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REPRESENTING DATA 
 
You may not remember doing statistics until Middle School, but there are probability and 
statistical standards as early as Kindergarten.  Ideas like sorting things into groups by some 
common attribute and comparing the number of things in each group are accessible to 
Kindergarteners.  Collect information of interest to your students.  How many siblings do they 
have?  What colors are they wearing?  Who are their favorite superheroes?  Once you’ve 
collected the data, you need to find a way to share that data. 
 
We’re going to explore several different ways to represent data, and then you’re going to use 
the data from our class to practice them in the Representing Data Project. 

Bar Graph 
 
A bar graph is useful when data falls into distinct categories.  The labels on the horizontal axis 
represent the categories, and the scale on the vertical axis represents the number of things in 
each category. 

 

 
Figure 1:  Bar Graph.  
https://www.flickr.com/photos/dw2002/5451586074  
CC BY-NC-ND 2.0 

 
  

https://www.flickr.com/photos/dw2002/5451586074
https://creativecommons.org/licenses/by-nc-nd/2.0/
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Note the key components of the bar graph: 
 

• Categories are labeled on the horizontal axis (Sports Teams) 
• Vertical axis is clearly labelled and values are evenly distributed (Number of Votes) 
• Title indicates what the chart is representing (Favorite Sports Teams of 5th Grade Girls) 

 
Some types of bar graphs have two bars for each category and are called double-bar graphs, 
while others have three bars for each category and are called triple-bar graphs. 
 
The graph below is a quadruple bar graph.  I’m not sure I want to know how the data for this 
graph was generated.  Unfortunately, there’s no description for what Default, C1, C2, and C3 
stand for on the graph (this is not recommended).  This graph came from a project to redesign a 
mail-injection shocker absorber assembly, and C1-C3 are design alternatives. 
 

 
Figure 2:  Quadruple Bar Graph  
https://en.wikiversity.org/wiki/File:Height_bargraph.jpg  
CC BY 3.0 

 

  

https://en.wikiversity.org/wiki/File:Height_bargraph.jpg
https://creativecommons.org/licenses/by/3.0/deed.en
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MISLEADING BAR GRAPHS 
Be careful of misleading bar graphs.  Pay attention to things like the vertical scale.  The two 
graphs below contain identical data, but look very different.  

 
Figure 3:  Truncated Bar Graph  
https://commons.wikimedia.org/wiki/File:Truncated_Bar_Graph.svg  
CC0 1.0 

 
 

 
Figure 4:  Complete Bar Graph 
https://commons.wikimedia.org/wiki/File:Truncated_Bar_Graph.svg   
CC0 1.0 

 

  

https://commons.wikimedia.org/wiki/File:Truncated_Bar_Graph.svg
https://creativecommons.org/publicdomain/zero/1.0/deed.en
https://commons.wikimedia.org/wiki/File:Truncated_Bar_Graph.svg
https://creativecommons.org/publicdomain/zero/1.0/deed.en


4 
 

Pie Graphs 
 
A pie graph (circle graph) is another way to summarize data visually.  A disk (pie) is used to 
represent the whole, and it’s pie slice-shaped sectors represent the parts in proportion to the 
whole. 
 
Consider, for example, sales of different sports books.  17 Music, 18 Press, 19 Broadcast, 22 
Rangers, and 24 Theater are sold (total of 100 books).  These categories represent 17/100, 
18/100, 18/100, 22/100, and 24/100 of the total responses, respectively.  The determine the 
central angles for the sectors of a pie graph, we multiply each of these fractions by 360°. 
 

17

100
× 360° = 61.2°;  

18

100
× 360° = 64.8°; 

19

100
× 360° = 68.4°; 

22

100
× 360° = 79.2°; 

24

100
× 360° = 86.4° 

 
The pie graph for this data is constructed by first drawing a circle, and making sectors using the 
central angles as calculated above.  Then each sector is labeled so that the viewer can easily 
interpret the results. 

 
Figure 5:  Sectors to make a pie graph 
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Figure 6:  Pie Graph  
https://commons.wikimedia.org/wiki/File:Pie_chart_graph.png  
CC BY-SA 4.0 

 
Note the key components of the pie graph: 

• Categories are labeled in proportion to their frequency. 

• Should include the number of responses for each category or total number of 
respondents. 

• Title indicates what the chart is representing. 
 
Why do you need to include the total number of responses per category OR total number of 
respondents?  If 100% of respondents liked brand X, that sounds wonderful. But what if they 
only asked one person?  You need a sense of scale. 
 

  

https://commons.wikimedia.org/wiki/File:Pie_chart_graph.png
https://creativecommons.org/licenses/by-sa/4.0/deed.en
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MISLEADING PIE GRAPHS 
It’s important that your sections of pie are in proportion; otherwise the graph can be 
misleading.  The two graphs below show the same information; in the three-dimensional 
version, items A and C appear to be the same size, but in the standard version we can see A is 
more than twice as large as C. 
 

