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A Practical Guide to Spearman’s Rank Correlation with SPSS

Introduction to Rank-Based Correlation and Non-Parametric Analysis

In the realm of statistics, establishing the relationship between variables is a core objective. The
familiar concept of correlation quantifies the strength and direction of association between two or
more quantitative measures. While many fundamental statistical approaches rely on the Pearson
product-moment correlation coefficient, this method carries strict assumptions, notably requiring

linearity and the normal distribution of data. In practical research, particularly across the social
sciences, datasets frequently fail to satisfy these stringent requirements.

When data are measured using an ordinal scale--where values represent ranks or ordered
categories--or when the underlying distribution is heavily skewed, researchers must pivot to
specialized techniques. This necessitates the use of hon-parametric measures. These methods

make fewer assumptions about the population distribution, allowing for accurate assessment of
associations in complex or non-ideal datasets.

The shift toward rank-based statistics is crucial when the focus is on a monotonic association
rather than a strict linear one. For these scenarios, the Spearman Rank Correlation Coefficient
is the indispensable tool. It proves particularly valuable in psychological and sociological studies
where outcomes--such as satisfaction ratings, educational placement results, or subjective
performance measures--are often inherently ranked or relative. Mastering the execution and
interpretation of this test using powerful statistical software like SPSS Statistics is essential for

conducting rigorous quantitative analysis.

Defining Spearman's Rho: The Non-Parametric Measure of Monotonicity

The Spearman Rank Correlation coefficient, symbolized by the Greek letter rho ($rho$), provides a

robust measure of the strength and direction of the monotonic relationship between two variables.
Unlike Pearson's R, which strictly examines how well data points conform to a straight line,
Spearman's Rho evaluates the degree to which the relationship can be described by a monotonic
function. This means that as the value of one variable consistently increases, the value of the other
variable either consistently increases (positive association) or consistently decreases (negative
association), regardless of the exact shape or rate of that change.

The core process for calculating Spearman's Rho involves transforming the raw data. First, the
original scores for each variable are converted into their respective ranks. The lowest score
receives a rank of 1, the next lowest rank 2, and so forth. A necessary adjustment is made if ties
occur: the average rank is assigned to all tied observations. The subsequent correlation formula is
then applied directly to these derived ranks, not the original scores.

The resulting coefficient mirrors Pearson's R in its range, spanning from -1.0 to +1.0. A score of
+1.0 indicates a perfect positive monotonic correlation, -1.0 indicates a perfect negative monotonic
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correlation, and 0 signifies the complete absence of any monotonic relationship between the ranks.
Utilizing statistical software, such as SPSS, significantly streamlines this process, allowing
researchers to bypass the tedious manual ranking steps and proceed immediately to calculating
the Spearman Rank Correlation for a bivariate dataset.

Setting Up the Data: An Example Scenario in SPSS

To illustrate the practical application of Spearman's Rho, we will use a hypothetical dataset
consisting of scores from 10 students. Our research interest lies in determining the relationship
between the students' relative achievement in two separate academic subjects: Mathematics and
Science. Although the scores themselves are continuous measures, our analytical focus is
specifically on the correlation of their *relative standings*--that is, their ranks--across the two
subjects.

The raw scores have been accurately entered into the Data View window of the SPSS
environment. We have two corresponding variables, clearly labeled "Math" and "Science." This
preparatory stage of data entry and verification is critical, ensuring accuracy before initiating any
statistical procedure. Data integrity is the foundation of reliable analysis.

The following visual representation confirms the correct alignment of our variables within the SPSS
spreadsheet, indicating that the data is ready for the computation of the rank correlation coefficient:

&4 Student & Math & Science var var

1 A 70 90
2 B 78 94
3 C 90 79
4 D 87 86
5 E 84 84
8 F 86 83
7 G 91 88
8 H 74 92
9 | 83 76
0 J 85 75
11

™
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Executing the Analysis: Step-by-Step Calculation in SPSS

Once the data is structured correctly within the environment, calculating the Spearman Rank

Correlation coefficient in SPSS is an intuitive process accessed through the main menu system.

The primary goal of this procedure is twofold: to determine the strength and direction of the
monotonic relationship, and crucially, to assess if the resulting correlation coefficient is
statistically significant, meaning it is unlikely to be a result of random sampling variability.

Follow these precise steps to launch the Bivariate Correlation procedure, which handles paired
variable analysis:

Click the Analyze tab located on the top menu bar of the SPSS interface.
Navigate and hover over the Correlate option to reveal the secondary submenu.
Select Bivariate... to open the dedicated dialog box for paired correlations.

This action opens the central configuration window where we must define the variables involved
and specify the exact correlation method to be employed.

Transform  Analyze  Graphs  Utilities Extensions  Window  Help

Power Analysis > B2 Al o Q
= . 04 @ | @
Meta Analysis >
Reports >
Math & Scil o _ var var var
70 Descriptive Statistics >
78 Bayesian Statistics >
90 Tables >
87 Compare Means and Proportions >
84
26 General Linear Model >
01 Generalized Linear Models >
74 Mixed Models >
22 Correlate > [ Bivariate...
Regression > @] Partial
' >
Loglinear I3 Distances. ..
Neural Networks > ) )
E3 Canonical Correlation
Classify >
Dimension Reduction >
Mapping >

Within the Bivariate Correlations dialog box, careful selection of options is paramount for accurate
analysis. Begin by transferring both the Math and Science variables from the source list on the left
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side into the Variables field on the right. This action designates the pair for which the correlation
will be calculated. Most importantly, under the Correlation Coefficients section, ensure that the
radio button for Spearman is selected, while simultaneously ensuring that the parametric Pearson
option remains unchecked. We are deliberately executing a non-parametric test here.

