6. SkinWise

Background

Skin protects inner tissues of the body and also provides
communication {through the sensory system) with the ovrside world.
The skin also helps maintain a constant temperature within the body
by aiding in cooling—through increased blood flow to the surface and
perspiration; and heating—by reducing blood flow near the surface,

The skin is comprised of different layers, The outermaost layer, the
epidermis, consists of an inner layer of living cells and a wp layer of
compacted dead cells, In fact, most of the skin that is visible on our
bodies actually consists of dead cells! Skin color is determined by
special cells called melanocytes located near the base of the epidermis.
The lower layer, the dermis, is fibrous and gives strength to skin, Most
nerve receptors that capture information from the cutside world are
locared at the top of the dermis or the base of the epidermis.

Skin is especially vulnerable to the effects of ozene depletion in the
upper atmosphere, Ultraviolet radiarion produced by the sun can
damage skin— causing premature wrinkling and loss of elasticiry, as
well as skin cancer. As increased amounts of UV radiation reach the
surface of the planet, the risks for skin damage also increase.
Sunburns and suntans both are evidence that skin has been exposed
to too much damaging radiation. UV radiation also can harm parts
of the eye.

This activity builds awareness of skin by having students
contrast and compare the “skin” of an orange to human skin.
Srudents also will compare the surface area of an orange to the area
of a person's skin,

Links

This activity may be taught along with the following components
of the My Home Planct Earth unir.

Adventures:
Mr. Slaptail’s Curions Contraption, pages 21-22
Science box, page 20

Fxplorations:
What Iz Itf, page 6; Skin Wise, page 8

Set-Lp
Begin with a discussion involving the enrire class. Have students
conduct the activity in groups of 2-4,

¢ Skin ip a vital part of
the body.

= Skin must be protected
fram sun darmage,

Students will compare and
contrast their owr akin
{including area) with that of
an orangs.

= Fradicting

* Estimating

» Calculating

* Fraphing

* Drawing conclusans

Praparation: 10 minutes
Class: two seasions of
J30-00 minutes

Each group of studants will

need:

* grange or targerine

¢ plastia knife

= paper towals

¢ 2-3 foet of wan papar
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= crayoend or markers

* tope meadure

*+ shaot of paper or notebook
for chsarvations

+ gopy of Gragh Paper page
{qr comtimeter rulad gr'lp-h
paper)

- gopy of Skin Opsarcations
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Frocedure
Session 1: Fstimating surface area of an orange Stidents will

1. Generate student interest by brainsterming about things thar have nﬂ;-nateﬂhﬂ
a skin. List student ideas on the board. Oblder students may record sure ::,-mthe
the list in their science notebooks. _ akin of an

2. Discuss the purposes of skin and ask for different examples of skin srange.
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{tree bark, skin on a banana, lizard skin, bird skin, etc.) based on
the list of things with skins.

. Holding an orange, explain to students thae they will be examining
the skin of an orange and comparing it with their own skin. Ask,
Hoe is the skin of an orange like your skin? Hot is it different?

. Have materials managers collect materials for the groups. Each
group will need: an orange, paper towels, plastic knife, rape
measure, sheet of writing or notebook paper, and two or more
sheets of centimeter square graph paper,

. Begin the group activity by having ore student (recorder) list
the group’s observations about the skin of the orange. Then
place a check nexrt o the observations thar would be the same
for human skin.

. Mext, ask, How much skin docs an orange bave? How conld we
find ost? Instruce students to estimate the amount of skin on the
oranges by coloring similar areas on their graph sheets, They may
want to measure their oranges using tape measures. With older
students, use this opportunity to investigate the relationships
among diameter, circumference and area,

. Ask, How coneld you check your estimates? Have students peel the
oranges and, within each group, trace the peelings onto graph
paper. Have them color the traced arcas orange. Have students
count the number of squares that are colored and decide how
much skin their orange really had. Let students devise their own
methods for counting parmially colored squares, or instruct them
to count every other partial square. Ask, Are you surprised about
the area covered by the skin? Why or why noté

. Next, have the students examine the peeled oranges. Discuss what
might happen if oranges didn’t have skin.

Session 2: Estimating the amount of skin on a person

. Explain that, just like oranges, our bodies need prorection.
Mention some of the characteristics of skin: skin is the body's
largest organ; skin provides strong protection from gesms; skin
houses our cooling and heating systems; skin contains receptors
for our sense of touch, ete. Refer students to the diagram of skin
on page 8 of the Exploraiions mini-magazine,

. Ask, Howe msech skin do you bave and bow do you protect ité
Students can record their estimates in their science notehaoks and
list ways they protect their skin.

- Tell ssudents thar the area of skin on the body can be measured
with relarive accuracy by applying the Law of Nines. This rule of
thumb was developed to help doctors estimate the amount of skin
damaged in people with burns, Roughly, each of the 11 major
sections of skin on the body accounts for 9% (or 1/11) of the
rotal. Using this rule, students can estimate the total surface area
of skin by measuring the area of one arm.

