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List of Abbreviations

	Abbreviation
	Meaning

	( 
	Alpha

	ANOVA
	Analysis of Variance

	ANCOVA
	Analysis of Covariance

	β 
	Beta (Standardised regression coefficient)

	(2
	Chi-square

	CI
	Confidence Interval

	df
	Degrees of Freedom

	DV
	Dependent Variable

	ES
	Effect Size

	(2
	Eta-squared

	(p2
	Partial Eta-squared

	H0
	Null hypothesis

	H1
	Alternative hypothesis

	IV
	Independent Variable

	LOM
	Level of Measurement

	LR
	Linear Regression

	M
	Mean

	MD
	Mahalanobis’ Distance

	MLR
	Multiple Linear Regression

	MVO
	Multivariate Outlier

	N
	Sample Size

	(
	Phi

	SD
	Standard Deviation

	SE
	Standard Error

	ST
	Significance Test/Testing


1. LR is about ___________ relationships, and MLR is about ____________ relationships.


a. univariate; bivariate
b. bivariate; univariate

c. univariate; multivariate

*d. bivariate; multivariate

e. None of the above

2. The following data can be used in MLR:
a. Interval or higher DV.

b. Interval or higher IVs.

c. Dichotomous IVs.

*d. All of the above.

e. None of the above.

3. Which of the following are NOT assumptions for MLR?


a. Linear relations exist between IVs & DVs
b. IVs are not overly correlated with one another (e.g., over .7)
c. Homoscedscity for relationship between IVs and Y
*d. There is no interaction between the IVs.
e. All of the above are MLR assumptions.

4. A LR analysis produces the equation Y = 0.4X + 3.  This indicates that:

a. When Y = 0.4, X = 3

b. When Y = 0, X = 3

c. When X = 3, Y = 0.4

*d. When X = 0, Y = 3

e. None of the above

5. Shared and unique variance among multiple variables can be represented by a diagram that includes overlapping circles.  This is referred to as a:

a. Homogeneity diagram

b. 3-way scatterplot

*c. Venn diagram

d. Pie chart

e. Path diagram

6. R is known as:


a. The squared multiple correlation coefficient

*b. The multiple correlation coefficient

c. The correlation coefficient

d. Chi-square

e. None of the above.

7. R2 (or Adjusted R2) is generally the single most important statistic which emerges from a MLR.


*a. True
b. False

8. R2 is known as the squared multiple correlation coefficient.


*a. True
b. False


9. Adjusted R2 more accurately estimates variance in Y than R2 for the sample data.


a. True
*b. False


10. If R2 is not statistically significant, the model:


a. Is practically useful.
b. Explains a lot of the variance in the DV.
c. Should be seriously considered.
*d. Might be based on a population in which there are no relationships between the variable.
e. None of the above.

11. Which of the following is an advantage of R2?

a. It applies to populations.

b. It represents percentage of explained variance in the IV.

c. It doesn’t apply to populations.

*d. It is an a measure of effect size. 
e. None of the above.

12. In LR, the y-intercept is NOT:


a. The "constant" in SPSS output
b. The a term in Y = bx + a
c. The point where the line of best fit crosses the y-axis
d. The predicted point on the y-axis for when x is zero
*e. Where the line of best fit crosses the x axis
13. When writing regression formulae, which of the following refers to the predicted value on the DV?.


a. Y
*b. Y (hat)

c. X

d. a
14. A residual is the difference between the predicted Y and actual Y values.


*a. True
b. False
15. In MLR there are multiple IVs and a single DV.


*a. True
b. False


16. Can ordinal data be used as an independent variable in MLR?


a. No.
*b. Yes, if its recoded as dichotomous data.
c. Yes, as it is.
d. Yes, if treated as though it were continuous data.
e. None of the above.


17. In MLR, predictor variables (X variables or IVs) should NOT:


a. Correlate with the predicted variable (Y)
b. Have low rs with each other IVs
c. Be continuous (or interval with > 5 intervals) or dichotomous
*d. Be ordinal (or interval with < 5 intervals)
e. None of the above.
18. MLR will always explain at least the same amount of variance in a Y variable as a LR which uses the same Y and one of the IVs from the MLR.


