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1. How many outcome variables?

2. What type of outcome variable(s) (e.g., 

continuous, categorical)?

3. How many predictor variables?

4. What type of predictor variable(s) (e.g., 

continuous, categorical)?

5. If it is a categorical predictor variable, then how 

many categories does it have?

6. Are the observations independent?

7. Are the assumptions of the general linear model 

(GLM) met?
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�One-Sample tests
• Zx: we know µ and σ

2

• One-Sample t-test: we know µ but not σ2

�Two-Sample tests
• Two-Independent Samples t-test: independent 

samples

• Two-Dependent Samples t-test: dependent samples
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� J-Sample tests (J > 2)
• One-Way ANOVA: determines if there is a 

significant difference between the means

• Planned Contrasts or Multiple Comparison 

Procedures: determine which pairs of means are 

significantly different

�Tests for multiple factors
• Two-Way ANOVA: tests for differences between the 

means for each of two factors (main effects) and the 

interaction of the factors
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�Linear Relationship, One Predictor
• Correlation (r): measures the degree of linear 

relationship between two variables

• Regression: a standardized regression coefficient is 

equivalent to r when there is only one predictor
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1. The word paired (or matched), in regard to study 
participants, usually indicates a two-dependent samples 
t-test

2. Hypotheses concerning degree of relationship
(correlation or prediction) usually use a correlation or 
regression

3. The word difference (or equality) with respect to two 
groups or conditions would indicate the two-
independent samples t-test, two-dependent samples t-
test, or an ANOVA

4. The word difference (or equality) with respect to more 
than two groups or conditions would indicate an ANOVA

5. If a difference from a standard number is indicated, then 
the likely test is zx or the one-sample t-test
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Dr. Asheton Soothard thinks that this year’s freshman class 

seems to be smarter than previous classes. To test this, she 

administers an IQ test to a sample of 36 freshmen and 

computes the mean (M=114.5) and standard deviation (s = 

18) of their scores. College records indicate that the mean 

IQ for freshmen across the entire history of the university 

was 110.3. What test should Dr. Soothard use to examine 

her data?

Answer: One-sample t-test
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Based on previous research and sound theoretical considerations, 

Dr. Martin Escalade believes that memory for pictures is superior 

to memory for words. Thirty-six students from an introductory 

psychology course were randomly assigned to two groups (18 

each). Eighteen students viewed 30 slides with nouns printed on 

them while the other group of 18 students viewed 30 slides with 

actual pictures of the same nouns. Each slide contained either one 

noun or one picture and was viewed for 4 seconds. After viewing 

the slides, the students were given a recall test and the numbers of 

correctly remembered items were recorded. What test should Dr. 

Escalade use?

Answer: Two-Independent Samples t-test or One-Way ANOVA
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Wilma and Betty are collaborating on a project concerning Eye 

Movement Desensitization and Reprocessing (EMDR). They recruit 

90 veterans with anxiety problems and assign them to either the 

experimental group (members receive 60 minutes of EMDR 

therapy each week for 8 weeks) or to one of the two control groups 

(members either sit quietly in the dark each week for 8 weeks or 

they are asked to blink as rapidly as possible for 60 minutes each 

week for 8 weeks). Wilma and Betty are interested in an array of 

possible outcomes so they ask participants to complete a battery 

of outcomes measures at the conclusion of their study that capture 

feelings of anxiety, depression, anger, somatic symptoms, jealousy,  

and hopelessness. What test should Wilma and Betty use to 

examine their data?

Answer: MANOVA
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On the basis of the newly developed technique, Dr. Ken Katu
believes he can reduce the amount of time patients with 
schizophrenia spend in an institution. As director of training at a 
nearby institution, you agree to let him try his method on 20 
patients with schizophrenia who are randomly selected from your 
institution. For the 40-year history of your institution (which 
includes more than 65,000 patients), the mean duration that 
patients with schizophrenia stay is 85 weeks with a standard 
deviation of 15 weeks. The results of the study show that the 
patients treated by the student stay a mean duration of 78 weeks. 
What test should Dr. Katu use to analyze his data?

Answer: zx because there is only one sample and it is compared to 
all the previous patients (population). The σ is given.
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A researcher wants to see whether there is 
any relationship between parenting-skills 
scores for mothers and the blood sugar 
levels of their diabetic children. The blood 
sugar test gives scores from 65 to 120 if 
the person had fasted before the test. The 
sample had 30 families. What test should 
the researcher use to analyze her data?

Answer: Correlation or regression 
(Relationship is a key word) 
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An educator wants to determine whether early exposure 

to school affects IQ. He enlists the aid of the parents of 

12 pairs of preschool-age identical twins who agree to 

let their twins participate in his experiment. One 

member of each twin pair is enrolled in preschool for 2 

years while the other member of each pair remains at 

home. At the end of the 2 years, the IQs of all the 

children are measured. What test should the educator 

use to analyze his data?