. Working in reams of two, have one student wrap another’s arm in
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Law of Nines

|

Each of the major parte of the

body reprasente abeut 8% o 1M

of the total ameunt of skin.
Front of sach leg g%
Back of sach lng g%
Each arm g%
Haad 2%

Each kalf of front tarae 8%
Each kalf of back torsse 8%

Mary aspects of circlos and
ephares are describad
mathematically using radius
(r) and =
2r = diametear
2nr m girceumfaranca
4,30 w surfaca area of o
spharg
&30P = volume of a sphere

The area of an irregular geomeatsic
shape with stralght sides can be
estimated by dividing the shape
into one or More ractangles
and/or trlangles. Fird the area of
sach of the smaller shapes and
sum the individual areas to find
the total araa.

To find the area of a restangle,
multiply height times width.

To find the area of a Aght triangle

(@ triangle with a .
80" angle) height . B
muiltiply haight * L
times width and width

il tha redult by twa.

Diviede other kingds of triangles
ints two right

Eriangles and i
calculats tha
areas as abpve, L]
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wax paper. Have them mark any areas of overlap, so thar they
will not be counted for the estimate of surface area,

5. Have them spread the paper out over two or more sheets of
centimeter graph paper and count the number of squares (or have
older students measure the dimensions of the wax paper and
caleulate the area as if it were a rectangle, or a rectangle and one
or more triangles).

&. Once students have found the surface area of an arm, have them
multiply that figure by 11 to obtain the total surface area of skin
on the entire body.

7. Ask students to imagine how they might look and feel without
their skin—ijust like the peeled orange. Mention the importance of
protecting skin from damaging radiation [uleravioler) from the
sun. Discuss strategies for protecoing skin, including wearing
clothes with long sleeves, always applying sunscreen, wearing
hars, etc.

Yariations

® Wrap the ennre body of one or more students in wax paper,
then spread the paper out and measure its area. Compare the result
tor the estimate using the area of only one arm.

® Have students calculate the area covered by a t-shirt, shorts,
bathing suit or other clothing. Challenge them to figure our the
amounts of skin that are exposed when wearing short sleeves and
shorts instead of long sleeves and trousers.

Guestions for Students to Think About

# Read about ozone depletion and the role of CFCs (chloro-
fluorocarbons) on page 3 of the Explorations mini-magazine for this
unit. What else can vou find our abour the czone layer? What is
being done to protect this vital part of the atmosphere?

6. BkinWise
Mly Hiome Flanet Earth 24

Sunscreens

Commercial sunscresns
protect the skin by shielding it
from U¥ radiation. The most
effective products are thick
creams, liks zing oulde or
titanum oxide, that do not let
any radiation pass through to
the skin,

Many sunascreans confain 2
ehemical known as PABA
{p-aminobenzole acid). This
oftar is used in tarning
lotions, becausa it lets some
of the lenger wavelengths of LY
light through. The skin reacts
to the LY light by creating a
protective Layer of pigment.
Unfortunately, even a tan that
is acquired slowly with the
benafit of tanning lotion atil
is svidence of skin damage
that eventually could lzad to
prematurs aging ard/or

okin cancer.

Other sunscraans with
gompounds such as
hmfh-nam and
dizaybanvone F.rm"l.dn
protection againat all
wavelengtha of LV light.

The “Sunscresn Protection
Factor™ (SFF) of a lotlon
Serves as 8 messure of e
protecting power. A produst
with an SPF of 10 reduces the
the amount of radiation
reaching the skin by a factor of
10. Most experts recommencd
that Frpdu-l;bﬂ with an SPF of
at least 15 be applisd daily.
Feople with fair akin should uss
sunscreans with an SFPF of at
least 3.

d you kriew that hair, feathers,
scales, claws, hooves and
fingernaile all are part of skin?
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Centimeter Graph Paper
Papel Cuadriculado

Mame/Mombre
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Skin Observations

Mame

Skin of an Orange
1. Observe the skin of an orange. Write your observations
on a separate sheet of paper.

2. Put a check beside the observations that are the same for human skin.

3. How much skin do you think is on an orange? Write your prediction bereath your
observations.

4. Now, peel an orange and lay the pieces of skin on graph paper.

5. Trace around the pieces and color in the spaces that were covered by the
orange skin.

&. Count the number of squares that are colored. How many centimeter squares
did you count? Write the number here.

Area of skin on orange = cm’

by Skin
1. How much skin do you think is on a person? Write your prediction bensath your
predictions for the skin of an orange.

2. Wrap your partner's arm in wax paper —making sure to just cover the arm,

3. Lay the wax paper over graph paper and count the squares that are covered. This
is the number of square centimeters of skin on your arm. Write the number here.

Area of skin on arm = em®

4, Multiply this number by 11 to figure out the total area of skin on the body.

&. SkinWise My Health My World
My Home Planet Earth 26 S1998, WOW! Publcations

x 11 = ‘

cm® cm’®



