper or cloth cover. egg-laying tube

4.With your partner, count the number of
chirps in 15 seconds. One partner times
while the other counts. Record the count.

5.Add 40 to the number of chirps. This
gives you the temperature in degrees
Fahrenheit, as measured by cricket chirps.

6.Look at a thermometer. What is the
thermometer temperature measurement?
What is your cricket-chirp measurement?

mlnvestigate one or more of these activities, using the materials.

a. Watch a cricket that is chirping. How does it make the sound?

©1997 Delta Education, Inc. Permission granted to purchaser to photocopy for classroom use.

b. Pick up a chirping cricket. Does it keep chirping? Can you get it to
chirp in your hand?
¢. Describe the pattern of chirps in your cricket’s song. Then listen to

several other crickets, in class or outdoors. Is the pattern of chirps the
same for all crickets? Does each cricket have its own pattern?

d. Listen to crickets outdoors on two late spring or fall nights, one warmer
and one cooler. Compare the thermometer and chirp temperatures.
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72 Leaping Legs

In this activity = Students discover how far and how high crickets can jump.

Objectives . To test a cricket’s response to the stimulus of movement behind it.
. To observe behavioral and physical adaptations that help crickets avoid predators.

Materials  For each student:
1 Activity Page

For each team of two:
*1 cricket™

For the class:
*boxes, small, or books

- 1 Journal Page 1 bug box or clear plastic cup *open area, preferably
| *2 coins or other small objects outdoors™
~ *teacher supplied 1 measuring tape, *meterstick, or *ruler *tape, masking
Advance Preparation™ at the cricket, clap loudly behind it, or slap the

1. See the Living Materials section at the front of
this Teacher’s Guide for information on obtaining
and caring for crickets in the classroom.

2. Arrange to use a large, open area outdoors, such as
a sidewalk, playground, or vacant parking lot. An
indoor area may be used, but you will need to
capture all crickets that escape indoors.

Background Information

Crickets have two pairs of wings, but they are not
able to fly. They are able to leap amazing distances,
using their powerful hind legs. Like other insects,
adult crickets have six jointed legs. The hind legs are
much longer and more powerful than the other two
pairs, enabling the cricket to run fast and to leap long
distances. A cricket may leap more than 30 times its
own length.

Crickets are extremely sensitive to movement around
them. The bristles on their cerci move when the air is
disturbed. This movement warns crickets of
impending danger. Crickets tend to leap away from a
source of danger, although they sometimes just run. If
students slap the ground behind a ericket or touch
the cerci, the cricket usually will jump. Often, just
waving a hand toward the cricket makes it jump.

Teaching Suggestions

1. Give each team of students materials for Try This:
1 cricket, 2 coins or other small objects, 1 bug box
or clear plastic cup, 1 measuring stick or ruler.
Make additional materials available for the class to
share and for use in Explore! activities.

2. Help your class create one or more starting lines
with masking tape.

3. Tell students to take the cricket from the bug box
or clear cup, place it on the starting line, and let it
go. Advise them to watch where it lands and to
mark this place with a coin or other small object.

4. TIf students have repeated difficulty getting a
cricket to jump, suggest that they touch the cerci
(the bristles at the end of the abdomen), wave air
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ground behind it.

5. If a cricket runs off the starting line before
jumping, first have students try again. If the
cricket keeps doing this, have them mark the spot
it jumps from as the starting point for that cricket.

6. If a cricket only runs and does not jump after
several attempts, offer a different cricket.

7. Remind students to recapture the cricket before
measuring the distance (in centimeters) that the
cricket jumped.

8. Invite students to do two more trial jumps to
determine a cricket’s best jumping distance, before
setting up jumping contests between crickets from
different teams.

9. Instruct students to draw a diagram on their
Journal Page illustrating the path of the cricket’s
jump, and the distance of its greatest jump.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. How do you get crickets to jump? Why do you
think crickets jump away when you do this?

2. What makes it hard to catch crickets? How do
you think the cricket’s behavior (running,
jumping) helps protect it against predators?

3. What other behaviors have you seen that help
protect a cricket against predators? Hint: Where in
the habitats do you find them most often?

Results 7ry This: The distance of cricket leaps may vary a
great deal. Leaps from 20—45 centimeters are most common.
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90\ 13%pd | eaping Legs Team Partners
How far can crickets jump?

QNN Vou nced 1 cricket, 1 bug box or plastic cup, 2 coins or other objects (to use as
markers), 1 piece mas,éing tape, and 1 measuring tape, meterstick, or ruler.

Record the Focus Question at the top of your Journal Page.

Note: Handle crickets gently. Always wash your hands after handlin g crickels.
1. Use masking tape to make a starting line for a cricket jumping contest.

2.Take your cricket from the bug box or clear cup. Place it on the
starting line. Let it go.

3. When your cricket jumps, watch where it lands. Place a marker to
show where it lands. Catch your cricket or put the clear cup over it.

4.1f the cricket does not jump, bump it from behind. If the cricket runs
before jumping, place a marker at the
spot it jumps from.

5. Measure the distance in centimeters
from where the cricket jumped to
where it landed. Record the distance
on your Journal Page.

6. Do two more jumps. Record these
distances. Note which is longest.

. Permission granted to purchascr to photocopy for classroom use.

7.Set up a jumping contest between your
T T T I cricket and another team’s cricket. Put
3 4 5 ¢ both crickets on the starting line at the
same time. Record the distance jumped
by both crickets. Do three jumps.

=
s
3
a
™~
2
a
©

8. Draw a picture on your Journal Page. Show where your cricket
started, where it landed, and the shape of its path through the air as it
jumped. Note the longest distance that the cricket jumped.

