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Understanding the Pearson Correlation Coefficient

The Pearson Correlation Coefficient, universally symbolized by the italicized letter r, is a

fundamental measure in statistics. Its primary function is to quantify the strength and direction of

the linear relationship between two continuous variables. This coefficient is paramount in fields

ranging from social sciences to engineering, providing a standardized way to evaluate covariance.

Understanding r is crucial for interpreting research results. It is important to remember that

Pearson's r specifically assesses the linear association. If the relationship between the variables

is non-linear (e.g., curvilinear), this coefficient may underestimate the true relationship or provide

misleading results. Therefore, preliminary visual inspection of the data, such as using a scatter

plot, is highly recommended before computation.

The value of the Pearson Correlation Coefficient always falls within a precise range, from -1.0 to

+1.0. These boundaries define the spectrum of possible linear associations:

r = 1: Indicates a perfectly positive linear correlation. As one variable increases, the other

increases proportionally.

r = -1: Indicates a perfectly negative linear correlation (inverse relationship). As one variable

increases, the other decreases proportionally.

r = 0: Indicates no linear correlation between the two variables. Changes in one variable are not

linearly associated with changes in the other.

Interpreting the Strength and Direction of r

While the sign (+ or -) of r tells us the direction of the relationship (positive or negative), the

magnitude of the number tells us the strength. A value closer to 1 or -1 signifies a strong

relationship, while a value closer to 0 suggests a weak or negligible linear relationship.

When analyzing correlation, researchers often categorize the strength of the relationship using

general guidelines, though these interpretations can vary by discipline. For instance, a correlation

of r = .10 to .29 might be deemed weak, r = .30 to .49 moderate, and r = .50 and above strong.

Regardless of the descriptive adjective used, the significance of the correlation must always be

contextualized by the sample size (N) and the associated p-value.

Furthermore, correlation does not imply causation. A statistically significant correlation simply

means that the variables move together predictably. It does not provide evidence that one variable

directly causes a change in the other. This distinction is critical in statistical reporting and

interpretation.

https://en.wikipedia.org/wiki/Pearson_correlation_coefficient
https://en.wikipedia.org/wiki/Positive_correlation
https://en.wikipedia.org/wiki/Negative_correlation
https://en.wikipedia.org/wiki/P-value
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The Standard APA Reporting Structure

When presenting statistical findings in scientific papers, adherence to APA format (American

Psychological Association) ensures consistency, clarity, and professionalism. The core purpose of

the APA structure is to provide readers with all necessary information--the statistical test

performed, the result, the degrees of freedom (df), and the level of statistical significance--in a

concise manner.

The general structure for reporting Pearson's r in APA format requires two primary components:

the descriptive text explaining the purpose of the test, and the standardized statistical statement.

The statistical statement should always follow the format: r(df) = , p = .

We use the following general template to report a Pearson's r in APA format:

A Pearson correlation coefficient was computed to assess the linear relationship between and .

There was a correlation between the two variables, r(df) = , p = .

Key Guidelines for APA Formatting

To ensure your statistical report meets APA standards, several specific formatting rules must be

strictly followed, primarily concerning rounding and the presentation of numerical values. Precision

and uniformity are the hallmarks of good statistical reporting.

Keep in mind the following crucial rules when reporting Pearson's r in APA format:

Rounding the P-Value: The p-value should be rounded to three decimal places. If the p-value is

extremely small (e.g., less than .001), it is reported as p < .001, rather than rounding to .000.

Rounding the R-Value: The calculated value for r should be rounded to two decimal places. This

ensures consistency with most published statistical tables and software output.

Omitting the Leading Zero: For values that cannot exceed 1.0 (like r and the p-value), the leading

zero before the decimal point is dropped. For example, use .45 instead of 0.45, and .032 instead of

0.032. (Note: This rule does not apply to the degrees of freedom or means.)

Calculating Degrees of Freedom (df): The degrees of freedom for a Pearson correlation is

calculated simply as N - 2, where N is the total number of pairs (observations) in your analysis.

