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Clay Boats

by Gregory Grambo

f you place a penny into a glass of water you

will see it sink to the bottom of the glass.
Gravity will put it there, especially since the
penny is heavier than the water in the glass.
When we talk about how heavy one item is
compared to another, we use the term density.
Water is lighter and less dense than the penny
(whose molecules are packed much tighter
together than the molecules in water thereby
creating the higher density). Steel is also denser
than water. Place a nail or screw into a glass of
water and it, too, will sink to the bottom. How,
then, can a battleship or aircraft carrier float?
They are made of steel, a material much denser
than water. The laws of physics and chemistry
tell us that these materials should sink. How,
then, is it possible that this heavy material,
which is denser than water, can be made to
float? '

A glass jar and its metal lid are both denser
than water. If you put the lid on the jar and

\

foil can be substituted for the clay in these

peer into its contents, you may see that the jar
is “empty.” Place this empty jar into a basin of
water and watch it float. Ask yourself why it is
floating. The key to this problem is what is
really inside the so-called empty jar. Trapped
air inside an object will keep it afloat. Air is
much less dense than water.

In the following two experiments, students
will take a material that is more dense than
water, called Plasticine™ (an oil-based clay)
and make it float. They will also play a game to
see which floating object built can support the
most weight. Since these experiments can get a
bit messy, it is advisable to cover the tables
with newspaper or plastic sheeting. Aluminum

experiments. If you prefer to use the foil, you
will need a much larger supply of paper clips
for experiment two, as the aluminum boats can
hold more weight than the Plasticine™ boats.

_/
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Clay Boats

Experiment 1

How can vou make something heavier than water float?

1

BASIN of WATER

Begin with

=

o

ciay PLASTIc i0E

2

You are going to use a spe-
cial type of clay called Plas-
ticine™ . Take a piece of Plas-
ticine™ and a piece of regu-
lar clay from the teacher’s
desk.

S -

ﬁ

How are they similar?

5

How do they make your hands
feel?

—8

[3

I

How are they different?

——
6

Put a piece of each in water.
Describe what happens.

Z2
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7

Which could not be used in
water? Why?

it float on the water.

8

Take the other clay and make

——

9
You may bend, fold, and cut.
: — — — —
10 11

Ways it WO rkS (Draw pictures.)

Why do these ways work?

Ways it does not Work eraw pictures)

Why don’t these ways work?

%
-
Homework:

How can we take a material (like clay or steel, for example)
which is heavier than water and make it float on top of water?

Educational Qasis, Issue 41, 1993 © Good Apple
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Clay Boats Experiment 2
How much weight can a boat hold? How can we find out? \
L X/ 4
Begin with ﬁ S———= >
cuP‘S } .
K/ oM
@ @ - efr?zﬂfne.:f;. BASIN OF WATER
2 3

If you ever go on a boat you Why should you not put ten
may notice a sign that says people into a rowboat?

you can only put so much '
weight in the boat. Why
would a boat have a sign like
that?

How can we find out how
much weight a boat can hold?

Float your boat from Experiment 1 in a basin of water or make
another boat and float it. Fill the boat with paper clips until it
sinks. Record your results on the chart on the back of this sheet.

12 Educational Oasis, 1ssue 41, 1993 © Good Apple
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6

Do this experiment four times.
Dry off the boat and clips each time.

7 | 8 Trial

Why must you dry off the 1121314l Average
boat and clips?
Number of
clips boat
will hold.
- T —
9 Bar Graph 10

Do your results come out the
same every time?

2 Why or why not?
s —
§ —
2 11
s 2 Does everyone else’s boat
[ R hold the same number of
R paper clips?

10

el 2 3 4 Why or why not?

I —
Homework: 3. How can you get rid of vari-
1. What does variable mean? ables?
2. How can variables hurt an 4. Which boats worked best?
experiment? Why?
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Hand Written
experiments
used in class.

With Answer Key



Clay Boats Namae
Class

HOW Can you make Somethin
Teavier than water ﬂoa*? g EXPQNW\@O‘} j_.

Group No

S\

C.\a\' plasticine

B Yoo are gmng to use a 9 How are +\\ey J \qerem?
special +ype of clay |
calles plasticine . Take
o pece of plasticine

and a pwece of regu\ar

clay Ceom  +he seachers

desk.

Y How ate -er\i Sitalar?

Pux o Plece of eachn
‘water. Describe what

kap pens .

Grombo 1997

2 How Jdo +\neJ make )/ul'
hands Feel *




\C}\ COoVd not be Take -\'\V\e other C\A)/ Gnd

make W Float on+he
wader

Y You may bend, flyadeut &

= does nat wolk.,
(oeaw p.c\—ufes)

Ways W+ WO(kS . CD(A\U Pnchfes)

ka Ao thew Ways wo rk?