WVestigate one or more of these activities, using the materials.

a. Design a contest to determine how high your cricket can jump.

b. Will your cricket Jump farther if it jumps off of a book? Will it jump
farther from a stack of two books than from one book? Write your
guesses. Then test them. Do three trials for each height.

¢. How many times its own length did your cricket jump? Use division
to find out. How far would you have to jump in order to jump that
many times your own height?
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7 3 Island Ecosystem

In this activity Students begin to build a model ecosystem and observe it.

| Objectives To construct a model ecosystem.

To observe interactions between plants and the water and soil of an ecosystem.

Materials  For each student:
1 Activity Page
1 Journal Page

*teacher supplied

For the class:

1 container, 6-L, with lid seeds, clover
*1 container, 2-gal or greater seeds, grass

cups, plastic, 9-0z seeds, pea

1 island, plastic spoons, plastic
* potting soil spray bottle

sand, white *water

seeds, bean (any kind) *wild bird seed

Background Information

The layer of Earth that contains life is known as the
biosphere. With very few exceptions, all parts of the
biosphere interact directly or indirectly with each
other. The biosphere encompasses many ecosystems.
An ecosystem includes all of the living plants and
animals in a speciﬁc region as well as the soil, water,
air, and rocks they depend upon.

Almost all ecosystems include plants, which harness
the energy of the sun to make sugars through the
process of photosynthesis. This energy is passed on to
animals when they eat the plants. The action of
bacteria and fungi decomposes dead animals and
plants. The nutrients and trace minerals from the
decomposed organisms are absorbed into plants
through their roots, completing a cycle.

The plants in this model ecosystem and the animals
added in Activity 74 interact with each other and
with the other elements in the model ccosystem. The
soil provides nutrients for the plants. Light and air
enter the ecosystem just as they do in any ecosystem,
such as a lowland tropical forest or a grassland. The
seeds depend on the soil as well as on water, sunlight,
heat, and oxygen to grow. Bacteria and fungi are
already present in the soil.

Teaching Suggestions

1. The kit provides one plastic island, enough for one
classroom center that all students may observe. You
may choose to have a small group of students set
up the ecosystem, set it up yourself as a demon-
stration, or purchase additional plastic islands.

2. Provide materials for Try This: a 6-liter container
with lid, 1 plastic island, potting soil, sand, clover
seeds, grass seeds, pea seeds, bean seeds, wild bird
seeds, spray bottle, water.

3. Follow the directions on the Activity Page for
setting up the island ecosystem, or have a small
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group of students do this. Explain the steps in
setting up the ecosystem as you go along.

. Explain to students that washing the sand

removes dust that can clog the gills of fish. (Fish
will be added in Activity 74.)

. Explain that the rinse water must be poured into

a separate container (2-gallon capacity or greater)
to keep sand out of the sink. Empty the rinse
water outdoors, or let it rest until the sand has
settled before pouring the water into a sink and
discarding the sand.

. Ttis a good idea to test the depth of the final

water against the height of the island before
adding soil to the island. The edge of the island
should be 1-2 centimeters above the water level.

. It is helpful to use a cup or scoop to transfer soil

into the island. Leave 1-2 centimeters of clear-
ance from the top of the soil to the rim of the
island, to help prevent soil spills.

. Plant the seeds as directed on the Activity Page.
. Make sure that no soil enters the water when the

island is placed into the 6-liter container.
Remind students to observe the island on several
different days and to sketch and describe the seed
growth on the Journal Pages.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

il

. Why do you think that the island did not need to

be watered much? How do you think the water
reached the island?

_ Think of some animals that would fit in with this

water and land ecosystem.

Results 7ry This: Most of the seeds will sprout within a week
and grow rapidly if adequate light, moisture, and air are present.
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Activity 73 JBEN Ecosystem Class Project/Center

RV IMONESilog] VW hat does 2 model ecosystem look like?

(CCRNEND You nced a 6-liter container with lid, 1 plastic island, potting soil, sand,
clover seeds, grass seeds, wild bird seeds, 2 pea seeds, 2 bean seeds, 1 ruler,
1 spray bottle, and water.

Record the Focus Question at the top of your Journal Page.

m 1. Pour the sand into the bottom of the 6-liter container.

2. Wash the sand with water four to six times. Pour off the dirty water
each time. Note: Pour the water into a pail, not into the sink. Stop when
the water has no more dirt in it. Pour off the last wash water, too.

3. Pour fresh water into the container until the sand and water are
6—7 centimeters deep.

4. Fill the inside of the island with loose sojl. Leave about 1 centimeter
of space at the top.

5. Plant clover seeds at one end of the island. Plant grass seeds in the
middle of the island. Plant wild bird seeds at the other end.

6. Make a map of the island on your Journal Page. Show where you
planted each type of seed. Then sprinkle soil over the seeds.

7.Plant two pea seeds and two bean seeds. Plant them 1-2 centimeters
deep. Show on your map where you planted each seed.

8. Use a spray bottle to make the soil damp. Do
not make it soggy.

9. Wipe any loose soil off the base of the island.
Then place the island in the 6-liter container.

Try not to spill any soil into the water.
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10. Snap on the lid. Set the island ecosystem in a
well-lit place, but not in direct sunlight.

11. Observe the island on several different days.
Measure the plants during each observation.
Sketch and describe the seed growth.

RELOIEN Investigate one or more of these activities, using the materials.

a.In how many days will the island need to be watered? Write your
guess. Feel the soil on the island each day. Note when it needs water.

b. Why is it important to keep the soil out of the water? Fill a plastic cup
with water. Add a spoonful of soil. Leave the cup next to the island
ecosystem. Describe what happens to the water in the plastic cup.
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74 Eyes on an Ecosystem

In this activity  Students introduce animals to the model ecosystem.

