Topic 20

Comparing Several Means—Repeated Measures
	Activity 20-6:  Identifying Experiments


For each of the experiments described below, identify it as being either a one-way analysis of variance, a repeated measures experiment, or neither.

a) Ten randomly selected people are asked to view three different advertisements for a brand of mouthwash and rate each on a scale from 1 to 10—1 being poor and 10 being excellent.  The order of viewing was randomly chosen for each person.  The question was whether the advertisements were equally well received.  
Repeated measures.

b) Three groups of ten people each were asked to view an advertisement for a brand of mouthwash and rate  it on a scale from 1 to 10—1 being poor and 10 being excellent.  Each group viewed a different advertisement.  The question was whether the advertisements were equally well received.

One-way ANOVA.

c) In order to see if three rust inhibiting compounds are equally effective, thirty strips of metal were randomly divided into three groups of 10 each.  Each group was treated with one of the three compounds.

One-way ANOVA.

d) In order to see if three rust inhibiting compounds are equally effective, ten strips of metal were divided into three parts and each part was treated with one of the compounds.

Repeated measures.

e) In order to see if three rust inhibiting compounds are equally effective, five strips of galvanized metal and five strips of ungalvanized metal were divided into three parts and each part was treated with one of the compounds.

Neither.

	Activity 20-7: Testing in Grade Schools


The SPSS data file SCHOOLTESTS.SAV XE "SCHOOLTESTS.MTW"  contains the average test scores for fourth and eighth graders in participating states.  We wish to see if the performance of fourth graders and eighth graders is the same.

a) What are the subjects in this experiment?

States

b) Formulate the appropriate null and alternative hypotheses.
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c) Perform the test you describe in part (b).  Report your ANOVA table.
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d) Do fourth and eighth graders appear to do as well, on average, on standardized examinations?

There is very strong evidence that the mean test scores differ, but we have not compared fourth and eighth graders.

	Activity 20-8:  Rating Conference Papers


Papers submitted to COMPSTAT-88, the 1988 conference on computational statistics, were sent to a number of judges for assessment.  The ratings were combined and discussed to decide which papers should be accepted for presentation at the meeting.  The data can be found in the SPSS data file CONF.SAV XE "EARTHWORM.MTW" .  They constitute a sample of 30 of the papers submitted.  Ratings range from 1 (highest) to 5 (lowest).
a) What are the subjects in this experiment?

Papers

b) What are the treatment levels in this experiment?

The seight judges

c) What are the null and alternative hypotheses for testing whether or not the papers were rated similarly by each judge?
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d) Conduct the test you described in part (a).  Report your ANOVA table.
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e) What do you conclude?

If we use the Greenhouse-Geisser test there is moderate evidence that the mean ratings by the judges differ.

f) Do the data indicate that the papers received the same mean rating?

Not really.

	Activity 20-9:  Judging Synchronized Swimming


The SPSS data file SYNCHRO.SAV XE "SYNCHRO.MTW"  contains the ratings of five judges for forty synchronized swimming teams.  The issue is whether there is uniformity, on average, in the ratings of the five judges.  This is a repeated measures experiment.

a) What are the subjects?

Synchronized swimming teams.

b) What is the response?

The rating by a judge.

c) What are the null and alternative hypotheses for testing whether the average rating of the judges are the same or not?
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d) Conduct the appropriate test of hypotheses.  Report your ANOVA table.
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e) Do the judges appear to give the same average rating?

There is strong evidence that the judges give different average ratings.

	Activity 20-10:  Estimating Lengths


Three students were asked to estimate the length of fifteen separate pieces of string.  The data in the SPSS data file STRING.SAV XE "STRING.MTW"  gives the actual length of each piece and the estimate by each of the three students, designated A, B and C.  The question is whether the average amount, in absolute value, by which each student’s estimate deviates from the true length are equal.

a) What are the subjects in this experiment?

Strings

b) What is the response?

An estimate of the length of the string by one of the estimators.

c) Formulate the appropriate null and alternative hypotheses for this problem.

d) Conduct the test you give in part (c).  Report your ANOVA table.

You need to create three new variables each of which contains the absolute value of the difference between the actual length of the string and the estimators guess.  A dialogue box using TRANSFORM > COMPUTE could look like the following.

[image: image10.png]|

Torget Vaizble: Numeri Expression

= - [pesitengtoavia) =

Type & Label.

o I
ol <> 71818] Functos: =]

= 5]
Dl s o T ]
2l eln] ol
= =10l _peete

]

| ABS [numexpr)
AN vae vabe..)
| 4RSIN(umexpr]

| ARTAN[numexpr)
CDFNORM(zvalue)

CDF BERNOULLIfa.5) =





[image: image11.wmf]Mauchly's Test of Sphericity

b

Measure: MEASURE_1

.993

.096

2

.953

.993

1.000

.500

Within Subjects Effect

factor1

Mauchly's W

Approx.

Chi-Square

df

Sig.

Greenhous

e-Geisser

Huynh-Feldt

Lower-bound

Epsilon

a

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is

proportional to an identity matrix.

May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in

the Tests of Within-Subjects Effects table.

a. 

Design: Intercept 

Within Subjects Design: factor1

b. 


[image: image12.wmf]Tests of Within-Subjects Effects

Measure: MEASURE_1

1.097

2

.549

4.827

.016

1.097

1.985

.553

4.827

.016

1.097

2.000

.549

4.827

.016

1.097

1.000

1.097

4.827

.045

3.183

28

.114

3.183

27.795

.115

3.183

28.000

.114

3.183

14.000

.227

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Sphericity Assumed

Greenhouse-Geisser

Huynh-Feldt

Lower-bound

Source

factor1

Error(factor1)

Type III Sum

of Squares

df

Mean Square

F

Sig.


e) What do you conclude?

There is moderate evidence that the mean absolute deviations of the estimators are different. 
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