Answer: Two-Dependent Samples t-test (naturally 

occurring pairs) or repeated-measures ANOVA
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A researcher wants to test the recovery of patients from 

depression. He has two types of treatment (counseling 

and drugs) and wants to combine them to form four 

groups: no treatment, counseling only, drugs only, and 

counseling plus drugs. His dependent measure is the 

number of symptoms after 8 weeks. What test should the 

researcher use to analyze his data?

Answer: Two-Way ANOVA (2x2) because there are two 

factors (i.e., counseling and drugs)
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Children (average age was 6 years) who ate breakfast at 

school participated in an experiment to determine the 
effect of sugar on activity. On one day a particular child 
would receive sugar with breakfast and on another day 
the child would not. This was true for all of the children 
in the study. Later in the day each child was observed 
and activity recorded. What test should be used to 
analyze the data?

Answer: Two-Dependent Samples t-test or repeated-
measures ANOVA
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Dr. Jenny Vonkë is interested in examining the sexual arousal of 

male chimpanzees when they are exposed to photographs of 

the genitalia of either female humans or chimpanzees. To 

accomplish this, she has one of her graduate students attach a 

plethysmograph to the penises of 30 adult male chimpanzees 

and shows them either human or chimp genitalia. Dr. Vonkë is 

worried about whether the amount of time that has elapsed 

since the last sexual encounter of the males will influence her 

results so she has the zoo keepers record this information for 

each chimpanzee. This will allow Dr. Vonkë to control for this 

variable in her analysis. What test should Dr. Vonkë use to 

examine her data?

Answer: ANCOVA
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William conducted a study in which he compared the 
ability of secret service agents, judges, and  
psychiatrists to accurately detect lies. He conducted a 
One-Way ANOVA to compare his three groups and 
found a significant F.  He did not have any specific 
hypotheses about which groups would differ. What 
test(s) should he now perform to gain a better 
understanding of which groups differ from each other? 

Answer: Multiple Comparison Procedure
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As part of a two-week treatment for phobias, Dr. 

Melinda McDonaldsonmeasured the general 

anxiety level of each client four times: before 

treatment, after one week of treatment, at the end 

of the treatment, and four months later. What test 

should be used to analyze this data?

Answer: Repeated-Measures ANOVA
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Bob has big feet and thinks that the size of a 
person’s feet is associated with their 
intelligence (i.e., big feet = smart). He 
measures the feet of 150 adults at Walmart 
and gave them a brief IQ test. What test 
should he use to examine his hypothesis?

Answer: Correlation or regression 
(associated is used)
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For her MS thesis, Emily has participants sit 
quietly in a room that is either 200F (Cold), 
700F (Comfortable), or 1200F (Hot) for 15 
minutes and then complete an aggression 
task. Each participant is asked to sit in each 
room in a random order. What test should 
Emily use to examine her data?

Answer: Repeated-Measures ANOVA
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Abby is jealous of Emily’s thesis idea from the previous 

slide so she decides to steal it and make it even better. 

Abby has participants sit quietly in a room that is either 

200F (Cold), 700F (Comfortable), or 1200F (Hot) for 15 

minutes and then complete an aggression task. Each 

participant was asked to sit in each room in a random 

order. However, half of the participants in Abby’s study 

were given a pill containing phencyclidine (PCP) and 

the other half were given a sugar pill. What test should 

Abby use to examine her data? 

Answer: Mixed-Model ANOVA
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Tony is Emily’s boyfriend and he is angry that Abby stole Emily’s 

thesis idea and improved on it. To demonstrate his love for Emily, Tony 

decides to steal Abby’s thesis idea (which she originally stole from 

Emily) and improve on it even further. Tony has participants sit quietly 

in a room that is either 200F (Cold), 700F (Comfortable), or 1200F (Hot) 

for 15 minutes and then complete an aggression task. Each participant 

was asked to sit in each room in a random order. Half of the 

participants in Tony’s study were given a pill containing phencyclidine 

(PCP) and the other half were given a sugar pill. His improvement is 

that he decides to also collect a measure of trait aggression from each 

participant at the beginning of the study in order to control for any 

potential differences in their level of aggression when they began the 

study. What test should Tony use to examine his data?

Answer: Mixed-Model ANCOVA
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� Research suggests that the antioxidants in foods such as 
blueberries can reduce – and perhaps even reverse – age-
related declines in cognitive functioning. To test this 
phenomenon, Dr. Marie Louis selects a sample of 25 adults 
aged between 70 and 75 years old and administers a 
cognitive function test to each participant. The participants 
then drink a blueberry supplement every day for 4 
months before they are tested again. The researcher 
compares the scores before treatment with the scores after 
treatment to see if there is any change in cognitive 
function. What test should Dr. Louis use to examine her 
data?

