Chapter 14: t-Test for Difference Between Two 

Independent Sample Means

So far, we’ve examined the case where we have ONE sample mean that we compare to a known or hypothesized population mean.

But, it is more common that we have TWO sample means:

example:



Do students who “cram” for an exam perform differently than students 

who “space out” their studying?

Crammed study:  



1  = 73


Spaced study:



2  = 80

Compare two sample means…are they from the same population….

is the difference simply due to chance?

Hypothesis Testing with Two Independent Samples t:

Similar to one sample, but new t-ratio:

 t =
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df  = (n1 - 1) + (n2 – 1)  OR n1 + n2 - 2

Note:  

t  =  
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When testing for NO difference between the two means

One sample versus two-sample case:

Single-sample case:

t = 
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--comparing sample mean to population (or hypothesized) mean
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Two-sample case:

t =
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--comparing sample mean difference to population (or hypothesized) mean 

diference

t-Test for difference between 2 independent sample means: Numerator
To determine if two means are different from each other, we will examine:


Population Terms:




Sample Terms:

        (1 - (2  









1 - 

2
We are interested in determining if two population means differ

Since we typically cannot measure the population means, we use the difference between the sample means to estimate the population mean difference

Notice: If the two population means DO NOT differ, then:

(1 - (2 = 0

t-Test for difference between 2 independent sample means: Denominator
Just like the one-sample case, the denominator of the t-test is the standard error
--How much error is expected when you use a sample mean difference to represent a population mean difference


Standard Error: 
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Since we usually don’t know (, we estimate it from the sample:

estimated standard error:
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What if sample sizes are unequal?

Take weighted average (a pooled estimate):

Step 1:  pooled variance estimate:
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Step 2:  standard error: 
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Statistical Hypotheses


Two-tailed:


H0:
(1 = (2





H1:
(1 ( (2 




One-tailed:


H0:
(1 (  (2





H1:
(1 > (2 





OR


H0:
(1 (  (2





H1:
(1 <  (2 




Research Problem:
Are people less willing to help when the person in

need is responsible for his/her own misfortune?

“Please take a moment to imagine that you're sitting in class one day and the guy sitting next to you mentions that he skipped class last week to go canoeing [had a terrible case of the flu].  He then asks if he can borrow your lecture notes for the week.  How likely are you to lend him your notes?”











       1-------2-------3-------4-------5-------6-------7

  
 I definitely would NOT                 





  I definitely WOULD

        lend him my notes 


 
    




  lend him my notes

High responsibility (

“went canoeing”

Low responsibility (

“had a terrible case of the flu”

Previous class data:
High responsibility: 


1  = 4.65
s21 = 2.99
n1 = 74

Low responsibility:


2  = 5.34 
s22 = 2.06
n2 = 73

t-Test for Two Independent Sample Means: Example

1.  Research Question:

Will people’s willingness to help be affected when they think the person-in-need was responsible for his/her own misfortune?


IV   = Responsibility  ((1 = High,  (2 = Low)


DV =  Willingness to Help

2.  State the Statistical Hypotheses:
Two tailed: 





Restated:




H0:  (1   =   (2




H0:  (1  - (2  = 0

H1:  (1   (   (2




H1:  (1  - (2 ( 0

3.  Create a Decision Rule (set ():

(a)
( = .05


(b)
two-tailed test




(c)
df = (n1 – 1) +  (n2 – 1)
   



    = (74 –1) + (73 - 1)  = 145

Closest df  (below actual df) = 100, so critical value is ( 1.984
4.  Compute the Observed t:



High Resp:
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1  = 4.65
Low Resp:  
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2  = 5.34



(Canoeing)
n1   = 74

(Flu)

n2   = 73


 



s12  = 2.99



s22  = 2.06

(a)
First compute pooled variance:
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sp2 = 
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 = 2.53
(b)
Compute standard error:
               = 
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(c)
Compute t:    t  =  
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t =
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5.  Decision:


Reject H0 because observed t (-2.65) exceeds CV ((1.98).

6.  Interpretation:

“Individuals were significantly less willing to help when the person in need was responsible for his/her own misfortune (M=4.65) than when he/she was not responsible (M=5.34), t(145) = -2.65, p ( .05, two-tailed.” 

Assumptions for t-test with 2 independent samples:

1. The 2 populations from which the samples were selected are normally distributed


--can violate this assumption w/ few consequences if sample(s) large

2.  The 2 populations from which the samples were selected have equal variances


--“Homogeneity of variance”

--If the two sample sizes are equal or are close to equal, one sample variance 

can be up to 4 times the amount of the other with no cause for concern

--If the sample sizes are quite unequal, then the variances should be very close

 to equal else one will violate the assumption

--If one sample variance is more than 4 times the size of the other, the

assumption is likely violated (regardless of sample size) 

 Let’s re-do the example, with new sample data!

NEW Sample Data:


High responsibility: 


1  = 4.65
s21 = 2.64

n1 = 50

Low responsibility:


2  = 5.03 
s22 = 2.25

n2 = 52

What are the hypotheses?

Decision rule?

Compute t:

(a) Pooled variance:

(b) standard error:

(c)  t = 

What is the decision?

What is the interpretation/how do we report our findings?


Two-tailed:





 		H0:	(1 - (2 = 0


H1:	(1 - (2 ( 0





One-tailed:





		H0:	(1 - (2 ( 0


		H1:	(1 - (2 > 0





OR





H0:	(1 - (2 ( 0


H1:	(1 - (2 < 0








From null hypothesis





From sample data





From null hypothesis





From sample data





� EMBED Equation.3  ���





� EMBED Equation.3  ���
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