Objective To observe plant and animal interactions within an ecosystem.

Materials | For each student:
1 Activity Page
1 Journal Page

For the class:
*aphids or other small, soft insects™

*1 goldfish™

*1 beh aquarium plants™ *2 guppies™
*brine shrimp or fish food™ *1 island setup™
1 pe cheesecloth, 20 X 45 cm™ *2 isopods™
*1 cotton swab *2 ladybug beetles™
#2 crickets, small™ *1 leaf, dead

#3 carthworms or redworms, small
1 eye dropper
1 fish net

! *teacher supplied

[+ *2 snails, land, young™

*2 snails, pond or water™
*water, aged™

Advance Preparation™

1. Set up the island ecosystem as described in
Activity 73. Allow a week for plants to sprout.

2. Refer to the Living Materials Section for informa-
tion on obtaining and caring for animals. Local
pond life may be used instead, if desired.

3. Collect aphids from soft, juicy plants outdoors.

4. Cut a piece of cheesecloth to line the lid.

5. The day before, set out 1 gallon of water to age.

Background Information

An ecosystem is defined as a community of plants and
animals together with the inorganic materials on
which it depends. An ecosystem may be as small as a
water hole in a tree or as large as a forest or desert.
An ideal ccosystem would have all of its components
precisely balanced, without reliance on outside
sources. Plants would provide all of the oxygen and
food needed by the animals. All plant and animal
wastes would be decomposed by fungi and bacteria
and then reused as nutrients to grow new plants. In
practice, no ecosystem is completely closed.

The animals placed in the model ecosystem interact
with each other in different ways. The goldfish and
guppies eat some of the water plants. The water
plants, with adequate light, produce oxygen that is
used by the fish. Brine shrimp or fish food and aphids
must be added because this is neither a perfect model
of an ecosystem, nor a closed one.

Teaching Suggestions

1. Kit materials are enough for onc center. You may
choose to have a student group add the animals,
do it as a demonstration, or buy more islands.

2. Provide materials for Try This: 1 island ecosystem
setup, 1 goldfish, 1 or 2 guppies, brine shrimp or
fish food, 2 land snails, 2 ladybugs, aphids, 1 or
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2 pond snails, 2 or 3 earthworms, 1 bunch
aquarium plants, 1 dead leaf, 1 fish net, 1 eye
dropper, 1 cotton swab, and water. Make addi-
tional materials available for Explore!

3. Follow the instructions on the Activity Page for
adding the animals to the model ecosystem.

4. When all animals are in, linc the inside of the lid
with a piece of cheesecloth and snap it on firmly.

5. Have students sketch the ecosystem as it appears
today. Have them list all of the plants and animals
they have added. You may wish to remind them
that air, bacteria, and fungi are also present.

6. Remind students to observe the ecosystem daily
and to sketch and describe what changes occur.

7. Remove the fish and return them to an aquarium
if they seem sluggish or swim erratically, or if the
water becomes dirty or cloudy.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. In what ways is this model like an ecosystem? In
what ways is it not exactly like a true ecosystem?

2. What does each organism (plants, fish, snails, and
so forth) do for the ecosystem as a whole? What
observations support your answer?

3. Why do you think there are no amphibians or
mammals in this model ecosystem? Hint: How
much food would a large animal require?

Results 7y This: Island animals may have been eaten or
have burrowed into the soil, making them hard to find.
Ladybugs probably will eat the aphids, although the aphids
may first eat plants. Worms eat decaying vegetation. Pond
snails eat algae; land snails eat both living and decaying plant
material. Goldfish may eat small guppies.
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Activity 74 JaVX BN Ecosystem Class Project/Center

What animals can you use to complete the model ecosystem?
(©S®EETWA You need 1 island ecosystem (from Activity 73), 1 goldfish, 1 or 2 guppies,
brine shrimp, 2 land snails, 1 or 2 pond snails, 2 ladybugs, many aphids, 2 or
3 earthworms, 1 bunch water Pplants, 1 dead leaf, 1 fish net, 1 eye dropper,
1 cotton swab, 1 piece cheesecloth, and aged water.
Record the Focus Question at the top of your Journal Page.
mote.' Wash your hands after handling animals.
1.If soil has spilled into the water, gently lift out the island. Pour out
the water but not the sand. Refill with clean, aged water.
%J 2. Replace the island. Add the water plants. Bury the roots in the sand
g around the edges of the island.
2 3.Use a net to place one goldfish and one or two guppies into the
B water. Add one or two pond or water snails to the water.
—EZ 4. Use the net or an eye dropper to catch a few brine shrimp. Put the
5 brine shrimp in the net. Rinse them off. Place them into the water.
§ 5.Place two land snails on the

leaf. Leave it on the island.
Place two or three
earthworms on the soil.

6. Use a cotton swab to place
aphids onto the pea plants.

Add two ladybugs.

7.Line the lid with a piece of
cheesecloth. Snap the Iid on.

5
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8. Draw the island ecosystem on your Journal Page. List all of the
plants and animals that you added. Note where you put them.

9. Observe your ecosystem daily. Note all changes.

10. Every day, feed the fish rinsed brine shrimp or fish food. Add aphids
for the ladybugs. Note when you add animals.

DN Investigate one or more of these activities, using the materials.

a. Add two crickets or isopods to the island. Observe them. Note what
they do, and whether they cat anything on the island.

b. Remove the pond snails for a day. Then check the water and the sides
of the container for green or brown growth. Note any changes.
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75 You and Your Ecosystem

In this activity Students discover their requirements for survival in any ecosystem.