Answer: Two-Dependent Samples t-test or repeated-measures 
ANOVA (repeated measures)
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A group of athletic trainers use a test of physical 

conditioning that is very comprehensive but has the 

disadvantage that its administration is long and 

complex. Dr. André Kozakia develops a shorter, simpler 

test of physical conditioning and administers both tests 

to a group of young adult athletes. The intention is to use 

the shorter test as a substitute for the longer, more 

complex test but that will depend on how good a 

predictor the scores on the short test are of the scores 

on the long test. What test should Dr. Kozakia use to 

examine his data?

Answer: Regression or correlation
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Based on research from the National High School and 
Beyond Study, males have been shown to have 
significantly higher mathematics achievement scores 
than females. A researcher wishes to explore this 
hypothesis but she contends that this difference may 
be due to differences in the number of math courses 
taken by the male and female students. What 
statistical test would she use to test mathematics 
achievement score differences between males and 
females controlling for the effect of the number of 
mathematics courses that the male and female 
students had previously taken?

Answer: ANCOVA



12/1/2016

26

Dr. Tad Shackelfjord is interested in the effect of 

expectations and drugs on alertness. Each 

participant is given an amphetamine (stimulant) 

or a placebo (an inert substance). In addition, half 

of each group is told that the drug taken was a 

stimulant and half that the drug was a depressant. 

An alertness score for each participant is obtained 

based on careful clinical observation. What test 

should Dr. Shackelfjord use to analyze his data?

Answer: Two-Way ANOVA
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To examine the relationship between alcohol 
consumption and birth weight, Dr. Lina Wellington 
selects a sample of 20 pregnant rats and mixes 
alcohol with their food for 2 weeks before the pups 
are born. One newborn pup is randomly selected 
from each subject’s litter and the average birth 
weight for these 20 pups is recorded. It is known 
that the average birth weight for regular rats 
(without alcohol exposure) is 5.6 grams, with a 
standard deviation of 0.5 grams. What test should 
Dr. Wellington use to examine her data?

Answer: Answer: zx because there is only one sample 
and it is compared to all the previous patients
(population). The σ is given.
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To examine the relationship between texting and
driving skill in students, Dr. Scott Puckett uses 
orange traffic cones to set up a driving circuit in a 
parking lot. A group of students is then tested on the 
circuit, once while receiving and sending text 
messages, and once without texting. For each 
student, the researcher records the number of cones 
hit while driving each circuit. What test should Dr. 
Puckett use to examine his data?

Answer: Two-Dependent Samples t-test or repeated
measures ANOVA
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Childhood participation in sports appears to be related to 
higher levels of self-esteem for adolescents. To examine 
this possibility, Dr. David Tromblé compares scores on a 
self-esteem questionnaire for a sample of 100 adolescents 
with a history of participation in sports and a separate 
sample of 100 adolescents who have no history of 
participation in sports. What test should Dr. Tromblé use to 
examine his data?

Answer: Two-Independent Samples t-test or One-Way ANOVA
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Dr. Jill McCobb reads about Dr. David Tromblé’s research about 
participation in sports and self-esteem from the previous slide. 
She decides to upstage him by improving on his study by 
including the sex of the participant as a moderator. More 
specifically, she believes that participation in sports may have a 
stronger impact on the self-esteem of boys than it does on the 
self-esteem of girls. To examine this possibility, Dr. McCobb
collects self-esteem scores from 250 girls who participated in 
sports, 250 girls who did not participate in sports, 250 boys who 
participated in sports, and 250 boys who did not participate in 
sports.What test should Dr. McCobb use to examine her data? 

Answer: Two-way ANOVA
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Dr. Vernon Zilliger thinks that doing homework improves 

scores on statistics exams. To test this hypothesis, he 

randomly assigns students to two groups. One group is 

required to work on the homework until all problems are 

correct, whereas homework is optional for the second 

group. At the end of the semester, exam grades are 

compared between the two groups. What test should Dr. 

Zilliger use to examine his data?

Answer: Two-Independent Samples t-test or One-Way ANOVA
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Dr. Vernon Zilliger is encouraged by the results of his first study 

concerning whether homework improves scores on statistics 

exams (from the previous slide) so he decides to conduct a 

second study. For this study, he wants to see whether it is 

necessary for students to complete the entire homework 

assignment until it is correct or whether just working on the 

homework is sufficient. He randomly assigns students to three 

groups: a “homework optional” group, a “must answer each 

question” group, and a “must get all questions correct” group. 

What test should Dr. Zilliger use to examine his data?

Answer: One-Way ANOVA
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Dr. Michael Perdie is interested in the effect of moderate 

intoxication on driving performance so he recruited 40 drivers. 

Half of the drivers drove a driving simulator after consuming a 

large dose of alcohol, whereas half had not consumed any 

alcohol. Additionally, half of the participants in each of these 

groups were highly experienced drivers, whereas half were 

relatively inexperienced. The researchers measured the drivers’ 

reaction time to a stimulus presented in their peripheral vision 

(with longer reaction times indicating worse performance). 

What test should Dr. Perdie use to examine his data?

Answer: Two-Way ANOVA