 
Figure 7:  Misleading Pie Graph  
https://commons.wikimedia.org/wiki/File:Misleading_Pie_Chart.png  
CC0 1.0 

 

 
Figure 8:  Non-misleading version of Figure 7  
https://commons.wikimedia.org/w/index.php?curid=19984453   
CC0 1.0 

 

https://commons.wikimedia.org/wiki/File:Misleading_Pie_Chart.png
https://creativecommons.org/publicdomain/zero/1.0/deed.en
https://commons.wikimedia.org/w/index.php?curid=19984453
https://creativecommons.org/publicdomain/zero/1.0/deed.en


7 
 

Pictographs 
 
A pictograph is similar to a bar graph.  The individual figures or icons that are used each 
represent the same value.  For example, each mortarboard in the image below represents 
100,000 people.  Notice how easily you can compare values across the categories.  Some 
pictographs will also include fractional images if appropriate; that wasn’t an option in the 
program I used to create this image.  (Image created in creately.com.  Data from 2023 US 
Census.) 

 
Figure 9:  Pictograph 

Note the key components of the pictograph: 

• Categories are labeled on the axis (horizontal or vertical) 

• Key is provided to indicate what each image represents. 

• Title indicates what the chart is representing. 
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MISLEADING PICTOGRAPHS 
Which piece of fruit had the most collected?   
 
There’s no key, which is a bad idea, but let’s assume each picture stands for one piece.  Count 
carefully—they’re really the same amount.  If you use different pictures for the categories, make 
sure they’re the same size. 

 
Figure 10: Misleading pictograph 
https://commons.wikimedia.org/wiki/File:Pictograph_not_aligned_and_different_size.svg   
CC BY-SA 3.0 

 

 
Figure 11:  Corrected Pictograph  
https://commons.wikimedia.org/wiki/File:Pictograph_aligned_and_similar_size.svg  
CC BY-SA 3.0 

 
  

https://commons.wikimedia.org/wiki/File:Pictograph_not_aligned_and_different_size.svg
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://commons.wikimedia.org/wiki/File:Pictograph_aligned_and_similar_size.svg
https://creativecommons.org/licenses/by-sa/3.0/deed.en
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Line Plots 
 
A line plot looks a lot like a bar graph, except it has X’s or dots instead of bars.  It’s formed by 
drawing a line, marking categories, and placing a dot or an X above the line for each value of 
the data.   
 
Be careful!  A line plot is not the same as a line graph.  If you plot points and connect the dots, 
it’s a line graph.  A line plot looks like a bar graph. 
 

 
Figure 12:  Line Plot  
https://commons.wikimedia.org/wiki/File:Line_chart_graph.png  
CC BY-SA 4.0 

 
Hint:  Since bar graphs, pictographs, line plots, and histograms (coming soon) are so similar, 
make sure you can distinguish between them. 
 

  

https://commons.wikimedia.org/wiki/File:Line_chart_graph.png
https://creativecommons.org/licenses/by-sa/4.0/deed.en
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Stem and Leaf Plots 
 
A stem and leaf plot is a quick numerical method of providing a visual summary of data where 
each data value is split into a leaf (usually the last digit) and a stem (the other digits).  As the 
name indicates, this graph suggests the stems of plants and their leaves. 
 
The first step in forming a stem and leaf plot is to list the stem values in increasing order.  Next, 
each leaf value is written in the row corresponding to that number’s stem.  They should be 
listed in increasing order.   Repeated values are listed as often as they occur.  There are no 
commas between leaves, and they are sorted.  The stem and leaf plot shows at a glance the 
lowest and highest values and which interval has the greatest number of values. 
 
Note that the stem and leaf plot in Figure 13 has unsorted values.  The corrected version is in 
Figure 14. 

 
 
Figure 13:  Stem and Leaf Plot with unsorted leaves  
https://commons.wikimedia.org/wiki/File:Stem_and_leaf.pn

gj CC BY-SA 4.0 

 
Figure 14:  Stem and Leaf Plot (corrected) 

 
 
Figure 15:  Stem and Leaf Plot with unsorted leaves 

A stem and leaf plot shows where the data are concentrated, and the extreme values.  You may 
have noticed that this method of portraying data is like a bar graph turned on its side (rotate the 
graph 90° counterclockwise).  Although a stem and leaf plot is not as attractive as a bard graph, 
it has the advantage of showing ALL the original data.  Furthermore, unlike a bar graph, it 
shows any gaps or clusters in the data. 
 
  

https://commons.wikimedia.org/wiki/File:Stem_and_leaf.pngj
https://commons.wikimedia.org/wiki/File:Stem_and_leaf.pngj
https://creativecommons.org/licenses/by-sa/4.0/deed.en
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A stem and leaf plot that compares two sets of data can be created by forming a central stem 
and plotting the leaves for one set of data on one side of the stem and the leaves for the second 
on the other side.  This is called a back to back stem and leaf plot.   
 