Objectives To relate observations of the model ecosystem to components of the student’s ecosystem.

Materials : For each student:
1 Activity Page

*2 Journal Pages, completed, from Activities 73 and 74
1 Journal Page, new, for Activity 75

*teacher supplied

For the class:

1 island ecosystem
from Activity 747

magnifiers

Advance Preparation**
See Activities 73 and 74 for information on creating
and maintaining the island ecosystem model.

Background Information

Ecosystems are always undergoing minor changes, such
as the nutrient composition of the soil or the popula-
tion of a certain species. The total number of organ-
isms in the ecosystem, however, usually stays about
the same. A stable climate is essential to maintaining
a balanced ecosystem. Humans have a tendency to
destabilize ecosystems wherever they settle.

No ecosystem is completely closed. Sunlight enters
almost cvery ccosystem, as does precipitation. Plants
and animals enter and leave ecosystems on their own
power or by wind and water and blur the boundaries
somewhat. The boundaries where two ecosystems
meet is called the ecofone, and it contains plants and
animals from both communities.

Ecosystems are largely determined by climate. Types
of ecosystems include temperate forests, tropical rain
forests, temperate rain forests, deserts, Arctic tundra,
wetlands, freshwater lakes, freshwater rivers, grass-
lands, and seashores. Oceans form the largest
ecosystem of all because they are interconnected.

All ecosystems must meet the needs of their living
members. Food, oxygen, water, suitable climate,
decomposition of organic materials, soil, sunlight, and
living communities of plants and animals are among
the essential components of any ecosystem. Most
ecosystems are habitable by humans.

Teaching Suggestions

1. This activity works for individuals or team partners,
if they are able to take turns observing the classroom
center and completing the activity independently.
It may also be done as a whole-class activity, with
a greater emphasis on class discussion.

2. Give each student or team of students materials
for Try This: 1 magnifier, Journal Pages from
Activities 73 and 74. Make the island ecosystem
center available for the class to share.
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. Ask students to follow instructions on the Activity

Page for examining the island ecosystem and for
listing why certain things need to be done to it.

. Remind students to list everything they know of

that is in the ecosystem. This includes things they
have added, such as earthworms, whether or not
they can find them, as well as air, bacteria, fungi,
and other components that they cannot see. If
students do not know the name of something they
see, (such as algae) have them describe it.

. Students may need help recognizing that they

would need things such as plants, soil, and
sunlight in an ecosystem that would support
themselves. It may help to ask them to think
about where the things they use come from.

. Have students describe what problems they might

expect to come up in this ecosystem and how they
might solve or prevent them.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1

Which animal do you think will survive the
longest in the island ecosystem without any help?
Explain your answer.

. 'What natural ecosystem do you live in—grassland,

desert, temperate forest, wetland, seashore, or
other? Do you use any things that come from
outside your ecosystem? Explain.

. What do you think would happen if you placed

four more snails on the island? How would this be
similar to having too many people in your imagi-
nary ecosystem?

. Why would space scientists be interested in

understanding how ecosystems work?

Results 7ry This: Students probably have added or replaced
water in the ecosystem, and have added brine shrimp and
aphids as food. Tmaginary ecosystems need to account for
oxygen to breathe, removal of exhaled carbon dioxide, plants
for human food, plants for animal food (if animals are
added), water, processing of liquid and solid wastes, sunlight,
and climate control (heating and cooling).
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s\ Y'Y You and Your Ecosystem Class Project/Center

What do you need to survive in an ccosystem?
A RRLLE1 Vou need the island ecosystem madel from Activity 74, your Journal Fages

from Activities 73 and 74, and 1 magnifier.
tion at the top of your Journal Page.

1. Carefully cxamine the island ecosystem model.

Pages from Activities 73 and 74. Read .
d ecosystem to keep it going.

Record the Focus Ques

2. Review your Journal :
everything that was done to the islan

3.On your Journal Page, list five of the things that were done to the
ecosystem. Then explain why that thing was done. For example,

- . »
“changed water, because 1t was t0o dirty for fish.

4.On your Journal Page, make a list of everything that you know of that
is in the ecosystem. TInclude things that you cannot see, such as air.

5. Imagine that you are building a model
ecosystem for yourself. Put a check next to each
thing in the island ecosystem list that you would
need. Add any need that is not already on the
list. Remember to take care of oxygen, water,
food, weather, temperature, waste disposal
(including carbon dioxide gas), tools, and shelter

’ % and protection. You could not take anything
@‘2}7{) D) into your ecosystem once you have set it up.
V) T " 6. Describe any problems you might expect in your
4 ﬁ ecosystem. How could you plan ahead for these
\\ MR [T problems?

7.1f you could have only one person with you, who would it be? Why?

Wmvestiga‘tc one or more of these activities, using the materials.

a.Imagine that you need to build an island ecosystem for humans on a
large boat on an ocean. How would it be different from the one you
imagined in Ty This? How would it interact with the ocean ecosystem?

