Chapter 1 
MULTIPLE CHOICE QUESTIONS

  1.
Which of the following constitute continuous variables?


(a)
Anxiety rated on a scale of 1 to 5 where 1 equals not anxious, 3 equals moderately anxious and 5 equals highly anxious


(b)
Gender


(c)
Temperature


(d)
All of the above

  2.
Experimental designs are characterised by:


(a)
More than two conditions


(b)
No control condition


(c)
Random allocation of participants to conditions


(d)
None of the above

  3.
In a study with gender as the manipulated variable, the IV is:


(a)
Within participants


(b)
Correlational


(c)
Between participants


(d)
None of the above

  4.
Which of the following are true of correlational designs?


(a)
They have no IV or DV


(b)
They look at relationships between variables


(c)
You cannot infer causation from correlations


(d)
All of the above

  5.
Which of the following could be considered as categorical variables?


(a)
Gender


(b)
Brand of baked beans


(c)
Hair colour


(d)
All of the above

  6.
Between-participants designs can be:


(a)
Either quasi-experimental or experimental


(b)
Only experimental


(c)
Only quasi-experimental


(d)
Only correlational

  7.
Which of the following statements are true of experiments?


(a)
The IV is manipulated by the experimenter


(b)
The DV is assumed to be dependent upon the IV


(c)
They are difficult to conduct


(d)
(a) and (b) above

  8.
Quasi-experimental designs have:


(a)
An IV and a DV


(b)
Non-random allocation of participants to conditions


(c)
No IV or DV


(d)
(a) and (b) above

  9.
A continuous variable can be described as:


(a)
Able to take only certain discrete values within a range of scores


(b)
Able to take any value within a range of scores


(c)
Being made up of categories


(d)
None of the above

10.
Which of the following are problems associated with within-participants designs?


(a)
There is an increased likelihood of practice or fatigue effects


(b)
Participants are more likely to guess the nature of the experiment


(c)
They cannot be used with quasi-experimental designs


(d)
All of the above

11.
A researcher has just conducted a correlational study investigating the relationship between amount of alcohol drunk by fans of the home team before a football match and the number of goals scored by the home team. They found that there was a relationship between the two variables. Which of the following statements are valid?


(a)
The amount of alcohol drunk was related to the home team’s ability to score goals, but we cannot say it caused the team to score the goals


(b)
The home team’s ability to score goals is not related to the amount of alcohol but to the amount of cheering by the drunken fans


(c)
The increase in the amount of alcohol drunk caused an increase in the number of goals scored


(d)
All of the above

12.
In a within-participants design with two conditions, if you do not use counterbalancing of the conditions then your study is likely to suffer from:


(a)
Order effects


(b)
Effects of time of day


(c)
Lack of participants


(d)
All of the above

13.
You have conducted a study that shows that the earlier people get up, the more work they get done. Which of the following are valid conclusions?


(a)
There is not necessarily a causal relationship between getting up early and amount of work done


(b)
People who get up early have a need to get more work done


(c)
Getting up early is the cause of getting more work done


(d)
Both (b) and (c) above

14.
Which of the following designs is least likely to enable us to establish causal relationships between variables?


(a)
Experimental design


(b)
Quasi-experimental design


(c)
Correlational design


(d)
Within-participants design

15.
Demand effects are possible confounding variables where:


(a)
Participants behave in the way they think the experimenter wants them to behave


(b)
Participants perform poorly because they are tired or bored


(c)
Participants perform well because they have practised the experimental task


(d)
None of the above

Chapter 2
Multiple choice questions

  1.
Which one of the following represents the best estimate of the population mean?


(a)
The sample mean


(b)
The mean of several sample means


(c)
The mode of several sample means


(d)
The median of several sample means

  2.
If you obtained a sample of data that was relatively normally distributed and had no extreme scores, which measure of central tendency would you opt for?


(a)
Mode


(b)
Median


(c)
Mean


(d)
None of the above

  3.
Which of the following measures of central tendency are sensitive to extreme scores?


(a)
Mode


(b)
Median


(c)
Mean


(d)
None of the above

  4.
The standard deviation is equal to:


(a)
The variance


(b)
The square-root of the variance


(c)
The variance squared


(d)
The variance divided by the number of scores

  5.
The mode is:


(a)
The frequency of the most common score divided by the total number of scores


(b)
The middle score after all the scores have been ranked


(c)
The most frequently occurring score


(d)
The sum of all the scores divided by the number of scores

  6.
In box plots an extreme score is defined as:


(a)
A score that falls beyond the inner fence


(b)
A score that falls between the hinges and the inner fence


(c)
A score that falls between the inner fence and the adjacent score


(d)
A score that falls between the two hinges

  7.
A normal distribution should have which of the following properties?


(a)
Bell shaped


(b)
Be symmetrical


(c)
The tails of the distribution should meet the x-axis at infinity


(d)
All of the above

  8.
What is the mean of the following set of scores: 5, 7, 10, 12, 18, 20, 24, 22, 24, 25?


(a)
145


(b)
17.2


(c)
16.7


(d)
167

  9.
If you have a negatively skewed distribution then:


(a)
The mean, median and mode are equal


(b)
The right-hand tail is extended


(c)
The left-hand tail is extended


(d)
None of the above

10.
A perfectly normal distribution:


(a)
Is bell shaped, symmetrical and has tails that cross the x-axis at infinity


(b)
Is only applicable for normal people


(c)
Has equal mean, median and modes


(d)
(a) and (c) above

11.
When you have categorical variables and are simply counting the frequency of occurrence of each category then your measure of central tendency should be:


(a)
Mode


(b)
Median


(c)
Mean


(d)
None of the above

12.
Given the following set of data (8, 7, 9, 12, 14, 10, 14, 11, 13, 14), what are the mean, median and mode?


(a)
11.2, 11.5, 14


(b)
112, 12, 14


(c)
10, 5, 14


(d)
10, 12, 14

13.
If a distribution is described as platykurtic, then it is:


(a)
Very peaked


(b)
Very flat


(c)
Bimodal


(d)
Very thin

14.
Having calculated the variance of a set of data with 12 participants to be 36, what would the standard deviation be?


(a)
36


(b)
1,296


(c)
6


(d)
3

15.
Which of the following statements are true?


(a)
Parameters describe samples and statistics describe populations


(b)
Statistics describe samples and populations


(c)
Parameters describe populations and statistics describe samples


(d)
Both (a) and (b) above

Chapter 3
MULTIPLE CHOICE QUESTIONS

  1.
What is the probability 1 in 5 expressed as a percentage?


(a)
14%


(b)
25%


(c)
20%


(d)
32%

  2.
What is the relationship between sample size and sampling error?


(a)
The larger the sample size, the larger the sampling error


(b)
The larger the sample size, the smaller the sampling error


(c)
Sample size equals sampling error


(d)
None of the above

  3.
If we have a 95% confidence interval of 3  2, what does it mean?


(a)
The population mean is definitely between 1 and 5


(b)
We are 95% sure that the population mean falls between 3 and 2


(c)
We are 95% sure that the population mean falls between 1 and 5


(d)
None of the above

  4.
The standard error is:


(a)
The square-root of the mean


(b)
The square of the standard deviation


(c)
The standard deviation divided by the mean


(d)
The standard deviation divided by the square-root of the number of participants in the sample

  5.
If you have a probability of 33%, what is it expressed as a decimal?


(a)
0.033


(b)
0.33


(c)
0.23


(d)
0.133

  6.
The standard error tells us:


(a)
The degree to which our sample means differ from the mean of the sample means


(b)
The degree to which our sample means differ from the population mean


(c)
The degree to which the standard deviation differs from the population mean


(d)
Both (a) and (b) above

  7.
If you had a z-score of 2.33 this would tell you that:


(a)
Your score was 2.33 standard deviations above the mean


(b)
Your score was 2.33 standard deviations below the mean


(c)
There was a probability of 2.33 of obtaining a score greater than your score


(d)
There was a probability of 2.33 of obtaining a score less than your score

  8.
If an event has a probability of 95% of occurring, what does this mean?


(a)
The event is likely to occur 5 times out of every 100


(b)
The event is likely to occur 95 times out of every 100


(c)
The event is likely to occur 95 times out of every 95


(d)
None of the above

  9.
Which of the following statements are true in reference to inferential statistics?


(a)
They merely describe our data


(b)
We are able to use them to draw conclusions about populations from sample data


(c)
They are used simply to make psychology look scientific


(d)
We are able to use them to draw conclusions about samples from populations

10.
If you obtain a score of 13 on an anxiety questionnaire and you know that the population mean and standard deviation are 20 and 5 respectively, what is your z-score?


(a)
2.33


(b)
1.4


(c)
1.33


(d)
0

11.
If you have a population of scores that has a flat (i.e. not normal) distribution, then the distribution of many sample means will be:


(a)
Flat


(b)
Bimodal


(c)
Negatively skewed


(d)
Normal

12.
For a set of data we find that we have a standard deviation of 42 and a sample size of 16. What is the standard error?


(a)
0.339


(b)
2.95


(c)
21.68


(d)
10.5

13.
If you draw 100 samples from a population and plot all their means as a frequency histogram, then you have a:


(a)
Mean distribution


(b)
Skewed distribution


(c)
Sampling distribution


(d)
None of the above

14.
Given a standard error of 5.2 with a sample size of 9, what is the standard deviation?


(a)
1.73


(b)
15.6


(c)
46.8


(d)
0.556

15.
If we have a negatively skewed population, what shape will the sampling distribution of the mean of samples drawn from this population be?


(a)
Negatively skewed


(b)
Positively skewed


(c)
Normal


(d)
It is not possible to tell

Chapter 4
Multiple choice questions

  1.
A Type II error occurs when:


(a)
The null hypothesis is not rejected when it should be


(b)    The null hypothesis is rejected when it should be


(c)
The null hypothesis is rejected when it should not have been


(d)
The null hypothesis is not rejected when it should not have been

  2.
What is the basis or logic of inferential statistical tests?


(a)
To work out the probability of obtaining an effect due to sampling error when the null hypothesis is true


(b)
To work out the probability of obtaining an effect due to sampling error when the null hypothesis is false


(c)
To work out the probability of making a Type II error


(d)
All of the above

  3.
If you obtain a one-tailed p-value of 0.02 then the equivalent two-tailed p-value is:


(a)
0.01


(b)
0.04


(c)
0.02


(d)
0.4

  4.
If you predict that two variables A and B will be related, what is the null hypothesis?


(a)
That there is no relationship between A and B


(b)
That A will be greater than B


(c)
That there is no difference between A and B


(d)
None of the above

  5.
The power of an experiment is:


(a)


(b)
The ability of the experiment to reject the null hypothesis if it is, in fact, false


(c)
The sensitivity of participants to your experimental manipulation


(d)
All of the above

  6.
When we predict that condition A will be greater than condition B, we have made:


(a)
A one-tailed prediction


(b)
A two-tailed prediction


(c)
A uni-directional prediction


(d)
Both (a) and (c) above

  7.
The probability that an effect has arisen due to sampling error given that the null hypothesis is true is:


(a)
Negligible


(b)


(c)


(d)
None of the above

  8.
If you obtain a two-tailed p-value of 0.02 the equivalent one-tailed p-value would be:


(a)
0.01


(b)
0.04


(c)
0.02


(d)
0.4

  9.
If we predict that there will be a difference between condition A and condition B, we have made:


(a)
A one-tailed prediction


(b)
A two-tailed prediction


(c)
A null prediction


(d)
Both (b) and (c) above

10.
If you obtain an  of 4%, what does this mean?


(a)
The probability that the null hypothesis is true is 4%


(b)
The probability that the null hypothesis is false is 4%


(c)
The probability of obtaining the effect you have due to sampling error if the null hypothesis were true is 4%


(d)
All of the above

11.
If you predict that there will be a difference between condition A and condition B, what is the null hypothesis?


(a)
That condition A will be greater than condition B


(b)
That condition B will be greater than condition A


(c)
That condition A will be related to condition B


(d)
That there will be no difference between conditions A and B

12.
If we reject the null hypothesis when it is, in fact, true then we have:


(a)
Made a Type I error


(b)
Made a Type II error


(c)
Made scientific progress


(d)
Both (b) and (c) above

13.
Which of the following are the assumptions underlying the use of parametric tests?


(a)
The data should be normally distributed


(b)
The samples being tested should have approximately equal variances


(c)
You should have no extreme scores


(d)
All of the above

14.
A Type II error means:


(a)
We have rejected the null hypothesis when it is, in fact, true


(b)
We have accepted the experimental hypothesis when it is false


(c)
We have accepted the null hypothesis when it is, in fact, false


(d)
None of the above

15.
A researcher has conducted a study on reaction times with 20 participants in each of two conditions. She finds that the variance for the first condition is 2 seconds and for the second condition is 14 seconds. Which of the following statements are true?


