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regardless of which scale the object is being measured in (e.g. meters or yards). This is 
because there is a natural zero. 

 

Ratio Data 

• ordered, constant scale, natural zero 
• e.g., height, weight, age, length 

One can think of nominal, ordinal, interval, and ratio as being ranked in their relation to 
one another. Ratio is more sophisticated than interval, interval is more sophisticated than 
ordinal, and ordinal is more sophisticated than nominal. 

 
8.5  Frequency Distribution 

Frequency is how often something occurs. The frequency (f) of a particular observation 
is the number of times the observation occurs in the data.  

 
Distribution 

The distribution of a variable is the pattern of frequencies of the observation. 

 
Frequency Distribution 

It is a representation, either in a graphical or tabular format, which displays the number of 
observations within a given interval. Frequency distributions are usually used within a 
statistical context. 

 
8.5.1 Frequency Distribution Tables 

A frequency distribution table is one way you can organize data so that it makes more 
sense. Frequency distributions are also portrayed as frequency tables, histograms, 
orpolygons. Frequency distribution tables can be used for both categorical and numeric 
variables. The intervals of frequency table must be mutually exclusive and exhaustive. 
Continuous variables should only be used with class intervals. By counting frequencies, 
we can make a frequency distribution table. Following examples will figure out 
procedure of construction of frequency distribution table. 

Example 1 

For example, let’s say you have a list of IQ scores for a gifted classroom in a particular 
elementary school. The IQ scores are: 118, 123, 124, 125, 127, 128, 129, 130, 130, 133, 
136, 138, 141, 142, 149, 150, 154. That list doesn’t tell you much about anything. You 
could draw a frequency distribution table, which will give a better picture of your data 
than a simple list. 
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Step 1:  

• Figure out how many classes (categories) you need. There are no hard rules about 
how many classes to pick, but there are a couple of general guidelines: 

• Pick between 5 and 20 classes. For the list of IQs above, we picked 5 classes. 

• Make sure you have a few items in each category. For example, if you have 20 
items, choose 5 classes (4 items per category), not 20 classes (which would give 
you only 1 item per category). 

 
Step 2:  

• Subtract the minimum data value from the maximum data value. For example, 
our the IQ list above had a minimum value of 118 and a maximum value of 154, 
so: 
154 – 118 = 36 

 
Step 3:  

• Divide your answer in Step 2 by the number of classes you chose in Step 1. 
36 / 5 = 7.2 

 
Step 4:  

• Round the number from Step 3 up to a whole number to get the class width. 
Rounded up, 7.2 becomes 8. 

 
Step 5:  

• Write down your lowest value for your first minimum data value: 
The lowest value is 118 

 
Step 6:  

• Add the class width from Step 4 to Step 5 to get the next lower class limit: 
118 + 8 = 126 

 
Step 7:  

• Repeat Step 6 for the other minimum data values (in other words, keep on adding 
your class width to your minimum data values) until you have created the 
number of classes you chose in Step 1. We chose 5 classes, so our 5 minimum 
data values are: 
118 
126 (118 + 8) 
134 (126 + 8) 
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142 (134 + 8) 
150 (142 + 8) 

 
Step 8:  

• Write down the upper class limits. These are the highest values that can be in the 
category, so in most cases you can subtract 1 from class width and add that to the 
minimum data value. For example: 
118 + (8 – 1) = 125 
118 – 125 
126 – 133 
134 – 142 
143 – 149 
150 – 157 

 
Step 9:  

• Add a second column for the number of items in each class, and label the 
columns with appropriate headings: 

IQ Number 

118 – 125 

126 – 133 

134 – 142 

143 – 149 

150 – 157 

 
Step 10:  

• Count the number of items in each class, and put the total in the second column. 
The list of IQ scores are: 118, 123, 124, 125, 127, 128, 129, 130, 130, 133, 136, 138, 141, 
142, 149, 150, 154. 

IQ Number 

118 – 125 4 

126 – 133 6 

134 – 142 4 

143 – 149 1 

150 – 157 2 
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This relative frequency of a particular observation or class interval is found by dividing 
the frequency (f) by the number of observations (n): that is, (f ÷ n). Thus: 

Relative frequency = frequency ÷ number of observations 

The percentage frequency is found by multiplying each relative frequency value by 100. 
Thus: 

Percentage frequency = relative frequency X 100 = f ÷ n X 100 

8.5 Interpreting Test Scores by Graphic Displays of Distributions 

The data from a frequency table can be displayed graphically. A graph can provide a 
visual display of the distributions, which gives us another view of the summarized data. 
For example, the graphic representation of the relationship between two different test 
scores through the use of scatter plots. We learned that we could describe in general 
terms the direction and strength of the relationship between scores by visually examining 
the scores as they were arranged in a graph. Some other examples of these types of 
graphs include histograms and frequency polygons. 

