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Understanding Hedges’ g: A Guide to Effect Size Calculation

In the field of statistics, researchers traditionally rely heavily on the p-value to ascertain whether an
observed difference between two distinct groups or experimental conditions is statistically reliable.
This approach yields a binary decision--whether a finding achieves statistical significance or not.

While crucial for hypothesis testing, this binary outcome often falls short in conveying the true
practical importance or magnitude of the research findings to practitioners and policymakers.

Confirming the existence of a statistical difference via the p-value is merely the first step. It does
not provide any quantitative measure of the strength or size of that difference. To move beyond
mere existence and understand the practical relevance and strength of our results, we must
employ measures of effect size. An effect size metric provides a critical complement to traditional

inferential statistics, quantifying the size and strength of the relationship between variables or the
standardized difference between group means.

Among the most rigorous and widely accepted methods for calculating standardized effect size,
particularly when synthesizing multiple studies, is Hedges' g. This measure is highly valued in
fields requiring research synthesis, such as meta-analysis, precisely because it incorporates a
crucial correction that mitigates the potential upward bias that often plagues effect size estimates
derived from small sample sizes. By doing so, Hedges' g offers a more accurate, unbiased
estimate of the true population effect.

Defining Hedges' g and Its Unique Advantage

The primary objective of Hedges' g is to standardize the mean difference observed between two
groups. Conceptually, it functions similarly to Cohen's d by dividing the raw mean difference by a
measure of variability, specifically the pooled standard deviation. However, Hedges' g differentiates

itself through the application of a mathematical adjustment--a correction factor (often denoted as
J)--that accounts for degrees of freedom.

This specialized adjustment is instrumental because it effectively transforms the measurement into
an unbiased estimator. In practical terms, this means the estimate is less susceptible to the

tendency of the standard deviation to be underestimated when dealing with research studies that
involve limited sample populations. This characteristic is particularly vital in clinical trials or smaller-
scale psychological studies where statistical power might be lower.

By incorporating sample size information directly into the denominator, Hedges' g provides a
robust and reliable quantification of the standardized mean difference. Researchers who prioritize
accuracy and wish to ensure their effect size measure is the least biased representation of the
population parameter possible will almost always select this metric over alternatives like Cohen's d,
especially when planning or conducting comprehensive meta-analyses.
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The Mathematical Framework of Hedges' g

The formula for Hedges' g formalizes the process of standardizing the difference between two
sample means using the pooled weighted standard deviation. This weighting mechanism ensures
that groups contributing more data (i.e., having a larger sample size) have a proportionally greater
influence on the overall variability estimate. The resulting metric expresses the difference in terms
of standard deviation units.

The calculation is detailed below, followed by a breakdown of the variables used to construct this
powerful estimator:

g =(x1-x2)/V((n1-1)*s12 + (n2-1)*s22) / (n1+n2-2)

The variables utilized in the equation represent the essential descriptive components derived from
the two independent samples being compared:

x1, x2: Represents the sample mean for Sample 1 and Sample 2, respectively, forming the

numerator (the raw difference).

nl, n2: Indicates the total sample size (number of observations) for Sample 1 and Sample 2.
These terms are key to applying the degrees of freedom correction.

s12, s22: Refers to the calculated sample variance (the square of the standard deviation) for each
respective sample, used to estimate the pooled variability.

Step-by-Step Practical Calculation Example

To properly grasp the functional application of the formula, we will walk through a detailed example
involving two independent samples. This process will demonstrate how to systematically calculate
the difference in means and then divide by the carefully weighted pooled standard deviation,
ensuring all sample size factors are correctly incorporated into the denominator.