© 1997 Delta Education, Inc. Permission granted to purchaser to photocopy for classroom use.
L ?ﬁi

b. Find two or more different ecosystems in your area. Look for ponds,
marshy areas, open spaces, woods, sunny and shady sides of buildings,
under rocks or logs, and other places. For each ecosystem, describe
the plants and animals you find. Try to figure out how they interact
with each other.

c. At your library, find out about the Biosphere II project in Arizona.
How is this project like the island ecosystem? How is it different?
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anacharis: a common freshwater aquarium plant

anal fin: single small fin on the underside of a fish,
nearer its tail than its head

annelids: phylum of invertebrates that includes
segmented worms

anole: small lizard of the iguana family that is native
to the southeastern United States, which changes
color among shades of green, gray, and brown

artery: blood vessel that carries blood away from the
heart toward a part of the body

atrium (plural afria): an upper chamber of the human
heart

biosphere: layer of the earth that contains life,
extending from deep in the ocean up to the atmos-

phere

branchiopods: subclass of crustaceans, including brine
shrimp, that have appendages that serve as both gills
and legs

camouflage: coloring or shape that hides an animal from
predators by making it blend in with its surroundings

capillaries: in general, thin, tube-like spaces within an
object; in humans, tiniest blood vessels, in which
transfer of gases, nutrients, and wastes take place

capillary action: the process by which water enters
absorbent materials, due to the strong attraction
between water and other substances

carnivore: animal that eats other kinds of animals
carp: wild fish from which goldfish are descended

castings: excrement from small animals; carthworm
castings are highly rich in organic nutrients

caudal fin: the tail fin of a fish

cellular respiration: chemical reaction that takes place
in cells, which makes the energy from food available
in a form that the organism can use

cercus (plural cerci): organs at the end of a cricket’s
abdomen, covered with bristles and used for sensing
movement

chitin: hard, tough substance that makes up the
exoskeletons of insects and crustaceans

chromatophores: color-bearing cells in the skin of
anoles that make color changes possible

clitellum: the “collar” on a segmented worm, which

Makes 2 Q?:Q%\\\t 0 hold egps and sperm
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Glossary

cold-blooded: animal that is not able to maintain its
own body temperature, and thus has the temperature
of its surroundings

collagen: tissue that is the major component of bone

cotyledon: leaf-like structures in seeds; in dicotyle-
dons, these store food for the embryonic plant

cyst: in brine shrimp, partially-developed embryo that
lies dormant in an egg-like form until conditions are
right for it to hatch and develop

decomposers: organisms that eat dead organic matter,
helping to break it down into nutrients that can be
used by plants

diaphragm: large sheet of muscle that helps expand
and contract the lungs, causing them to inflate and
deflate

dicotyledons: classification of plants in which the
seed has two cotyledons

dorsal fin: the large fin at the top of a fish (the fin on
its back)

ecosystem: all the living things in a specific region as
well as the non-living things on which they depend

ecotone: the boundary where two ecosystems meet;
contains plants and animals from both communities

elytra: the modified forewings of beetles, which form
a hard casing that covers the hind wings and meets
over the back in a straight line

embryo: an organism in early stages of development

endosperm: the portion of the seed of a mono-
cotyledon that stores food for the embryonic plant

epicotyl: portion of an embryonic plant that grows
upward to create the stem

exoskeleton: firm outer covering that provides
support to the body in arthropods, including insects
and crustaceans

follicle: small cavity in an organ from which some-
thing grows, for example, a hair follicle in the skin

frass: sawdust-like droppings from mealworms
fry: young fish of any species

gastropod: class of mollusks, such as snails, that have
one-part shells (or no shell, such as slugs); the name
means stomach-footed and refers to the long, flat foot
on which they move, as if crawling on the belly
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geotropism: response of parts of a plant to grow
toward (positive) or away from (negative) a strong
source of gravity

germination: the sprouting of a seed

gills: organ in fish that extracts oxygen from water
and releases carbon dioxide to water

gonopodium: in some fish, modified anal fin that
serves as a male sexual organ for depositing sperm
within the female

gravid spot: nearly transparent sac in the females of
live-bearing fish, such as guppies, in which young
develop

habitat: natural surroundings of a plant or animal, or
an enclosure outfitted to simulate those surroundings

herbivore: animal that eats plants

hermaphrodites: organisms in which each individual
p 3 5

possesses both male and female reproductive organs,

such as earthworms and snails

hormones: chemical stimulants secreted within an
animal’s body that influence growth and other body
activities

hornwort: a common freshwater aquarium plant

invertebrates: classification including all animals that
do not have backbones

isopod: small crustacean that lives on land, such as
pill bugs, sow bugs, and wood lice

keratin: a protein that makes up hair, nails, hoofs, and
feathers

lateral line: a line on both sides of a fish’s body that is

. . y .
part of the nervous system and senses vibrations in
the water

live bearer: fish that bear live young rather than
laying eggs, such as guppies, mollies, and platys

mantle: in mollusks, a thin membrane covering the
body beneath the shell, which secretes the minerals
that build the shell

mealworm: not a worm, but the larval form of the

darkling beetle

mean: in a set of data, the value found by adding all
values and dividing by the total number of items in
the data set; also called the average

median: in a set of data, the value that is in the middle

when all values are arranged from least to greatest
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mode: in a set of data, the value that occurs most
often

mollusk: animal belonging to the phylum Moilusca;
most mollusks have soft bodies protected by hard

shells. Snails, clams, and mussels are examples of
mollusks.

monocotyledons: classification of plants in which the
seed has only one cotyledon

mucus: slippery substance secreted by organisms to
protect moist surfaces in their bodies

nymph: in insect species that undergo incomplete
metamorphosis, stage between egg and adult; nymphs
look like adults but lack certain features

omnivore: animal that eats both plants and animals

osmosis: movement of water through a cell
membrane that allows some substances to pass
through but prevents others

ovipositor: on an insect, the female organ that is used
for laying eggs

palp: on an insect, organ on the head that is used for
feeling or tasting

pectoral fins: pair of fish fins, one on either side of
the body, near the head and behind the gill flaps, that

are used for changing direction

pelvic fins: pair of fins on the underside of a fish that
helps with balance; also called ventral fins

photosynthesis: process by which plants use the
energy of sunlight to combine water with carbon
dioxide to make glucose, a sugar