Why domi  +these ways

work 7

H oméwor‘lc -

- How can we take a ma+emcx| (ke clay or steel For
cxamp\c) w\mc\n iS heav\er +kan vuak/\ an() make
v Flook on+op a@ wader 7



Clay Doats Name
)/ C\asa | Group No

HD\N much W&g\'\* can a boat _ Z
hold? How can we find ovt? X per \ment

, ‘ m E—— .
| \J\j\\*f\\ %ﬁﬁ
Pagen clips

? 18 you e\le(ga a
bsat oo may nohce
a 5'\g\ thost Says

Cl 3y ‘voor \é %

GIM ’J’)LP- \ Bahn on.x«.\

3 W\r\y _«.kolR+ | ya p+ 10
Peo?\e nta o row boot *

XDU ZoN on(\/ PU_\—

50 muoch  weipht On

e oot W \ny would
a booy  have as iéf\ like
thod 7 |

| '\—\ow con we Fimd oot hew |
Mo ch w.e\%m a bead coan

hold

\Oa‘\ \Vour \aoa—\' C(‘Orv\ QxP€r|M6n5\ l. \N O\¥as|'n o'\(

waoen o moke oanotben basat ana *ﬂoa-\- -t 86 fn +2
Cl\\ ‘\’t’\? bO&"‘ V\II\'l’\ Po&pé‘\ clioj. \jn'h\ \-\ S\n cs,@ggor

resolds on the CL\(A(“’ on 4he baa\c m[ *\'L\Is sloet

your

C’""s - e L/\ t;



Q7Da -\’\\'\5 a.x@d(‘l\'Y\Cﬂ“' L‘ +me's, D(\/ o;é %\6 b°¢+ a"'a
C_\}?J caon Yime.

D Why  mvst yoo Acy |
O CY xhe boazlr and Y

C/\\?b?

No of

C‘J ) pb
beat will
hald

Q

Comeé out

19) Do your resolts
the same e\rerY hmc?

Gea p\\ you( resolts

hold

ps boat wil

W\V\r n \\”\y not+ 4

Nowher of chi
5 ¥ 3359

B AR GRAPH

>.<. .

Does everyone 2lies boat § W, swodke -

had the soame nomber of
paje clips! - What does Varioble mean

2- How can Varna\/J\es l’\ar+an
W‘\y n Why nad ’ experiment?

3- How con you gc‘# cid o variable

4. Which bosks warked b¢s+? Wh)/ 7



Name
C\ass____Group No

How can you make Somethin
heaver than water Qoa’f.? S Expammem\ j_

Clay Boats

B 8gm L Basin
N

e — "

2 You are going +ouse a 3 How are +k¢\f 3 Ferent?
special +ype of clay
called plashicine . Take
a pece of plashicine
and apece of cepular
clay From +he weachens

aesk.

Clay feels wet,
Plasticine feels oily.

How are They silac?

Both can be molded into something, and they weigh about the same.

| o

£ How aa 'H'\EJ make ynuf pu* o pueu o(eu\\m

haads el ? waker. Describe what
Plasticine makes your hands kaP pens . %
feel shmy. The clay falls
apart.
aE——

Grnn‘\bo 1997

Name
\855 ___..__Group No —_

How much we‘gm can a boat 2_
"\DIA? HDW £an We C\,\‘) OU*? EX Pe(’"“e’\"’

C\ay Boats

{

U Boec o

Papes clip, from orp. |

Basn of miaem,
—

1€ you ever 0o on a
baat You tAAY  notwe
a SKSV\ Ahat says

B Why shoddnt you put 0
Pca?\e n4s o row boot ”

| &8

L R
How can we Find sur haw

It would sink tao low
into the water

rnu can onh’ put

50 muckh  weisht on
the oot WHY woild
a biat  have o s |£n lke

-
ot

The boat will sank too low mudh wg‘%h" a bﬂa‘* can

allowing water to come over the ho\A?

Zides and fill the boat. It will then

sink. Keep putting weight in a boat

until it sin]
s
e —

Float vour boar From axperment L 1n wbasin of
WAMA  of make onothua boat and Fload . Tned

y ——
2 Do rhis axwpetmeny 9 4mes. D.—Y o€  the Boatr and

EN the boatr wth Papa chios. untd W 31n kS, Racor
yoof  fesulds on +he chart on +he baclk of this sle

SE— .
. . 199%

JW‘MC}\ Could not be Take +the ather clay and

5
U0 \n waier! W\Y make 4 Float onvhe
gt sl fuverin waler

EYO\) may beno, flyandcnt &

. —— e I
yWAys b works. Coam pretared ! \%y; vt does nat worlk.,
) (-D’A-J f-d'ules)

Wl\y 3o thew ways wark? Why 2omt  these ways
wark 1
No air 18 inside and this allows the plasticine

— L

11 rests on the suwrface of the water

2) holds air inmde it,

H omewark -
S

- How can wetake a ma+er«‘al,‘ (ke clay or stee! For
examf\t) whidh is heavier +kf;.n watea p and make
w Flook oniop ot water’

If awr can be trapped or fit inside the object 1t will float.

e [ cuch  Yime .

EWI\() Mt you dry

oft Yne boat and
d\?b?