*a. True
b. False


19. If the r between two IVs is 0, then R will equal the r of X1 and Y plus the r of X2 and Y.


*a. True
b. False


20. If the r between two IVs is 1, then R will equal the r of X1 and Y plus the r of X2 and Y.


a. True
*b. False


21. A partial r will range between _____ and _____.


*a. -1 and 1
b. -1 and 0
c. 0 and 1
d. the zero-order r and 1
e. the zero-order r and -1
22.  Which of these are appropriate rules of thumb for the number of cases needed for MLR?


*a. min. 30 cases; min. 5 cases per IV
b. min. 5 cases; min. 10 cases per IV
c. min. 100 cases; min. 15 cases per IV
d. min. 150 cases; min. 5 cases per IV
e. None of the above.
23. If the IVs in MLR are overly correlated with one another, this is called ____________.


*a. collinearity
b. MVO
c. non-normality
d. heteroscedasticity
e. None of the above
24. In the least-squares model, the best-fitting line for the observed data is calculated by minimising the sum of the squares of the vertical deviations from each data point to the line (if a point lies on the fitted line exactly, then its vertical deviation is 0).


*a. True
b. False
25. The multiple regression equation is that Y (predicted) equals a constant (the intercept) + b1x1 + b2x2 + .... + bixi + error.
(where i equals the number of IVs) 


a. True
*b. False


26. The major conceptual limitation of all regression techniques is that one can only ascertain relationships, but never be sure about underlying causal mechanism.


*a. True
b. False


27. Most authors recommend that one should have at least 10 to 20 times as many observations (cases, respondents) as one has variables, otherwise the estimates of the regression line are probably very unstable and unlikely to replicate if one were to do the study over.


*a. True
b. False
28. To depict the relationships amongst the variables in a multiple regression analysis, which of the following would NOT be helpful?


a. Multiple scatterplots
b. 3-D scatterplot(s)
c. Venn Diagram(s)
*d. Histograms
29. According to this SPSS output, the analysis involves _______ IVs.
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a. 1
*b. 2
c. 3
d. 4
e. 5


30. A MLR was conducted with Attentiveness in Year eight as the DV and three IVs. Here is the regression coefficients table.
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Which of the following statements is false?


*a. These results are unreliable, since some of the assumptions of MLR have been violated.
b. Attentiveness and sociability have a significant positive linear r.
c. Sociability is about twice as important as a predictor compared to settledness.
d. Gender doesn't play much of a role in ther overall results for this multiple linear regression. (In other words, if gender was removed from the analysis, the main conclusions would be similar)
31. Unstandardised regression coefficients are appropriate for:


*a. Building a regression equation.
b. Comparing the importance of IVs.
c. Identifying the statistical significance of IVs.

d. Estimating the amount of variance each IV explains in the DV.

e. None of the above.

32. Consider this MLR equation: Y hat = a + b1X1 + b2X2.  Which of the following statements about it is correct?

*a. This equation gives us the estimated value, Y hat, of the DV for any specified pair of values of the IVs.

b. The estimated regression coefficient a represents the slope of the line.

c. The estimated regression coefficient b1 equals the change in estimated Y that is associated with a unit change in X1 and X2 .

d. The estimated regression coefficient b2 equals the change in estimated Y that is associated with a unit change in X2 and X1.

e. None of the above.

33. The validity of a MLR with three IVs rests on the fulfillment of certain assumptions, such as:

a. The population of Y values is normally distributed

b. Homoscedasticity

c. The values of X1 and X2 are known without error and that the different sample observations about Y that are associated with any X1X2 combination are statistically independent of each other.

* d. All of the above and more.
e. None of the above.

34. Which of the following variables does NOT need to be dummy coded in order to be used as IVs in MLR?


a. Favourite season
b. Favourite sense
*c. Whether or not one owns a car
d. Religion
e. Where one lives - inner-city, surburbia, or rural


35. Here is a famous rule of thumb for assessing computed t values: We can instantly treat an associated regression coefficient as statistically significant at the 95% level of confidence whenever:

a. The magnitude of a computed t value is negative.

b. The magnitude of a computed t value is positive.

