
how to do a stem and leaf plot

Understanding Stem and Leaf Plots: A Comprehensive
Guide

how to do a stem and leaf plot is a fundamental skill in data analysis, offering a unique way to
visualize the distribution and shape of a dataset. Unlike simple tables or bar graphs, stem and leaf
plots provide a more granular view, preserving individual data points while also summarizing their
overall pattern. This method is particularly useful for understanding frequencies, identifying
outliers, and gaining insights into the spread of numbers. In this detailed guide, we will break down
the process step-by-step, from selecting your data to interpreting the final plot, ensuring you can
confidently create and understand these valuable statistical tools for any set of numerical
information.
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What is a Stem and Leaf Plot?

A stem and leaf plot, often simply called a stemplot, is a way of displaying quantitative data in a
graphical format, similar to a bar graph. It separates each data point into a "stem" and a "leaf." The
stems are listed in order in a column, and the leaves are listed to the right of each stem. This unique
structure allows for a quick visual representation of the data's distribution and range without losing
the individual values. It's a foundational tool taught in introductory statistics and data analysis
courses because it bridges the gap between raw numbers and a more understandable graphical
summary.



The beauty of a stem and leaf plot lies in its simplicity and efficiency. It organizes data in a way that
makes it easy to see patterns like clustering, gaps, and skewness. Each data point is represented
twice, once as part of the stem and once as the leaf, which is a key characteristic differentiating it
from other graphical displays. This method is particularly effective for datasets that are not
excessively large, where individual data points are still important to consider.

Why Use a Stem and Leaf Plot?

The primary reason to use a stem and leaf plot is its ability to provide a quick, visual summary of a
dataset's shape and spread. It helps in understanding the central tendency, variability, and potential
outliers without needing complex calculations. For teachers and students, it’s an excellent way to
introduce basic statistical concepts in an intuitive manner. It allows for easy identification of the
minimum and maximum values, as well as the range of the data. Furthermore, it helps in recognizing
the shape of the distribution, such as whether it is symmetric, skewed left, or skewed right.

Another significant advantage is that a stem and leaf plot retains all the original data points. This
means you can reconstruct the exact dataset from the plot if needed, which is not possible with
summary statistics like mean or median alone, or with many other types of graphs such as
histograms. This feature makes it a powerful tool for exploratory data analysis, where the goal is to
uncover patterns and characteristics of the data before performing more rigorous statistical tests. It
also facilitates easy ordering of data, which is helpful for finding medians and quartiles.

Steps to Create a Stem and Leaf Plot

Creating a stem and leaf plot involves a systematic approach. The process begins with
understanding your dataset and then segmenting each data point into its constituent parts: the stem
and the leaf. Once you have identified these components for every number in your dataset, you will
organize them into the characteristic plot format. It's crucial to be consistent with how you divide
your numbers to ensure the plot is accurate and easy to interpret.

Selecting the Data
The first step is to gather the numerical data you wish to represent. This could be anything from test
scores, heights of individuals, ages of participants, or measurements of any kind. Ensure the data is
clean and that there are no errors or extraneous entries that could skew your visualization. For
effective analysis, it's beneficial if the dataset has a reasonable range and a sufficient number of
data points to reveal meaningful patterns.

Determining Stems and Leaves
The core of creating a stem and leaf plot lies in deciding how to split each data point into a stem and
a leaf. Typically, the leaf is the last digit of a number, and the stem comprises all the digits
preceding the last one. For instance, in the number 23, 2 would be the stem and 3 would be the leaf.



In the number 105, 10 would be the stem and 5 would be the leaf. The key is to maintain consistency
across all data points.

Consider the range of your data. If your data ranges from 10 to 99, the tens digit usually forms the
stem, and the units digit forms the leaf. If your data includes three-digit numbers, like 125 to 145,
you might use the first two digits as the stem (12, 13, 14) and the last digit as the leaf (5, 0, 5). The
goal is to have a reasonable number of stems to display the distribution without making the plot too
crowded or too sparse.

Ordering the Data
Once you have decided on your stems and leaves, you need to organize your data. First, list all the
unique stems in ascending order. Then, for each stem, list the corresponding leaves in ascending
order next to it. This ordering is critical for interpreting the plot correctly and for easily finding
statistical measures like the median and quartiles. A sorted list of leaves for each stem is what gives
the stem and leaf plot its structure and readability.

For example, if your data points are 23, 25, 31, 30, 28, you would first identify the stems and leaves.
The stems are 2 and 3. The leaves for stem 2 are 3, 5, and 8. The leaves for stem 3 are 1 and 0.
Listing the stems in order gives: 2, 3. Then, for each stem, list the leaves in order: Stem 2: 3, 5, 8.
Stem 3: 0, 1. The plot would look like:

2 | 3 5 8

3 | 0 1

Adding a Key
A crucial element of any stem and leaf plot is the key. This explains how to interpret the stem and
leaf combination to reconstruct an original data point. Without a key, someone looking at your plot
would not know how to read the numbers. The key should clearly show an example of a stem and
leaf pair and its corresponding numerical value.

