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A frequency polygon is an essential graphical tool utilized in statistics to effectively visualize the

underlying shape of a frequency distribution. Unlike a traditional histogram, which relies on vertical

bars to represent class frequencies, the frequency polygon employs specific points plotted directly

above the class midpoints. These points are then connected using straight line segments, resulting

in a continuous, smooth representation of how data values are distributed across various

categories or intervals. This technique is particularly valuable when analysts need to compare

multiple datasets simultaneously or clearly illustrate continuous trends within the data.

The primary advantage of choosing a frequency polygon lies in its power to instantly highlight the

overall pattern of the distribution. It allows for the rapid identification of central peaks, the degree of

skewness, and the total range of observations. By transforming the discrete bar presentation of a

histogram into a connected line graph, the polygon facilitates a more intuitive understanding of the

underlying pattern of scores or measurements. This detailed tutorial provides a step-by-step guide

on how to construct a statistically sound and professional frequency polygon using Microsoft Excel,

a widely accessible platform crucial for data analysis.

Mastering this visualization technique is fundamental for anyone involved in reporting or

interpreting statistical results, as it enhances the communication and clarity of complex data. We

will meticulously walk through the entire process, starting from structuring the raw data into a

functional frequency table, moving through the necessary calculations, and culminating in the

customization of the final plot for maximum visual impact.

Understanding the Frequency Polygon and Its Structure

Before initiating the technical steps within Excel, it is paramount to grasp the conceptual foundation
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of the frequency polygon. It serves as a robust alternative to the histogram for depicting grouped

data. Instead of utilizing the class boundaries as markers on the horizontal axis (x-axis), the

polygon fundamentally relies on the precise midpoint of each class interval. The vertical position (y-

axis) of each plotted point directly corresponds to the absolute or relative frequency count recorded

within that specific class.

The core assumption inherent in the construction of this graph is that the total frequency count for

any given class is concentrated precisely at the center of that interval--the midpoint. By connecting

these central points with straight lines, the visualization generates the impression of a continuous

curve that smoothly transitions across the entire data range. Crucially, a statistically valid

frequency polygon must always be visually closed; that is, it must begin and end directly on the

horizontal axis (x-axis). To achieve this mandatory closure, we must introduce two hypothetical

classes that possess zero frequency: one class interval immediately preceding the first actual data

class, and one immediately succeeding the last actual data class.

This critical closure technique ensures that the area enclosed beneath the polygon accurately

represents the total number of observations in the dataset. While histograms excel at providing a

discrete, bar-by-bar representation, the frequency polygon offers a superior methodology when the

goal is to compare the shapes of two or more distributions simultaneously on the same set of axes.

The streamlined line format minimizes visual clutter, allowing viewers to effortlessly distinguish

variations in central tendency, spread, and symmetry between the analyzed datasets.

Consequently, the frequency polygon is a fundamental statistical graphic used across diverse

disciplines, including quality assurance, economic modeling, and educational assessment.

Preparing Your Data: The Frequency Distribution Table

The initial and most critical step in generating any frequency polygon involves organizing the raw

measurements or scores into a structured frequency table. This process involves grouping the data

into clearly defined class intervals and meticulously counting the number of observations that fall

within each interval. For the purpose of this tutorial, we will utilize a dataset representing student

examination scores to illustrate the procedure.

Step 1: Enter the data for the frequency table.

Start by entering the class intervals (e.g., Score Range) and their corresponding frequencies (e.g.,

Number of Students) into adjacent columns within your Excel spreadsheet. It is essential to confirm

that the selected class intervals are mutually exclusive (no overlap) and collectively exhaustive

(covering all data points). For our instructional example, we use the following setup:
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Although the data shown above provides the core information, remember that to correctly close the

polygon on the x-axis, we must eventually incorporate a zero-frequency class before the first

interval (50-59) and a zero-frequency class after the last interval (90-99). These necessary zero-

frequency classes will be included when we calculate the class midpoints to ensure the resulting

graph adheres to statistical standards.

Calculating Class Midpoints and Ensuring Closure

The defining feature that distinguishes the frequency polygon from a histogram is its reliance on

the class midpoint, rather than the class boundaries, for horizontal placement. The midpoint is the

representative average value for all observations that fall within that specific class interval.

Accurate calculation of these midpoints is mandatory, as they will define the precise positions of

the data points along the horizontal axis.

Step 2: Find the midpoint of each class.

The midpoint formula is straightforward: (Lower Limit + Upper Limit) / 2. Excel greatly simplifies this

calculation. We can efficiently use the built-in function =AVERAGE(), which is mathematically

equivalent to the standard midpoint formula. For example, to calculate the midpoint for the 50-59

class, you would input the formula =AVERAGE(50, 59) into the designated cell.