(a)
She should not use parametric tests because she has failed to meet the assumption of homogeneity of variance


(b)
She has completely met all of the assumptions underlying the use of parametric tests


(c)
She has failed to meet the assumption of homogeneity of variance but could use parametric tests because she has equal sample sizes


(d)
None of the above

Chapter 5

Multiple choice questions

  1.
If 36% of the variation in scores on y has been accounted for by scores on x, how much variance is unexplained?


(a)
64%


(b)
36%


(c)
6%


(d)
0.6%

  2.
If two variables are totally independent, then the correlation between them is:


(a)
0.1


(b)
1.00


(c)
1.00


(d)
zero

Questions 3 to 5 relate to the following table of results:

Correlations




AGE
MOOD
QOL
FAMILY







RELATIONSHIPS


AGE
Pearson Correlation
1.000
.011
.093
.106



Sig. (2-tailed)
.
.912
.332
.264



N
113
112
111
112


MOOD
Pearson Correlation
.011
1.000
.463
.328



Sig. (2-tailed)
.912
.
.000
.000



N
112
118
115
117


QOL
Pearson Correlation
.093
.463
1.000
.598



Sig. (2-tailed)
.332
.000
.
.000



N
111
115
116
115


family relationships
Pearson Correlation
.106
.328
.598
1.000



Sig. (2-tailed)
.264
.000
.000
.



N
112
117
115
118

** Correlation is significant at the 0.01 level (2-tailed).
  3.
Of those below, which two variables show the strongest relationship?


(a)
QOL and FAMILY RELATIONSHIPS


(b)
QOL and AGE


(c)
MOOD and QOL


(d)
MOOD and AGE

  4.
Which correlation is the weakest?


(a)
QOL and AGE


(b)
MOOD and AGE


(c)
FAMILY RELATIONSHIPS and AGE


(d)
FAMILY RELATIONSHIPS and MOOD

  5.
What is the achieved significance level of FAMILY RELATIONSHIPS and MOOD?


(a)
p  0.001


(b)
p  0.011


(c)
p  0.912


(d)
p  0.01

  6.
If you have a correlation coefficient of 0.5, how much variance is left unexplained?


(a)
25%


(b)
50%


(c)
75%


(d)
none of these

  7.
Someone who runs a correlational analysis says that an effect size of 64% has been found. What value of r did they obtain?


(a)
0.8


(b)
0.8


(c)
0.8, we cannot tell whether the value is positive or negative


(d)
0.64

  8.
If you have a correlation coefficient of 0.4, how much variance is left unexplained?


(a)
16%


(b)
40%


(c)
84%


(d)
none of these

  9.
Length of time working at the computer and poor eyesight are negatively correlated. What should we conclude?


(a)
People with poor eyesight are more likely to spend long hours working at the computer


(b)
Working for long hours is likely to cause a deterioration of eyesight


(c)
A particular type of personality may be more likely to both have poor eyesight and work long hours at the computer


(d)
Any of the above are possible -- correlation does not imply causation

10.
Look at the following scattergram:

[image: image1.wmf]

Which is the most sensible answer? The variables show a correlation of:


(a)
1.00


(b)
1.00


(c)
0.7


(d)
0.7

11.
Look at the following scattergram:

[image: image2.wmf]

Which is the most sensible answer? The variables show a correlation of:


(a)
1.0


(b)
0.1


(c)
1.00


(d)
0.1

Questions 12 and 13 relate to the following table of results:

Correlations



relationship
family
other social
felt sad
satisfied 
had crying 



with spouse
relationships
relationships

with life
spells


relationship
1.000
.672
.547
.321
.500
.119


with spouse


family

1.000
.689
.236
.508
.072


relationships


other social


1.000
.165
.584
.010


relationships


felt sad



1.000
.224
.442


less satisfied




1.000
.117


with life



had crying





1.000


spells

12.
Of the following, which two variables show the strongest relationship?


(a)
FAMILY RELATIONSHIPS and RELATIONSHIP WITH SPOUSE


(b)
SATISFIED WITH LIFE and FAMILY RELATIONSHIPS


(c)
FAMILY RELATIONSHIPS and OTHER SOCIAL RELATIONSHIPS


(d)
FELT SAD and HAD CRYING SPELLS

13.
Which correlation is the weakest?


(a)
FAMILY RELATIONSHIPS and RELATIONSHIP WITH SPOUSE


(b)
FAMILY RELATIONSHIPS and OTHER SOCIAL RELATIONSHIPS


(c)
OTHER SOCIAL RELATIONSHIPS and HAD CRYING SPELLS


(d)
SATISFIED WITH LIFE and HAD CRYING SPELLS

14.
A correlation of 0.5 has been found between height and weight in a group of schoolchildren. How much of the variance in height can be explained by weight, in percentage terms?


(a)
5%


(b)
50%


(c)
25%


(d)
none of these

15.
A researcher wishes to look at the relationship between motivation and examination performance. However, she has reason to believe that IQ influences both of these variables. She decides to obtain partial correlations. Which of the following options is most sensible? She should perform a correlation between:


(a)
motivation and IQ controlling for examination performance


(b)
motivation and examination performance controlling for IQ


(c)
IQ and examination performance controlling for motivation


(d)
None of the above options is sensible

Chapter 6

Multiple Choice Questions

  1.
The DF for an independent t-test analysis with 20 participants in each condition is:


(a)
38


(b)
20


(c)
40


(d)
68

  2.
For a paired t-test with 40 participants, the appropriate DF is:


(a)
20        (b)
39


(c)
38        (d)
none of these

  3.
For an independent t-test with 15 participants in each condition, the appropriate DF is:


(a)
28        (b)
14


(c)
30        (d)
15

  4.
One hundred students have been tested on their anxiety before an anxiety counselling session and afterwards. Scores are drawn from a normally dis-
tributed population. Which statistical test is the most appropriate:


(a)
Independent groups t-test


(b)
Related measures t-test


(c)
Levene’s Test


(d)
None of these

  5.
The most important assumption to meet when using a t-test is:


(a)
The variation in scores should be minimal


(b)
Scores should be drawn from a normally distributed population


(c)
Conditions should have equal means


(d)
All of the above

  6.
The higher the t-value, the more likely it is that the differences between groups are:


(a)
A result of sampling error


(b)
Not a result of sampling error


(c)
Similar to each other


(d)
None of the above

  7.
A t-value of -5 is:


(a)
Less important than a value of 5


(b)
More important than a value of 5


(c)
Equivalent to a value of 5


(d)
Less significant than a value of 5

Look at the following output and then answer the questions below:
Group Statistics



SEX
N
Mean
Std. Deviation
Std. Error Mean


total of stigma
1.00
62
33.8710
12.1149
1.5386



2.00
53
34.8302
13.0586
1.7937

[image: image3.wmf]
  8.
The difference between the means of the groups is (correct to one decimal place):


(a)
0.41


(b)
0.69


(c)
0.96


(d)
0.76

  9.
The variances of the two groups are:


(a)
Indeterminate


(b)
Unequal


(c)
Equal


(d)
Skewed

10.
What can you conclude from the results?


(a)
There are no statistically significant differences or important differences between the two groups


(b)
There is a statistically significant difference but it is not important


(c)
There is an important difference between the two groups but it is not statistically significant


(d)
There are both statistically significant and important differences between the groups

11.
The effect size for independent groups, d, can be calculated by:


(a)
(mean 1  mean 2)  mean SD


(b)
(mean 1  mean 2)  mean SD


(c)
(mean 1  mean 2)  SEM


(d)
(mean 1  mean 2)  SEM

12.
If the 95% confidence limits around the mean difference (in a t-test) are 10.5  13.0, we can conclude that if we repeat the study 100 times, then:


(a)
Our results will be statistically significant 5 times


(b)
Our results will be statistically significant 95 times


(c)
95% of the time the population mean difference will be between 10.5 and 13.00; 5% of the time the population mean difference will be outside this range


(d)
5% of the time the population mean difference will be between 10.5 and 13.00; 95% of the time the population mean difference will be outside this range

13.
In an analysis using an unrelated t-test, you find the following result:

Levene’s Test for Equality of Variances: F  0.15 p  0.58


This shows that the variances of the two groups are:


(a)
Dissimilar


(b)
Similar


(c)
Exactly the same


(d)
Indeterminate

14.
In the SPSSFW output, if p  0.000, then you should report this as:


(a)
p  0.000


(b)
p  0.0001


(c)
p  0.001


(d)
p  0.0001

15.
In an independent t-test, you would use the ‘equal variances not assumed’ part of the output when Levene’s test is:


(a)
Above a criterion significance level (e.g.  0.05)


(b)
Below a criterion significance level (e.g. p  0.05)


(c)
When numbers of participants are unequal in the two conditions


(d)
When you have skewed data

Chapter 7

MULTIPLE CHOICE QUESTIONS

  1.
The narrower the confidence intervals:

(a)
The more confidence you can place in your results

(b)
The less you can rely on your results

(c)
The greater the chance that your results were due to sampling error

(d)
None of the above

  2.
Statistical significance:

(a)
Is directly equivalent to psychological importance

(b)
Does not necessarily mean that results are psychologically important

(c)
Depends on sample size

(d)
Both (b) and (c) above

  3.
All other things being equal, repeated-measures designs:

(a)
Have exactly the same power as independent designs

(b)
Are often less powerful than independent designs

(c)
Are often more powerful than independent designs

(d)
None of the above

  4.
All other things being equal:

(a)
The more sample size increases, the more power decreases

(b)
The more sample size increases, the more power increases

(c)
Sample size has no relationship to power

(d)
The more sample size increases, the more indeterminate the power

  5.
Power is the ability to detect:

(a)
A statistically significant effect where one exists

(b)
A psychologically important effect where one exists

(c)
Both (a) and (b) above

(d)
Design flaws

  6.
Effect size is:

(a)
The magnitude of the difference between conditions

(b)
The strength of a relationship or association

(c)
Both of these

(d)
Neither of these

  7.
Sample means are:

(a)
Point estimates of sample means

(b)
Interval estimates of population means

(c)
Interval estimates of sample means

(d)
Point estimates of population means

  8.
All other things being equal, the more powerful the statistical test:

(a)
The wider the confidence intervals

(b)
The more likely the confidence interval will include zero

(c)
The narrower the confidence interval

(d)
The smaller the sample size

  9.
Power can be calculated by a knowledge of:

(a)
The statistical test, the type of design and the effect size

(b)
The statistical test, the criterion significance level and the effect size

(c)
The criterion significance level, the effect size and the type of design

(d)
The criterion significance level, the effect size and the sample size

10.
A power level of 0.3 means:

(a)
You have a 30% chance of detecting an effect

(b)
You have a 49% chance of detecting an effect

(c)
You have a 70% chance of detecting an effect

(d)
You have a 0.7% chance of detecting an effect

11.
Look at the following output for an independent t-test:

[image: image4.wmf]

Which is the most appropriate answer?