*c. The absolute magnitude of a computed t value exceeds 2.

d. The absolute magnitude of a computed t value exceeds 5.

e. None of the above.

36. Which of the following techniques is most commonly used to identify whether a MLR is influenced by bivariate outliers.


a. Histograms of each variable
* b. Scatterplots between each of the variables (with line of best fit)
c. Mahalanobis’ Distance

d. Residual plots
e. None of the above.

37. Cook's D is .25, MD is .73 and there are 4 IVs in a MLR. What would you do with regard to the possibility of a MVO?


*a. Everything looks fine, continue the MLR
b. Cook's D indicates a MVO, but MD indicates no MVO - investigate further.
c. Cook's D indicates no MVO, but MD indicates a MVO - investigate further.
d. Both Cook's D and MD indicate a MVO - investigate further.
e. None of the above.

38. Francis’ “Introduction to SPSS for Windows” provides guidelines for how to interpret MD using the (2 distribution. The critical values based on 2, 3, 4, 5, and 6 MLR IVs respectively are as follows:


	No. of IVs
	2
	3
	4
	5
	6

	a.
	13.8
	16.3
	18.5
	20.5
	22.5

	b.
	.5
	1.0
	1.5
	2.0
	2.5

	c.
	2
	3
	4
	5
	6

	d.
	37.2
	25.9
	17.8
	13.7
	9.2


39. You give out 100 questionnaires and ask participants 10 Likert-scale questions about how happy certain behaviours (such as “going for a walk”) make them. You also use a multi-item measure of current stress level, from which you calculate a metric composite score. You want to explain as much variance as possible in stress from the ten behaviours. Which regression approach should you go for?

a. LR

b. Stepwise MLR

*c. Standard / Direct MLR

d. Hierarchical MLR
e. ANCOVA

40. A researcher is investigating the effect of 12 IVs (e.g., passengers, blood alcohol level of driver, age of driver, and whether its night or day) on the speed of drivers who are booked for speeding.  The researcher wishes to only include statistically significant predictors and to derive a regression equation which is then to be used to help guide government policy on improving road safety.  What MLR method would you recommend?


*a. Forward, Backwards or Stepwise MLR
b. Direct or Standard MLR
c. Hierarchical MLR
d. ANCOVA
e. Logistic regression.

41. I have a study in which there are some sizable rs between the IVs. I don't want to include redundant IVs in my final model - I just want to focus on the main significant predictors. Which type of analysis  technique would be best?


*a. Forward, Backwards or Stepwise MLR.
b. Direct or Standard MLR.
c. Hierarchical MLR

d. ANCOVA.
e. None of the above.

42. A researcher is studying marital satisfaction (DV). The IVs are length of relationship, frequency of conflict, and number of children. The researcher hypothesises that frequency of conflict will explain additional variance in the DV above and beyond number of children and length of relationship. Which type of analysis would be best?


a. Forward, Backwards or Stepwise MLR.
b. Direct or Standard MLR.
*c. Hierarchical MLR.
d. ANCOVA.
e. None of the above.

43. A researcher is studying the effect of gender, smoking, alchohol intake, exercise, weight, height, optimism, and several other health-related variables on life expectancy. The researcher wants to build a regression equation for use in a website in which people can input relevant data and then their life expectancy will be computed. Which statistical technique would be best?


*a. Forward, Backwards or Stepwise MLR
b. Direct / Standard MLR
c. Hierarchical MLR
d. ANCOVA
e. None of the above.

44. A researcher is studying the effect of IQ and hours of study per week on academic grades. The researcher wants to know which of the IVs is most important. Which statistical technique be best?


a. Forward, Backwards or Stepwise MLR
*b. Direct / Standard MLR
c. Hierarchical MLR
d. ANCOVA
e. None of the above.

45. In MLR, if the N was halved (from 200 to 100), Adjusted R2 will: __________.


a. not change
b. be doubled
c. be halved
d. increase slightly
*e. decrease slightly

Does optimism, level of Income, and level of religiousity predict happiness?  To answer this question, a MLR was conducted.  The following questions (flagged by () are based on the selected SPSS output which follows:
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46. (Which of the following statements is true:

*a. 16.3% of the variance in happiness in the population is explained.

b. 41.9% of the variance in happiness in the sample is explained.
c. Religiousity is the major predictor.

d. Level of income would be a significant predictor if the other IVs were removed.
e. None of the above.