For instance, if your plot uses the example above, your key might read: "Key: 2 | 3 represents 23."
This simple addition ensures clarity and accessibility for anyone who needs to understand your data
visualization. It's a small detail that significantly enhances the plot's utility.

Choosing Stems and Leaves

The choice of what constitutes a stem and what constitutes a leaf can significantly impact the
readability and informativeness of a stem and leaf plot. The primary goal is to create a plot that
effectively displays the distribution and shape of the data. This often involves considering the range
and precision of the data points.



Standard Method
In the most common scenario, the leaf is the last digit (the ones place) of a number, and the stem
consists of all preceding digits. For example, with the number 78, 7 is the stem and 8 is the leaf.
With 134, 13 is the stem and 4 is the leaf. This method is straightforward and works well for data
that doesn't have an extremely wide range or require fine detail.

Alternative Splitting Methods
Sometimes, the standard method might not produce a clear picture. If all your data points start with
the same stem, or if the data is very sparse, you might need to adjust how you split the numbers.
One common alternative is to split the digits of the stem itself. For example, if you have data points
like 15, 16, 17, 18, 19, and you use 1 as the stem and 5-9 as leaves, it's not very informative. Instead,
you could split the stem '1' into '1' and '5', and then assign leaves accordingly. This isn't a standard
approach but is sometimes used in specialized contexts.

Another method is to use a split stem plot. In this approach, each stem value is listed twice. The first
occurrence is for leaves 0 through 4, and the second occurrence is for leaves 5 through 9. For
example, if your data points include 23, 25, 28, 31, 34, 36, you might represent it as:

2 | 3

2 | 5 8

3 | 1 4

3 | 6

This allows for a more detailed view of the distribution within each range of tens.

Handling Different Data Types

Stem and leaf plots are primarily designed for numerical data, but their application can extend to
different forms of numbers, including decimals and negative numbers. The underlying principle of
separating data into a stem and a leaf remains the same, but the interpretation of these components
needs to be adjusted accordingly.

Decimal Data
When dealing with decimal numbers, you must decide where to draw the line between the stem and
the leaf. Often, the leaf represents the first decimal place, and the stem includes the whole number
part and any subsequent decimal places. For example, if you have the number 12.5, you might
choose 12 as the stem and 5 as the leaf. If you have 12.56, you could use 12.5 as the stem and 6 as
the leaf, or 12 as the stem and 56 as the leaves, depending on the desired level of detail and the



range of your data.

Alternatively, you might choose to truncate the decimal part for the leaf and use the entire number
before the decimal point for the stem. For instance, 12.5 could have 12 as the stem and 5 as the leaf.
For 12.56, you might have 12 as the stem and 5 as one leaf, and 6 as another if you decide to split
the decimal digits. The most common approach is to let the leaf be a single digit, usually the digit
immediately following the point where the stem ends. For instance, if your data is 2.3, 2.5, 2.8, 3.1,
3.0, you could use the whole number as the stem and the first decimal digit as the leaf: 2 | 3 5 8, 3 |
0 1.

Negative Numbers
Working with negative numbers in a stem and leaf plot requires careful attention to sign and
ordering. It is common practice to list the negative stems above the positive stems, with the most
negative numbers at the top. The leaf part of a negative number is typically treated as the absolute
value of the digit.

For example, if your data includes -5, -3, -8, 2, 5, you would order the stems first. The stems are -5,
-3, -8, 0 (for 2 and 5), and 0 (for 2 and 5). A more organized approach would be to list negative stems
above positive stems:

-8 |

-5 |

-3 |

0 | 2 5

However, a more conventional way is to use the absolute value of the digits for the leaves and
maintain the sign with the stem. For data points -23, -25, -31, 23, 25, 31:

-3 | 1

-2 | 3 5

0 |

2 | 3 5

3 | 1

It is essential to include a clear key, especially when dealing with negative numbers, to avoid any
ambiguity. For instance, Key: -2 | 3 represents -23.



Interpreting a Stem and Leaf Plot

Once a stem and leaf plot is constructed, its visual nature allows for immediate interpretation of the
data's characteristics. You can quickly identify the range, central tendency, and shape of the
distribution. This visual summary is often the first step in statistical analysis, providing an intuitive
understanding of the data before proceeding to more complex calculations.

