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Exam 2 ANSWERS

Multiple Choice

Select the most correct answer of the 5 choices for each question.

1. Test-retest reliability refers to the similarity of scores from …..

A. two different researchers and two different instruments

B. two repeated tests in different environments

C. two different researchers using the same instrument

D. two different versions of an instrument 

E. two repeated tests of the same instrument 

2. A score from a test based on a prior set of expected outcomes for each question/item is referred to as a ………….

A. aptitude test 

B. norm-referenced test

C. achievement test

D. criterion-referenced test

E. intelligence test 

3. Which of the following is a threat to external validity

A. non-natural research setting

B. testing

C. maturation

D. attrition (mortality)

E. history

4. Concern over an order effect for multiple interventions is more applicable to

A. Qualitative research 

B. Multiple regression research 

C. Between groups research

D. Correlation research

E. Within-groups, or repeated measures, research

5. The following research design summary represents a

M  O  X1 O  X2  O

M  O  X1 O  X2  O

A. Mixed design - 2-group matched and 2 level repeated measures 

B. causal comparative design

C. one factor repeated measures design

D. 2-group randomized pretest posttest design

E. nonequivalent control group design

6. One-way ANOVA is used to ………… 

A. quantify a relationship between two variables

B. determine differences between multiple means from two IVs

C. test the statistical difference between more than two means for a given DV 

D. adjust the alpha level due to repeated statistical tests on a single data set

E. test the statistical difference between two means 

7. The interaction effect for a two-way ANOVA tests …….

A. a specific paired mean comparison

B. the between-subjects variability on a given DV

C. adjusts the alpha level to protect against increasing type I error

D. whether the levels of one factor changed differently across the levels of the second factor

E. predict scores in regression

8. The following research statement is suited to which of the following statistical analyses?

We identified 16 year-old subjects who just completed a course on driver education and instruction who did and did not cause an accident in their first year of driving.  Based on the results from a series of additional tests and questions, our intent was to evaluate if the additional test results could predict whether the subjects could be accurately assigned to each group.

A. One-way ANOVA

B. Discriminant function

C. T-test

D. ANCOVA

E. multiple regression

9. What is the best type of research design for the following research question?

Which collegiate Division I conference has the largest annual ticket sales for Football and Basketball?

A. two factor between-groups (Division, Sport) ANOVA 

B. qualitative 

C. one factor repeated measures

D. randomized between-groups design

E. correlation

10. Apriori refers to

A. Prior to conducting the study

B. During the course of the study

C. t-test analyses

D. after the study has been completed

E. family-wise error

True/False

1. Discriminant function and multiple regression can both reveal the relative importance of specific IV’s used in the analyses. T  F

2. During repeated measures research, the influence of prior testing and the order, or sequence, of the interventions are serious threats to internal validity. T  F

3. Effect sizes and power estimates are usually done apriori to estimate sample size. T  F

4. If a result is statistically significant, it must be meaningful.  T   F
5. Repeated measures designs increase between subject variability, and thus, decrease statistical power.  T  F
6. Research questions and designs that have more than one DV involved in the statistics are termed multivariate designs.  T   F

7. The standard error of the estimate (SEE) reveals the accuracy of the correlation and prediction.  T   F

8. When trying to determine the IVs that best predict the score on a continuous DV, discriminant function analysis should be used.  T   F
9. Statistical power has no importance to quantitative non-experimental research, such as Chi-Square, correlation, and prediction.  T   F
10. When performing 4 ANOVAs on 4 different DVs from the same subjects, a predetermined alpha of 0.05 needs to be adjusted to 0.0125.  T   F

Short Answer/Matching

1. Match the following table of research design features to the appropriate statistic.  For example, select the letter of the research design of Table 2 (Letter Option) and write it on the correct row item of Table 1

Table 1

	Research Question
	Letter Option

	To determine if there is a difference in a single DV for one group of subjects on three different occasions over time.
	C

	Using multiple DVs in an ANOVA design.
	J

	To determine if there is a difference in a single DV between 4 groups of subjects?
	B

	To simplify (shorten) a list of IVs that could be used in future research for the prediction of a DV.
	H

	The relationship between two variables.
	E

	The statistical difference between two means from two groups of subjects.
	A

	The influence of one variable (that is a potential confound) on changing the results of an ANOVA when used as a covariate?
	I

	Assessing which variables, from a list of list of IVs, can best predict the score on a DV.
	F

	Is there a difference in the frequency score obtained from the results from a survey question that yields data organized by two IVs?
	K

	Subjects are randomized into 4 groups – fit males, unfit males; fit females, unfit females.  Subjects are compared to assess differences in the quality of their diet.
	D

	Using a list of multiple IVs to assess which combination of IVs best explains why subjects can be grouped into two or more groups.
	G

	
	Table 2

	Statistical Design/Test
	

	-Unpaired t-test
	A

	-one-way ANOVA (between groups)
	B

	-one-way ANOVA (repeated measures)
	C

	-two-way between groups ANOVA
	D

	-Simple correlation
	E

	-Multiple correlation
	F

	-Disciminant function
	G

	-Factor analysis
	H

	-ANCOVA
	I

	-MANOVA
	J

	-2 IV Chi-Square Test
	K


2. Although using MANOVA is attractive, why is it not a suitable statistic for many research questions?

It is constrained by only being suitable for DVs that are not related to each other.  In addition, there needs to be at least 10 subjects per DV included in the design.  This ratio is required to be even larger for fields/variables that are not precise in measurement/validity.

3. Why does internal validity influence statistical power?

If internal validity is low/poor, then there is added error introduced into measurements, which in turn increases between-subjects variability.  Increased between-subjects variability increases the standard deviation, thus lowering effect size for a given mean difference, which will lower statistical power.

4. What is the Bonferoni adjustment, and why is it necessary? 

It is a correction to the apriori chosen alpha level that is needed to protect against the increasing family-wise error due to multiple statistical analyses on the one data set.  The correction involves dividing the apriori alpha by the number of separate analyses, resulting in the new alpha.

5. Why is analysis of covariance not a great statistic to rely on?

It is unlikely that only one covariate is useful in adjusting scores on other DV’s.  Also, it reveals the likelihood that the researcher has forgotten to control for variables that perhaps should have been used as IV’s, screened when selecting subjects, or caused the design to be different than an ANOVA.

