
Correlation and Causation: 
Correlation/Regression Analysis, t Tests, and ANOVA 

 
 

 A common delusion among psychologists is that one can make, with 
confidence, causal attributions from data analyzed with independent samples 
(or correlated samples) t test and ANOVAs, but not with data analyzed with 
correlation/regression analysis.  This is BS (bad science).  It can easily be 
shown that t tests and ANOVAs are mathematically identical to 
correlation/regression analysis.  It is how the data were collected, not how they 
were analyzed, that is critical in determining the internal validity of causal 
attributions.  If the data were generated by experimental means, with random 
assignment (or matching) used to equate groups prior to manipulation of the 
independent variable, then internal validity should be high regardless of 
whether the data were analyzed with t tests, ANOVAs, or 
correlation/regression. 
 
 Consider the data displayed to the right.  Subjects either consumed 
alcohol (1) or not (0) and their reaction time was measured.  We may imagine 
that these data were collected by nonexperimental means (we asked each 
subject whether or e had been drinking) or my experimental means (we 
randomly assigned subjects to groups and then had one group consume 
alcohol and the other group consume a placebo beverage. 
 
 These data are available online. 

 
 

 Here are assorted analyses done with these data: 
 
CORRELATIONS 
  /VARIABLES=Reaction_Time Alcohol 
  /PRINT=TWOTAIL NOSIG 
  /MISSING=PAIRWISE. 

http://core.ecu.edu/psyc/wuenschk/SPSS/SPSS-Data.htm


 
[DataSet0] C:\Users\Vati\Desktop\Correlation-Causation.sav 
 

Correlations 

 Reaction_Time Alcohol 

Reaction_Time 

Pearson Correlation 1 .692
*
 

Sig. (2-tailed)  .027 

N 10 10 
 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

 The p value here, .027, tests the null hypotheses that the population correlation coefficient has value zero.  Since p 

< .05, we reject that hypothesis and conclude that alcohol consumption is related to (high) reaction time.  If the data were 

experimentally manipulated and alternative explanations ruled out, this is good evidence of a causal relationship.  If the 

data were nonexperimentally obtained, we cannot rule out alternative (non-causal) explanations. 

 

 Now for a regression analysis.  You will see that this is equivalent to a correlation analysis (although the 

assumptions differ somewhat). 

 
REGRESSION 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS R ANOVA 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT Reaction_Time 
  /METHOD=ENTER Alcohol. 
 
  



 

Variables Entered/Removed
a
 

Model Variables 

Entered 

Variables 

Removed 

Method 

1 Alcohol
b
 . Enter 

 

a. Dependent Variable: Reaction_Time 

b. All requested variables entered. 

 

Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .692
a
 .479 .414 2.915 

 

a. Predictors: (Constant), Alcohol 

 Notice that the same value of r is obtained. 

 

ANOVA
a
 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 62.500 1 62.500 7.353 .027
b
 

Residual 68.000 8 8.500   

Total 130.500 9    

 

a. Dependent Variable: Reaction_Time 

b. Predictors: (Constant), Alcohol 

 

 This ANOVA tests the null that the correlation coefficient in the population has value zero.  Notice that the p value is 



identical to that obtained earlier with the correlation analysis. 

 

Coefficients
a
 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 
(Constant) 24.000 1.304  18.407 .000 

Alcohol 5.000 1.844 .692 2.712 .027 

 

a. Dependent Variable: Reaction_Time 
 

 The t here tests the same null hypothesis tested with the F above.  Notice that the p value is the same as obtained 
earlier.  Also notice that the value of the F above is equal to the square of the value of the t here.  That is more than mere 
coincidence. 
 
 Here the data are presented in a scatter plot.  Notice 
that the regression line passes through the two group 
means.  The slope of the regression line is equal to the 
difference between the two group means. 
 
 Next we analyze these data with an independent 
samples t test. 

 



 
T-TEST GROUPS=Alcohol(1 0) 
  /MISSING=ANALYSIS 
  /VARIABLES=Reaction_Time 
  /CRITERIA=CI(.95). 

 

Group Statistics 

 Alcohol N Mean Std. Deviation Std. Error Mean 

Reaction_Time 
Yes 5 29.00 2.915 1.304 

No 5 24.00 2.915 1.304 

 

Independent Samples Test 

 Levene's Test for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean 

Difference 

Reaction_Time Equal variances assumed .000 1.000 2.712 8 .027 5.000 

 

 Notice that the independent groups t test produces the same value of t as produced with correlation/regression 
analysis and the same value of p obtained earlier. 
 

 And now for a traditional independent samples Analysis of Variance. 

 
ONEWAY Reaction_Time BY Alcohol 
  /MISSING ANALYSIS. 
  



ANOVA 

Reaction_Time 

 Sum of Squares df Mean Square F Sig. 

Between Groups 62.500 1 62.500 7.353 .027 

Within Groups 68.000 8 8.500   

Total 130.500 9    

 The total sum of squares (measuring the differences among scores) is divided into a part influenced by group 

membership (alcohol consumption or not), the Between Groups SS, and a part not influenced by group membership, the 

Within Groups SS.  The ratio of the resulting variance estimates (mean squares) is the F value, which has exactly the same 

value that had in the earlier correlation/regression analysis, and the p value is exactly the same as was it has been 

throughout. 

 

 Hopefully this has convinced you that correlation/regression analyses are identical to ANOVA and t tests.  Since 

they are identical, it would quite foolish to conclude that you can make a causal inference with ANOVA and t tests but not 

with correlation/regression analysis, eh? 

 

 More on Correlation and Causation 

 Return to Wuensch’s Design Lessons 

 

Karl L. Wuensch, August, 2016 

http://core.ecu.edu/psyc/wuenschk/StatHelp/Correlation-Causation.htm
http://core.ecu.edu/psyc/wuenschk/DesignLessons.htm
http://core.ecu.edu/psyc/WuenschK/KLW.htm

