
PSYCHOLOGICAL SCALES scales.arabpsychology.com

How to Perform a Chi-Square
Goodness of Fit Test in Excel: A

Step-by-Step Guide

Authored by

stats writer

March 12, 2026

RECOMMENDED CITATION

stats writer (2026). How to Perform a Chi-Square Goodness of Fit Test in Excel: A Step-by-

Step Guide. PSYCHOLOGICAL SCALES. Retrieved from

https://scales.arabpsychology.com/?p=135392

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=135392
https://scales.arabpsychology.com/?p=135392
https://scales.arabpsychology.com/?p=135392
https://scales.arabpsychology.com/?p=135392
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Perform a Chi-Square Goodness of Fit Test in Excel: A Step-by-Step Guide 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

The Chi-Square Goodness of Fit Test serves as a robust statistical method designed to

evaluate how closely a set of observed sample data aligns with a specific probability distribution.

Within the broader field of data analysis, this test is indispensable for researchers who need to

validate whether their empirical findings match theoretical expectations. By calculating the

discrepancy between what is observed in the field and what is expected under a specific model,

analysts can determine the mathematical likelihood that any observed differences are due to

random chance rather than a fundamental flaw in the underlying hypothesis.

This analytical approach is widely utilized across a diverse array of disciplines, including market

research, biological sciences, and sociology, particularly when dealing with a categorical variable.

For instance, a business might use this test to see if customer arrivals are evenly distributed

throughout the week, or a geneticist might use it to determine if the offspring of a cross-breed

follow Mendelian inheritance patterns. Microsoft Excel provides a sophisticated platform for

performing these calculations, offering built-in functions that simplify what would otherwise be a

complex manual process involving contingency tables and variance analysis.

To successfully execute a Chi-Square analysis in a spreadsheet environment, one must first

structure the data into a clear format that distinguishes between observed frequencies and

expected frequencies. Utilizing the CHISQ.TEST function allows the user to immediately derive a

p-value, which is the primary metric used to accept or reject the null hypothesis. By comparing

this value to a predetermined significance level, typically denoted as alpha, practitioners can

draw objective, data-driven conclusions about their datasets. This tutorial provides an exhaustive

guide on navigating these steps to unlock deeper insights from your numerical data.

Perform a Chi-Square Goodness of Fit Test in Excel

The Foundational Role of the Goodness of Fit Test

The Chi-Square Goodness of Fit Test is an essential

tool in hypothesis testing, specifically used to ascertain

whether a categorical variable conforms to a

hypothesized distribution. Unlike tests that compare

means or medians, this test focuses on frequencies,

making it ideal for data that falls into discrete bins or

categories. By comparing the counts of occurrences in
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each category against the counts we would expect if

our hypothesis were true, we can quantify the "fit" of

our data to our model.

In practice, this statistical procedure helps identify if

any variation between the observed data and the

expected model is statistically significant. If the

variations are small, we conclude that the data fits the

model well; if the variations are large, we must consider

that our initial hypothesis about the distribution might

be incorrect. This is a non-parametric test, meaning it

does not require the data to follow a normal

distribution, which adds to its versatility in real-world

scenarios where data is often skewed or non-linear.

This comprehensive tutorial is designed to walk you

through the logical progression of performing a Chi-

Square analysis using Microsoft Excel. We will explore

everything from the initial data entry to the final

interpretation of the p-value. By the end of this guide,

you will possess the technical proficiency required to

handle complex categorical datasets and provide

statistically sound recommendations based on your

findings.
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Establishing the Hypotheses and Research Scenario

Before diving into the spreadsheet mechanics, it is vital

to understand the conceptual framework of our test.

Every hypothesis testing procedure begins with a null

hypothesis (H0) and an alternative hypothesis (H1). In

the context of a goodness of fit test, the null hypothesis

typically states that there is no significant difference

between the observed and expected distributions.