    We can be 95% confident that:

(a)
The population mean difference is 27.7

(b)
The population mean will fall between 19.18 and 36.21

(c)
The population mean will fall between 19.46 and 35.93

(d)
The results will be important

12.
A researcher has found a correlation coefficient of r  0.30, CI(95%)  0.2  (0.7). Which is the most sensible conclusion? We are 95% confident that the population regression line would be:

(a)
Positive (0.30)

(b)
Zero

(c)
Negative (0.2)

(d)
Between 0.2 and 0.7

13.
Look at the following output from a paired t-test analysis:

Paired Samples Statistics




Mean
N
Std. Deviation
Std. Error Mean


Pair 1
congruent-errors
7.500E-02
80
.2651
2.963E-02



neutral-errors
.2250
80
.7111
7.951E-02

Paired Samples Correlations




N
Correlation
Sig.

Pair 1
congruent-errors & neutral-errors
80
.024
.836

Paired Samples Test


Paired Differences
t
df
Sig. 





(2-tailed)




Mean
Std.
Std. Error






Deviation
Mean



 
 
 


Lower
Upper



Pair 1
congruent-errors --
.1500
.7647
8.550E-02
.3202
.02
1.754
79
.083



neutral-errors

95%

Confidence 

Interval of the

Difference 

Which is the most sensible answer?

(a)
The sample mean difference is 0.15, and we are 95% confident that the population mean difference will fall between 0.32 and 0.02

(b)
The sample mean difference is 0.76, and we are 95% confident that the population mean difference will fall between 0.32 and 0.02

(c)
The sample mean difference is 0.15, and we are 95% confident that the population mean difference will fall between 0.15 and 0.17

(d)
The results are important

14.
Two researchers have carried out exactly the same experiment using the same number of participants drawn from two different samples in the normal population. Ahmed has found an ASL of 0.02 and Katja has found an ASL of 0.01. Which is the most likely conclusion?

(a)
Katja’s results are more significant

(b)
Katja’s results are more important

(c)
The results are due to the way they carried out the experiment

(d)
The difference is due to sampling error

15.
Relative to large effect sizes, small effect sizes are:

(a)
Easier to detect

(b)
Harder to detect

(c)
As easy to detect

(d)
As difficult to detect

Chapter 8

Multiple choice questions

  1.
Fisher’s Exact Probability Test is used when:


(a)
The calculations for 2 are too difficult


(b)
You have more than 25% of cells with expected frequencies of less than 5


(c)
You have a 3  2 contingency table


(d)
You have non-categorical data

  2.
Cramer’s V is:


(a)
A victory sign made after performing Cramer’s statistical test


(b)
A measure of effect based on standardised scores


(c)
A correlational measure of effect converted from 2


(d)
A measure of difference

Questions 3 to 5 relate to the following output:

day of week * SEX Crosstabulation

Count





SEX
Total




men
women


day of week
tuesday am
21
210
231



wednesday am
43
127
170



evening
25
99
124


Total

89
436
525

Chi-Square Tests



Value
df
Asymp. Sig. (2-sided)


Pearson Chi-Square
19.450a
2
.000


Likelihood Ratio
20.208
2
.000


Linear-by-Linear Association
10.429
1
.001


N of Valid Cases
525

a  0 cells (.0%) have expected count less than 5. The minimum expected count is 21.02.

  3.
How many women were in the Tuesday morning group?


(a)
127


(b)
43


(c)
99


(d)
210

  4.
Pearson’s 2 has an associated probability of:


(a)
0.001


(b)
0.00004


(c)
0.00124


(d)
None of these

  5.
The number of people in this analysis is:


(a)
231


(b)
170


(c)
124


(d)
525

  6.
290 people are asked which of five types of cola they prefer. Results are as follows:

Coca Cola
Pepsi
Diet Coke
Cheapo
Pepsi Lite
67
83
77
6
57


What are the expected frequencies for the cells:


(a)
57


(b)
58


(c)
290


(d)
None of the above

Look at the following output:

Chi-Square Tests



Value
df
Asymp. Sig. (2-sided)


Pearson Chi-Square
14.3212
1
.00050


Likelihood Ratio
14.3722
1
.00004


Linear-by-Linear Association
14.3521
1
.00005
  7.
2 has an associated probability of:


(a)
0.00005


(b)
0.00004


(c)
0.00200


(d)
0.00050

Look at the following table:



Statistics
Child development
Psychobiology
Cognitive Psychology


Observed
72
31
15
50


expected
  8.
What is the value of the expected frequencies?


(a)
32


(b)
50


(c)
42


(d)
25

  9.
A one-variable 2 is also called:


(a)
goodness-of-fit test


(b)
2 test of independence


(c)
2 4  2


(d)
2  2 2
10.
The value of 2 will always be:


(a)
Positive


(b)
Negative


(c)
High


(d)
It depends

11.
The Yates’ correction is sometimes used by researchers when:


(a)
Cell sizes are huge


(b)
Cell sizes are small


(c)
They analyse data from 2  2 contingency tables


(d)
Both (b) and (c) above

Questions 12 to 14 relate to the following (partial) output, which is the result of a 2 analysis investigating the association between body shape and type of sports played:

Chi-Square Tests



Value
df
Asymp. Sig. (2-sided)


Pearson Chi-Square
22.305a
9
.00796


Likelihood Ratio
21.516
9
.01055


Linear-by-Linear Association
12.162
1
.00049


N of Valid Cases
525

a  0 cells (.0%) have expected count less than 5. The minimum expected count is 21.02.



Cramer’s V
.09943
.00796

a  Not assuming the null hypothesis.

b  Using the asymptotic standard error assuming the null hypothesis.
12.
The 2 value is:


(a)
12.162


(b)
21.516


(c)
22.305


(d)
525

13.
The 2 value has an exact probability level of:


(a)
0.0004


(b)
0.05


(c)
0.01055


(d)
0.00796

14.
The value of Cramer’s V is:


(a)
0.05


(b)
0.008


(c)
0.099


(d)
0.010

15.
Look at the following 2  2 contingency table, taken from 150 participants:


Drink tea
Drink coffee

Feel terrific
70
50

Feel lousy
30
80


There is something wrong with the above, in that the numbers in the cells should:


(a)
Add up to 150


(b)
Add up to 100


(c)
Be equal


(d)
Be analysed by a 4  3 2

Chapter 9

Multiple choice questions

  1.
Parametric one-way independent ANOVA is a generalisation of:

(a)
The paired t-test

(b)
The independent t-test

(c)
2

(d)
Pearson’s r

Questions 2, 3 and 4 are based on the following information.

Alice, a third-year student, noticed that she and her friends learned more stat-
istics when they were in Madame MacAdamia’s class than in Professor P. Nutt’s. They could not determine whether this was due to the style of the teaching or the content of the lectures, which differed somewhat. For her third-year project, therefore, she persuaded three statistics lecturers to give the same statistics lecture, but to use their usual lecturing styles. First-year students were allotted randomly to the three different lecturers, for one hour. At the end of the lecture, they were tested on their enjoyment of the lecture (ENJOYMENT), and also on what they had learned in the lecture (KNOWLEDGE). Alice then conducted a one-way ANOVA on the results. This is the SPSSFW printout for ENJOYMENT:

ANOVA

ENJOYMENT



Sum of Squares
df
Mean Square
F
Sig.


Between Groups
94.4308
2
47.2154
.4893
.6141


Within Groups
13798.1240
143
96.4904


Total
13892.5548
145

Descriptives

ENJOYMENT



Mean

1.00
62.9063

2.00
61.2041

3.00
62.9091

  2.
Which is the most appropriate conclusion?

(a)
There are statistically significant differences between the three groups of students on ENJOYMENT

(b)
There are important differences between the three groups but these are not statistically significant

(c)
There are no statistical or important differences between the three groups
(d)
No conclusions can be drawn

  3.
The following is also given with the above printout:


Test of Homogeneity of Variances

ENJOYMENT


Levene Statistic
df1
df2
Sig.


1.3343
2
143
.267

What can you conclude from this?

(a)
The variances of the groups are significantly different from each other

(b)
The variances of the groups are similar

(c)
The variances are heterogeneous

(d)
None of the above

  4.
Here are the results for the KNOWLEDGE questionnaire, which the students completed after their one-hour lecture:

ANOVA

KNOWLEDGE



Sum of Squares
df
Mean Square
F
Sig.


Between Groups
110.3100
2
55.1550
5.3557
.0057


Within Groups
1482.9689
144
10.2984


Total
1593.2789
146

Descriptives

KNOWLEDGE




Mean

1.00
P.Nutt
10.5781

2.00
MacAdamia
10.0408

3.00
Cashew
12.3235

Which is the most sensible conclusion?

(a)
There are significant differences between the groups on KNOWLEDGE; specifically, Colin Cashew’s group retained more of the lecture than the other two groups

(b)
There are significant differences between the groups on KNOWLEDGE; specifically, Madame MacAdamia’s group retained more of the lecture than Professor P. Nutt’s group

(c)
There are significant differences between all of the groups on KNOWLEDGE; specifically, Professor P. Nutt’s group retained more of the lecture than the other two groups

(d)
There are no significant differences between the groups on KNOWLEGE

  5.
The F ratio is a result of:

(a)
Within-groups variance/between-groups variance

(b)
Between-groups variance/within-groups variance

(c)
Between-groups variance  within-groups variance

(d)
Between-groups variance  within-groups variance

  6.
The relationship between the F ratio and t-value is explained by:

(a)
t3  F

(b)
F2  t

(c)
t2  F

(d)
f3  t

  7.
Professor P. Nutt is examining the differences between the scores of three groups of participants. If the groups show homogeneity of variance, this means that the variances for the groups:

(a)
Are similar

(b)
Are dissimilar

(c)
Are exactly the same

(d)
Are enormously different

  8.
Differences between groups, which result from our experimental manipula-
tion, are called:

(a)
Individual differences

(b)
Treatment effects

(c)
Experiment error

(d)
Within-participants effects

  9.
Herr Hazelnuss is thinking about whether he should use a related or unrelated design for one of his studies. As usual, there are advantages and disadvantages to both. He has four conditions. If, in a related design, he uses 10 participants, how many would he need for an unrelated design?

(a)
40

(b)
20

(c)
10

(d)
100

10.
Individual differences within each group of participants are called:

(a)
Treatment effects

(b)
Between-participants error

(c)
Within-participants error

(d)
Individual biases

11.
Dr Colin Cashew randomly allots 96 participants to one of four conditions. As Colin Cashew is very conscientious, he meticulously inspects his histo-grams and other descriptive statistics, and finds that his data are perfectly normally distributed. In order to analyse the differences between the four conditions, the most appropriate test to use is:

(a)
One-way ANOVA

(b)
t-test

(c)
Pearson’s r

(d)
Repeated-measures ANOVA

12.
The assumption of sphericity means that:

(a)
The variances of all the sample groups should be similar

(b)
The variances of the population difference scores should be the same for any two conditions

(c)
The variances of all the population difference scores should be similar

(d)
The variances of all the sample groups should be dissimilar

13.
If, in an analysis of variance, you obtain an Eta2 of 0.52, then how much of the variance in scores on the dependent variable can be accounted for by the independent variable?

(a)
9%

(b)
52%

(c)
25%

(d)
27%

14.
Calculating how much of the total variance is due to error and the experimental manipulation is called:

(a)
Calculating the variance

(b)
Partitioning the variance

(c)
Producing the variance

(d)
Summarising the variance

15.
The following is output relating to a post-hoc test, after a one-way ANOVA:

Multiple Comparisons

Dependent Variable: Current Salary

Tukey HSD




Mean
Std. Error
Sig.
95%




Difference (I-J)


Confidence







Interval

(I) Employment
(J)



Lower Bound
Upper Bound


Category
Employment



Category


Clerical
Custodial
$3,100.35
$2,023.76
.276
$7,843.44
$1,642.74



Manager
$36,139.26*
$1,228.35
.000
$39,018.15
$33,260.37


Custodial
Clerical
$3,100.35
$2,023.76
.276
$1,642.74
$7,843.44



Manager
$33,038.91*
$2,244.41
.000
$38,299.13
$27,778.69


Manager
Clerical
$36,139.26*
$1,228.35
.000
$33,260.37
$39,018.15




Custodial
$33,038.91*
$2,244.41
.000
$27,778.69
$38,299.13

* The mean difference is significant at the .05 level.