phototropism: in plants, the tendency to grow toward
(positive) or away from (negative) a source of light

plumule: in an embryonic plant, bud at the tip of the
epicotyl, which produces the first leaves

predator: animal that captures and kills other animals
for its food

prey: animal that is captured and eaten as food by
another animal

pulse: a regular throbbing in the arteries; one pulse
occurs for each heartbeat

pupa (plural pupae): in insect species that undergo
complete metamorphosis, dormant form that follows

larval stage; inside the Pupa, the adult ingect forms

from the larval form
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radicle: root of an embryonic plant

radula: in snails, a tongue-like, toothed band in the
mouth, used to scrape and tear food

respiratory pore: opening through which snails and
slugs breathe

response: a behavior in reaction to an event or situa-
tion, usually environmental, as when an earthworm
moves away from light (sce stimaulus)

stimulus: an event or situation that leads to a
behavior in reaction to it (see response)

surface tension: the attraction that water molecules
have for each other, which is strongest at the surface
of the water

terrarium: enclosed container in which plants grow

translucent: able to pass light but not able to transmit
a clear image of objects behind or within it

transparent: able to pass light and also able to
transmit a clear image of objects behind or within it

transpiration: the process by which a plant draws
water from its roots to its leaves

tropism: the response of a plant to an external stim-
ulus, such as light or gravity

tympanic membrane: in humans, the ear drum; in
insects, hearing organ located on body or leg

vein: a blood vessel that carries blood away from a
part of the body and toward the heart

ventral fins: pair of fins on the underside of a fish;
also called pelvic fins

ventricle: a lower chamber of the human heart

vertebrates: classification including animals that have
backbones

vivarium: enclosed container with plants and animals
living in it
warm-blooded: animal that normally maintaing a

constant body temperature, regardless of the environ-
mental temperature

Explorations in Life Science
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60 How Tall is Your Class?

In this activity © Students measure and compare their heights.

~ Objectives To observe the range in height among a group of individuals.

percentage in its analysis.

4 To gather data and to apply the math concepts of graphing, measurement, average and

Materials = For each student:
. = 1 Activity Page
- 1 Data Sheet
~ 2 Graph Sheets
*teacher supplied | 1 pe tape, clear, 8-in.

For each team of two:
*1 calculator (optional)
1 measuring tape
*1 pair scissors
*2 pc tape, masking, 5-cm

Advance Preparation*

Depending on your class’s grade and skill level, you
may wish to review or introduce the concepts of
average and percent and how to compute these values.

Background Information

A persor’s height is influenced by both genetics and
childhood environmental factors, such as types of food
caten and healthful or unhealthful behaviors. Growth
and development are stimulated and controlled by
Jhormones, chemical stimulants secreted within the
body. Humans grow larger as they mature by making
new cells through the process of cell division. As an
individual grows up, cell division occurs more rapidly
in certain areas of the body, such as the arms and legs,
and more slowly in others, such as the head. A grade-
school student’s body may have 100 trillion cells.

A newborn baby tends to have a large head and rela-
tively short arms and legs. By two years old, the legs
and arms have grown rapidly, increasing in muscular
strength by age five. A sudden surge of growth
usually occurs around the age of 12 or 13. Most
humans are fully grown by age 21.

Teaching Suggestions

1. Give each team of students materials for Try This:
1 ruler or measuring tape, 1 pair scissors, 1 piece
of clear tape, 1 calculator (optional). Make addi-
tional materials available for the class to share.

2. Show students how to tape the zero end of the
measuring tape to the wall, where it meets the
floor. Make sure they have taped the zero end of
the centimeter side of the tape.

3. Review with students how to stand for an accurate
measurement of height. They should be shoeless
and push their heels against the wall.

4. Some students will be taller than the length of the
measuring tape. Demonstrate how to use a piece
of masking tape on the wall to show where the
measuring tape left off. Then remove the masking
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tape from the zero end of the measuring tape.
Move the zero end of the measuring tape to the
masking-tape mark on the wall and measure the
rest of the student’s height. Remind students to
add the two values together.

5. Instruct your partner teams to measure each
other’s height to the nearest centimeter and record
the information on their Data Sheet.

6. Show students how to trim the top edge off of one
Graph Sheet and tape it to the bottom edge of the
other to create one long sheet of graph paper.
(This step is necessary because there are not
enough squares on the long edge of one sheet to
plot a 70-centimeter range accurately.)

7. Assist students as necessary in setting up their
graphs and plotting the first two heights. They
should follow the sample setup shown on the
Activity Page, making sure to extend their graph
as needed beyond what is shown.

8. Remind students to calculate the average height
for girls, boys, and the whole class.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What is the range of height in your data, that is,
the difference between the tallest and shortest?

2. Have you found the average height of all students
your age? Of all boys your age? Of all girls? What
have you found? Give reasons for your answer.

3. Do you think that the average height of your class
will be the same next year? What might be the
same and different about the data for heights one
year from now compared with this year?

4. Which member of your family do you think has
the adult height you are likely to grow to?

Results 7ry This: Student heights will vary by age, gender,

and genetic differences.
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LA How Tall is Your Class? Team Partners
How tall are the students in your class?

(©CANEWA You need 1 measuring tape, 2 pieces masking tape, and 1 piece clear tape.

Record the Focus Question at the top of your Journal Page.

ml. Stand against a wall or door. Have

your partner use a measuring tape
to measure and record your height
in centimeters. If you are tall, your
partner will have to move the tape
to finish measuring.

2.Trade places. Measure and record
your partner’s height.

3.Tape your two Graph Sheets
together to make one extra-long
piece of graph paper.

