	t-Tests for Two Related Groups
PSY 211
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Exam #4 in ONE WEEK

Term papers due in TWO WEEKS

A. Shifting Focus
· So far, we have learned about the z test and two types of  t tests, but there is also a 3rd type of 
t test

· Use different statistical tests depending on the information available and the questions we seek to answer
B. Different Statistical Tests (from last lecture)
	Test
	Description
	Ch.

	z-test 
	Compare treated sample to untreated population (σ known)
	7-8

	single sample t-test 
	Compare treated sample to untreated population (s known)
	9

	between-group t-test
(between-subject t-test)
	Compare two different groups of participants
	10

	within-subject t-test
(repeated-measures t-test)
	Compare same group of participants across two time periods
	11

	ANOVA, chi square
	Later in the semester
	


C. t-Test for Two Related Groups
· Between-group t-test (previous lecture) focuses on how two groups of entirely different people differ on some score
· How do Democrats and Republicans differ on the trait, “openness to experience”?

· Within-subject (aka repeated-measures) t-test literally examines how scores vary within individual participants across two time periods
· Pre-post study: Compare college students’ anxiety levels before and after an exam
· Experimental Manipulation Check:  Compare baseline mood to participant mood after a funny movie clip
· IV = time point or manipulation

· DV = difference score (change score)


Pain levels in pre-post physical therapy study

	Participant
	Pre-treatment
	Post-treatment

	John
	8
	7

	Tina
	10
	2

	Mark
	6
	3

	Ruth
	5
	4


n = 4, IV = time period, DV = pain score
Mood Scores on Positive and Negative Priming Task
	Participant
	Positive Prime
	Negative

	John
	9
	2

	Tina
	6
	5

	Mark
	5
	4

	Ruth
	8
	3


n = 4, IV = priming manipulation, DV = mood
· Sometimes the within subject t-test is also used with matched samples
· Rather than comparing scores for the same participant over time, we compare each participant to a matching participant
- Twin1 vs. Twin2
- Participant vs. Romantic Partner
- Alzheimer’s patient vs. matched participant of same age, SES, gender, ethnicity, etc.
	In summary: Always use the within-subject t-test when looking at how two scores differ for the same participant or participants who are fundamentally linked in some way. Think pairs.


D. Formulas

Compare this obtained value to the critical t-value obtained from the Appendix to determine if the finding is statistically significant (reliable)

t = MD / sMD     
Where MD is the average difference in scores
sMD is the standard error of the mean differences (
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Find the effect size using Cohen’s d
d = MD / s
E. Hypothesis Testing
1. State Hypotheses in words (or symbols)

H0: μD = 0

No mean difference in the population

H1: μD ≠ 0


Mean difference in the population

2. Critical t value (boundary for significance)
Use n to find df
Use df to find critical t value in table
3. Calculate Obtained t value
t = MD / sMD    
4. Draw conclusion

Compare obtained t to the critical t value

Report results in APA format
F. Examples

Emotional reactivity is an important variable in clinical psychology.  In any experiment examining emotion, some stimulus is needed to evoke emotion 
(e.g. pictures, movie clips, food, music, etc.).  
In my thesis, I manipulated emotions by showing people various movie clips.  But did my clips work?

Experimental manipulation check:

Did the Old School streaking scene actually improve mood?
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To determine whether Old School improved mood, a paired samples t-test was used.  Mood increased from baseline (M = 6.05, SD = 1.35) to post-clip (M = 6.47, SD = 1.76), which was significant, d = 0.21, t(95) = 2.07, p = .04.  Thus, the clip slightly improved mood, as expected.
Did the Garden State funeral scene increase sadness?
[image: image4.wmf]Paired Samples Statistics

2.40

96

1.518

.155

4.3958

96

1.88891

.19279

Baseline Sadness

a1gssad

Pair

1

Mean

N

Std. Deviation

Std. Error

Mean


[image: image5.wmf]Paired Samples Test

-2.00000

2.41050

.24602

-2.48841

-1.51159

-8.129

95

.000

Baseline

Sadness

-

a1gssad

Pair

1

Mean

Std.

Deviation

Std.

Error

Mean

Lower

Upper

95% Confidence

Interval of the

Difference

Paired Differences

t

df

Sig.

(2-tailed)


Did sadness increase?
Was the result reliable?

How large was the effect?
To determine whether the Garden State clip actually made people sad, a paired sample t-test was used.  Baseline sadness (M = 6.05, SD = 1.35) was lower than post-clip sadness (M = 6.05, SD = 1.35), which was significant, d = 0.83, t(95) = 8.13, p < .001.  Thus, the clip substantially increased sadness.
Hand-calculation example, characteristic of what will appear on the exam:

A sample of 26 people diagnosed with Obsessive Compulsive Disorder (OCD) were treated with Prozac.  One participant died during the study.  Participants who completed the study filled out a long symptoms survey before and after the study.  On average, symptoms reduced by 7 points (s = 15).  Report the results of the study in APA-format.

Step 1: Hypotheses

H0:


H1:

Step 2: Critical t


df:


critical t:

Step 3: Obtained t (and Cohen’s d)

t = MD / sMD  


d = MD / s
Step 4: Report Results in APA format

G. Two Types of Experiments
	
	Between-Group
	Within-Subject

	Main Distinction


	Different participants in each condition
	Usually same participants complete both conditions

	Individual Differences

	Minimized using large sample (differences average out)
	Minimized by using each participant as their own control

	Power 
(to reject H0)

	Weak
	Strong

	Sample Size Needed

	Big
	Small

	Efficiency

	Low
	High

	Control group?

	Sometimes
	No

	Other Advantages?

	Sometimes cannot have every participant complete both conditions
	Studying Development, Change, Learning
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Great for health professionals, attracts new clients, may be publishable.
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