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PSY 230

STUDY GUIDE NUMBER #14

Selecting the Appropriate Statistical Technique

Summary of Statistical Procedures Discussed this Semester

I.
One Variable*


A.
Description of the Distribution of Scores



1.
Simple Frequency Distribution (QUAN, QUALO, and QUALU)



2.
Grouped Frequency Distribution (QUAN)



3.
Cumulative Frequency Distribution (QUAN and QUALO)



4.
Stem-and-Leaf Display (QUAN)



5.
Bar Graph (QUALO and QUALU)



6.
Frequency Polygon (QUAN)



7.
Box-and-Whisker Plot (QUAN)




8.
Mean (QUAN, unless heavily skewed)



9.
Median (QUAN if heavily skewed and QUALO)



10.
Mode (QUALU)



11.
Standard Deviation (QUAN)



12.
Range (QUAN)


B.
Location of Individual in the Distribution of Scores



1.
z Scores and the Normal Curve Table (QUAN)



2.
Percentile Ranks (QUAN)

C. Inferential Statistics for a single Population proportion

1. Z test for a population proportion (QUALU)

2. Confidence interval around a sample proportion (QUALU) 

D.
Hypothesis Testing about a Single Population Mean



1.
Z test if the population standard deviation is known (QUAN)



2.
t test if the population standard deviation is unknown (QUAN) 

II.
Two Variables: Focus on Correlation (Association/Relationship) Between Variables 


A.
Description of Relationship



1.
Scatterplot (QUAN)



2.
Cross Tabulation (QUALU)


B.
Tests of Association



1.
Chi Square (2) Test of Independence and phi (QUALU)



2.
Spearman rho
(QUALO)



3.
Pearson r (QUAN)


C.
Estimates of Variance Explained



1.
Pearson r squared (QUAN)


D.
Interpreting a Null Finding



1.
Power Determination for a proportion (QUALU)



2.
Power determination for Pearson r (QUAN)

E.
Achieving a Desired Level of Power



1.
Sample Size Determination for a proportion (QUALU)




2.
Sample Size Determination for Pearson r (QUAN)

III.
Two Variables: Focus on Prediction of One Variable from the Other Variable


A.
Bivariate Regression (QUAN)




IV.
Comparison of Differences Between Population Means: 2 Groups


A.
Related Samples t test (paired observations, (QUAN)


B.
Independent Samples t test (independent observations, (QUAN)

C
Strength of relationship (r2pb)

V.
Comparison of Differences Among Population Means: 1 Factor with 3 or More Groups


A.
F test from 1-Way ANOVA (independent observations, QUAN)


B.
Protected t-test on group means following a significant effect (QUAN)


C.
Strength of relationship ((2)

VI.
Comparison of Differences Among Population Means: 2 Factors


A. 
F tests (3) from 2-Way ANOVA (independent observations, QUAN)


B.
Protected t-test on column means following significant Main Effect for Factor C 


with 3 or More Levels (QUAN)


C.
Protected t-test on row means following significant Main Effect for Factor R



with 3 or More Levels (QUAN)


D.
Plot of Cell Means following significant Interaction Effect (QUAN)


E.
Protected t-test on Cell Means following significant Interaction Effect (QUAN)

F. Strength of relationship ((2)

_____________________________________________________________________

*QUAN = quantitative, QUALO = qualitative ordered, and QUALU = qualitative unordered.

Statistical Techniques Covered in One Part of the Closed Book Section of the Test

1.   How can you determine when it is appropriate to use each of these techniques associated 
with correlational research?

	
	Statistical Technique
	When Applicable

	A.
	Pearson r
	Correlation between 2 quantitative variables

	B.
	Spearman rank order
	Correlation between two ordered qualitative variables

	C.
	Phi
	Correlation between 2 unordered qualitative variables with two categories per variable

	D.
	Simple (bivariate regression)
	Prediction of quantitative dependent variable from 1 predictor variable

	E.
	r2
	Variance in dependent variable accounted for by the predictor variable: Index of strength of association


_____ 1.
You are interested in examining the relationship among senior adults between having been married and ever having been diagnosed as having cancer.  You should:
_____ 2.
You want to determine the relationship between the longevity of mothers and the longevity of their first-born daughters.   You should:

_____ 3.
Suppose that in Problem 2 you find a significant relationship between mother’s longevity of first-born daughter’s longevity.  To determine how strongly these variables are related to each other, you should:

_____ 4.
Temperament in infancy is known to have an influence on subsequent aggressiveness.  You conduct a project in which you measure temperament by a test in a sample of children before they enter Kindergarten.  You use this information to forecast which individual children will have problems in kindergarten in terms of number of aggressive acts.  You should:
_____ 5.
In a study of cities, you are interested in testing the hypothesis that rank for pace of life is associated with rank for heart disease rate.  You should:
Statistical Techniques Covered in Another Part of the Closed Book Section of the Test

2.   How can you determine when it is appropriate to use each of these techniques associated 
with experimental research?

        Statistical Technique                                               When Applicable
	
	
	

	
	
	

	A.
	z test for 1 sample
	1-sample: Test µ = specific value; ( is known.  Uses quantitative data and assumes that data are normally distributed.