47. (Optimism is:

*a. Virtually uncorrelated with the other IVs.
b. Virtually uncorrelated with the DV.

c. Moderated by Religiousity and Income.

d. Explains approximately 4% of the variance in the DV.

e. None of the above.

48. (The MLR equation is:

a. happines = .027*religiou - .076*income + .203*optimism.

*b. happines = 2.770 - .027*religiou - .076*income + .203*optimism.

c. happines = 2.770 - .048*religiou - .008*income + .429*optimism.

d. happines = 048*religiou - .008*income + .429*optimism.

49. For this analysis the results reveal that the three variables (level of income, level of religiousity, and optimism) together significantly predict happiness:

a. F(3, 200) = .5.411

b. F(3, 203) = .5.411

*c. F(3, 200) = .14.17

d. F(3, 203) = .14.17

50. (The following variable(s) significantly predicts Happiness:

i. Religiousity
ii. Income
iii. Optimism


a. i
b. ii
*c. iii
d. i, ii

e. ii, iii

51. If you know the M and SD of a variable for a sample and want to determine if this is different from the M and SD of this variable in another sample, would you use a ___ test?


a. one-sample t-test

*b. independent samples t-test

c. paired samples t-test
d. z
e. F
52. The major disadvantage of distribution-free tests is that:
a. They are more difficult to interpret.
b. They rely on stringent assumptions.

*c. They are less powerful.
d. The results cannot be graphed.

e. None of the above.

53. An example of data that would be analysed with a (2 is:

a. The M scores received by men and women on a computer science lab report. 

*b. The numbers of Labour and Liberal members of parliament who voted for and against stricter gun laws.

c. The average number of meals eaten by cats and dogs. 

d. The deviations from the median shown in the visual acuity levels of children and adults. 

e. a, b, and c

54. If you know the M and SD of a population, would you use:

a. a t-test

*b. a z-test

55. If we know that the probability for z > 1.5 is .067, then we can say that:

*a. The probability of exceeding the M by more than 1.5 SD is .067. 

b. The probability of being more than 1.5 SDs away from the M is .134. 

c. 86.6% of the scores are less than 1.5 SDs from the M. 

d. All of the above. 

e. None of the above.

56. If we knew the population M and variance, we would expect that the sample M would:

a. Differ from the population M by no less than 1.96 SDs only 5% of the time.

b. Differ from the population M by no more than 1.64 SDs only 5% of the time.

c. Differ from the population M by more than 1.96 SEs only 5% of the time.

*d. Closely approximate the population M. 

57. t-tests can be applied to DVs which consist of (choose the best answer):

a. Nominal data

b. Ordinal data

*c. Continuous data

d. Data that have been converted to ranks

e. Dichotomous data

58. t-tests can be applied to IVs which consist of (choose the best answer):

a. Nominal data

b. Ordinal data

c. Continuous data

d. Data that have been converted to ranks

*e. Dichotmous data

59. When we reject H0 in an ANOVA we can conclude that:

*a. At least one of the Ms is different from at least one other M. 

b. Only one M is different from one other M. 

c. All of the Ms are the same. 

d. All of the Ms are different.

60. By convention we often reject H0 if the probability of our result given that H0 were true is:

a. > .95.

b. < .10. 

*c. < .05. 

d. either > .05 or < .05. 

61. Given typical effect sizes in social science research, a more appropriate convention for rejecting H0 if the probability of our results given that H0 were true is:

a. > .95.

*b. < .10. 

c. < .05. 

d. either > .05 or < .05. 

62. A (2 test is used to examine differences between:

a. Ratio variables

b. Interval or ratio variables

c. Ordinal variables

*d. Categorical variables

63. In a t-test we are interested in ________ relationships?

a. univariate

*b. bivariate

c. multivariate

d. All of the above.