Which groups differ significantly from each other?

(a)
Clerical and custodial occupations only

(b)
Custodial and manager occupations only

(c)
Manager and clerical occupations only

(d)
Manager and clerical plus manager and custodial

Chapter 10

MULTIPLE CHOICE QUESTIONS

  1.
How would you describe a 2  2  4 ANOVA?

(a)
One IV with three conditions

(b)
One IV with four conditions and one IV with two conditions

(c)
One IV with four conditions and two IVs with two conditions

(d)
One IV with 16 conditions

  2.
ANOVA is useful for:

(a)
Teasing out the individual effects of factors on an IV

(b)
Analysing data from research with more than one IV and one DV

(c)
Analysing correlational data

(d)
All of the above

  3.
What are the various sources of variance in an ANOVA with two between-participants IVs?

(a)
Variance attributable to the populations

(b)
Variance attributable to the two IVs and the error

(c)
Variance attributable to the two IVs, the interaction between the two IVs and the error

(d)
Both (a) and (c) above

  4.
2 is:

(a)
A measure of the magnitude of the probability that the effects are due to sampling error

(b)
A measure of magnitude of effect used with ANOVA

(c)
A left-wing terrorist organisation

(d)
Both (a) and (b) above

Questions 5 to 7 relate to the following printout:

Tests of Between-Subjects Effects

Dependent Variable: Driving time

Univariate Analysis of Variance

Between-Subjects Factors



Value Label
N

CARBUS
1.00
Cars
20


2.00
buses
20

AREA
1.00
Town
20


2.00
Country
20


Source
Type III Sum
df
Mean Square
F
Sig.
Eta Squared



of Squares



Corrected Model
84.600a
3
28.200
23.178
.000
.659


Intercept
577.600
1
577.600
474.740
.000
.930


CARBUS
4.900
1
4.900
4.027
.052
.101


AREA
12.100
1
12.100
9.945
.003
.216


CARBUS * AREA
67.600
1
67.600
55.562
.000
.607


Error
43.800
36
1.217


Total
706.000
40


Corrected Total
128.400
39

a.  R Squared  .659 (Adjusted R Squared  .630)
  5.
What is the obvious conclusion from this printout?

(a)
That there is a main effect of AREA and an interaction, which are probably not due to sampling error

(b)
That there is only an interaction between the two IVs, which is probably not due to sampling error

(c)
That there are no main effects or interactions

(d)
Both (a) and (b) above

  6.
What is the p-value for the main effect of CARBUS?

(a)
0.003

(b)
9.945

(c)
0.101

(d)
None of the above

  7.
How is the F-value for the interaction calculated?

(a)
4.900  12.100

(b)
12.100  67.600

(c)
67.600  1.217

(d)
None of the above

  8.
Look at the following error bar chart. What would be the sensible conclusion?
[image: image5.wmf]
(a)
That there are main effects of the two IVs and an interaction, which are probably not attributable to sampling error

(b)
That there are no main effects or interactions

(c)
That there is only one main effect

(d)
That there are two main effects, which are probably not attributable to sampling error, but no interaction

  9.
The Mauchley sphericity test is:

(a)
A test of the assumption that the standard errors of the difference between means of the within-participants variables are equal

(b)
A test that the data used in ANOVA are rounded in nature

(c)
A well-known test developed at a well-known London psychiatric hospital

(d)
None of the above

10.
How would you describe a 2  3  5  7  7 ANOVA?

(a)
Sensible

(b)
An ANOVA with two variables with three conditions, five variables with seven conditions and seven variables with one condition

(c)
An ANOVA with one variable with two conditions, one variable with three conditions, one variable with five conditions, and two variables with seven conditions

(d)
Both (a) and (c) above

11.
What are the sources of variance in a completely within-participants design with two IVs?

(a)
Main effect of IV1 plus error, main effect of IV2 plus the error, inter-action between IV1 and IV2 plus error

(b)
Main effects of IV1, IV2 and the interaction between these two plus the error

(c)
Main effects of IV1, IV2 and the interaction between these two

(d)
None of the above

12.
Partial 2 is:

(a)
A measure of the power of your analyses

(b)
Equal to 2

(c)
Usually much greater than 2

(d)
A measure of magnitude of effect

13.
What is the definition of a simple effect?

(a)
The effect of one variable on another

(b)
The difference between two conditions of one IV at one level of another IV

(c)
The easiest way to get a significant result

(d)
All of the above

14.
If you had an MS for your main effect of 12.4 and an MS for the error term of 3.1, what would your F-value be?

(a)
6.2

(b)
4.1

(c)
3.1

(d)
4

15.
If you had a completely within-participants design, with each IV having two conditions, how would you examine the simple effects?

(a)
With independent t-tests, being careful to select the correct participants using the Split File command in SPSSFW

(b)
With independent t-tests, taking care to adjust the  to keep the familywise error rate low

(c)
With related t-tests, taking care to adjust the  to keep the familywise error rate low

(d)
None of the above

Chapter 11

Multiple choice questions

  1.
The line of best fit:

(a)
Minimises the distance between the scores and the regression line

(b)
Is the best of all possible lines

(c)
Maximises the correlation between x and y

(d) 
All of these

  2.
In linear regression, where only one variable predicts y, and F is statistically significant at p  0.049, then:

(a)
t  0.049

(b)
t  0.0245

(c)
t  0.098

(d)
Cannot tell

  3.
In a linear regression analysis, the residuals are:

(a)
Actual scores minus the predicted scores

(b)
Actual scores plus the predicted scores

(c)
The correlation between the actual and predicted scores

(d)
None of the above

Questions 4--7 relate to the output below.

[image: image6.wmf]
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Marks on MRL would be called:

(a)
The predictor variable

(b)
The criterion variable

(c)
The covariate

(d)
The constant

  5.
The exact probability value of the results having occurred by sampling error, assuming the null hypothesis to be true, is:

(a)
0.0000

(b)
0.05

(c)
4.19978

(d)
0.048

  6.
b is:

(a)
2.049

(b)
0.31928

(c)
0.01659

(d)
None of these

  7.
a is:

(a)
1.75772

(b)
1.5455

(c)
4.19978

(d)
0.01659

  8.
What should you do when you find some influential outliers on a data set on which you wish to perform multiple regression?

(a)
Run more participants

(b)
Delete the outliers

(c)
Deduct a constant from each of the outlying scores

(d)
None of the above

  9.
Psychologists use regression mainly to:

(a)
Assess relationships between variables

(b)
Use the regression formula for further research

(c)
Look at differences between groups

(d)
None of the above

Questions 10--15 relate to the partial output of the multiple regression analysis below:
[image: image9.wmf]
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The correlation between credit rating and the other variables is:

(a)
0.867

(b)
0.752

(c)
0.711

(d)
1.32

11.
For every one standard deviation rise in previous history rating, age:

(a)
Decreases by 0.5 of standard deviation

(b)
Increases by 0.5 of a standard deviation

(c)
Decreases by 0.3 of a standard deviation

(d)
Increases by 0.3 of a standard deviation

12.
The predictor variables are called:

(a)
Credit rating and age

(b)
Credit rating and previous history rating

(c)
Previous history and age

(d)
The dependent variables

13.
The achieved significance level associated with the F-value of 18.182 is:

(a)
0.824

(b)
0.36

(c)
0.001

(d)
None of these

14.
The slope of the line (B) for previous history rating is:

(a)
0.514

(b)
0.790

(c)
0.276

(d)
0.571

15.
a is:

(a)
0.514

(b)
0.790

(c)
0.276

(d)
0.571

Chapter 12

Multiple Choice Questions

  1.
In order to name factors that have been extracted, researchers look at:

(a)
The rotated factor loadings

(b)
The unrotated factor loadings

(c)
The table of eigenvalues

(d)
None of the above

  2.
The differences between factor analysis and principal components analysis are relatively unimportant when the data set is:

(a)
Large and the participant numbers are high

(b)
Large and the participant numbers are low

(c)
Small and the participant numbers are high

(d)
Small and the participant numbers are low

  3.
A factor is thought of as an underlying latent variable:

(a)
That is influenced by observed variables

(b)
That is unexplained by unobserved variables

(c)
Along which individuals differ

(d)
Along which individuals are homogenous

  4.
Look at the following diagram.


Theses variables are:

(a)
Perfectly related to each other

(b)
Totally unrelated to each other

(c)
Share a moderate correlation with each other

(d)
None of the above applies

  5.
A vector is:

(a)
A curved line with an indefinite length

(b)
A straight line with an indefinite length

(c)
A straight line with a definite length

(d)
A curved line with a definite length

[image: image12.wmf]
  6.
Factor analysis deals with:

(a)
Patterns of correlations

(b)
Patterns of mean values

(c)
Frequency counts

(d)
None of the above

  7.
Factor analysis requires that variables:

(a)
Are not related to each other

(b)
Are related to each other

(c)
Have only a weak relationship with each other

(d)
Are measured in the same units

  8.
Using the correlational matrix to perform factor analysis rather than the variance--covariance matrix ensures that the data:

(a)
Will be statistically significant

(b)
Are standardised

(c)
Are unstandardised

(d)
None of these

  9.
The decision on how many factors to keep is decided on:

(a)
Statistical criteria

(b)
Theoretical criteria

(c)
Both (a) and (b)

(d)
Neither (a) nor (b)

10.
The original unrotated matrix is usually rotated so that:

(a)
The factors are more significant

(b)
The mathematical calculations are easier

(c)
Interpretation is easier

(d)
All of these

11.
A scree plot is a number of:

(a)
Variables plotted against variance accounted for

(b)
Variables plotted against factor loadings

(c)
Factors plotted against correlation coefficients

(d)
None of the above

12.
It is possible to extract:

(a)
As many factors as variables

(b)
More factors than variables

(c)
More variables than factors

(d)
None of the above

Questions 13 to 15 relate to the following output:
[image: image13.wmf]
13.
How many components have an eigenvalue above 1?

(a)
3

(b)
4

(c)
5

(d)
6

14.
If a three-factor solution is retained, approximately how much variance has been accounted for?

(a)
43%

(b)
35%

(c)
24%

(d)
10%

15.
How many variables were in this analysis?

(a)
3

(b)
10

(c)
22

(d)
Impossible to tell

Chapter 13

Multiple choice questions

  1.
ANCOVA shows us how likely it is that differences between conditions are due to sampling error, once means have been adjusted for the relationship between:

(a)
The dependent variable and the covariate

(b)
The independent variable and the covariate

(c)
The dependent variable and the independent variable

(d)
All of the above

  2.
ANCOVA adjusts the means on the covariate, so that the mean covariate score is:

(a)
The same for all groups

(b)
Different for all groups

(c)
The same for all participants

(d)
It depends

  3.
The use of ANCOVA is sometimes controversial when:

(a)
Randomly allocating participants to conditions

(b)
Assumptions have not been met

(c)
Using intact groups

(d)
(b) and (c)

The following output relates to questions 4 to 6.
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  4.
The dependent variable is:

(a)
Beginning Salary

(b)
Prevexp

(c)
Jobcat

(d)
None of the above

  5.
The covariate is:

(a)
Beginning Salary

(b)
Prevexp

(c)
Jobcat

(d)
None of the above

  6.
The difference between the groups is:

(a)
Unlikely to have occurred by sampling error, assuming the null hypothesis to be true (F2,470  387.806; p  0.001)

(b)
Unlikely to have occurred by sampling error, assuming the null hypothesis to be true (F2,470  14.565; p  0.001)

(c)
Likely to have occurred by sampling error, assuming the null hypothesis to be true (F2,470  387.806; p  0.001)

(d)
Likely to have occurred by sampling error, assuming the null hypothesis to be true (F2,470  14.565; p  0.001)

  7.
Four groups have the following means on the covariate: 35, 42, 28, 65. What is the grand mean?

(a)
43.5

(b)
42.5

(c)
56.7

(d)
None of the above

  8.
You can perform ANCOVA on:

(a)
Two groups

(b)
Three groups

(c)
Four groups

(d)
All of the above

  9.
When carrying out a pretest--posttest study, researchers often wish to:

(a)
Partial out the effect of the dependent variable

(b)
Partial out the effect of the pretest

(c)
Reduce the correlation between the pretest and posttest scores

(d)
None of the above

Questions 10 and 11 relate to the following:
Dr Ozzy Oak is analysing scores on a memory test for four groups of people who have taken different amounts of alcohol. He has an idea that memory is related to IQ, so he decides to control for that and chooses ANCOVA for his inferential test.