	B.
	t test for 1 sample
	1-sample: Test µ = specific value; ( is unknown.  Uses quantitative data and assumes that data are normally distributed.

	C.
	t test independent samples
	2-independent samples test for means.  Uses quantitative data and assumes that data are normally distributed.

	D.
	t test related samples
	2-related samples test for means.  Uses quantitative data and 

assumes that data are normally distributed.

	E.
	rpb2
	Index of strength of association: Used in conjunction with the independent samples t test

	F.
	F test: 1 way ANOVA
	1 factor with 3 or more levels--test of mean differences among independent samples.  (Ind.) Uses quantitative data and assumes 

the scores are normally distributed.

	G.
	F test: 2 way ANOVA
	2 factors each with 2 or more levels--test of mean differences among independent samples.  Uses quantitative data and assumes the scores are normally distributed.

	H.
	Protected t-test
	Follow up to significant F test to pinpoint significant

differences among three or more column or row means or cell means for an interaction effect.  

	I.
	Eta squared ((2)
	Index of strength of association: Used in conjunction with the   1-way and 2-way ANOVA


_____
1.
A medical researcher finds that type of cholesterol reduction program (medication, exercise, or diet) has a significant effect on LDL (the “bad” type of cholesterol) levels.  To determine the amount of variance in LDL levels accounted for by type of cholesterol reduction program, she should:
_____
2.
To determine whether a new sleeping pill has an effect that varies with dosage level, a researcher randomly assigns adult insomniacs, in equal numbers, to receive either 0, 4, 8 or 12 grams of the sleeping pill.  The amount of sleeping time is measured for each insomniac during an 8-hour period after the administration of the dosage. You should:
_____
3.
In a study of group problem solving, a researcher randomly assigns college students to work in groups of  3, 4, or 5 and either designates or does not  designate a group leader.  The dependent variable is amount of time required to solve a complex puzzle. You should:
_____
4.
A health psychologist compares the longevity of Chinese who lived their entire life on the island of Taiwan or on mainland China.  To estimate the magnitude of the effect of geographical location on longevity, the researcher should:
_____
5.
A health psychologist compares the blood pressure readings for a group of high risk patients who were assessed both during a home visit and a visit to the doctor’s office. He should:
_____
6.
An investigator wishes to determine for a random sample of drug addicts whether the mean score on an impulsivity scale differs from the population mean which was derived from a national norming study.  The population standard deviation equals 10. She should:
_____
7.
Another investigator wishes to determine for a random sample of drug addicts whether the mean score on the impulsivity scale differs from the corresponding mean score for a random sample of non-addicted people. He should:
_____
8.
A researcher knows that for the population of first graders, the mean reading comprehension scores is 50.  She draws a sample of 60 first-graders and has them participate in her reading program.  Then the students are given a reading comprehension test.  She should:
_____
9.
A researcher examines the effects of three different orders of information presentation about a person (all of the good traits followed by all of the bad traits, all of the bad traits followed by all of the good traits, or alternating good and bad traits) and need for consistency (low versus high) on ratings of how much the subjects would like to meet the person.  She finds a significant effect due to Order of Information Presentation.  To determine whether differences between the group means are significant, she should:
_____10.
A physical education teacher knows that, on average, fifth-grade boys in her school can do 10 pushups in 60 seconds.  He develops a training program to increase the pushup capability of her fifth-grade students.  A sample of fifth-grade boys completes the training program and then is given the 60-second pushup test.



He should:
_____11.
You wish to test the hypothesis that workers in an assembly line job are more satisfied with their jobs when they have a choice in their work shifts as compared with when they are assigned to their work shifts.  You randomly assign assembly line workers to a choice-of-schedule group and to an assigned-schedule group and then measure job satisfaction using a 20-item questionnaire. You should:
_____12.
You examine the effects of taking a review course (yes or no) on SAT scores.  If you reject Ho to estimate the magnitude of the effect of taking the review course, you should:
_____13.
You theorize that low and high self-esteem individuals have different affective reactions to positive, neutral, and negative feedback.  “Low" and “high” self-esteem individuals work on a task and are randomly assigned to receive positive, neutral, or negative feedback.  Following the completion of the task, the subject’s mood is assessed.  You should:
_____14.
In problem 13, if you find significant differences due to type of feedback, you should locate differences between pairs of means by:

_____15.
The hypothesis under study is that motivation affects performance on a dial-reading task.  Subjects receive one or three kinds of motivation: a simple instruction to “do your best”; punishment (the subject receives a mild shock for each error); or reward (the subject receives a cash award for each correct response). You should:
_____16.
Suppose in Problem 15 you reject Ho.  To determine how strong the relationship is between motivation and number of correct responses, you should:

_____17.
You design an experiment to estimate the mean difference in weight for pigs fed Ration A as compared with those fed Ration B.  Eight pairs of pigs were used.  The pigs within each pair were litter-mates. You should:
____ 18.
For the population of children in kindergarten, the mean and standard deviation for IQ scores are 100 and 15, respectively.  A researcher is interested in comparing the IQ scores of children in kindergarten who participate in her enrichment program with the population mean. She should:
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