64. In a study of student satisfaction, 300 participants were surveyed.  If you wanted to test whether there were differences in the amount of satisfaction with Social Life and Educational Quality, what would you use:

a. 1-tailed test

*b. 2-tailed test

65. The following data can be used in ANOVA:

*a. Interval or higher DV

b. Interval or higher IVs

c. Dichotomous DVs

d. Interval IVs

e. All of the above.

66. The F ratios used in factorial ANOVA all have the same form: MSeffect/MSerror.

*a. True

b. False

67. A 5 x 6 factorial ANOVA involves:

a. 5 IVs with 6 treatment levels each.

*b. 5 levels of one factor and 6 levels of another.

c. 5 DVs and 6 IVs.

d. An impossibility; a factorial ANOVA can never be 5 x 6.

e. None of the above.

68. In a factorial ANOVA, an interaction means that: 

a. Both variables have main effects.

b. Both variables are equally effective.

c. Only one variable is important in and of itself.

*d. The effect of one of the IV's changes with the levels of the other IV.
e. None of the above.

69. If our statistical test yields a significant interaction, we must first interpret the main effects.

a. True

*b. False
c. More information would be needed in order to decide.

70. ANOVA helps us to compare the Ms not merely of two, but of more than two quantitative populations. Thus, it might be used by an industrial manager who wants to know whether the average:

a. Lifetime of components is the same regardless of which one of seven contractors supplies them.

b. Delivery time of components is the same regardless of which one of seven contractors supplies them.

c. Number of units assembled in a day differs among seven possible production methods.

*d. In any of the above circumstances.
e. In none of the above circumstances.

71. What kinds of graphs are suitable for a 1-way repeated measures ANOVA?


a. Multiple line or clustered bar graph
b. Histogram.
*c. Bar or line graph.
d. None of the above.

72. What kinds of graphs are suitable for a SPANOVA?


*a. Multiple line or clustered bar graph
b. Histogram.
c. Bar or line graph.
d. None of the above.

73. (2 and (p2 are ES estimates that can be used in complex ANOVAs.

*a. True 

b. False 

74. A researcher was interested in examining the different levels of aggression experienced by prisoners compared to similar age non-prisoners using a survey administered once. Which analysis should the researcher perform to compare mean aggression scores of the groups?


a. Paired samples t-test
*b. Independent samples t-test
c. 1-way ANOVA
d. 1-way repeated measures ANOVA
e. None of the above.

75. A researcher was interested in examining the different levels of aggression experienced by prisoners whilst in prison and then 6 months after release. Each participant completed an aggression survey twice, once in prison and once six months after release. Which analysis should the researcher perform to compare mean aggression scores in prison and after release?


*a. Paired samples t-test.
b. Independent samples t-test.
c. 1-way ANOVA.
d. 1-way repeated measures ANOVA.

e. None of the above.

76. A researcher was interested in examining the different levels of aggression experienced by males and females and by prisoners and non-prisoners. Which analysis should the researcher perform to compare the mean aggression amongst these groups?


*a. 2-way factorial ANOVA.
b. SPANOVA (split plot or mixed design ANOVA).
c. 1-way ANOVA.
d. 1-way repeated measures ANOVA.
e. None of the above.

77. In a 2 x 3 factorial ANOVA, there is/are ______ main effect(s) and _______ interaction effect(s) of interest.


*a. 2; 1
b. 3; 1
c. 1; 1
d. 1; 2
e. 2; 3


78. A researcher showed participants three different short movies and after each movie asked participants to rate the extent to which they were feeling each of 6 different primary emotions. What type of analysis would be appropriate in this case?


a. SPANOVA
b. Repeated measures ANOVA
*c. Repeated measures MANOVA
d. ANCOVA
e. 3 x 6 factorial ANOVA


79. If you were interested in differences in extraversion between males and females and between arts major university students and science major university students, what kind of ANOVA would be appropriate?


a. SPANOVA
b. Repeated measures ANOVA
c. Repeated measures MANOVA
d. ANCOVA
*e. 2 x 2 factorial ANOVA


The following questions (flagged by #) relate to a hypothetical 2 x 2 study design which includes IVs and cells labelled as follows:

	
	
	IV1: A-B

	
	
	A
	B

	IV2:
	X
	A-X
	B-X

	X-Y
	Y
	A-Y
	B-Y


80. #For a 2 (A/B) x 2 (X/Y) factorial ANOVA, the following cell means, indicate what kind of effects?


