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Correlation and causation in psychological, social and educational sciences:
Correlation/regression analysis Tests, and t / analysis of variance tests
Prepared by: Prof. Dr. Abdel Nasser Anis Abdel Wahhab
Abstract

A common misconception among researchers in the humanities and social sciences
is that one can confidently make causal features from data analyzed using t-tests and
ANOVA:s for independent samples (or Paired samples), but not with data analyzed
using correlation / regression analysis. It can easily be shown that t-tests and ANOVA
are mathematically identical to correlation/regression analysis. How the data is
collected, not how it is analyzed, is critical in determining the internal validity of
causal attribution. If data were generated by experimental means, with random
allocation (or matching) used to equalize groups prior to treatment with the
independent variable, internal validity should be high regardless of whether the data
was analyzed using t-tests, ANOVAs, or correlation/regression. This paper discusses
a number of articles examining the relationship between the two tests of correlation
and regression analysis on the one hand, and the test: t / analysis of variance on the
other hand, within the framework of the study of both correlation and causation
between traits in the humanities and social sciences. And then resolve the debate
about: Does lack of correlation mean the absence of causation? And do the results of
the correlation/regression analysis match the results of the t-test/analysis of variance
ANOVA?
Key words:
Correlation, causation, correlation coefficient, t-test, regression analysis, analysis of
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(10= o) alcohol Jg=Nlg reaction time
rOLLl oda pluseiwl gl @ degie oS (b Lud

CORRELATIONS
/VARIABLES=Reaction_Time Alcohol
/PRINT=TWOTAIL NOSIG
IMISSING=PAIRWISE.

Correlations
Reaction_Time Alcohol

Reaction_Time Pearson Correlation 1 0.692"

Sig. (2-tailed) .027

N 10 10
Alcohol Pearson Correlation 0.692" 1

Sig. (2-tailed) 0.027

N 10 10
*. Correlation is significant at the 0.05 level (2-tailed).

(9l AY5) 0.05 Sy Lis JIs L3I *
b3y Jolae 0b AW dyasall Olusyall <0.027 bd p dogdll piss
Ol dl el dusyall i (285 «p < 0.05 O G .dyiss dad A paizeall
S olld! dxdlae @ 13] (&QSJ.QJ‘) daddl oy cdg lade JgxSUI Mg
@3 13 A A3Me 3929 (e iz Judo 1dgd cdbud) Ol sladuwlg L"SI."J”'.’.

) dbud) Ol ] dlaiw! LoSes o cqw::."sﬂ.c S bl de Jguaxll

oo el o) bLadl Judss Jole 1 of G sl Jadsa) 031
(b o> J] ©lsleY| s

REGRESSION

/IMISSING LISTWISE

/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN

/DEPENDENT Reaction_Time
/METHOD=ENTER Alcohol.

Variables Entered/Removed?
Model Variables Entered Variables Removed Method
1 Alcohol® .| Enter
a. Dependent Variable: Reaction_Time
b. All requested variables entered.

£

Reaction_Time :zll sicel! .|
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a. Dependent Variable: Reaction_Time
b. All requested variables entered.

Model Summary

Std. Error of the
Estimate
2.915

Model R
1 0.6922
a. Predictors: (Constant), Alcohol

R Square
0.479

Adjusted R Square
0.414

Jg>SJl (o) rembiiaad) ]

a. Predictors: (Constant), Alcohol
T dad e e Jguamdl o5 4l Lo

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 62.500 1 62.500 7.353 0.027°
Residual 68.000 8 8.500
Total 130.500 9

a. Dependent Variable: Reaction_Time
b. Predictors: (Constant), Alcohol

Reaction_Time gl il ]
JsmxSIl ¢(uls) robiaizall o

Coefficients?

Unstandardized
Coefficients

Standardized
Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 24.000 1.304 18.407 0.000
Alcohol 5.000 1.844 .692 2.712 0.027

a. Dependent Variable: Reaction_Time
Reaction_Time :ztdl sl |

R Linear =0.a7a
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T-TEST GROUPS=AIcohol(1 0)
IMISSING=ANALYSIS
/VARIABLES=Reaction_Time
/CRITERIA=CI(.95).

Group Statistics
Std. Error
Alcohol N Mean Std. Deviation Mean
Reaction_Time | No 5 24.00 2.915 1.304
Yes 5 29.00 2.915 1.304
Independent Samples Test
Levene's
Test for
Equality of
Variances t-test for Equality of Means
Sig 95%
. Std. Confidence
(2- | Mean Error Interval of the
tail | Differe | Differen Difference
F Sig. t df | ) nce ce Lower | Upper
Reac | Equal .000| 1.00| -2.712| 8] .02| -5.000 1.844| -9.252 -.748
tion_ |variances 0 7
Time |assumed
Equal -2.712| 8.0| .02| -5.000 1.844| -9.252 -.748
variances 00 7
not
assumed

Lgrls] @ WSt dad Ludd gy Adiiuall Wilegazmall tlas) Of Lo
Ao Lgdde Jgradl 03 (@1 p ded udig slaasII / LY Judosd plusoinly

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 0.027
Within Groups 68.000 8 8.500
Total 130.500 9
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