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Marble Scattering Lab 
Activity 

 
Background 
 It is possible to take for granted the time and effort spent by past scientists which 
contribute to the knowledge of the atom we have today.  Let us imagine that we are one of these 
scientists, Ernest Rutherford, and perform an experiment much like the one he conducted in his 
own time. 
 Rutherford wanted to perform an experiment that would prove or disprove J.J. 
Thomson’s plum pudding model of the atom.  Thomson’s model of the atom contained a 
positively charged electric field in which the electrons were suspended.  His model consisted of 
mostly empty space with the electrons accounting for the mass of the atom. 
 The objective of Rutherford’s experiment was to test the validity of Thomson’s plum 
pudding model of the atom.  Rutherford shot alpha particles at a thin sheet of gold foil.  He 
hypothesized that if the gold atoms were composed of mostly empty space than the alpha 
particles would go through the foil like a cannon ball through tissue paper.  An alpha particle has 
a mass 7300 times greater than that of an electron.  Any collision between the two should only 
move the alpha particle slightly off its original path.   

His result showed that most of the alpha particles passed through the foil as if it wasn’t 
even there.  However, some of the particles were deflected at large angles and a few were even 
deflected straight backwards!  This can be compared to shooting the above cannon ball at the 
piece of tissue paper and having it bounce back at you. 
 While it is impossible to reproduce this classic experiment in the high school lab, playing 
the simulation game described below will allow the student to experience some of the challenges 
faced by Rutherford and other scientists conducting similar experiments.  In playing the game 
the student will determine, by indirect means, the size and shape of an object that you cannot see 
or touch (much like the way early scientists deduced the composition of the atom). 
 
Objective 
 Determine the size and shape of an object by indirect means. 
 
Materials: (per lab group) 

1 plastic, wood, or foam shape about 20 cm in diameter. 
1 sheet of heavy cardboard or thin plywood (60 cm x 60 cm). 
1 blank white sheet of paper mounted on top of the cover sheet (to mark and model the 
component under the cover sheet). 
1 marble. 
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Procedure 
1. When you arrive at the lab station, you will find a sheet of cardboard or wood resting 

on top of a hidden object.  DO NOT LOOK UNDER THE BOARD!  IT WILL RUIN 
YOUR LAB EXPERIENCE! 

 
2. Roll a marble under the board with moderate force.  Observe where it comes out (if 

the marble does not come out, call the teacher to retrieve it for you, so that the shape 
of the object under the board remains a mystery)!  Did the marble hit the object?  Can 
you conclude anything about the size or shape of the object from the path of the 
marble? 

 
3. Working from all four sides, continue to roll the marble under the board, making 

observations of the rebound path.  Your goal is to determine the size and shape of the 
object by this method.  You may want to use the large sheet of paper on top of the 
board to trace the entry and exit paths of the marble.  Do not draw on the board! 

  
 
       
       
 
 
 


