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t test for independent means

Tom Malloy

TREATMENT POPULATIONS

Elite Skiers Example

A high performance psychologist has developed Imagery Techniques for
improving the performance of world-class elite skiers

DV =

Modeled as...

IV =  
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Control Population

General population of skiers...

Imagery Treatment Population

2 Populations (Which has lower ET?)

Treatment effects

Treatment effect size =

Large versus small treatment effects
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Scientist versus Sceptic

H0

H1

How do we decide between H0 and H1?

                                                                                     OR



MALLOY PSYCH 3000                                                          t-independent   PAGE 5

SCIENCE-STATISTICS INTERFACE

     Experimental situation:  Psychotherapy outcome study...

Therapy group vs. Waiting list control

     Scientific hypothesis:

 Skeptical scientific hypothesis:  

In the experimental design
 the scientific hypothesis means that

1)

2)

Do the data pattern fit the Scientific Hypothesis?
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Skeptic says that the two groups differ only by chance

     CHANCE is a plausible competing hypothesis

Example of dividing class into two parts:

                        Measure anything...

                                            By chance alone...

In terms of treatment populations

The skeptic says IV is not effective

Therefore...

The Scientist says IV is effective

Therefore...
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Abduction from science to statistics

Science Statistics

H0

H1

Skeptical Hypothesis

Expects

        OR

Expects

Another way to express this:

µµ1 - µµ2 =

   OR

Expect

Therefore 

Ho:

OR

Ho:
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The Scientific Hypothesis

Expects

Is the Scientific Hypothesis directional?

Therefore 

H1

One- or two-tailed?
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FORMULA

A Test Statistic to decide between statistical hypotheses:

Formula for the calculated value of t

We will calculate a value of t from the experimental data

t=

     M1=

     M2=

     E(M1 - M2) =

      
                                                     = 0, usually

     n1

     n2

    
                                     
     (S1)

2 =

     (S2)
2 =
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     df =
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EXPECTED VALUES OF  t

Expected Value of t given H0 is true

Expected Value of t given H1 is true

Critical Values of t

Overview: 1 vs 2 tailed tests

Two-tailed:

        Either

One-tailed        

         Or
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One-tailed (upper) example:
The psychotherapy outcome study is a one-tailed upper example because...

Directional Scientific Hypothesis

One tailed alternative Hypothesis (H1) 

                                 (upper) rejection region

Find the critical values of t:
(We will compare the calculated value of t with a critical value of t
found in tables)

First, find df = 

Second, decide: One- or two-tailed?

Third, what is alpha?
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To find the critical value of t:
Q = 1 tailed
2Q = 2 tailed
df = degrees of freedom
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Put the critical t on a number line
Use Critical values to divide the range of the test statistic (t) into...

We assume Ho is true!!!

                                                 0    
                                         Values of t

 

CALCULATED VALUE OF t

REVIEW EXAMPLE

CALCULATE THE VALUE OF t

t = 
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Calculated value of t = 

df = 
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STATISTICAL CONCLUSION VALIDITY

SCV SUMMARY

SAMPLING DISTRIBUTION OVERVIEW

[   ]                Sample Statistic

Compare the critical value of t with the calculated value of t:

Delineate Regions:

                                   0
    E(t given Ho) = 

                            Values of t

[Put critical value on the number line]
[Label Rejection region(s)]

If H0 is true...

If H1 is true...
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The calculated value of t is...

So...

           Reject or not?

Back to Sampling Distribution Overview:

[   ]                Sample Statistic

         Compare the critical value of t with the calculated value of t
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Reconnecting to Science

Ho expects the value of t to be.....

                                   0
    E(t given Ho) = 

                            Values of t

A calculated t in the rejection region is...

So..

H1 expects the value to t to be....

                                   0
    E(t given H1) = 

                            Values of t

So if H1 is true a value of t above the critical value is....
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Translate back from statistics to science

Science Statistics

So at the level of science...

If Chance is no longer plausible...

Skeptic may have other PCH’s

E.g., Placebo

Statistically significant means...

Other PCH’s not eliminated by statistics


