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DOING 
SCIENCE 

BUILDING A MODEL HOUSE 

Introduction 
The house or apartment b u i l d 

ing i n w h i c h y o u l ive has been 
b u i l t to w i t h s t a n d m a n y stresses: 
p o u n d i n g ra in , the heavy w e i g h t 
o f s n o w , or the batter ing w i n d s 
o f a s torm. The f loors h o l d heavy 
f u r n i t u r e and sometimes large 
numbers o f people . The design 
o f these structures is a result o f 
cont inua l exper imenta t ion and 
deve lopment over a p e r i o d o f 
many centuries. A l t h o u g h it may 
take years to learn h o w to con
struct y o u r o w n house, it doesn't 
take m u c h t ime to understand 
some o f the basic principles o f 
w h y bui ld ings stand u p . Using 
simple materials, one can learn a 
great deal b y b u i l d i n g and testing 
models. It is a direct way o f seeing 
and feeling h o w forces act o n a 
structure. 

Getting Started 
M o d e l houses can be b u i l t w i t h 

all k inds o f materials. Newspaper 
r o l l e d u p i n t o tubes, w o o d e n 
dowels , and strips o f balsa w o o d 
are a m o n g some o f the c o m m o n 
materials that can be used. One 
material that is uni form in strength, 
is relatively cheap, and is easy to 
jo in together is the dr ink ing straw. 
Following some simple procedures 
and using y o u r imaginat ion , y o u 
can b u i l d all k inds o f structures. 

To Assemble 
1. T o make longer sections 
squeeze one end o f a straw and 
place this i n t o another. 

2. Pins can be used to j o i n the 
sections at the corners. Y o u must 
be cautious i n w o r k i n g w i t h pins. 
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Time Frame 
one class period 

Materials 
• plastic drinking straws 
• pins 
• finishing nails 12 d. (3 'A 

inches) 

D o not poke yoursel f or y o u r 
partners w i t h the pins. D o not 
scratch yoursel f w i t h the pins 
that stick out o n the models y o u 
b u i l d . 

Before b u i l d i n g a real b u i l d i n g 
the architect makes drawings and 
plans h o w to construct i t . Y o u 
s h o u l d d o the same. Get together 
w i t h y o u r g r o u p and discuss 
w h a t k i n d o f structure y o u w a n t 
to make. The drawings do not 
have to l o o k l ike a real house. 
T h e y can s h o w o n l y h o w the 
frame o f the house w i l l l o o k . 

The size o f a m o d e l is an i m 
portant considerat ion. I f y o u 
make it t o o b ig , it may take t o o 
l o n g to complete . I f it is too small 
y o u may miss observing h o w the 
forces act o n it w h e n testing. 
Y o u w i l l also need to consider 
h o w to test i t . The f o l l o w i n g 
direct ions and challenge w i l l 
help y o u . 
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The Activity 
There are many ways of making 

and testing a dr inking-s t raw 
house. T o help y o u get started 
here is a challenge: 

Can y o u b u i l d a frame o f a 
house that is three straws h i g h 
and three straws w i d e that w i l l 
h o l d a paper container (mi lk car
t o n or paper cup) w i t h 25 nails in 
it? The container can be h u n g at 
the t o p o f the roof . 

The challenge is to d o this w i t h 
a m i n i m u m n u m b e r o f straws, 
using o n l y pins as connectors . 

As y o u b u i l d y o u r house y o u 
w i l l q u i c k l y discover that the 
sides o f the house have a tendency 
to buckle and fall d o w n or dance 
back and for th . T o solve this prob
lem exper iment w i t h one side o f 
the frame at a t ime to see h o w 
y o u can stop this m o t i o n . 

A square can be made r ig id b y 
placing a diagonal or several 
diagonals across i t . 

By i n t r o d u c i n g the triangular 
arrangement i n t o the frame, y o u 
make it r i g i d and stronger. Keep 
this i n m i n d as y o u p u t the w h o l e 
frame together and make the 
frame for the roof . 

Discussion and Analysis 
I f others i n y o u r class have also 

built models, compare your results 
to theirs. H o w do they differ, and 
w h a t parts o f the c o n s t r u c t i o n 
are the same? 

Part of Science Resources for Schools This Doing Science was produced by Staff of Science Resources for Schools 
Sponsored by the American Association The Children's Museum is made possible by a grant from 
for the Advancement of Science 300 Congress Street the Standard Oil Company (Ohio) 
1776 Massachusetts Ave., N.W. Boston, MA 02210 
Washington, D.C. 20036 Developer: Bernie Zubrowski 

© The Children's Museum, Boston/AAAS, 1984 



KLLLif O R S C H O O L S 

TESTING A MODEL HOUSE 

VOL. 2, NO. 2 

DOING 
SCIENCE 

Introduction 
W h e n y o u complete and 

strengthen all the sides and r o o f 
o f y o u r m o d e l house, y o u are 
ready for testing the frame. The 
m i l k car ton or cup can be h u n g 
anywhere y o u th ink is the strong
est part o f the frame. The d r a w 
ing suggests a few places. 