10.
Which is the covariate?

(a)
Scores on the memory test

(b)
The amounts of alcohol

(c)
IQ

(d)
None of the above

11.
His analysis would show:

(a)
Differences between groups on the memory test, partialling out the effects of IQ

(b)
Differences on IQ, partialling out the effects of IQ

(c)
Differences on IQ, partialling out the effects of alcohol

(d)
Differences between groups on the memory test, partialling out the effects of alcohol

The following output relates to questions 12 to 14:
[image: image15.wmf]
12.
The independent variable is:

(a)
Reaction time

(b)
Group

(c)
Age

(d)
None of the above

13.
The covariate is:

(a)
Reaction time

(b)
Group

(c)
Age

(d)
None of the above

14.
The dependent variable is:

(a)
Reaction time

(b)
Group

(c)
Age

(d)
None of the above

15.
Using difference scores in a pretest--posttest design does not partial out the effect of the pretest for the following reason:

(a)
The pretest scores are not normally correlated with the posttest scores

(b)
The pretest scores are normally correlated with the difference scores

(c)
The posttest scores are normally correlated with the difference scores

(d)
None of the above

Chapter 14

Multiple choice questions

Questions 1, 2 and 3 refer to the following study and printout:
Researchers were interested in the difference between males and females in their verbal ability. They thus measured writing skills and comprehension ability in a group of male and female students. The DVs were found not to be correlated. The following printout represents the output from a MANOVA conducted with their data:

General Linear Model
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  1.
What is the value of Box’s M?

(a)
8.49

(b)
58320

(c)
0.058

(d)
3

  2.
What is the value of Wilks’ Lambda?

(a)
9

(b)
0.574

(c)
0.742

(d)
None of the above

  3.
What is the most appropriate conclusion to be drawn from the above printout?

(a)
There is a multivariate difference, not attributable to sampling error, between males and females

(b)
Writing skills but not comprehension contributes to the difference in the combined DVs

(c)
The assumption of homogeneity of variance--covariance matrices is not violated

(d)
All of the above

  4.
Which of the following is true of MANOVA?

(a)
It analyses multiple IVs only

(b)
It analyses multiple DVs with one or more IVs

(c)
It can be used only with categorical data

(d)
All of the above

  5.
Which of the following are multivariate methods of calculating F?

(a)
Wilks’ lambda

(b)
Pillai’s trace

(c)
Hotelling’s T

(d)
All of the above

  6.
Box’s M test:

(a)
Is a test of the homogeneity of variance assumption underlying ANOVA

(b)
Should be ignored at all times

(c)
Is a test of the homogeneity of variance--covariance matrices

(d)
Is applicable only for split-plot designs

  7.
If you have correlated DVs in a MANOVA with a two-group IV you should:

(a)
Cry

(b)
Conduct t-test analyses of the single DVs

(c)
Conduct 2 analyses of the DVs followed by t-tests

(d)
None of the above

  8.
For uncorrelated DVs how do we examine the relative contributions of the individual DVs to the combined DVs when our IV has only two conditions?

(a)
Conduct separate t-tests and adjust  to keep down the familywise error rate

(b)
Look at the multivariate effect size of the combined DVs

(c)
Check that Box’s M is significant

(d)
Both (a) and (b) above

  9.
If we had three DVs and found a multivariate difference, what level of  would we set for each t-test to keep the overall  at 5%?

(a)
5%

(b)
1%

(c)
1.67%

(d)
3.33%

10.
Which of the following are true of MANOVA?

(a)
It forms a linear combination of the IVs

(b)
It forms a linear combination of the DVs

(c)
It is an extension of 2

(d)
It correlates the IVs with all of the DVs

11.
The assumption of multivariate normality means that:

(a)
Only the DVs should be normally distributed

(b)
All DVs and all IVs should be normally distributed

(c)
All DVs and all possible linear combinations of the DVs should be normally distributed

(d)
All of the above

12.
Which of the following are linear combinations?

(a)
A  B  C  D

(b)
b1xl  b2x2  b3x3... a

(c)
The Lottery numbers

(d)
Both (a) and (b) above

13.
Which of the following are assumptions underlying the use of multivariate statistics?

(a)
Homogeneity of variance--covariance matrices

(b)
That we have equal sample sizes

(c)
That we have nominal-level data

(d)
None of the above

14.
Which part of the MANOVA printout gives us information about differences between the conditions of the IVs in terms of the linear combination of the DVs?

(a)
The Box’s M tests

(b)
The univariate F-statistics

(c)
The multivariate F-statistics

(d)
All of the above

15.
If you have correlated DVs, which of the following are applicable?

(a)
You should use t-tests to examine the contribution of the individual DVs to the linear combination of the DVs

(b)
You should not use t-tests to examine the contribution of the individual DVs to the linear combination of the DVs

(c)
You should not water down your alcohol

(d)
Both (a) and (b) above

Chapter 15

Multiple Choice Questions

  1.
The Wilcoxon matched pairs signed-ranks test (the Wilcoxon) is appropriate for:

(a) 
Within-participants designs

(b)
Between-participants designs

(c)
Matched-participants designs

(d)
Both (a) and (c) above

  2.
To assess the difference in scores from two conditions of a between-participants design, with ranked data, you would use:

(a)
The independent t-test

(b)
The Wilcoxon

(c)
Related t-test

(d)
Mann--Whitney

  3.
Look at the following partial printout of a Mann--Whitney U analysis from SPSSFW:
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The above information suggests that:

(a)
There will be a statistically significant difference between conditions

(b)
There will not be a statistically significant difference between conditions

(c)
The results are indeterminate

(d)
None of the above

  4.
The Wilcoxon matched-pairs signed ranks test can be used when:

(a)
There are two conditions

(b)
The same participants take part in both conditions

(c)
There is at least ordinal level data

(d)
All of the above

  5.
The Mann--Whitney U involves:

(a)
The difference in the means for each condition

(b)
The sum of the ranks for each condition

(c)
Finding the difference in scores across conditions, then ranking these differences

(d)
The difference in ranks across conditions

  6.
A Mann--Whitney test gives the following result:

U  9, p  0.1726 (2-tailed probability)


The researcher, however, made a prediction of the direction of the difference, and therefore needs to know the one-tailed probability. This is:

(a)
0.0863

(b)
0.863

(c)
0.1726

(d)
Indeterminate

  7.
If, in a repeated-measures design with two conditions, you have a small number of participants, with skewed, ordinal data, the most appropriate inferential test is:

(a)
Unrelated t-test

(b)
Related t-test

(c)
Mann--Whitney U test

(d)
Wilcoxon

  8.
If a Wilcoxon test shows that t  3 with an associated probability of 0.02, this means:

(a)
Assuming the null hypothesis to be true, a t-value of 3 would occur 2% of the time through sampling variation

(b)
We are 98% certain that our results are statistically significant

(c)
Given our data, we expect to find a t-value of 3 occurring 2% of the time through chance

(d)
If the null hypothesis is not true, then a t-value of 3 would occur 2% of the time through sampling variation

  9.
A t-value of 3 has been converted into a z-score of 3.2. This means:

(a)
The calculations are incorrect

(b)
There is not likely to be a statistically significant difference between conditions

(c)
There is likely to be a statistically significant difference between conditions

(d)
The results are indeterminate

Questions 10 to 12 relate to the following output:

Kruskal Wallis
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10.
Which is the most sensible conclusion?

(a)
There are no significant differences between the three groups, p  0.05

(b)
There are significant differences between the groups, p  0.008

(c)
There are no significant differences between the groups, p  0.008

(d)
Impossible to tell

11.
Which group had the highest scores?

(a)
Group 1

(b)
Group 2

(c)
Group 3

(d)
Cannot tell

12.
How many participants were in the study?

(a)
5

(b)
10

(c)
15

(d)
20

Questions 13 to 15 relate to the following output:
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13.
Which is the most sensible conclusion?

(a)
There are differences between the groups, but these stand a 23% chance of being due to sampling error

(b)
There are differences between the groups, and these are unlikely to be due to sampling error

(c)
There are no differences between the three groups at all

(d)
None of the above

14.
How many participants were in the study?

(a)
7

(b)
14

(c)
21

(d)
Cannot tell

15.
The participants were measured:

(a)
At two timepoints

(b)
At three timepoints

(c)
At four timepoints

(d)
Cannot tell

Answers to activities, SPSSFW exercises and multiple choice questions

Chapter 1

Activity 1.1

Which of the following are continuous, which are discrete and which are categorical?

n
wind speed -- continuous

n
degrees offered by a university -- categorical

n
extraversion scores -- discrete

n
makes of car -- categorical

n
football teams -- categorical

n
strokes per minute on a rowing machine -- discrete

n
weight of giant pandas -- continuous

n
number of paintings hanging in art galleries -- discrete

Activity 1.2

Classify the following studies as either correlational, experimental or quasi-experimental:

(a)
relationship between caffeine intake and incidence of headaches -- correlational

(b)
difference between males and females in verbal ability -- quasi-experimental

(c)
effect on exam performance of participants being randomly assigned to high noise and no-noise exam conditions -- experimental

(d)
difference in self-esteem of tall and short people -- quasi-experimental

(e)
relationship between stress and hours spent working -- correlational

(f)
difference in anxiety scores between two randomly allocated groups of participants where one group is taught relaxation techniques and the other is not -- experimental

Activity 1.3

In the mirror drawing study you would introduce counterbalancing by dividing the participants into two groups. One group would receive the motivation instructions (reward of £5 for doing well) the first time they completed the mirror drawing task, and then have no motivation the second time. The second group of participants would complete the mirror drawing task first without motivation and then they would be offered the motivation the second time they completed the task.

Activity 1.4

To examine the causal relationship between caffeine and mathematical ability you should have several groups that differ in terms of the amount of caffeine taken by participants. You could, for example, have four groups: one group has no caffeine, one group low levels of caffeine, one group moderate levels of caffeine and the final group high levels of caffeine. You would then give each group the same mathematics test to complete. You could then compare the performance of each on the maths test to try to establish a causal relationship between the variables. You could also conduct the study as a within-participants design with each person taking part under all four conditions. Obviously in such a case you would need to use different but equivalent maths tests each time they completed it.

SPSSFW exercises

Exercise 1

1.
The IV in Dr Genius’s study is whether the participants were presented with adjectives or nouns.

2.
The DV in this study is the number of words correctly remembered by each participant.

3.
This is a between-participants design because the adjectives were presented to one group and the nouns to another group.

4.
This is an experimental design because Dr Genius has randomly allocated the 20 participants to the two conditions.

5.
The data for this particular study should be set up as shown at the top of page 549. There should be two variables. The first one should be a grouping variable and contain just a series of 1s and 2s. In our case 1 might represent the adjective condition and 2 the noun condition. The second variable would contain the number of words remembered by each participant.
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Exercise 2

The data from the adjective/noun study should be input as follows if it were a within-participants design:

[image: image28.wmf]
When we input the data for a within-participants design we need to set up two variables, one for each of the conditions. The first variable we have set up is for the adjectives condition and the second one for the nouns condition.

Multiple choice questions

1. c, 2. c, 3. c, 4. d, 5. d, 6. a, 7. d, 8. d, 9. b, 10. d, 11. a, 12. a, 13. a, 14. c, 15. a

Chapter 2

Activity 2.1

The most suitable sample for the rugby vs. football fans study would be one group of football fans and one group of rugby fans (although perhaps some would argue that the group of chimpanzees is just as appropriate).