	
	X
	Y

	A
	15
	15

	B
	15
	15


*a. No main effects, no interaction
b. Main effect for A-B, no main effect X-Y, no interaction
c. Main effect for X-Y, no main effect A-B, no interaction
d. Main effect for X-Y, no main effect A-B, interaction
e. No main effects, interaction


81. #For a 2 (A/B) x 2 (X/Y) factorial ANOVA, the following cell means, indicate what kind of effects?


	
	X
	Y

	A
	20
	35

	B
	65
	25


a. Main effect for X-Y, no main effect A-B, no interaction
b. Main effect for A-B, main effect for X-Y, no interaction
*c. Main effect for A-B, main effect for X-Y, interaction
d. Main effect for A-B, no main effect X-Y, interaction
e. Main effect for X-Y, no main effect A-B, interaction


82. #For a 2 (A/B) x 2 (X/Y) factorial ANOVA, the following cell means indicate what kind of effects?


	
	X
	Y

	A
	20
	10

	B
	40
	50


a. Main effect for A-B, no main effect X-Y, no interaction
b. Main effect for A-B, main effect for X-Y, no interaction
c. Main effect for A-B, main effect for X-Y, interaction
*d. Main effect for A-B, no main effect X-Y, interaction
e. Main effect for X-Y, no main effect A-B, interaction

83. A 2 x 2 factorial ANOVA was conducted. All effects were significant. Are planned comparisons or post-hoc tests necessary?


a. Yes
*b. No
c. Impossible to tell without more information.


84. What is the rule of thumb for interpreting (2?


*a. .01 small, .3 medium, .10 large
b. .1 small, .3 medium, .6 large
c. .01 small, .5 medium, 1 large
d. .1 small, .3 medium, .5 large


85. Imagine your are involved in a study which measured athletes’ perceptions of the behaviors of coaching staff. Each participant in a coeducational track and field team rated satisfaction with the coaching staff. Three different ratings (using the same measurement scale) of coaching staff were gathered from each participant: technical knowledge about the sport, ability to motivate, and the coaching staff's capacity for dealing with pressure and stress. A(n) __________ was then conducted to determine whether the coaching staff received similar ratings for each of the coaching criteria being measured.

a. One-way ANOVA
* b. One-way repeated measures ANOVA

c. Mixed ANOVA

d. MANOVA

e. repeated measures MANOVA

86. A repeated-measures ANOVA differs from a one-way and a factorial design because:

a. the measures in a repeated-measures design are correlated. 

b. the measures in a standard factorial are independent. 

c. the measures in a repeated-measures design are not independent from time to time.

*d. All of the above. 

*e. None of the above.

87. Consider an experiment with 2 factors, A and B, and a response, Y. Which of the following are true:

i. The interaction term is significant when the change in the true average response Y when factor A changes is the same for each level of B.

ii. The interaction term is significant when the main effects provide an incomplete description of the data.

iii. The interaction term is significant when the effect of A on the true average response depends on what level of factor B is considered.

iv. If we create an interaction plot and the lines are not parallel, we can conclude that there is sufficient statistical evidence for an interaction effect.

a. i & ii

b. i, ii, & iii

c. ii & iii

d. iii & iv

*e. ii, iii, & iv

88. The relationships depicted in this figure show overall academic achievement scores for high and low SES students undertaking Maths and Social Studies.  The figure suggests a(n):
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i. Main effect for academic achievement (maths vs. social studies).

ii. Main effect for SES.

iii. An interaction between academic achievement and SES.

a. i
*b. ii
c. i and ii
d. i and iii

e. i, ii, and iii

89. Based on the graph below, what are the relationships between children’s academic achievement scores (Maths vs. English Scores) and intelligence (High vs. Low IQ)?


[image: image7.emf]30

40

50

60

Low IQ High IQ

Maths

English


i. Main effect for academic achievement (maths vs. social studies).

ii. Main effect for IQ.

iii. An interaction between academic achievement and IQ.

a. i
b. ii
c. i and ii
d. ii and iii

*e. None of the above

90. Which type of graph would be most suitable for a 1-way ANOVA?

a. Multiple line graph.

b. Clustered bar graph.

c. Histogram.

