


About the topic
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❖ ANOVAS: belong to the F family of tests and they are parametric tests normally 

used for determining if, based on their means, >2 samples are statistically 

significantly different (Miguel, 2021).

❖ Dependent sample t-tests: it is used to compare the differences in means 

of two related groups (* the same participants will be involved in both groups).

❖ Different terms used for dependent sample t-tests: within-subjects 

measures, repeated measures, paired samples, before and after measures, matched 

pairs...

❖ Note the difference: whether 3 or more related groups are measured?



When to use a dependent sample t-test with example?
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❖ EG. To investigate whether there is a difference between students' 

performance in math class before and after a 2-month intensive 

training program.

❖ differences before & after (values)

❖ 1 IV (2 levels with and without the training) & 1DV

❖ Same participants involved in both conditions;



What is within-subjects ANOVA?
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❖ Different from between-subjects ANOVA!

❖ Within-subjects ANOVA= Repeated measures ANOVA :

One-way ANOVA (for 3 or more related groups);

Extension of dependent sample t-test;

To discover overall differences;



When to use within-subjects ANOVA with 
example?
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❖ Eg. Investigation on the effect of a 2-month vocabulary training 

program on students' reading comprehension at 3 different time points.

❖ 1 IV (2levels with & without the training) & 1DV;

❖ Same participants involved in both conditions, but differences in 3 time 

points;

❖ To find out: changes in mean scores over various time points or 

differences in mean scores over various conditions



What are the assumptions to be considered?
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Dependent sample t-test & within-subjects ANOVA:

❖ DV continuous (interval or ratio) & IV categorical (nominal or ordinal);

❖ Normally distributed differences in DV & no outliers;

❖ Correlated groups are required;

❖ Sphericity to be assumed. (The variances of differences between related 

groups are equal)

(Same parametric assumptions as mentioned for topic 9 "ANOVA between-subjects 

design".)



Question to think?
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❖ Investigation on the effects of video games on learners' math 

scores at 3 time points (pre, one-month & post).

❖ IV & possible factor levels?

❖ DV?

❖ Dependent sample t-test or a within-subjects ANOVA? (If possible, give 

a reason)
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What is the effect size? 
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What is the effect size? 
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Interpreting effect size

14



15



16



Analyze → Compare Means → Paired-Samples T Test
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t(39) = -3.062, p = 0.004; d = 0.485
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Analyze → General Linear Model → Repeated Measures
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The means are visualized in the profile plots
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Output – Mauchly‘s Test of Sphericity
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p > 0.05 → sphericity assumption is met



Mauchly‘s Test of Sphericity

What if the sphericity assumption is not met?
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Mauchly's Test of Sphericity p > 0.05 Use "sphericity assumed" results

Greenhouse-Geisser Epsilonp < 0.05 > 0.75

< 0.75 Use Huynh-Feldt results
Use Greenhouse-Geisser

results



33



34



35



❖https://www.leeds.ac.uk/educol/documents/00002182.htm

❖https://www.psychometrica.de/effect_size.html#transform

❖https://www.simplypsychology.org/effect-size.html

❖https://www.spss-tutorials.com/spss-paired-samples-t-test/

❖https://www.spss-tutorials.com/spss-repeated-measures-anova-example-2/

❖https://statistics.laerd.com/statistical-guides/repeated-measures-anova-statistical-guide.php
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