Identifying Range and Outliers
The range of the data is easily determined by looking at the smallest and largest leaf values
associated with the smallest and largest stems. The minimum value will be found at the beginning of
the first stem's leaf list, and the maximum value at the end of the last stem's leaf list. Outliers, if
present, will appear as isolated leaves far away from the main body of the data, either at the very
beginning or very end of the plot.

Observing the Shape of the Distribution
The pattern of the leaves provides a clear indication of the distribution's shape. A symmetric
distribution will appear roughly balanced around its center, similar to a normal distribution. A
skewed distribution will have a longer tail on one side. A left-skewed distribution will have a tail
extending to the left (smaller values), and a right-skewed distribution will have a tail extending to
the right (larger values). The concentration of leaves indicates where the data is most dense.

Finding the Median and Quartiles
The stem and leaf plot is exceptionally useful for finding the median and quartiles without needing to
sort the entire dataset separately. The median is the middle value of the dataset. By counting the
total number of data points, you can locate the position of the median. For example, if there are 25
data points, the median is the 13th value. You can simply count along the ordered leaves to find this
value. Similarly, you can find the first quartile (Q1) and the third quartile (Q3) by locating the values
that divide the data into four equal parts.

Advantages and Limitations of Stem and Leaf Plots

Stem and leaf plots offer several benefits for data visualization and analysis, but like any statistical
tool, they also have limitations. Understanding these aspects helps in deciding when this method is
most appropriate and how to best utilize its strengths while mitigating its weaknesses.

Advantages

Preserves Individual Data Points: Unlike histograms or frequency polygons, stem and leaf



plots retain the original data values, allowing for reconstruction of the dataset.

Visualizes Distribution: They provide a clear visual representation of the data's shape,
spread, and center.

Easy to Construct by Hand: For small to moderately sized datasets, they are relatively
simple to create without specialized software.

Facilitates Ordering: The ordered nature of the leaves makes it easy to find the median,
quartiles, and other order statistics.

Good for Exploratory Data Analysis: They are excellent for initial exploration to understand
data patterns and identify potential issues like outliers.

Limitations

Not Ideal for Very Large Datasets: As the dataset grows very large, the plot can become
unwieldy and difficult to read, with too many stems or leaves.

Limited for Categorical Data: They are strictly for numerical data and cannot be used for
categorical or qualitative information.

Can Be Subjective: The choice of how to split stems and leaves can sometimes be subjective
and might affect the visual representation.

Less Smooth Than Histograms: The stepped appearance of a stem and leaf plot is less
smooth than the distribution shown by a histogram, which can obscure finer patterns for some
continuous data.

FAQ

Q: What is the main purpose of a stem and leaf plot?
A: The main purpose of a stem and leaf plot is to provide a visual representation of the distribution
of a numerical dataset, allowing for quick identification of patterns such as the range, center,
spread, and shape of the data, while also preserving the individual data points.

Q: How do I choose the right stem for my data?
A: You choose the stem by deciding which part of each number will represent the stem and which
part will represent the leaf. Typically, the leaf is the last digit of the number, and the stem is all the
preceding digits. Adjustments may be necessary based on the range and precision of your data to
ensure the plot is neither too crowded nor too sparse.



Q: Can I use stem and leaf plots for decimal numbers?
A: Yes, you can use stem and leaf plots for decimal numbers. You would typically treat the whole
number part as the stem and the first decimal digit as the leaf, or split the stem to represent ranges
of decimal values if more detail is needed. A clear key is essential to define how decimals are
represented.

Q: What is a back-to-back stem and leaf plot?
A: A back-to-back stem and leaf plot is used to compare two datasets. The stems are listed in a single
column in the center, with the leaves for one dataset extending to the left of the stems and the
leaves for the other dataset extending to the right.

Q: How do I find the median from a stem and leaf plot?
A: To find the median from a stem and leaf plot, first count the total number of data points. Then,
locate the middle value by counting through the ordered leaves. If there is an even number of data
points, the median is the average of the two middle values.

Q: Are stem and leaf plots useful for large datasets?
A: Stem and leaf plots are generally most effective for small to moderately sized datasets. For very
large datasets, the plot can become too extensive and difficult to interpret, making other graphical
methods like histograms more suitable.

Q: What does a skewed stem and leaf plot indicate?
A: A skewed stem and leaf plot indicates that the data is not symmetrically distributed. A left-skewed
plot has a tail extending towards smaller values, suggesting that most of the data is concentrated at
higher values. A right-skewed plot has a tail extending towards larger values, indicating most data is
concentrated at lower values.

Q: How do I identify outliers in a stem and leaf plot?
A: Outliers in a stem and leaf plot are data points that are significantly separated from the rest of the
data. They typically appear as isolated leaves at the extreme ends of the plot, far from the main
cluster of leaves.
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