*d. Bar graph.

e. Normal probability plot.


91. Which type of graph would be most suitable for a 2 x 2 ANOVA?

*a. Multiple line graph.

b. Clustered bar graph.

c. Histogram.

d. Bar graph.

e. Normal probability plot.

92. Which type of graph would be most suitable for a 1-way repeated measures ANOVA?

a. Multiple line graph.
b. Clustered bar graph.
c. Histogram.
*d. Line graph.

e. Normal probability plot.

93. Johnny, your next-door neighbour, who is in 4th grade, comes knocking on your door.  He is doing a class assignment to determine whether dogs eat more than cats (relative to their weights).  He asks you about how much your dog(s) and cat(s) eat, and also how much each of them weigh.  If there are more there are two or more dogs or two or more cats, he uses a calculator to work out the average.  So, his data sheet looks something like this (blank cells indicate no cats or dogs in household):

	
	Amount of Food
	Weight

	Household
	Dogs
(av. kg / week)
	Cats
(av. kg / week)
	Dogs
(av. kg)
	Cats
(av. kg)

	1
	2
	1
	10
	3

	2
	
	1.6
	
	2.5

	3, etc.
	5
	
	20
	


What kind of data analysis would be most appropriate in order to answer the research question?

a. t-test

b. (2, ( 

c. 1-way ANOVA

d. 2-way ANOVA
*e. ANCOVA

94. The following is from an SPSS ANOVA printout. From this table, which of the following conclusions would be wrong?

*a. The interaction is significant. 

b. There is a significant effect for Groups. 

c. There is a significant effect for Education. 

d. Both main effects are significant. 
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95. If you know the M and SD of a population, would you use:

a. a t-test

*b. a z-test

96. If we know that the probability for z > 1.5 is .067, then we can say that:

*a. The probability of exceeding the M by more than 1.5 SD is .067. 

b. The probability of being more than 1.5 SDs away from the M is .134. 

c. 86.6% of the scores are less than 1.5 SDs from the M. 

d. All of the above. 

e. None of the above.

97. t-tests with larger Ns are more likely to produce a significant result:

*a. true

b. false

98. Which of the following is a unique function of ANCOVA?

a. It is a statistical method for equating groups.

b. It controls for extraneous variables.

c. It increases the power of the analysis.

*d. All of these

99. Which of the following is evidence against H0 in 1-way ANOVA?

*a. The variation among the groups is large relative to the variation within the groups.

b. The variation among the groups is small relative to the variation within the groups.

c. The variation within the groups is large relative to the variation among the groups.

d. Not enough information.

e. None of the above.
100. This figure depicts:
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i. A main effect for IV on the horizontal axis.
ii. A main effect for the IV indicated by different colours.
iii. An interaction


a. i only
b. ii only
*c. i and ii only
d. iii only
e. i, ii, and iii

101. The history of ST includes:

i. Sir Ronald Fisher developed ST in the 1920’s/1930’s

ii. Sir Ronald Fishere developed ST in the 1950’s

iii. Cohen critiqued ST in the 1950’s
iv. Cohen critiqued ST in the 1980’s/1990’s

a. i and iii
*b. i and iv
c. ii and iii
d. ii and iv

e. None of the above

102. Which of the following is NOT a criticism of ST:

a. Type II errors may have been a greater problem than Type I errors

b. Can be misleading when used in studies with low power

c. Users tend to blindly adopt conventional critical ( levels

d. It does not necessarily indicate the importance or size of an effect.

*e. None of the above.

103. When is it appropriate to use ST?

a. When a study has reasonable power.

b. When the aim is to generalise from a sample to a population.

c. When examining population data.

d. When examining sample data and not wishing to generalise.

*e. a and b. 