For cleaner and more concise reporting, optional display adjustments can be made: check the box
labeled Show only the lower triangle and uncheck Show diagonal. These settings streamline
the matrix output by removing redundant information, acknowledging that the correlation matrix is
symmetrical (e.g., Math vs. Science is the same as Science vs. Math) and that a variable always
correlates perfectly with itself.

@Bivariate Correlations X
Variables: ’ Options |
&> Math ’ o |
& Science Style
’ Bootstrap |
v Confidence interval |

Correlation Coefficients
[]Pearson []Kendall's tau-b Spearman

Test of Significance
® Two-tailed O One-tailed

Flag significant correlations Show only the lower triangle [] Show diagonal

’ Paste H Reset

’ Cancel‘ | Help ‘

Once all configuration steps are verified, click the OK button to execute the procedure. SPSS will
process the request and immediately display the statistical output in a separate Viewer window for
interpretation.

Interpreting the Output: Rho and Statistical Significance

The final stage of the analysis involves carefully examining the SPSS output table. This table
contains all the necessary statistics to understand the strength, direction, and statistical
significance of the monotonic relationship between the student performance scores. Correct
interpretation of this output is essential for deriving sound research conclusions.
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SPSS generates a matrix structure, typically labeled "Correlations," similar to the image below:

= Nonparametric Correlations

Correlations

Math

Spearman'srho Science Correlation Coefficient -.418
Sig. (2-tailed) 229
N 10

We must focus specifically on the intersection of the Math and Science variables within the row
designated Spearman's rho. Three critical pieces of data are extracted from this specific cell:

Spearman Correlation Coefficient (Rho): The calculated value is -.481. This indicates a
moderate, inverse (negative) monotonic association. This suggests a trend where students who
achieve a higher rank in Math tend, moderately, to achieve a lower rank in Science, and vice-
versa.

Sig. (2-tailed) or P-value: The value is .229. The p-value represents the probability of observing a
correlation coefficient as extreme as -.481 (or more extreme) purely by chance, assuming the true
correlation in the population is zero.

N (Number of Pairs): The value is 10. This confirms that the analysis utilized all 10 pairs of
observations (students) available in our dataset.

To formally conclude the hypothesis test, the calculated p-value must be compared against a pre-
established level of significance, traditionally set at ? = 0.05. In our example, since the derived p-
value (.229) is substantially greater than 0.05, we are compelled to conclude that the observed
correlation is not statistically significant. Despite observing a moderately negative relationship
(Rho = -.481), the evidence derived from this small sample (N=10) is insufficient to reject the null
hypothesis. Therefore, while a negative trend exists, we cannot confidently generalize this finding
to the wider population.

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/P-value
https://en.wikipedia.org/wiki/P-value
https://en.wikipedia.org/wiki/P-value
https://en.wikipedia.org/wiki/P-value
https://en.wikipedia.org/wiki/P-value
https://statistics.arabpsychology.com/?p=18203
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

A Practical Guide to Spearman’s Rank Correlation with SPSS

Conclusion: The Importance of Non-Parametric Tools

The process of calculating the Spearman Rank Correlation in SPSS is highly efficient, relying on
the straightforward Bivariate Correlations function once the non-parametric option is correctly

selected. This test is an indispensable component of a researcher's toolkit, especially when
analyzing data that violates the stringent assumptions of parametric tests, or when the variables
are naturally ordinal.

Researchers must judiciously choose between Spearman's Rho and Pearson's R based on the
nature of their data. If the relationship between variables is clearly monotonic but exhibits a non-
linear pattern, Spearman's Rho offers a far more accurate and reliable assessment of the
association than Pearson's R would. Furthermore, accurate interpretation demands careful
consideration of both the effect size (Rho) and the accompanying p-value. As our example
demonstrated, a seemingly strong effect size (rho close to +/-1) may lack statistical significance if

the sample size (N) is inadequate.

By mastering these procedures, researchers ensure that they can confidently conduct robust
analyses on rank-based or non-normally distributed data, leading to conclusions about variable
relationships that are both methodologically sound and appropriate for the characteristics of the
dataset.

Further Exploration of Correlation and Statistical Analysis

To advance your proficiency in statistical computing and deepen your understanding of association
measures, the following resources and tutorials are highly recommended for continued study within
the SPSS environment:

Guidance on performing the Pearson correlation for datasets that meet the assumptions of linearity

and normal distribution.

A comprehensive guide detailing the calculation of Kendall's Tau-b, another highly respected non-
parametric measure of correlation used particularly when dealing with small sample sizes or
numerous ties.

Detailed instructions on generating high-quality scatterplots to visually inspect the form and
direction of relationships before computing any correlation statistics.
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