
Measuring Angles: The Construction and Use of a 
Quadrant 
In this delightful activity, we will make an incredibly useful piece of equipment that can 
be used for a wide array of activities. Throughout the history of science, and especially in 
astronomy and in navigation, it has been important to be able to measure accurately and 
reliably the angles between objects, or the angle between and object and a set point like 
the horizon. In this activity, we will construct a simple quadrant, and will learn how to 
use it in a variety of situations.  

In class I will hand out additional sheets that will include the patterns you need to 
construct the quadrant. These sheets will show you how to construct the quadrant and 
will provide the pattern you will cut out to make your equipment. First, cut out the 
quadrant pattern and paste or glue the cutout pattern against a piece of cardboard to 
provide some rigidity; using only the paper makes measurements difficult even in the 
gentlest winds. Manila folders have almost the perfect thickness and rigidity to serve as 
backing for this pattern, and magically, manila folders should have appeared on your 
desks.  

Once you have glued the pattern to your cardboard backing, follow the steps 2-4 to 
complete construction of your quadrant. You will need to attach a weight to the end of 
the string; a key you are not likely to use makes an excellent weight as do a few “jumbo” 
paper clips as will a washer.  

Once you have built your quadrant, we will use it to make a number of measurements. 
Today, we will use the quadrant to determine the height of tall buildings on campus. This 
activity is an excellent means of having students construct a simple piece of equipment, 
use it to take data, and then analyze the data.  

The quadrant measures angles. For our first set of observations, we will use the quadrant 
to measure the heights of Damen and Mertz Halls on campus. To measure the angle to 
the top of the building, simply look through the straw, let the weight hang, and gently 
pinch the string against the scale and measure where the string intersects with the scale. 
This is the angle to the top of the building.  



Now, how do we determine the height of buildings by using quadrant measurements. The 
simplest way is to make use of some very simple geometry. One of the most basic results 
of geometry is that if you have a right triangle in which the other angles are 45 degrees, 
then you know that the base of the triangle has exactly the same length as the height of 
the triangle. The figure below shows the geometry of a 45 degree angle. 

 

This means that if you sight to the top of an object, and the angle you measure is 45 
degrees, then you know that your distance to the base of the object is exactly the height of 
the object. Once you know this, you need to measure carefully the distance from your 
observation point to the base of the object you have just measured. Once you have 
determined that distance, you then know the height of the object.  

There is an interesting experiment you can do with your students before taking any 
quadrant measurements. Ask them to walk to a spot where their distance from the 
building equals the height of the building, watch how they spread out, and then ask them 
to take their first measurement. In almost all cases, they will be much too far away from 
the building.  
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