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Wind-up Walking Toys
Speed, Time, and Distance

Think about This Many people still consider 
 “Bullet” Bob Hayes to be the world’s fastest runner. In the 1964 Tokyo Olympics, 
he was part of a 4 X 100 relay race. He was already running when he took the 

baton. He completed his 100 meters 
of the relay in 8.6 seconds. He also 
ran the 100-meter dash in 10.05 
seconds. In this race, he started from 
a still position. Four years later at the 
Mexico City Olympics,  James Hines 
ran an o�  cial time in the 100-meter dash that was less than 10.0 seconds for the � rst time ever. His record stood for several 
more years, but Bullet Bob’s relay race time will be a hard record to break.

These very fast runners were moving an average of about ten meters every second. Use a meter stick to mark o�  ten meters 
and make a prediction of how many meters you think you could run each second. Would you like to be able to � gure out how many meters you can run in one second? 

We can calculate the speed of a moving object by testing wind-up toys. How far a wind-up toy moves can be measured with a ruler. How long it takes the toy to move a 
certain distance can be measured with a watch. These two numbers can be used to calculate its speed. 

The Investigative Problems
How can we determine the speed and motion of a wind-up walking toy?  
How can this be shown on a graph?
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Procedure & 
Observations
1) For these measurements, you will need a metric ruler 

where each centimeter is divided into tenths. Look 
carefully at the markings on the ruler. Notice there is a 
long line by each number. There are shorter lines follow-
ing each number. The short lines are written as decimal 
numbers. Measure the line to the right by putting the zero 
mark of the ruler at the beginning of the line. The correct 
answer is found by writing the last whole number, a deci-
mal, and the number of short marks following the num-
ber. The abbreviation "cm" is written after these numbers. 
Did you get 15.3 cm for your answer? Work with a partner. 
Each of you should draw two or three more lines. Measure 
each other’s lines. Check each other’s answers.

2) Lay the ruler out in front of you. Wind up the walking toy 
next to the ruler and measure how far it walks in ten sec-
onds. Record. Calculate its average speed by dividing the 
total distance it walked in centimeters by ten seconds. 
Write your number answer followed by cm/s. This is read 
“centimeters per second.”

3)  Measure how long it takes for the wind-up toy to walk 
one meter. Record. If it doesn’t make it that far, record 
how far it walked and the time it walked. Calculate its 
average speed by dividing the distance it walked by the 
time. The speed will be in m/s (meters per second) if it 
walks as far as a meter. If you measure the distance in 
cm, your answer will be in cm/s.

4)  Go back to the starting point. Wind up the toy again. This 
time lay down a toothpick next to the ruler every time 
the instructor calls out a � ve-second interval. Record for 
30 seconds. Measure the distances between toothpicks 
and record in the chart below. 

 5) Graph the results of distance versus time. Your teacher 
will show you how to put this information in the graph. 
Does your graph make a straight line or a curved line? Try 
to think of a reason for this. 

6) Did your walking toy start out fast and then get slower 
until it stopped, or did it keep walking at the same speed 
all the way?

7) Race your walking toy with someone else’s. Which one 
was the fastest?

Procedure & 

Gather These Things:�ª Walking toy   �ª Chart

�ª Pencil
�ª Clock with second hand�ª Toothpicks   �ª Metric ruler (with each cm  

 divided into tenths)
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described by its speed, time in motion, distance, and direction. 
Students learn to accurately use a metric ruler. They measure 

time elapsed and distance traveled for a walking toy. They use this information to make a graph 
and to calculate speed. Motion can be measured and represented on a graph.

Measurement is such a basic scienti�c skill that all students 
should master how to use a ruler. The measurement of the line 
should be exact to the nearest tenth of a centimeter. Include 

exact length of the line students measure. Be sure to give them opportunities to measure other 
items if some students seem uncertain. For example, have them estimate and measure some 
things at their workstations, such as the height of the pages in their book in centimeters or the 
height of a particular letter or number. Measurements smaller than 1 cm should be written as 
0.X cm. A letter might be 0.2 cm in height. Remind students that all scienti�c measurements are 
done in metric units. Also, be sure that every measurement includes a number and a unit (cm, 
m, g, etc.). Generally, a number alone is not a correct answer — an answer must include both a 
number and a unit. 
In making graphs, students should identify evenly spaced lines. Use 0 through 30 seconds for the 
bottom horizontal axis. For the distance on the vertical axis, you may need to go from 0 to 30 cm, 
0 to 60 cm, or 0 to 120 cm, depending on how far they walked.
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