A histogram is a bar graph of scores from a frequency table. The horizontal x-axis 
represents the scores on the test, and the vertical y-axis represents the frequencies. The 
frequencies are plotted as bars. 

 

Histogram of Mid-Term Language Arts Exam 

 

A frequency polygon is a line graph representation of a set of scores from a frequency 
table. The horizontal x-axis is represented by the scores on the scale and the vertical y-
axis is represented by the frequencies. 
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Frequency Polygon of Mid-Term Language Arts Exam 

 

A frequency polygon could also be used to compare two or more sets of data by 
representing each set of scores as a line graph with a different color or pattern. For 
example, you might be interested in looking at your students’ scores by gender, or 
comparing students’ performance on two tests (see Figure 9.4). 

 

Frequency Polygon of Midterm by Gender 

 

Frequency polygons are a graphical device for understanding the shapes of distributions. 
They serve the same purpose as histograms, but are especially helpful in comparing sets 
of data. Frequency polygons are also a good choice for displaying cumulative frequency 
distributions. 

To create a frequency polygon, start just as for histograms, by choosing a class interval. 
Then draw an X-axis representing the values of the scores in your data. Mark the middle 
of each class interval with a tick mark, and label it with the middle value represented by 
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the class. Draw the Y-axis to indicate the frequency of each class. Place a point in the 
middle of each class interval at the height corresponding to its frequency. Finally, 
connect the points. You should include one class interval below the lowest value in your 
data and one above the highest value. The graph will then touch the X-axis on both sides. 

A frequency polygon for 642 psychology test scores is shown in Figure 1. The first label 
on the X-axis is 35. This represents an interval extending from 29.5 to 39.5. Since the 
lowest test score is 46, this interval has a frequency of 0. The point labeled 45 represents 
the interval from 39.5 to 49.5. There are three scores in this interval. There are 150 scores 
in the interval that surrounds 85. 

You can easily discern the shape of the distribution from Figure 1. Most of the scores are 
between 65 and 115. It is clear that the distribution is not symmetric inasmuch as good 
scores (to the right) trail off more gradually than poor scores (to the left). In the 
terminology of Chapter 3 (where we will study shapes of distributions more 
systematically), the distribution is skewed. 

Figure 1: Frequency polygon for the psychology test scores. 

A cumulative frequency polygon for the same test scores is shown in Figure 2. The graph 
is the same as before except that the Y value for each point is the number of students in 
the corresponding class interval plus all numbers in lower intervals. For example, there 
are no scores in the interval labeled "35," three in the interval "45,"and 10 in the interval 
"55."Therefore the Y value corresponding to "55" is 13. Since 642 students took the test, 
the cumulative frequency for the last interval is 642. 
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Figure 2: Cumulative frequency polygon for the psychology test scores. 

Frequency polygons are useful for comparing distributions. This is achieved by 
overlaying the frequency polygons drawn for different data sets. Figure 3 provides an 
example. The data come from a task in which the goal is to move a computer mouse to a 
target on the screen as fast as possible. On 20 of the trials, the target was a small 
rectangle; on the other 20, the target was a large rectangle. Time to reach the target was 
recorded on each trial. The two distributions (one for each target) are plotted together 
in Figure 3. The figure shows that although there is some overlap in times, it generally 
took longer to move the mouse to the small target than to the large one. 

Figure 3: Overlaid frequency polygons. 
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It is also possible to plot two cumulative frequency distributions in the same graph. This 
is illustrated in Figure 4 using the same data from the mouse task. The difference in 
distributions for the two targets is again evident. 

Figure 4: Overlaid cumulative frequency polygons. 

The raw scores for the 10 pt. quiz are: 

10 9 8 8 7 7 6 6 5 4 2 10 9 8 8 7 6 6 5 5 3 10 9 8 7 7 6 6 5 4 3 

Draw frequency graph, bar graph, frequenvy  polygone, and frequency curve 
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