The Activity 
W h e n testing, add one nail at a 

t ime and w a t c h closely w h e r e 
straws are starting to b e n d . I f the 
b e n d i n g becomes great, y o u may 
have to add a few m o r e straws at 
that p o i n t . First see i f y o u r house 
w i l l suppor t 25 nails. A d d extra 
straws w h e r e they are needed. 
Once y o u have reached 25 nails 
keep adding m o r e and see h o w 
many m o r e can be added before 
some part starts to b e n d a great 
deal. T h e n add some more rein
forcement . W i l l any part o f the 
house suppor t 100 nails? 
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Time Frame 
one class period 
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Materials 
• plastic drinking straws 
• pins 
• finishing nails 12 d. (3 'h 

inches) 
• paper containers, such as pint 

milk cartons or paper cups 

Discussion and Analysis 
I n the b u i l d i n g and testing o f 

y o u r m o d e l , y o u may have 
added m a n y straws to make sure 
it w o u l d suppor t lots o f nails. 
Some o f these straws may not be 
needed for suppor t . T o test this, 
hang the b o x w i t h o n l y 25 nails 
o n the t o p part or center o f y o u r 
house. Start tak ing away the 
straws y o u th ink are not essential. 
D o this one at a t ime u n t i l the 
house just about supports the 25 
nails. Can y o u n o w describe what 
elements o f the frame y o u need 
to keep it s tanding up? 

As y o u have seen, placing a 
diagonal at the corners was nec
essary. This triangular arrange
ment o f the straws is one o f the 
essential elements o f the structure. 
The triangle is a r ig id shape c o m 
pared to a square or any other 
geometric shape. It helps make 
structures r i g i d . The triangle is 
also useful i n d i s t r i b u t i n g the 
stress o n a structure. Y o u can see 
h o w this happens i n the next 
ac t iv i ty . 



Going Further 
T r y b u i l d i n g other shapes o f 

houses and testing them. A-frame, 
dome-shape, and tepee arrange
ments are sometimes b u i l t . 
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BUILDING AND TESTING A MODEL BRIDGE 
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Materials 
• plastic drinking straws 
• pz>zs 
• finishing nails 12 d. (3 % 

inches) 
• paper containers, such as pint 

milk cartons or paper cups 

Introduction 
Another k i n d o f structure that 

w e f requent ly see and use is the 
bridge. Some cross over small 
streams w h i l e others span large 
rivers or harbors. Some o f the 
l o n g bridges are suspended f r o m 
cables w h i l e the smaller ones are 
often systems o f connected, trian
gulated, steel beams. 

The roof o f a bui ld ing performs 
a f u n c t i o n similar to that o f a 
br idge. B o t h structures need to 
span a distance w i t h o u t lots o f 
vertical supports , and to carry a 
heavy load. Recall y o u r experi
ence w i t h the m o d e l house. 
What type o f r o o f was s trong 
enough for support ing the weight 
o f the nails? C o u l d this shape be 
adapted to f u n c t i o n as a bridge? 
T h i n k about y o u r experience 
w i t h the m o d e l house, as y o u 
n o w take u p the more challenging 
structure o f m a k i n g a bridge. 

Preparation 
There probably are bridges near 

y o u r h o m e or school . Before 
b u i l d i n g a m o d e l br idge s tudy 
these bridges b y m a k i n g simple 
drawings o f t h e m . Y o u can also 
f i n d pictures o f bridges i n books 
about engineering or structures. 
T h e n , plan w i t h the rest o f y o u r 
g r o u p h o w to assemble a simple 
b u t s trong br idge. 

The Activity 
Using dr ink ing straws and pins, 

b u i l d a free-standing bridge that 
w i l l span a gap o f 50 c m (22 in . ) 
and h o l d 50 nails i n a paper con
tainer hanging i n the m i d d l e . The 
ends o f the br idge cannot be 
anchored b y the chairs or tables, 
and there s h o u l d be no vert ical 
supports under the bridge. 



Recall y o u r experiences using 
diagonal and triangular arrange
ments w i t h the house. Remember 
that triangles are very r ig id and 
strong. 

As y o u b u i l d y o u can get some 
idea o f h o w the structure w i l l 
react to weights o n it b y pressing 
gently i n the middle o f it . Bending 
straws w i l l s h o w w h a t parts o f 
the structure are most i n danger 
o f fa i l ing. 

I n testing d o not add all 50 
nails at once. Instead, count one 
at a t ime i n t o the hanging con
tainer. L o o k for straws that are 
bending . Y o u may have to add 
extra supports at that p o i n t to 
prevent a collapse. Once y o u 
have reached 50 nails and the 
br idge is sti l l s tanding, keep o n 
adding more. Can y o u reach 100? 
200? As y o u do this y o u may have 
to add a f e w more straws for 
re inforcement . 
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Discussion and Analysis 
• As y o u d i d w i t h the m o d e l 
houses, compare y o u r f inal struc
ture to others i n y o u r class. Have 
others bu i l t a triangular shape or 
structures that are a series o f 
triangles for the sides o f their 
bridges? 
• T r y to determine the m i n i m u m 
number o f pins and straws needed 
to span the required distance. 
H o w many straws can y o u take 
o f f y o u r c o m p l e t e d m o d e l and 
still support the weight o f 50 nails? 

This Doing Science was produced by Staff of 
The Children's Museum 
300 Congress Street 
Boston, MA 02210 
Developer: Bernie Zubrowski 
© The Children's Museum, Boston/AAAS, 1984 

• Many short span bridges today, 
such as rai lroad bridges, have a 
structure that is l ike a series o f 
connected triangles. Can y o u 
b u i l d a br idge where each side o f 
the structure is a single triangle? 
H o w many nails w i l l i t support 
before it fails? Where c o u l d y o u 
add one extra straw o n each side 
o f the structure that w o u l d make 
a difference in h o w m u c h weight 
it w i l l support? 
• Can y o u b u i l d any k i n d o f rec
tangular br idge that w i l l suppor t 
many nails? 

Science Resources for Schools 
is made possible by a grant from 
the Standard Oil Company (Ohio) 
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