It is at this stage that we must formally introduce the two zero-frequency classes required for the
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statistical closure of the graph. Assuming a constant class width of 10 (e.g., 50 to 59 includes 10

values), the preceding zero-frequency class would span 40-49, and the succeeding class would

span 100-109. We calculate the midpoints for these new classes as follows:

The preceding class midpoint (40-49) is calculated as 44.5, with an assigned frequency of 0.

The succeeding class midpoint (100-109) is calculated as 104.5, also with an assigned frequency

of 0.

This finalized and organized table, now including all calculated midpoints and the necessary zero-

frequency entries, is ready for the plotting phase:

The strategic inclusion of these zero-frequency data points ensures that the resulting polygon line

will correctly connect back down to the baseline (the x-axis), thereby providing a complete and fully

interpretable statistical visualization. These midpoint values (displayed in Column D in the image)

are the data points that will ultimately define the scale and labels of our horizontal axis.

Generating the Initial Line Chart in Excel

With the frequency table successfully completed--including the necessary midpoints and the zero-

frequency closure points--the plotting process within Excel becomes a straightforward process. We

initiate the visualization by generating a simple line chart based exclusively on the frequency

values.
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Step 3: Create the frequency polygon base graph.

To begin the chart creation, the first action is to select the data representing the dependent

variable, which will form the Y-axis. In this case, the Y-axis must represent the frequencies. Select

all the frequency values, ensuring that you include the two zero-frequency values that were added

for closure. Importantly, do not select the corresponding midpoint values at this stage; we will link

those in a subsequent step.

Highlight the relevant frequency values in the appropriate column (Column C in our example table,

which now contains all seven frequency entries, including the zeros):

Next, navigate to the Insert tab located on the Excel ribbon interface. Locate the Charts group.

Within this group, click on the dropdown option labeled Insert Line or Area Chart, and then select

the basic 2-D Line chart option (usually the first choice). This action prompts Excel to plot the

highlighted frequencies as a continuous line series, using default sequential numbers (1, 2, 3, etc.)

as placeholders for the horizontal axis labels.

https://statistics.arabpsychology.com/?p=13200
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Creating Frequency Polygons in Excel: A Step-by-Step Guide 7

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Once the line chart option is selected, an initial graphical representation will immediately appear.

While this chart accurately plots the height of the frequencies, the x-axis currently displays generic

numerical categories (1 through 7), corresponding only to the row sequence of the data points,

rather than the statistically meaningful class midpoints (44.5, 54.5, etc.). The following step is

crucial for completing the transformation.

Customizing the X-Axis Labels for Statistical Accuracy

The current chart is visually incomplete and misleading because the horizontal axis does not yet

represent the actual score ranges or class centers. To finalize the frequency polygon, we must

correctly map the chart's horizontal axis to the calculated class midpoints. This essential

modification is performed using the Select Data Source dialogue box within Excel.

To change the x-axis labels, right-click anywhere on the generated chart area. From the context

menu that appears, select the Select Data option. This action opens a crucial window that allows

for management of data series and axis definitions.

In the right-hand panel of the Select Data Source window, locate the section titled Horizontal

(Category) Axis Labels. Click the Edit button positioned beneath this section. This action opens a

smaller dialogue box that prompts the user to select the appropriate label range. In the field

provided, input the cell range that contains all the calculated Midpoint values (Column D in our

example). It is absolutely essential to include the midpoints for the two zero-frequency classes

(44.5 and 104.5), as they ensure the polygon's closure. After correctly specifying the range, click

OK to confirm your selection. The accurate midpoint labels will automatically replace the generic

default numbers on your chart, completing the statistical construction.
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Interpreting and Refining the Final Visualization

With the horizontal axis accurately labeled, the frequency polygon is now statistically complete and

ready for interpretation. However, to maximize its utility, professional appearance, and readability,

several final enhancements should be considered. A well-designed chart is not only accurate but

also easy to consume and interpret.

Standard enhancements include modifying the chart title to be highly descriptive (e.g., "Frequency

Distribution of Student Exam Scores"), adding clear labels to both the x-axis (Midpoints/Scores)

and the y-axis (Frequency/Number of Students), and adjusting the plot's color, line thickness, or

point markers for optimal visibility. Analysts are encouraged to modify the chart elements to align

with organizational standards or personal aesthetic preferences.
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The completed visualization offers immediate and concise insights into the data's distribution

characteristics. By observing the curve, we can effortlessly identify the central tendency, spread,

and the presence of any skewness. In this specific example, the highest point on the polygon

clearly identifies the class interval that contains the greatest frequency. We can visually confirm

that the majority of students achieved scores in the 70s and 80s, forming the definitive peak of the

distribution. Conversely, the slopes descending back towards the baseline demonstrate that fewer

students scored in the 60s, and the fewest scored in the extreme ranges (50s and 90s). The

overall shape strongly suggests a distribution that is either slightly left-skewed or approximately

normal, centered around the higher end of the scoring range, thus providing a comprehensive

summary of the observed exam performance.
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