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Inferential Statistics

Dr. K. A. Korb

University of Jos

Steps in Inferential Analyses

• VassarStats: 
http://faculty.vassar.edu/lowry/VassarStats.html

• In any inferential statistic, the first step is always 
to examine the p-value to determine if the result 
is significant
– If not significant, analysis stops

– If significant, then conduct post-hoc analyses if more 
than 2 groups are being compared

– Examine descriptive statistics (mean, frequencies, 
correlation) to interpret the meaning of a significant 
result

t-test

• t-test: Used when comparing two groups on a 

dependent variable

– Independent samples: Two unique groups

– Correlated samples: Groups are created by 

matched assignment or the same participants are 

compared on two variables

• Report the means and standard deviations for 

the two groups, the t, df, and two-tailed p

t-test Example:
Comparison of Christian (Group A) to Muslim (Group B) on 

Number of Traumatic Experiences
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t-Test Example
Comparison of Christian (Group A) to Muslim (Group B) on 

Degree of Community Support

Analysis of Variance (ANOVA)

• ANOVA: Compare three or more groups on one dependent 
variable

• One-way ANOVA: Compares multiple groups on the same 
DV
– Significant p means that there is a significant difference 

between groups somewhere, NOT that there is a significant 
difference between all groups

– A post-hoc test such as Tukey's HSD (Honestly Significant 
Difference) is needed to determine which differences are 
significant

– Report means and standard deviations for all groups, ANOVA 
summary table, and the results of Tukey's HSD

• Factorial ANOVA: Compare the effect of multiple Ivs on one 
DV
– Interpretation is more complex

One-Way ANOVA Example
Comparison of Pentecostal (A), Catholic (B), and Mainline Christian (C) 

on Degree of Community Support

One-Way ANOVA Example
Comparison of Pentecostal (A), Catholic (B), and Mainline Christian (C) 

on Traumatic Events Experienced. NOTE: This Data was Falsified.
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Interpreting Factorial ANOVA

• Interaction Effect: The effect of one 

independent variable depends on the level of 

the other independent variable

• Main Effect: Comparison of each independent 

variable separately

– Main effects are the same as t-tests or one-way 

ANOVAs for each independent variable separately

Interpreting Factorial ANOVA

• Examine the interaction first. 

– If significant, proceed by comparing each 
individual group via Tukey’s HSD

• Main effects are generally not examined, because main 
effects are superseded by the interaction

– If the interaction is not significant, examine the 
main effects, which are interpreted just like a one-
way ANOVA

• Follow up significant results with Tukey’s HSD

– If nothing is significant, analysis stops.

Factorial ANOVA Example
3x2: Gender by Christian Denomination on Community Support

Community Support: Interaction Effect
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Factorial ANOVA Example
3x2: Gender by Christian Denomination on Community 

Support

Pentecostal Catholic Mainline Total

Female 0.63 0.69 0.75 0.69

Male 0.71 0.62 0.55 0.65

Total 0.68 0.67 0.63

Interaction was significant. Tukey’s HSD was 0.2 

for the interaction at .05 significance.

Main Effects for Community Support
No differences are significant
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Factorial ANOVA Example
3x2: Gender by Christian Denomination on PTSD Re-Experiencing

Factorial ANOVA Example
3x2: Gender by Christian Denomination on PTSD Re-Experiencing
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Factorial ANOVA Example
3x2: Gender by Christian Denomination on PTSD Re-Experiencing

Pentecostal Catholic Mainline Total

Female 1.64 1.95 2.19 1.89

Male 1.60 1.60 1.94 1.71

Total 1.62 1.80 2.01

Main effect of column was significant. Tukey’s

HSD was 0.26 for the row at .05 significance.

Analysis of Covariance (ANCOVA)

• ANCOVA: Compares post-test scores with pre-test 
scores factored out
– Concomitant variable (CV) is the variable that should be 

controlled for (e.g., pre-test)

– Observed Means: Actual means for the dependent variable 
(post-test). 

– Adjusted Means: Means that have been statistically 
manipulated based on the concomitant variable (pre-test)

• Report both the Observed and Adjusted Means as well 
as ANCOVA summary table
– Present any figures with the Adjusted Means with a note 

so that readers are clear that these are Adjusted Means. 

ANCOVA Example
Effect of Treatment on PTSD Symptoms. NOTE: Data is fabricated

Pre-test Scores

Group A: 0.28

Group B: 1.74

Correlation

• Correlation: Examine the relationship 

between two variables within the same group 

of participants

– Examine the p to determine if the correlation is 

significant

– If this is significant, then the next step is to look at 

the correlation itself, symbolized by r. 

• Report the means and standard deviations for 

the two variables, the t, df, two-tailed p, and r
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Interpreting Correlations

• Nature

– Positive: Two variables increase together

– Negative: As one variable increases, the other decreases

• Strength

– Closer to -1 or +1 is stronger relationship

– 0 is no relationship

Negative PositiveNature:

Strength:
0-1 +1

Correlation = 1.00
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Correlation Example

Relationship between Number of Traumatic Experiences and PTSD Re-

Experiencing Symptoms

Correlation Example
Relationship between Age and Degree of Community Support

Correlation Example
Relationship between PTSD Arousal Symptoms and Academic 

Achievement. NOTE: Data is fabricated
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Chi-Square

• Chi-Square (χ2): Compares the frequencies of 

responses between two (or more) 

independent groups

– Determine whether distributions of categorical 

variables differ from one another

• BE CAREFUL NOT TO ARTIFICIALLY DIVIDE 

CONTINUOUS VARIABLES INTO DISCRETE 

VARIABLES!

Chi-Square Example
Frequency of Smokers/Non-Smokers by Gender NOTE: Data is 

fabricated

Chi-Square Example

Political Party Affiliation by Gender NOTE: Data is fabricated