Note that the graph below, depicting a back to back stem and leaf plot, includes commas 
between the leaves. This is common, but for this class, omit the commas.  Do not use commas 
between leaves; just include a space.  It is unclear what the numbers in this stem and leaf 
plot represent. 
 

 
Figure 16:  Back to Back Stem and Leaf Plot 

  



12 
 

Histograms 
 
When data fall naturally into a few categories, they can be illustrated by bar graphs or pie 
graphs.  However, data are often spread over a wide range with many different values.  In this 
case, it’s convenient to group the data into intervals. 
 
Consider the following data on the height of Black Cherry Trees (height in feet): 

63 71 75 79 81 87 

64 72 75 80 81  

65 72 76 80 82  

66 74 76 80 83  

69 74 77 80 85  

 
Since there are many different heights, we group them in intervals.  The intervals should be 
non-overlapping, and the number of intervals is arbitrary but is usually in the range of 5 to 15.  
One method of determining the length of each interval is to first compute the difference between 
the highest and lowest values, which is 87 - 63 = 24.  Then select the desired number of 
intervals and determine the width of the interval by dividing.  If we select 6 as the number of 
intervals, then 24/6 = 4 would be the width of the interval.  (This value is typically a decimal, so 
you would round up.)  We end the intervals at 64, 68, etc. to avoid overlap.  Then figure out how 
many trees fit into each interval. 

 
Figure 17:  Histogram  
https://commons.wikimedia.org/wiki/File:Black_cherry_tree_histogram.svg    
CC BY-SA 3.0 

 
A histogram is made up of adjoining bars that have the same width.  The bars are centered 
about the midpoints of the intervals. The vertical axis shows the frequency of the data for each 
interval on the horizonal axis.  We can see from this histogram that the greatest number of 
heights occurs between 75 and 80 feet. 
 
Some people don’t differentiate between bar graphs and histograms, but the main difference is 
that in a histogram, the bars touch because they represent a range of values, rather than a 
single category.  

https://commons.wikimedia.org/wiki/File:Black_cherry_tree_histogram.svg
https://creativecommons.org/licenses/by-sa/3.0/deed.en
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Line Graphs 
 
Another method of presenting data visually is a line graph (not to be confused with a line plot).  
A line graph is a sequence of points connected by line segments, and is often used to show 
changes over a period of time. 
 
The line graph below compares predicted and actual rainfall data for a 10 period in Jepara, 
Indonesia. 
 

 
Figure 18:  Line Graph  
https://www.researchgate.net/figure/Comparison-plot-of-actual-and-predicted-rainfall-data_fig1_382567866  
CC BY 4.0 

 
A key element that this graph is missing is a descriptive title.  There is also no scale for the 
rainfall amounts. 
 
  

https://www.researchgate.net/figure/Comparison-plot-of-actual-and-predicted-rainfall-data_fig1_382567866
https://creativecommons.org/licenses/by/4.0/
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Scatter Plots 
 
When looking at data that might be related, it’s hard to see any patterns or relationships from a 
list of data.  When you graph the data in a scatter plot, you graph one item on the x axis and 
another on the y axis.  This lets us see if there are any patterns or trends in the data. 
 
In the example below, population density is mapped versus petroleum use.   
 

 
Figure 19: Scatter Plot  
https://en.wikipedia.org/wiki/File:Petrol_use_urban_density.JPG  
CC BY-SA 3.0 

 
Sometimes a trend line or curve is drawn in (as in the example above) in an attempt to predict 
the relationship between the variables in a scatter plot. 
 

  

https://en.wikipedia.org/wiki/File:Petrol_use_urban_density.JPG
https://creativecommons.org/licenses/by-sa/3.0/deed.en
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Summary 
 
Bar and pie graphs, pictographs, line plots, stem and leaf plots, and histograms provide visual 
descriptions for data that involve one variable—data with one type of measurement.  For 
example, the pie graph records the number of books sold, and there is one variable—type of 
book. 
 
Often we wish to compare two or more sets of data that involve one variable, and double or 
triple bar graphs or back to back stem and leaf plots can be used. 
 
A line graph and a scatter plot, on the other hand, provide a visual description of data involving 
two variables. For example, our line graph compared dates and rainfall values. 
 
Usually any one of several graphical methods can be chosen for one-variable sets of data, but 
there are some general guidelines.  Bar graphs, pie graphs, and pictographs are best chosen 
where there are a relatively small number of categories, like 3 to 10.  A histogram is often used 
for data that can be separated into 5 to 15 intervals.  A line plot is used for plotting 25-50 data 
points.  Stem and leaf plots are good for data with 20 to 100 numerical data points.  Line plots 
and stem-and-leaf plots have an advantage over bar graphs and histograms in showing 
individual values of data, gaps (large spaces between data points), clusters (groupings of data 
points), and data points substantially larger or smaller than other values. 
 