Imagine a researcher conducting an experiment to compare the efficacy of two distinct teaching
methodologies (Method A, represented by Sample 1, and Method B, represented by Sample 2).
The researcher records performance scores and summarizes the following descriptive statistics:

Summary Statistics for Sample 1 (Method A):

x1 (Mean Score): 15.2
sl (Standard Deviation): 4.4
nl (Sample Size): 39

Summary Statistics for Sample 2 (Method B):

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Sample_size
https://en.wikipedia.org/wiki/Sample_mean
https://en.wikipedia.org/wiki/Sample_size
https://en.wikipedia.org/wiki/Variance
https://statistics.arabpsychology.com/?p=10618
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Understanding Hedges’ g: A Guide to Effect Size Calculation

x2 (Mean Score): 14.0
s2 (Standard Deviation): 3.6
n2 (Sample Size): 34

We now substitute these specific values into the Hedges' g formula to derive the standardized
effect size:

g = (x1-x2)/V((n1-1)*s12 + (n2-1)*s22) / (n1+n2-2)

g = (15.2 - 14) / V((39-1)*4.42 + (34-1)*3.62) / (39+34-2)
g=1.2/V((38*19.36) + (33*12.96)) / 71
g=1.2/(735.68 + 427.68) / 71
g=1.2/v1163.36/71

g=1.2/4.04788

g = 0.29851

The calculated Hedges' g for the comparison between the two teaching methodologies is precisely
0.29851. This figure represents the standardized difference between the two group means.

Interpreting the Magnitude and Context of Effect Size

Once the numerical value of Hedges' g is established, the next essential step is interpretation.
Unlike the p-value, which only addresses the probability of the data under the null hypothesis, the
effect size provides a meaningful, standardized context for evaluating the practical impact of the
research findings. A large effect suggests a major difference with clear real-world implications,
while a small effect suggests the difference, though potentially statistically significant, may be
negligible in practice.

Although the practical interpretation of effect sizes can vary significantly across different disciplines
(e.g., educational research versus pharmaceutical trials), researchers commonly rely on the
conventional benchmarks initially proposed by Jacob Cohen. These guidelines, though technically
developed for Cohen's d, are widely and appropriately applied to Hedges' g due to their
mathematical proximity, providing a necessary framework for understanding the strength of the
measured effect:

0.2 (or less) = Considered a Small effect size, indicating a minor difference.

0.5 = Considered a Medium effect size, indicating a noticeable difference.

0.8 (or greater) = Considered a Large effect size, indicating a substantial and important
difference.

Applying these criteria to our calculated value, the Hedges' g of 0.29851 falls squarely within the
range of a small effect. This interpretation suggests that while Method A might perform marginally
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better than Method B, the practical difference in student performance scores is relatively minor.
Consequently, a decision to adopt Method A over Method B based solely on this effect size would
require careful consideration of cost, implementation complexity, and other non-statistical factors.

Bonus: Use this online calculator to automatically calculate Hedges' g for any two samples.

Hedges' g Versus Cohen's d: Why the Correction Matters

When researchers seek to quantify the standardized mean difference, Cohen's d is the other
major, highly recognized measure frequently utilized. Cohen's d operates on the same core
principle as Hedges' g but employs a simpler calculation for the pooled standard deviation, which is
based on a straightforward average of the group variances:

d = (x1-x2)/V(s12 + s22) / 2

The crucial distinction between the two metrics lies in the denominator--specifically, how the group
variance is aggregated. While Cohen's d computes an unweighted average of the squared
standard deviations, Hedges' g incorporates the specific sample size (n) of each group to weight
the variance estimates according to their degrees of freedom.

This weighting mechanism means that Hedges' g applies the essential small-sample correction,
making it the statistically preferred, unbiased estimator of the population effect size. Therefore, the
general recommendation in methodological literature is to utilize Hedges' g whenever the two
sample sizes (nl1 and n2) are unequal, or whenever the research involves working with small
sample populations where bias is a greater concern.

It is important to note, however, that if the two sample sizes are exactly equal and sufficiently large,
the correction factor embedded within Hedges' g becomes negligible. In such ideal circumstances,
the calculated value for Hedges' g will be practically identical to that derived using Cohen's d.
Nevertheless, for rigorous research and meta-analytic work, Hedges' g remains the safest and
most methodologically sound choice.
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