No o
The water on the clips will give
and untrue reading.

dl NUMBERS WILL VAR
bast will
=) T
;36:-19\\ yoni fesults % E Do your msols come ot
g
v
q

e

fn = V-
1 ]2 3149

: the same ever\’ hmc?
WILL:

No.

3
3
S

VAR

H

Wr a Nk' not

Everyrime you do things a little
differently, results will change.

»
3

X

<
b
i

=

B

T

=4 ' ——— —

R —
| ewryone clies boat | )0
T

hld +the same number of
?a e c\‘.Ps?

Flat boats bold lesa clips and some
boats bad hoies in them.

ka n W\\y nH?

The higher the sides of the boat.
the more clips it will hold.

I What Jdoes Variale mean

Things that mess up your experiment.

2-How can varables hors an
expesiment?
They cause changes 1n your resuits,

3- How can you pet rid of wridble
Do the same all the tife.
ey 4- Which boots work® best” Why ?

Higber nide boats hoid more air
and thergfore maore werght.




Clay Boats Namae
Y =0 Class

HOW cCan YOU make Sorethin | |
Teavier than water Qoa’c? S Expammerﬁ ,/]_

Group No

S\

C\a,\f p(“'h cing

2/ Yoo are gong +o vse a
special +ype o€ clay
called plasticine . Take
a pPece of plasticine
and a piece of regu\ar
clay €rom +he seaders

desk.

3/ Now are they dFHerent?

Clay feels wet,

Plasticine feels oily.

) How ace -H\e\i siedar?

Both can be molded into something, and they weigh - about the same.

Pux o Plf_’ce o(ea.c\\m
waker. Describe what
kap pens .

The clay falls —
apart. 1

) HOW Do ~\'\12} make your
haads Feel *

Plasticine makes your hands
feel slimy.




Which could not be
U9 \n water! Wk)ﬂ

Clay is partially soluable
so it falls apart in water.

Take the other da)/ Gnd

make 4 Float on+he
waler

YOU may bené, (“Oléanbcu‘} 2 g

=+ Aoes nat wolk.,
(oeaw g.d—u{es)

es

y Ways \“’ WO(&S . CD(AVU Pnd\)f

ka Ao +these ways work?

1) rests on the surface of the water

Why dond  these woy's
work 7

No air is inside and this allows the plasticine
to sink.

2) holds air inside it.

H oméwor‘!c -
D

- How can we +alkke a ma+cm‘al/ Chlce clay or sieel or

cxamp\c) which ic heavier +han walea y and make
b Flook ontop m.@ water”?

If air can be trapped or fit inside the object it will float.



Clay Boats Name
/ Class _ Gr‘ooP No____
How much welgk% can a hoat _ | Z_
hold? How can we Gwd oot ? \:_Xpemmer\‘r

Wk @ @

Papen C\\ps Crom axp. \

Bod\r\ ,C wWiadts

3 Why shotlat you pot 10
Peo\)\e nta o row boat ?

It would sink too low
into the water

) \(¢ you e.\le(go 6n a
boat Yoo may  notce
a 5'\gr\ &kod 56\75

rou o on\\/ pw\'

50 moch  weioht on

the oot . W \'\%J would
a boax  have as 1én like
Yhod ¢

The boat will sink too low

allowing water to” come over the
sides and fill the boat. It will then
sink.

'How con wWe Fimd ooy hew
much We.\%m a boad can

hotd

Keep putting weight in a boat
" until it sinks.

F\\oa—\ \ViXVig \aoa* me'm axPenmcn‘} .L Wa o\\msrn o—(

WOXA o moake onotben boat and float +. Beprn +o
Cl\\ ‘\’L\P b00.+ w Yl ‘DAPQ\ cliDj. \_\n-{.\ W 9Sin ks, Recor

your  tesulls on the chart on +he bacle sf this shoet

o\ 19Q3F



S Da this ax@é(‘t\'\’\dv’H— 4

c_\'ng; coh Yime.

Wk\f must Yoo dry
ofC swe losat and

C\\?ﬁ?

The water on the clips will give
and untrue reading.

-3

Grap\\ you( resol+s

hold

'—g GRAHH
- WILL

S

-

a VARY|

Nowber of chi
5+ 889

Does every one cles bo
h\d the same nomber
pa?& C\}PS?

Flat boats hold less clips and some
boats had holes in them.

ka n W\\‘\ nn-’t?

The higher the sides of the boat,
the more clips it will hold.

RBAR GRAPH

+imes, Dry ot *lr\f’ baa.+ Ou\.c)

\+s come out

19/ Do your reso

Yhe same every fime 7

No

W\\r n \t\n\y not *

Everytime you do things a little
differently, results will change.

at

Homework -
of S

i- What does \Iana\o\p mean ?

Things that mess up your experiment.

2- How can '\lo‘rna\a‘fS har+ an
experiment?

They cause changes in your results.

3- How can you pet rid of variable

Do the same all the time.

4. Which boats warked b¢s+? Why L

Higher side boats hold more air
and therefore more weight.