Activity 2.2

The means, medians and modes are as follows:

n
Mean  13.6, median  12, mode  12

n
Mean  6.75, median  5, mode  5

n
Mean  33.9, median  25.5, mode  32

Activity 2.3

The most appropriate measures of central tendency are as follows:

(a)
1 23 25 26 27 23 29 30 -- median

(b)
1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 3 3 4 20 -- mode

(c)
1 1 2 3 4 1 2 6 5 8 3 4 5 6 7 -- mean

(d)
1 101 104 106 111 108 109 200 -- median

Activity 2.4

The following are the answers to the questions about the histogram:

(a)
The mode is 4

(b)
The least frequent score is 8

(c)
Four people had a score of 5

(d)
Two people had a score of 2

Activity 2.5

The following are the answers to the questions about the box plot:

(a)
The median is 30

(b)
There are three extreme scores below the box plot itself

Activity 2.6

The scattergram suggests that there is no real relationship between petrol prices and driver satisfaction. The dots in the scattergram appear to be randomly scattered between the axes.

Activity 2.7

If you have the variance of a set of scores you can calculate the standard deviation by taking the square-root of the variance.

The most reasonable definitions of the standard deviation are (c): the standard deviation is a measure of the variation of the scores around the mean and (d): SD is the square--root of the variance.

Activity 2.8

The only one of the examples given that is a normal distribution is (b).

SPSSFW exercises

Exercise 1

1.
The IV in the lighting study is the presence or absence of red lighting.

2.
The DV is the number of errors made by each data inputter.

3.
The box plot for the difference in errors between the two conditions is presented below:
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(a)
The shortened whisker extending from the lower edge of the box plus the fact that the median is nearer this edge than the middle suggests that the distribution is positively skewed.

(b)
The box plot shows several outliers both above and below the inner fences. The outliers are from scores 3, 4, 5, 13 and 14.

(c)
The mean and standard deviation of the above set of scores can be obtained using the Explore option from the Summarize menu: the mean is 21.40 and the standard deviation 6.61.

Exercise 2

1.
The IV in the drug study is whether or not the students took drugs during Dr Boering’s lectures.

2.
The DV is the marks obtained in the end-of-term exam and this is a discrete variable. It is discrete because each student could achieve only whole numbers between 0 and 100%.

3.
The histograms for the data from each condition are as follows:
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(a)
One could perhaps argue the case for both sets of scores being approximately normally distributed. The most frequently occurring scores are in the middle of the distributions and they tail off above and below the modes.

(b)
Fortunately, the means and standard deviations for both sets of scores are presented with the histograms. Ordinarily we would have used the Explore command to generate both the histograms and the descriptive statistics. The mean and standard deviation for the drugs condition are 48.5 and 25.83 respectively. The mean and standard deviation for the no-drugs conditions are 56.2 and 9.95 respectively. You should be able to see from these that taking drugs has not really made a difference to the overall mean scores but has led to a much greater variability of scores. The standard deviation of the drugs condition is over 2.5 times that for the no-drugs condition.

Multiple choice questions

1. b, 2. c, 3. c, 4. b, 5. c, 6. a, 7. d, 8. c, 9. c, 10. d, 11. a, 12. a, 13. b, 14. c, 15. c

Chapter 3

Activity 3.1

Which of these events has a probability of 0 (or very close to 0) and which has a probability of 1 (or very close to 1)?

n
Night following day -- 1

n
All politicians telling us the truth all the time -- 0

n
You finding a million pound cheque in the pages of this book -- 0

n
A wood fire being extinguished if you pour water on it -- 1

n
Authors having to extend the deadline for sending in manuscripts for books -- 1

Activity 3.2

Express the following probabilities as percentages:

n
0.25 (25%)

n
0.99 (99%)

n
1/3 (33%)

n
2/10 (20%)

Express the following probabilities as decimals:

n
1/8 (0.125)

n
12/20 (0.60)

n
30% (0.30)

n
14% (0.14)

The probability of rolling an even number on a dice is 0.5.

Activity 3.3

Which of the following are conditional probabilities?

(a)
The probability of being struck by lightning while playing golf -- conditional probability

(b)
The probability of winning the Lottery -- not conditional

(c)
The probability of winning an Olympic gold medal if you do no training -- conditional probability

(d)
The probability of getting lung cancer if you smoke -- conditional probability

(e)
The probability of manned flight to Mars within the next ten years -- not conditional

(f)
The probability of having coronary heart disease if you drink moderate levels of beer -- conditional probability

Activity 3.4

If you have a negative z-score it will be below the mean. With negative z-scores the majority of the population will score above you.

Activity 3.5

Your z-score for Mathematics would be 1 ((65  60)/5). For English it would be 0.86 ((71  65)/7). Therefore, your better subject in comparison with the others in your group is Mathematics.

Activity 3.6

The frequency distribution of the means of your samples would be normal in shape.
Activity 3.7

How confident can we be that the population mean is within 1.96 standard errors from the sample mean? We can be 95% confident.

Suppose you have selected a sample of 20 spider phobics and obtained a measure of their fear of spiders. You find that the confidence interval for the mean is 1.5 to 5.6. What does this tell you? This tells us that we could be 95% confident that the population of spider phobics would have a mean fear of spiders between 1.5 and 5.6.

If you had selected 200 spider phobics, would the confidence interval have been larger or smaller than the one reported above? The confidence interval would be smaller than the one reported above.

Activity 3.8

Of the error bar charts presented, only in (a) and (d) are there likely to be real differences between the two groups.

SPSSFW exercises

Exercise 1

1.
The dental surgery study is a between-participants design.

2.
The descriptive statistics for each group are as follows:


Soundproofed
Not soundproofed

Mean
9.10
19.90

Standard deviation
3.28
2.81

Standard error
1.04
0.89

95% CIs
6.75--11.45
17.89--21.91

3.
The error bar chart for this study is presented below:

[image: image32.wmf]
(a)
The error bar chart shows that the anxiety scores for the soundproofed waiting room are considerably lower than for the non-soundproofed waiting room. There is also no overlap of the 95% CIs of the two conditions.

(b)
Z-score for the first score in condition 1  0.88. Z-score for the first score in condition 2  1.39.

Exercise 2

1.
The study conducted by Dr Doolittle is a quasi-experimental design because he has not randomly allocated the participants to the conditions. The conditions consist of natural categories (cats and dogs), therefore he cannot use random allocation.

2.
The design is also between-participants because each animal cannot be in both the dog and cat conditions. They are either a cat or a dog, not both.

3.
The descriptive statistics for the two species are presented in the following table:


Dogs
Cats

Mean
110.40
102.00

Standard deviation
  12.62
  14.28

Standard error
    3.99
    4.52

95% CIs
101.37--119.43
  91.78--112.22

4.
The error bar chart is presented below.
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(a)
The error bar chart shows that dogs have a higher mean IQ score than do cats; however, there is also a considerable overlap of the 95% CIs of the two species. This might suggest that there is no real difference between the two species because the population means may, in fact, be equal. Remember, with these CIs we are saying that we are 95% confident that the population means fall within the CIs. Therefore, the population means could be the same.

(b)
Z-score for the first score for cats  0.49. Z-score for the first score for dogs  0.44.

Multiple choice questions

1. c, 2. b, 3. c, 4. d, 5. b, 6. d, 7. a, 8. b, 9. b, 10. b, 11. d, 12. d, 13. c, 14. b, 15. c

Chapter 4

Activity 4.1

The following are the relevant null hypotheses:

n
There will be no difference between males and females in spatial ability

n
There will be no relationship between alcohol and number of driving errors

n
There will be no difference in reaction times when relaxed and when stressed

n
There will be no relationship between the time to the general election and the number of lies told by politicians

Activity 4.2

The descriptions in both (c) and (d) represent the best summaries of the logic of hypothesis testing.

(a)
We measure the relationship between the variables from our sample and then find the probability that such a relationship will arise due to sampling error alone. If such a probability is small, then we can conclude that a genuine relationship exists in the population.

(d)    We measure a difference between our two conditions and then work out the probability of obtaining such a difference by sampling error alone if the null hypothesis were true. If the probability is small, then we can conclude that a genuine difference exists in the populations.

Activity 4.3

If you have a 0.005 probability, then it is likely that one time in 200 will turn out this way by chance. If the probability was 0.01, then there would be a 1 in 100 probability of it turning out by chance.

Activity 4.4

Whether or not a relationship is psychologically significant does depend upon the actual strength of the relationship. However, from the information given we would suggest that the relationship observed in study 1 is most important psychologically. As head size is generally determined by brain size, it suggests an important link between brain size and IQ (perhaps giving truth to the insult of calling an intelligent person a big-head).

Activity 4.5

Which of the following represent Type I and which represent Type II errors?

(a)
You find in your study that a relationship exists between amount of tea drunk per day and amount of money won on the Lottery. You conclude that to win the Lottery you need to drinks lots of cups of tea -- Type I error

(b)
You find in a study that there is no difference between the speed at which cheetahs and tortoises run. You conclude that tortoises are as fast as cheetahs -- Type II error

(c)
You find in a study that there is a relationship between standard of living and annual income. However, because the probability associated with the relationship was 0.5 you conclude that there is no relationship between standard of living and annual income -- Type II error

Activity 4.6

Which of the following are one-tailed hypotheses and which are two-tailed?

(a)
It is predicted that females will have higher empathy scores than males -- one-tailed

(b)
It is predicted that as annual salary increases so will number of tomatoes eaten per week -- one-tailed

(c)
It is predicted that there will be a relationship between length of hair in males and number of criminal offences committed -- two-tailed

(d)
It is predicted that football fans will have lower IQ scores than opera fans -- one-tailed

(e)
It is predicted that there will be a relationship between the number of books read per week and range of vocabulary -- two-tailed

SPSSFW exercises

Exercise 1

1.
Professor Yob has conducted a within-participants design as she collects data from each yob at both stadia.

2.
Professor Yob has measured the number of arrests, which is a discrete variable (someone cannot be half-arrested).

3.
(a)
The IV in this study is the change of seating conditions (comfortable vs. uncomfortable).

(b)
The DV is the number of arrests and ejections from the stadia.

4.
The prediction is one-tailed because not only has Professor Yob predicted that there will be a difference between the two stadia, she has also predicted the direction of the difference, i.e. that the comfortable stadium will have fewer arrests/ejections.

5.
The null hypothesis would state that there will be no difference between the two stadia in terms of the number of arrests/ejections.

6.
The error bar chart will be as follows:
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The descriptive statistics for the two stadia are presented in the following table:


Uncomfortable seating
Comfortable seating

Mean
6.83
3.25

Standard deviation
1.90
1.66

Standard error
0.55
0.48

95% CIs
5.63--8.04
2.20--4.30
7.
Converting the first scores in each condition into z-scores gives us a score of 0.62 for the uncomfortable seating condition and a score of 0.15 for the comfortable seating condition.

Exercise 2

1.
Dr Pedantic has designed a within-participants study as he is comparing number of split infinitives used by each author before and after Star Trek.

2.
Dr Pedantic has measured number of whole split infinitives written and is thus examining a discrete variable.

3.
(a)
The IV in this study is before and after the first showing of Star Trek.
(b)
The DV is the number of split infinitives written by the authors.

4.
The prediction is one-tailed because Dr Pedantic has predicted the direction of the difference, i.e. that the number of split infinitives will be greatest after showing Star Trek.

5.
The null hypothesis is that there will be no difference in the number of split infinitives written before and after Star Trek.

6.
The error bar chart will look like this:

[image: image35.wmf]

The relevant descriptive statistics are as follows:


Before Star Trek
After Star Trek

Mean
1.25
2.75

Standard deviation
1.06
1.54

Standard error
0.30
0.45

95% CIs
0.58--1.92
1.77--3.73

7.
Converting the first scores in each condition into z-scores gives us a score of 0.71 for the before-Star Trek condition and a score of 0.49 for the after-Star Trek condition.

Multiple choice questions

1. a, 2. a, 3. b, 4. a, 5. b, 6. d, 7. c, 8. a, 9. b, 10. c, 11. d, 12. a, 13. d, 14. c, 15. c

Chapter 5

Activity 5.1

It is hard to find perfect relationships, but you should be able to think of many non-perfect ones.