4.On your long Graph Sheet, set up
and label a bar graph like the one .
shown. Write numbers up the left ﬁ\a‘
side starting at 100, by two’s (102,
104, 106, 108, and so forth) up to 170.

N,

—a 114 5. Record your name below the graph as shown. Fill
£ 11 in the bar above your name up to your height in
£ 110 centimeters. If your height is an odd number of

g 108 centimeters, draw a line halfway between two
?; 106 blocks.

*jgo 104 6. Add your partner’s height to the graph. Then
o162 record and graph each of your classmates’ heights.
——3100

| ol | 1S 7.Find the average height for girls in your class.
§ S s Then find the average height for boys in your class.
S &S
RIS NS w2 e -| 8.Find the average height for all students in your
i __ Student Names ! cluss.

anestigate one or more of these activities, using the materials.

a. Write three or more word problems using your graph. Exchange
problems with your partner and solve them.

b. What percentage of your partner’s height is your height? Divide your
height by your partner’s height and multiply by 100 to find out. Which
partner is more than 100 percent of the other’s height? Which is less?
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61 Pulsating People

In this activity Students discover how fast their hearts beat.

Objectives  To sense by touch an aspect of the human circulatory system.
- - To compare the pulse rates of physically active and less active students.

*teahher supplied

Materials  For each student:
1 Activity Page
1 Data Sheet

For each team of two:

*1

calculator (optional)

*1 watch or clock that times seconds

Background Information

The human heart is a muscle about the size of a fist.
It is located in the center of the chest between the
lungs, directly beneath the breastbone. It is tilted
slightly toward the left side of the chest.

The heart works like two precisely-timed pumps.
Each pump has two muscular sections, an afrium at
the top and a ventricle at the bottom. The pump on
the right side of the heart pumps blood to the lungs
to pick up oxygen. The pump on the left side of the
heart pumps this oxygen-rich blood to the body.

Arteries are the blood vessels that carry the blood
away from the heart to the body. A pulse is caused by
blood starting and stopping as it surges through the
arteries under high pressure. Blood travels through
arteries under high pressure, and moves through the
arteries in spurts. Veins carry blood back to the heart
in a steadier, more even flow. Most arteries are
protected by being located well below the surface of
the body. However, arteries are found near the surface

ata

few pulse points, including the wrist and the

carotid artery at the neck.

The heart beats more than 100,000 times a day and
more than 2.5 billion times in the average life span of
an American (about 76 years, currently).

Teaching Suggestions

L
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Give each team of students materials for 77y
This: 1 calculator (optional), 1 watch or clock.
Make additional materials available for the class
to share and for students to use for the Explore!
questions.

. Demonstrate for students where to hold two

fingertips gently but firmly on their partner’s
wrists, as shown on the Activity Page.

. Check to be sure that students are not using their

thumbs to take a pulse. A pulse can be felt on the
thumb itself, which may be confused with the
pulse being taken.

. Direct your students to count one partner’s pulse

for exactly 1 minute. It may help to have one
partner watch the second hand of the clock while

10.

the other takes his or her pulse. Remind them to
record their counts per minute on the Data
Sheet.

Have students reverse roles and count and record
the second partner’s pulse at the wrist.

. When students have finished at the wrist, they

may count their pulses at their necks. The
Activity Page suggests that students count pulses
on their own necks. You may wish to allow
students to measure their partner’s pulse at the
neck, as long as they can be trusted to be gentle.

. Demonstrate how to place two fingers at one side

of the throat to find the pulse.

. Instruct your students to choose one of their

pulse counts to find how often their heart beats
in one hour, one day, and one year.

Encourage students to try the Explore! activities,
which extend both the math and health concepts.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

;58

2.

Think of some reasons that pulse rate can be so
different in different people.

What behaviors might be harmful to the heart?
How would these behaviors harm the heart? How
would they affect the pulse rate?

. How do you think exercisc helps the heart? Hint:

The heart is made of a kind of muscle. What does exer-
cise do for muscles?

. Why do you think athletes, as a group, have lower

pulse rates than people who do not exercise?

Results Try This: An average adult has a pulse rate of
70~72 beats per minute. A trained athlete has a lower rate,
between 50-65 beats per minute. Children generally have
faster pulse rates, ranging between 90-120, but a good deal
of variation occurs.
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X \Y WA B Pulsating People Team Partners

Focus Question R R your heart beat?

(©ARNLTNA You need 1 calculator (optional) and 1 watch or clock that times seconds.

Record the Focus Question at the top of your Journal Page.

WVRLINY 1. Hold your two fingers on your partner’s wrist
as shown. Move your fingertips until you feel
the pulse. The pulse is blood stopping and
starting as the heart pumps it through blood
vessels. There is one pulse for each heart beat.

2.Look at a watch or clock. Count your
partner’s pulse for exactly 1 minute.

3. Record your partner’s pulses per minute on your Data Sheet.

4. Change places. Let your partner take your
pulse. Record your pulse on your Data Sheet.

hotocopy for classroom use.,

5. Another Place to feel a pulse is at your neck.
Gently place your two fingertips on your own

v neck to find the pulse.

:g 6. Count the number of pulses at your neck in

g 1 minute. Record the pulse.

£ 7.Record the pulse your partner finds at his or her neck.

g

h 8. Choose one of your pulse counts. Multiply by 60 to find how often
o your heart beats in 1 hour.

9. Multiply your hourly pulse by 24 to find your heartbeats in a day.
10. Multiply your daily pulse by 365 to find your yearly heartbeat.

D[] [nvestigate one or more of these activities, using the materials.

a.Have your partner take your pulse. This is your Resting Pulse. Then
run in place or do jumping jacks for 3 minutes. Have your partner
take your pulse again. This is your Exercising Pulse. How are the
pulses different?