104. In a convenience sample survey, which aspects of the study is the researcher likely to have most control? (from least to most)


i. N
ii. ES
iii. Critical (
iv. Power 


a. iii, i, ii, iv
b. iv, i, ii, iii
c. iii, iv, ii, i
*d. ii, iv, i, iii

e. i, ii, iii, iv

105. Statistical power is defined as the probability of:

a. rejecting a true H0

b. failing to reject a false H0
c. failing to reject a true H0
* d. rejecting a false H0 

106. Decreasing which of the following would increase power?


A, N
b. critical ( 
c. ES
*d. SE

107. Would a power level of 1 be desirable?

a. Yes

*b. No

108. A researcher wishes to compare the effects of pharmacological treatment of ADHD with classroom behaviour management techniques.  Which would be the most powerful design:

a. N = 50 per group, critical ( = .05
b. N = 500 per group, critical ( = .01

c. N = 50 per group, critical ( = .01

*d. N = 500 per group, critical ( = .10

e. Impossible to tell

109. What is an ES?

i. A measure of the strength of a difference or effect.
ii. A measure of the size of a difference or relationship.
iii. A measure of the significant of a difference or relationship.

iv. A measure of the power of a difference or relationship.

*a. i and ii

b. iii and iv
c. i and iv

d. I and iii
e. ii and iii

110. Which of the following pairings is correct?

*a. Type I, Type II : (, β

b. Type I, Type II : β, (;  

c. Type I, Type II : 1 - (; 1 - β

d. Type I, Type II : β, 1 - (
e. Type I, Type II : (, 1 - β 

111. What is a Type I error?
a. The likelihood of falsely accepting H0.
*b. The likelihood of falsely rejecting H0.
c. The likelihood of correctly accepting H0.
d. The likelihood of correctly rejecting H0.

e. None of the above.

112. What is a Type II error?
*a. The likelihood of falsely accepting H0.
b. The likelihood of falsely rejecting H0.
c. The likelihood of correctly accepting H0.
d. The likelihood of correctly rejecting H0.

e. None of the above.

113. In inferential statistics, what is beta?
*a. The likelihood of falsely accepting H0.
b. The likelihood of falsely rejecting H0.
c. The likelihood of correctly accepting H0.
d. The likelihood of correctly rejecting H0.

e. None of the above.

114. Increasing which of the following would increase power?


i. N
ii. critical (
iii. confidence level
iv. ES
v. SD
vi. M difference


a. i, ii, iii
b. i, ii, iv
c. i, iv, v
d. i, ii, iv, v
*e. i, ii, iv, vi

115. In a study of 40 women undergoing treatment for breast cancer, measures of life satisfaction were taken 1 month before treatment and 6 months after treatment.  Higher scores represent higher satisfaction.  Pre-treatment scores were M = 62, SD = 10.  Post-treatment scores were M = 60, SD = 10.  The Cohen’s d was:

a. -.1
*b. -.2
c. -.6
d. .1

e. .2



116. If I conducted a paired sample samples t-test and determined that there was a M difference of 3.02, with a lower CI for the M difference of 8.48 and an upper CI for the M difference of 5.41, what can be concluded?


a. There is no significant difference between the M
*b. There is a significant difference between the M
c. Impossible to tell

117. A Cohen's d of .5 has a CI of -.12 to 1.12. Is this Cohen's d statistically significant?


a. Yes
*b. No
c. Impossible to tell


118. To increase power, the easiest variable to control in designing an experiment is usually:

a. The difference between the population Ms.

b. The sample SD.

*c. N.

d. The shape of the distribution.

119. A researcher wants to increase the power of a planned study examining the effect of behavioural therapy versus pharacological therapy for adolescents with ADHD. Previous literature suggests there may be little difference between the effectiveness of the two approaches, therefore the researcher would need quite a powerful study to detect any effects. The researcher is not too concerned about Type I errors, especially as he/she thinks past research may have had more of a problem with Type II errors than Type I errors. What design recommendations would you make with regard to the desired sample size, power and critical (?

a. Adopt a power level of .90
b. Use critical ( of .10

c. Use a large sample

d. a and b

*e. b and c

120. A research study which uses inferential statistical testing study is more likely to report false results when (choose the answer which is FALSE):

a. the research is in a hotly researched field (i.e., there are many researchers)

b. there are financial interests
*c. the researchers are younger
d. there is low power
e. there is testing for many effects
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