Activity 5.2

(b)

Activity 5.3

(b)

Activity 5.4

(i)
Negative and weak

(ii)
Positive and strong

Activity 5.5

(a)

Activity 5.6

(d)

Activity 5.7

(c)

Activity 5.8

(a)

Activity 5.9

1.
0.4983

2.
0.2391

3.
The relationship between stigma and QOL is lower after partialling out illness intrusiveness. This shows that the relationship between stigma and QOL is affected by illness intrusiveness.

Activity 5.10

Although some of these correlations are statistically significant (r  0.208), some (e.g. 0.23: health and age) are weak and may not have practical significance.

SPSSFW exercise

1.    The correlation between STIGMA and QUALITY OF LIFE is a weak-to-moderate negative association (r  .32) which may be due to sampling error (.088).

2.
Once illness intrusiveness is partialled out, the correlation between the STIGMA and QUALITY OF LIFE reduces considerably (r  .01, p  .476) showing that the observed relationship between STIGMA and QUALITY OF LIFE was almost totally due to their relationship with ILLNESS INTRUSIVENESS.
Multiple choice questions

1. a, 2. d, 3. a, 4. b, 5. a, 6. c, 7. c, 8. c, 9. d, 10. c, 11. c, 12. c, 13. c, 14. c, 15. b

Chapter 6

Activity 6.1

(70  50)/7.5  20/7.5  2.66

Activity 6.2

(c)

Activity 6.3

Within participants -- repeated measures; related design.

Between participants -- independent groups; unrelated design.

Activity 6.4

1.
(c)

2.
(a) -- although the sign does not matter: it could easily have been positive if we had coded/labelled the groups in the reverse order.

Effect sizes (page 220)

1.
Age  0.080

2.
Education  0.361

3.
Pack years  0.139

4.
Hours exercised  0.069

5.
Caffeine  0.053

6.
BMI  0.034

7.
Alcohol  0.111

Calculated as follows:

[image: image36.wmf]Example from the literature (page 227)

Winefield and Murrell (1991)

It can be seen that patients sought less information in the diagnostic phase of the consultation than in the prescriptive phase (t  2.54, df  29, p  0.05), but gave more information in the diagnostic rather than the prescriptive phase (t  2.84, df  29, p  0.01). Utterances were higher in the prescriptive phase than in the diagnostic phase (t  3.63, df  29, p  0.01). In total, there were more utterances made in the diagnostic phase than in the prescriptive phase, but this difference was slight and not considered significant (t  0.80, df  29, n.s.).

SPSSFW exercise

1.
An independent groups t-test is suitable for the end-of-year test and episodes of illness.
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2.
The effect sizes are as follows. Means and standard deviations have been obtained from the above printouts.


Episodes of illness:
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End-of-year test:

[image: image42.wmf]
3.
This is the sort of thing you would tell your friend:

We wanted to see whether there were any significant differences between boys and girls on episodes of illness and the end-of-year test. For the episodes of illness, the difference between the two means was very small, only 1.6, which represented 0.19 of a standard deviation. The 95% CI showed that, in the population, the mean difference was likely to lie anywhere between 6.40 and 9.6, which means that if the study were to be replicated, we might find boys to have more episodes of illness, girls to have more episodes of illness, or they would both have the same number of episodes. The t-value of 0.42 gives an associated probability level of 0.679, showing that this result was highly likely to have arisen by sampling error, given that the null hypothesis is true.

On the end-of-year test, however, the boys have performed significantly better than the girls (a mean of 20 and 11.7 respectively). The difference (8.3) represents an effect size of 1.12 standard deviations -- a large effect size. The 95% confidence interval shows that the mean population difference is likely to fall somewhere between 1.14 and 15.46. Assuming the null hypothesis to be true, our t-value of 2.43 is unlikely to have arisen by sampling error (p  0.026). We therefore conclude that boys are likely to do better on this test than girls. We might also conclude test bias!

[image: image43.wmf]
[image: image44.wmf]
The group as a whole performed better in the end of year test (mean 15.85) than they did at the beginning of the year (mean 13.4). This difference stood a 2.6% chance of having arisen by sampling error, assuming the null hypothesis to be true.
Multiple choice questions

1. a, 2. b, 3. a, 4. b, 5. b, 6. b, 7. c, 8. c, 9. c, 10. a, 11. a, 12. c, 13. b, 14. c, 15. b

Chapter 7

Activity 7.1

Rosenthal believes that it is more important to report an effect size than the test statistic and a probability value.

Activity 7.2

(c)

Activity 7.3

(b)

Activity 7.4

This requires you to use the Internet to find some power programs.

Multiple choice questions

1. a, 2. d, 3. c, 4. b, 5. a, 6. c, 7. d, 8. c, 9. d, 10. a, 11. b, 12. d, 13. a, 14. d, 15. b

Chapter 8

Activity 8.1

(c)

Activity 8.2

The numbers do not add up to 100.

Activity 8.3

(b)

Activity 8.4

(a)
Height (cm) and weight (kg) -- Pearson’s r

(b)
Distance run (metres) and time taken (minutes and seconds) -- Pearson’s r

(c)
A person’s body shape and occupational level (professional, clerical, manual) -- 2

(d)
Length of finger and length of toe (cm) -- Pearson’s r

(e)
Handedness (right or left) and spatial ability (excellent, average, hopeless) -- 2
Activity 8.5

(c)

Activity 8.6

(b)

Activity 8.7

None of these is true.

SPSSFW exercises

Exercise 1

Bish et al. have used Yates’ correction. The probability value  0.68.

Exercise 2

This is based on your own data.

Exercise 3

1.
8.25

2.
2  3.48

3.
p  0.32

4.
Although the results look as if people have a significant preference for certain animals, our results show that a 2 result of 3.48 is quite likely to arise from sampling error alone, assuming there are no preferences for particular animals.

Exercise 4

The 2 value is 1.26, DF  1, p  0.26. The relationship between smoking and drinking can be explained by sampling error alone. There is no evidence from this study to suggest a relationship between drinking and smoking.

Multiple choice questions

1. b, 2. c, 3. d, 4. a, 5. d, 6. b, 7. d, 8. c, 9. a, 10. a, 11. d, 12. c, 13. d, 14. c, 15. a

Chapter 9

Activity 9.1

Reasons why scores vary between groups: (a) manipulation of the independent variable: people differ because of the different conditions which they are in; (b) individual differences; (c) experimental error.

Reasons for participants varying within a condition: (a) individual differences and (b) experimental error.

Activity 9.2

(a)

Activity 9.3

The difference between the two sample means for our particular study is a point estimate. If we repeated the study with a different sample, we would find the mean difference was a bit higher, or lower. The confidence limits tell us that we can be confident (expressed as a percentage, e.g. 95%) that the population mean difference will fall somewhere between the lower limit and the upper limit.

SPSSFW exercises

Exercise 1

[image: image45.wmf]
[image: image46.wmf]
The overall ANOVA shows that there are differences between some or all of the groups that are unlikely to be attributable to sampling error (F  12.7, p  0.001); Tukey post-hoc comparisons show that there are no significant or important differences between morning and afternoon groups. However, the evening group differs from the other two groups.

Exercise 2

Repeated-measures ANOVA

[image: image47.wmf]
[image: image48.wmf]
An inspection of the means showed that means for all conditions were in the expected direction. There was a trend downwards; participants scored highest in the placebo condition and lowest in the high dose condition. These differences in scores were unlikely to have arisen by sampling error, assuming the null hypothesis to be true (F  4.28, p  0.036). It is concluded that the more cannabis smoked, the less well students will perform on arithmetic tests.

Multiple choice questions

1. b, 2. c, 3. b, 4. a, 5. b, 6. c, 7. a, 8. b, 9. a, 10. c, 11. a, 12. b, 13. b, 14. b, 15. d

Chapter 10

Activity 10.1

With four variables you would have the following sources of variance:

Main effects: A, B, C, and D

Interactions: AB, AC, AD, BC, BD, CD, ABC, ABD, ACD, BCD, ABCD

Error

Activity 10.2

Have a go at describing the following analyses:

(a)
A 6  2 ANOVA -- one IV with six conditions and one with two conditions

(b)
A 3  3  3 ANOVA -- three IVs each with three conditions

(c)
A 4  2  4  2 ANOVA -- two IVs with four conditions and two with two conditions

(d)
A 2  2  2  2  2 ANOVA -- five IVs with two conditions

Activity 10.3

Referring to Table 10.4, there is little overlap between the no alcohol and alcohol conditions with no caffeine, suggesting a real difference in the populations. A similar pattern can be seen for these conditions with caffeine. Comparing the no caffeine and caffeine conditions with no alcohol suggests no overlap in confidence intervals, suggesting a real difference in the population. There was a similar pattern for the no caffeine and caffeine conditions with alcohol.

Activity 10.4

Of the graphs shown, those in (a) and (b) suggest that an interaction is present.

Activity 10.5

Which of the following describe simple effects?

(a)
The difference between chewing gum and no chewing gum in the talking condition -- simple effect

(b)
The overall difference between the tea and non-tea drinking groups -- main effect

(c)
The effects of noise in only the mathematics exam -- simple effect

(d)
The effects of cognitive behaviour therapy on the fear responses of all groups of participants -- main effect

Activity 10.6

The measures of magnitude of effect that are appropriate for use with ANOVA are both partial eta-squared and d (delta).

Activity 10.7

The partial eta-squareds are calculated as follows:

n
For the main effect of alcohol:
972/(972  18.5)

n
For the main effect of caffeine:
1474.083/(1474.083  23.417)

n
For the interaction:
108/(108  22.5)

Activity 10.8

The d (deltas) for the simple effects are as follows:

The differences between caffeine and no caffeine:

n
With alcohol  7.27

n
Without alcohol  3.66

The differences between alcohol and no alcohol:

n
With caffeine  5.91

n
Without caffeine  7.33

SPSSFW exercises

Exercise 1

1.
The study conducted by Dr Bod is a split-plot design with the year of taking exam a between-participants variable and the subject taken the within-participants variable.

2.
One IV is the year of taking the exam (1977 or 1997); the other IV is the subject taken (Maths or English). The DV is the mark given by the examiner for each exam.

3.
The ANOVA output is presented below:

General Linear Model
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4.
The F-values and associated p-values are:

Effect
F-value
p-value
Main effect of year
5.83
0.025

Main effect of subject
0.00
0.982

Interaction
0.09
0.769

5.
These analyses show that only the main effect of year is probably not attributable to sampling error, if the null hypothesis were true. The main effect of subjects and the interaction have associated probabilities, which suggests that these effects probably are attributable to sampling error.

6.
We can see from the ANOVA printout that partial 2 for the year main effect (0.209) is much larger than the partial 2 for the main effect of subjects (0.000) and that for the interaction (0.004).

Exercise 2

1.
The study carried out by Dr Kid is a completely between-participants design.

2.
One IV of age of child (5- and 11-year-old) and one IV of gender (boys and girls). The DV in this study is the score of each participant on the colour perception test.

3.
The printout for the ANOVA is presented below:

Univariate Analysis of Variance

[image: image56.wmf]
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4.
The F-values and associated p-values are:

Effect
F-value
p-value
Main effect of age
10.72
0.002

Main effect of gender
48.86
0.000

Interaction
  8.53
0.006

5.
The p-values shown above suggest that the main effects of age and gender and the interaction between these two IVs were unlikely to have arisen from sampling error if the null hypotheses were true.

6.
The partial 2 for the main effects of age and gender and the interaction are 0.196, 0.526 and 0.162 respectively. Thus, the magnitude of the effect due to gender is largest.

7.
The interaction can be examined using individual t-tests. The results of such analysis are presented below:

T-Test

GENDER  boys
[image: image58.wmf]
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GENDER  girls
[image: image60.wmf]
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These t-tests show that for the boys there is no difference in colour perception scores between the 5- and 11-year-olds, beyond that attributable to sampling error (t(22)  0.21, p  0.824). The difference in colour perception scores between 5- and 11-year-old girls is, however, probably not due to sampling error (t(22)  5.59, p  0.001).