Conversely, the alternative hypothesis suggests that

the observed data does not follow the predicted

distribution.

Consider a practical example involving a local shop

owner. This merchant posits that customer traffic is

uniform across the five days of the working week,

meaning he expects an equal number of patrons each

day from Monday through Friday. This assumption of

uniformity represents our expected distribution. To

verify this claim, an independent researcher tracks the

actual foot traffic for one week. The objective is to

determine if the discrepancies between the shop

owner's expectations and the actual counts are merely

random fluctuations or evidence of a specific trend.
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The specific data points recorded by the researcher for

the week are as follows:

Monday: 50 customers

Tuesday: 60 customers

Wednesday: 40 customers

Thursday: 47 customers

Friday: 53 customers

With these figures in hand, we have our observed

values. To proceed with the Chi-Square Goodness of Fit

Test, we must now move into Microsoft Excel to

perform the mathematical heavy lifting. This process

will involve calculating the total number of customers

and determining the "expected" frequency for each day

based on the shop owner's claim of an equal

distribution.

Step 1: Organizing and Inputting Your Data in Excel

The first technical phase of the data analysis involves

organizing the information into a structured layout

within Microsoft Excel. Proper data organization is

critical to ensure that cell references remain accurate

throughout the calculation process. You should create
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two distinct columns: one for the "Observed" values

(the actual counts recorded) and one for the "Expected"

values (the counts predicted by the theory or

hypothesis).

In our shop owner example, the total number of

customers observed over the five-day period is 250 (50

+ 60 + 40 + 47 + 53). If the shop owner's claim of an

equal distribution is correct, we would expect the 250

customers to be divided equally across the five days.

Therefore, the expected value for each individual day is

calculated as 250 divided by 5, resulting in an expected

frequency of 50 customers per day. This uniform value

is then populated in the "Expected" column alongside

the varying "Observed" counts.
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Setting up your spreadsheet in this manner provides a

visual confirmation of the data density and allows you

to quickly identify any obvious outliers before the

statistical processing begins. Microsoft Excel makes it

incredibly easy to manage these columns, and ensuring

this step is done correctly is the foundation for a

successful Chi-Square calculation. Note that the sum of

the observed values must always equal the sum of the

expected values for the test to be valid.

Step 2: Quantifying the Discrepancy Between Values

Once the primary data is entered, the next step is to
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calculate the test statistic. The formula for the

Pearson's chi-squared test statistic is expressed as X2

= Σ(O-E)2 / E. In this equation, "O" represents the

observed frequency and "E" represents the expected

frequency. The Greek letter sigma (Σ) indicates that we

must sum the results of this calculation for every

category in our dataset.

To perform this in Microsoft Excel, we create a third

column that applies this formula to each row. The

calculation involves subtracting the expected value

from the observed value, squaring that difference to

ensure the result is positive, and then dividing that

square by the expected value. This process weights the

differences relative to the size of the expected values,

ensuring that a discrepancy of 10 in a small sample is

treated more significantly than a discrepancy of 10 in a

much larger sample.

The following formula demonstrates the Excel syntax

required to calculate the squared difference relative to

the expectation for each row in your table:
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By breaking the formula down row-by-row, we can see

exactly which categories contribute most to the final

test statistic. In our example, Tuesday (60 observed vs

50 expected) and Wednesday (40 observed vs 50

expected) will likely provide the largest contributions to

the final Chi-Square value. These individual

components are often referred to as the "residuals,"

and analyzing them can provide localized insights into

where the data deviates most from the model.

Step 3: Calculating the Chi-Square Statistic and P-Value

After computing the individual components for each

row, we sum them up to arrive at the final Chi-Square

test statistic. This single number represents the total
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deviation of our observed data from our expected

model. However, the statistic itself is difficult to

interpret without context; we need to determine the

probability of obtaining such a statistic if the null

hypothesis were true. This is where the p-value

becomes essential.