~
N
N
©

b. People who exercise regularly or play sports have a different resting
pulse rate than people who do not. Do you think regular exercise
makes the resting pulse rate higher or lower? Design a test, using the
data from your class, to find out whether your idea is true.

¢. Do you think the average resting pulse rate is the same or different
for boys and girls? Write your prediction. Then test it, using data
from your class.
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62 Breathless Math

"In this ad:ivity Students compare how often they breathe in a minute while resting and while exercising.

Objectives  To relate breathing rate to the body’s activity level.
, To practice methods for improving the accuracy of data.

‘Materi‘ails, For each student:
— 1 Activity Page
1 Data Page

*teacher supplied

For each team of two:
*1 calculator (optional)
1 cup, clear plastic, 9-0z
*1 watch or clock that times seconds

Advance Preparation**
You may wish to review or introduce two-digit multi-
plication, as well as the use of calculators.

Background Information

Lungs are football-sized, spongy organs located in
the chest on each side of the heart. The lungs have
two functions: to take in the oxygen gas that is
needed for cellular respiration, and to eliminate the
carbon dioxide and water vapor gases that are
byproducts of cellular respiration. Cellular respiration

is the chemical reaction that makes the energy from
food available in a form that the body can use.

The lungs fill with air when the diaphragm, a large
sheet of muscle that lies beneath the lungs, contracts
and moves down while the chest muscles raise the
ribs. This action expands the lungs. As the lungs
expand, air rushes in through the nose or mouth to
fill the newly-empty space. While fresh air is in the
lungs, oxygen from that air is taken in by red blood
cells, which carry it to every part of the body.
Likewise, the red blood cells release carbon dioxide to
the air for elimination from the body. Exhaling
happens when the chest muscles lower the ribs and
the diaphragm relaxes and pushes upward, thus
reducing the size of the chest and lungs and pushing
the air out through the nose and mouth. The higher
the level of carbon dioxide waste in the blood, the
greater the breathing rate. Carbon dioxide waste is
greater during exercise and under stuffy conditions.

The lungs usually contain about 1.5 liters of air, even
when the person has exhaled. Normal inhaling brings
in an extra half liter of air. Very deep breathing may
bring in as much as 3 liters of air. Exercise can
increase the volume of air brought in from a half liter
to 1 or 1.5 liters of air. The body requires about

8.5 liters of air per minute while lying down and
twice that if sitting. It requires 25 liters per minute if
walking and more than 50 liters when running. The
average person breathes in over 300 million liters of
air in a lifetime.
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Teaching Suggestions

1. Give each team of students materials for Try This:
1 magnifier, 1 clear plastic cup, 1 calculator
(optional), 1 watch or clock.

2. Instruct your students to count the number of
breaths one partner takes in 1 minute.

3. Demonstrate how to hold a clear plastic cup near,
but not completely over, the nose. The exhaled
water vapor should show up as condensation or
“fog” on the inside of the cup. Hold the cup such
that the fog disappears as the person inhales.

4. Have one partner count the other’s breaths, using
the clear cup.

5. Have students reverse roles and count the number
of breaths the other partner takes in 1 minute,
using both methods.

6. Remind students to circle the number of breaths
per minute that they think is most accurate for
each person.

7. Assist students in multiplying breaths per minute
by 60 to find breaths per hour.

8. Encourage your students to count breaths as they
jog in place or do jumping jacks.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. When do you think your breathing is fastest?
Why do you think you breathe fastest then?

2. At what time in the day (or night) do you think
you breathe least often?

3. Think about times and places in which you
breathe rapidly, even when resting. Why do you
think you do this?

Results 77y This: The average adult breathes from 14-20
times per minute at rest. Children breathe between 20-26
times a minute at rest. Most of your students will record
from 25-40 breaths per minute; being conscious of breathing
tends to increase the breathing rate. Many may nearly double
their breathing rate while exercising.
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ACtiVity (P2 Breathless Math Team Partners

How many breaths do you take while resting and while exercising?
(©SREEWA You need 1 magnifier, 1 clear plastic cup, 1 calculator (optional), and 1 watch

or clock that times seconds.

Record the Focus Question at the top of your Journal Page.

WAL 1. Count the number of breaths your partner takes in 1 minute. Your

partner should count also, to double-check. Record both counts.

2.Hold a clear plastic cup near (not over) your partner’s nose. Look for

fog in the cup. Practice holding the cup at the right distance. The
fog should show up with each breath. It
should go away in between breaths.

3. Count the number of breaths in 1 minute
again, watching the fog. Record the count.

4. Circle the count that you and your partner
think is most correct.

5. Have your partner count the breaths you take
in 1 minute. Do this two ways, as before.
Record the counts on your Data Sheet.

6. Circle the count that you and your partner
think is most correct for you.

ission granted to purchaser to photocopy for classroom use.

7. Multiply your breaths per minute by 60. This
gives you the number of breaths you take in
1 hour while resting.

8.Jog in place or do jumping jacks. Have your partner count your breaths
for one minute while you are exercising. You should count, too.

© 1997 Delta Education, Inc. P

9. Count your partner’s breaths per minute while he or she is exercising.

10. Compare the breaths per minute at rest and while exercising. Which
is greater for you? Which is greater for your partner?

DI Tnvestigate one or more of these activities, using the materials.

a. Figure out how many breaths you take in one day (24 hours). Include
the number of hours you are active and the number of hours you are
not active.

b. Think of ways to make your one-day count even more correct.
Describe how you would gather any extra data you need.

c. Do people who have the same pulse rate have the same breathing
rate? Write a hypothesis, then design an experiment to test it.
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