Multiple choice questions

1. c, 2. b, 3. c, 4. b, 5. a,1 6. d, 7. c, 8. a,2 9. a, 10. c, 11. a, 12. d, 13. b, 14. d, 15. c
Chapter 11

Activity 11.1

Correlational analysis gives us a measure of how closely the datapoints cluster around an imaginary line (r). With linear regression a real line is drawn through the datapoints, in the place where total error is minimised. The line fits the data in the best place possible. The line can therefore be used to assess exactly how much y will change, as a result of change in x.

Activity 11.2

5  (2 * 20)  5  40  45

Activity 11.3

The line in the second diagram will predict best, since the datapoints in diagram (b) are nearer to the line of best fit than the datapoints in diagram (a).

Activity 11.4

1.
(a)

2.
(c)

Activity 11.5

(c)

Activity 11.6

(a)

SPSSFW exercises

Exercise 1

The researcher wanted to find out whether anxiety about examinations was related to the number of hours studied -- perhaps people with examination anxiety study less (because studying increases anxiety) or maybe, being anxious, they would study more. The correlation coefficient between the two variables was moderate (.35). The adjusted r square value (.055) showed that only a small amount in the variation in hours studied could be accounted for by anxiety. The F value of 1.822 had an associated probability level of .20. The slope of the regression line was .313. The confidence limits around the line were .188 to +.814. This, in the population, we cannot be sure whether the regression line would be negative or positive. There is no evidence then, to suggest that anxiety and hours studied are related.

Exercise 2

Professor Lemon wants to see whether Social Support and Personality predict Contentment. Social Support and Personality combined show a very strong relationship with Contentment (0.90). Adjusted R square shows that 78% of the variation in Contentment scores can be explained by Social Support and Personality. The F-value of 35.29 shows this result is unlikely to have arisen by sampling error, given that the null hypothesis is true (p  0.001). Both Personal-
ity and Social Support contribute to the prediction of Contentment. For every one standard deviation (SD) rise in Social Support, Contentment rises by 0.73 SD and for every one SD rise in Personality, Contentment rises by 0.38 SD. Thus both Personality and Social Support contribute strongly to Contentment.

Multiple choice questions

1. d, 2. a, 3. a, 4. a, 5. d, 6. c, 7. a, 8. b, 9. a, 10. a, 11. b, 12. c, 13. c, 14. d, 15. b

Chapter 12

Activity 12.1

There are several ways of explaining a factor. A factor is a hypothetical entity, an underlying construct, of a composite measure that includes a number of correlated variables.

Activity 12.2

Possible names are ‘fearful’, ‘agitated’ or ‘afraid’. You might have others.

Activity 12.3

See Figure 12.10 on Page 421.

Activity 12.4

Three possible names are (1) Quality of Life, (2) Happy, (3) Feeling Down. You probably have other names just as suitable.

Activity 12.5

You must come to your own conclusions!

Activity 12.6

F1  independence and freedom; F2  external sources of motivation; F3  social development; F4  convenience; F5  academic motivation.

Activity 12.7

Both shame and guilt are moderately related to submissive behaviour. Guilt shows a weak--moderate association with depression; shame does not.

Activity 12.8

Perfection and ineffectiveness show a moderate association with Factor 1, which was named Physical pain and discomfort. The factor named Gaseousness shows no important relationship with any of the eating disorder variables, whereas the factor that represents Vomiting does -- vomiting shows moderate positive relations with ineffectiveness, bulimia and weight discrepancy.

Activity 12.9

(a)


1
2
3

1
--
30
50

2

--
80

3


--

(b)
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Multiple choice questions

1. a, 2. a, 3. c, 4. b, 5. c, 6. a, 7. b, 8. b, 9. c, 10. c, 11. d, 12. a, 13. d, 14. a, 15. c

Chapter 13

Activity 13.1

(b)

Activity 13.2

(c)

Activity 13.3

(a)

Activity 13.4

(a)

SPSSFW exercise

1.
The scattergram shows that the lines for all three groups are parallel; we therefore meet the assumptions for ANCOVA.

[image: image63.wmf]
Motivation is clearly related to scores, and so ANCOVA is appropriate. The analysis shows that the differences between conditions (Eta Squared  0.61) are large, and unlikely to have arisen by sampling error (F  20.085, p  0.001).

Multiple choice questions

1. a, 2. a, 3. d, 4. a, 5. b, 6. a, 7. b, 8. d, 9. b, 10. c, 11. a, 12. b, 13. c, 14. a, 15. b

Chapter 14

Activity 14.1

Of the studies described, those from (b) and (c) are suitable for analysis using MANOVA.

Activity 14.2

1.
a  b  c  d  e: linear combination

2.
A  B  C  D  E: not a linear combination

3.
(a  b  c  d  e)/2: linear combination

4.
Extraversion  2 * Neuroticism  3 * Psychoticism: linear combination

Activity 14.3

An interpretation of Figure 14.2 is given in the text after the figure.

Activity 14.4

(a)
Hotelling’s trace -- yes

(b)
Phil’s mark -- no

(c)
Seth’s weakest link -- no

(d)
Wilks’ lambda -- yes

(e)
Hayley’s gamma -- no

(f)
Pillai’s trace -- yes

(g)
Crossroad’s track -- no

(h)
Roy’s largest root -- yes

Activity 14.5

(a)
Appropriate

(b)
Appropriate

(c)
Appropriate

(d)
Inappropriate

SPSSFW exercises

Exercise 1

1.
The assumption of homogeneity of variance--covariance matrices is tested using Box’s M test. The details of this are presented below.

[image: image64.wmf]
If the p-value associated with Box’s M is less than 0.05 then we have a violation of the assumption of variance--covariance matrices. In this case the p-value is much greater than 0.05 and so we do not have a violation of this assumption.

The multivariate statistics for this study are as follows:
General Linear Model
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2.
The F-value as calculated using Wilks’ lambda is 6.598.

3.
As the associated p-value is only 0.006 we can be reasonably confident that the observed multivariate difference between the two fuels is unlikely to have arisen due to sampling error, given that the null hypothesis is true.

4.
The univariate ANOVA tests are presented below:

[image: image69.wmf]

The univariate F-tests suggest that only the number of kilometres per litre contributes to the multivariate difference. If we set our overall  at 0.05 we need to divide this by two because we have two univariate tests. We therefore need to check the p-values associated with each of our univariate tests to see if they are in the region of 0.025 or less. If they are in this region then we can be reasonably confident that they are contributing to the multivariate difference. In this case only kilometres per litre has a p-value in this region and therefore this is the only DV that is contributing to the multivariate difference.

5.
The correlational analyses are presented below and suggest that there is no correlation between the two variables beyond that attributable to sampling error.

Correlations
[image: image70.wmf]
6.
The effect size for each DV is shown with the univariate analyses. The 2 for fuel consumption is 0.39 and that for engine condition is 0.02. These suggest that when fuel consumption is the DV in the univariate analyses, 38% of the variation in fuel consumption is attributable to differences in fuel type. When engine condition is the DV, then only 2% of the variation in engine condition is attributable to differences in fuel type.

Exercise 2

The multivariate analyses for the drinks study are presented below:

General Linear Model
[image: image71.wmf]
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1.
These analyses show that there is a multivariate difference between the two drinks beyond that attributable to sampling error. The F-value of 7.516 has an associated probability of p  0.010.

2.
The decision about how to evaluate the relative contribution of the individual DVs to the multivariate difference is dependent upon whether or not the DVs are correlated. The correlation coefficients for the two DVs are shown below:

Correlations

[image: image73.wmf]
Correlations

[image: image74.wmf]
These correlational analyses show that there are no correlations beyond that attributable to sampling error between the taste and pleasure effects of lager and the taste and pleasure effects of Lout. We could therefore use the univariate tests on the MANOVA printout to examine the relative contribution of each DV to the multivariate difference. This printout is presented below:

[image: image75.wmf]
3.
These t-tests suggest that only the taste DV is contributing to the multi-variate difference between the two drinks. The difference in the ratings for pleasurable effects between the two drinks is probably attributable to sampling error (p  0.509). The difference in taste ratings is probably not due to sampling error (p  0.002), suggesting that the young men preferred the taste of Lout to lager.

Multiple choice questions

1. a, 2. b, 3. d, 4. b, 5. d, 6. c, 7. d, 8. a, 9. c, 10. b, 11. c, 12. d, 13. a, 14. c, 15. b

Chapter 15

Activity 15.1

(a)
The strongest correlation is between Conduct symptoms and Problem solving (.55).

(b)
The probability value for the weakest correlation (Total score and Problem solving (0.26)) is p  0.001.

Activity 15.2

The experimental group did score significantly higher than the control group (mean rank 9.30 and 4.50 respectively). The Mann--Whitney value was 3.5 with an associated probability value (one-tailed) of 0.018. The likelihood of this result occurring as a result of sampling error, assuming the null hypothesis to be true, is 2%.

Activity 15.3

There was a difference in scores between the two conditions -- the two-tailed p-value was 0.043. The likelihood of these results occurring by sampling error (assuming the null hypothesis to be true) is less than 5%.

Activity 15.4

It looks as though the researcher’s predictions have been confirmed -- the mean rank in condition 3 (5.8) is lower than the mean rank of condition 1 (10.25) and condition 2 (9.10). The likelihood of these results being due to sampling error is, however, higher than we are willing to accept (p  0.274).

Activity 15.5

Depression seems to have increased over the three timepoints (mean ranks 1.31, 1.88 and 2.81). The Chi Square value is 12.25. The likelihood of this value occurring by sampling error, given the truth of the null hypothesis, is 0.002. We conclude that the people who declined to take part in the behavioural intervention programme became significantly more depressed over the three timepoints.

SPSSFW exercises

Exercise 1: Spearmans rho

[image: image76.wmf]
The correlation between confidence and performance in the oral examination is 0.872 (p  0.027). Although this is a negative correlation, note that confidence has been coded in the opposite way from performance in the oral examination. Thus the positive relationship between these two variables is confirmed -- the more confident the student, the better their performance. The relationship is strong, and is unlikely to have arisen by sampling error.

Exercise 2: Wilcoxon

Wilcoxon signed ranks test

[image: image77.wmf]
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Levels of fear was reduced after the programme (z  2.12, p  0.034). It can be seen that the mean rank before the programme (3.00) was reduced to zero after the programme. A z-score of 2.12 has less than a 2% likelihood of arising by sampling error, assuming the null hypothesis to be true (one-tailed hypothesis). We can conclude then, that the programme was effective in reducing fear.

Exercise 3: Kruskall Wallis
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Ranks are very similar in the three groups, in respect of Symptom 1. The Chi square value of 0.029 has an associated probability value of 0.986 -- these results then, can be attributed to sampling error -- we conclude that there are no significant differences in symptom 1 among the three groups.

For symptom 2, the ranks are more dissimilar -- the mean rank for group 3 is 12.00, whereas the mean rank for group 1 is 6.10. For this analysis, the value of Chi Square is 3.7 and the associated probability level is 0.156. This means that there is a 15.6% likelihood of the results being due to sampling error, assuming the null hypothesis is true. For this analysis as well then, we conclude there are no significant differences between the groups.

Exercise 4: Friedman’s
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The Friedman Test shows that the difference between ranks was significantly greater than would be expected by sampling error, assuming the null hypothesis to be true (chi-square  12.8, p  0.002).

Multiple choice questions

1. d, 2. d, 3. b, 4. d, 5. b, 6. a, 7. d, 8. a, 9. c, 10. b, 11. c, 12. c, 13. a, 14. a, 15. b

1
Although there is only a significant main effect of AREA, the p-value for the CARBUS IV (0.052) is close to the traditional criterion for significance and so you probably would want to discuss this main effect.

2
It is difficult to tell from the graph if there is definitely an interaction and so you would probably wait to look at the analysis for a decision on this. If, however, you look at the vertical difference between the two points on the left-hand end of the lines and compare this with the difference between the right-hand end of the lines it does suggest an interaction.