This value must be included in parentheses immediately following the r symbol.

Following these guidelines ensures that the statistical notation is clear, standardized, and

immediately recognizable to readers familiar with APA style. The subsequent examples illustrate

how to apply these rules in various analytical scenarios.

https://apastyle.apa.org/
https://en.wikipedia.org/wiki/Degrees_of_freedom_(statistics)
https://apastyle.apa.org/
https://en.wikipedia.org/wiki/P-value
https://en.wikipedia.org/wiki/Degrees_of_freedom_(statistics)
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Example 1: Positive Correlation (Hours Studied vs. Exam Score)

In this common scenario, a researcher hypothesizes that increased study time leads to higher

academic performance. A professor collected data spanning 40 students (N=40) to analyze the

relationship between the number of hours studied and the exam score received. The statistical

analysis revealed a Pearson correlation coefficient of 0.48, which was statistically significant, with a

corresponding p-value of 0.002.

Before reporting, we calculate the degrees of freedom: df = N - 2, or 40 - 2 = 38. We also apply the

APA rounding rules: r becomes .48, and the p-value becomes .002, with the leading zeros

dropped.

Here is how to report Pearson's r in APA format for this positive relationship:

A Pearson correlation coefficient was computed to assess the linear relationship between hours

studied and exam score.

There was a positive correlation between the two variables, r(38) = .48, p = .002. This result

indicates that students who studied more hours tended to achieve higher exam scores,

demonstrating statistical significance.

Example 2: Negative Correlation (Time Spent Running vs. Body Fat)

In contrast to a positive correlation, a negative correlation suggests an inverse relationship.

Consider a health study where a doctor collected data from 35 patients (N=35), examining the

connection between the number of hours spent running per week and body fat percentage. The

analysis yielded a Pearson correlation coefficient of -0.37, with a moderately significant p-value of

0.029.

First, we determine the degrees of freedom: df = 35 - 2 = 33. We then apply APA formatting: r is

reported as -.37 (note the negative sign is retained, but the leading zero is dropped), and the p-

value is reported as .029.

Here is how to report Pearson's r in APA format, noting the negative direction:

A Pearson correlation coefficient was computed to assess the linear relationship between hours

spent running and body fat percentage.

There was a negative correlation between the two variables, r(33) = -.37, p = .029. This finding

suggests that patients who spent more time running per week generally exhibited a lower body fat

percentage.

https://apastyle.apa.org/
https://en.wikipedia.org/wiki/Statistical_significance
https://statistics.arabpsychology.com/?p=9306
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Example 3: Business Application (Ad Spend vs. Revenue Generated)

The utility of Pearson's r extends far beyond academic and medical contexts, finding frequent

application in business analytics. Imagine a marketing firm tracking 15 campaigns (N=15) to

determine the efficacy of their budget allocation. They found a strong positive correlation between

advertising spend and total revenue, with r = 0.71 and a highly statistically significant p-value of

0.003.

For this example, the degrees of freedom are calculated as df = 15 - 2 = 13. The APA-formatted

values are r = .71 and p = .003.

Here is how to report Pearson's r in APA format for this business scenario:

A Pearson correlation coefficient was computed to assess the linear relationship between

advertising spend and total revenue.

There was a positive correlation between the two variables, r(13) = .71, p = .003. This strong,

significant correlation suggests that increases in advertising investment are consistently associated

with increases in total revenue generated.

Additional Resources for Statistical Reporting

Mastering the reporting of Pearson's r is just one step in accurate statistical communication.

Researchers must also be proficient in reporting other common tests, ensuring that all findings

adhere to the rigorous standards set by the APA manual.

The following tutorials explain how to report other statistical tests and procedures in APA format,

building upon the foundational knowledge of reporting correlation coefficients:

Reporting Independent Samples T-Tests in APA Format

Reporting ANOVA Results According to APA Guidelines

Formatting Regression Analysis Tables and Text in APA Style

Consistent application of these formatting rules enhances the credibility and clarity of scientific

literature.
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