In Microsoft Excel, you can use the function

CHISQ.DIST.RT(x, deg_freedom) to find this probability.

The "x" parameter is your calculated test statistic, and

the "deg_freedom" parameter refers to the degrees of

freedom. For a goodness of fit test, the degrees of

freedom are calculated as the number of categories

minus one (n - 1). In our shop owner scenario, with five

weekdays, the degrees of freedom would be 5 - 1 = 4.
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Alternat ively,  Excel  of fers the

CHISQ.TEST(actual_range, expected_range) function,

which simplifies the process by skipping the manual

calculation of the test statistic and degrees of freedom

entirely. By simply highlighting your observed and

expected ranges, Excel will return the p-value directly.

Both methods are valid, though calculating the statistic

manually provides a deeper understanding of the

underlying statistics and the mechanics of the test.

Step 4: Interpreting the Results and Significance

The final and most crucial step in any hypothesis
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testing procedure is the interpretation of the output. In

our specific shop owner example, the calculated X2 test

statistic is 4.36, and the resulting p-value is 0.3595. To

make a decision, we compare this p-value to our

chosen significance level, which is commonly set at

0.05 (or 5%).

Since our p-value of 0.3595 is significantly higher than

the 0.05 threshold, we fail to reject the null hypothesis.

In statistical terms, this means that the evidence is not

strong enough to suggest that the actual distribution of

customers differs from the shop owner's claim of an

equal daily distribution. The variations we observed--

such as the spike on Tuesday and the dip on

Wednesday--are likely just the result of random

variation rather than a meaningful pattern in customer

behavior.

It is important to remember that "failing to reject" the

null hypothesis is not the same as proving the null

hypothesis is true. It simply means that, based on the

current sample of data, we do not have sufficient

significance to claim the distribution is non-uniform. If

the researcher were to collect data over several months

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Statistical_hypothesis_testing
https://en.wikipedia.org/wiki/P-value
https://en.wikipedia.org/wiki/Statistical_significance
https://en.wikipedia.org/wiki/Null_hypothesis
https://en.wikipedia.org/wiki/Statistical_significance
https://scales.arabpsychology.com/?p=135392
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Perform a Chi-Square Goodness of Fit Test in Excel: A Step-by-Step Guide 13

PSYCHOLOGICAL SCALES scales.arabpsychology.com

instead of just one week, a more subtle pattern might

emerge that could eventually lead to a different

conclusion. Thus, sample size and the quality of data

collection play a pivotal role in the reliability of your

Chi-Square Goodness of Fit Test.

Assumptions and Best Practices for Chi-Square Testing

While the Chi-Square test is a powerful tool, it relies on

certain assumptions to remain valid. First, the data

must be collected through random sampling to ensure

the observations are independent of one another. If one

customer's arrival influenced another's, the

independence assumption would be violated,

potentially skewing the results and leading to an

inaccurate p-value.

Second, the sample size must be sufficiently large. A

common rule of thumb in statistics is that every

"expected" cell frequency should be at least 5. If the

expected frequencies are too low, the Chi-Square

distribution may not accurately approximate the

distribution of the test statistic, leading to unreliable

conclusions. In our example, the expected value of 50

per day easily satisfies this requirement, but in smaller
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studies, categories may need to be combined to

maintain statistical power.

Finally, always double-check the degrees of freedom

and ensure you are using the correct Excel function for

your specific version of the software. While older

versions of Excel use CHIDIST, modern versions prefer

CHISQ.DIST.RT for right-tailed probabilities. By

adhering to these best practices and understanding the

underlying logic of probability distributions, you can

use Microsoft Excel to perform professional-grade

statistical analysis with confidence and precision.

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Degrees_of_freedom_(statistics)
https://en.wikipedia.org/wiki/Probability_distribution
https://www.microsoft.com/en-us/microsoft-365/excel
https://scales.arabpsychology.com/?p=135392
https://scales.arabpsychology.com
https://scales.arabpsychology.com

