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Psy 3488 

Section 1 of this exam includes short answer and multiple choice questions, it should take about 45 minutes. The by-hand math problems are 9 and 10, for which you can use up to an hour. The SPSS section can then take another 45 minutes. I anticipate each section being a bit shorter; these maxima are provided to help you decide when to move on if necessary. 

Let’s start with some multiple choice! Be sure your choice is clear, as there is no Scantron. 
Each question worth one point.

1.  In ANOVA, if the independent variable has no systematic effect, the value of F-observed __________; when the effect of the independent variable gets stronger, the value F-observed  _________.

A	is roughly equal to 0.00; increases
B	is typically much greater than 1.00; decreases
C	is roughly equal to 1.00; increases
D	none of the above

2.  I’ve performed a one-sample t-test and constructed a 95% confidence interval around my sample mean. Which of the following is true about my confidence interval? 

A	There is a 95% chance the sample mean is equal to the population mean
B	There is a 95% chance the population mean falls within the interval 
C	My sample mean is 95% likely to be statistically significant
D	There is a good chance the two groups means will differ if the confidence intervals don’t intersect

3. In single-case experimental design, ABAB design solves which typical problem experienced in ABA designs? 

A	Maturation and history confounds
B	Sometimes, reversal to baseline doesn’t occur
C	Not always clear what reversal condition should be
D	Design ends on a baseline condition, potentially denying beneficial treatment

4.  John Wixted and Prof. Baldy both recommend moving away from NHST in favor of investigating which statistic as a measure of the difference between two means?

A	Bayes factors
B	Effect sizes
C	P values
D	None, they both love NHST unconditionally 



Short answer! Each question on this page is worth 3 points. 
5. Imagine you conducted an experiment with one factor (e.g., dose of medicine) and three levels of that factor (e.g., no dose, low dose, high dose). Explain why you should run one ANOVA instead of three t-tests (no vs. low, low vs. high, no vs. high) to evaluate the mean differences among these levels. 

The alpha (consider the standard .05) is calculated for each test. Therefore if you have, say, three t tests, you have a 5% chance of falsely rejecting the null hypothesis for each test. For three tests, the effect is additive--.05 +.05 + .05 = .15. Thus, the more tests, the more likely you are to make a Type I error. The alpha (consider the standard .05) is calculated for each test. Therefore if you have, say, three t tests, you have a 5% chance of falsely rejecting the null hypothesis for each test. For three tests, the effect is additive--.05 +.05 + .05 = .15. Thus, the more tests, the more likely you are to make a Type I error.

6. Explain why you do not need to do post hoc tests for an experiment with only k=2 treatment conditions
When a variable has only two levels,, the levels ought to be significantly different  following a significant ANOVA. Thus the test is not necessary since there are no multiple comparisons that can be made. Post hoc tests are not necessary for 2 groups (conditions), because the ANOVA (or t test) tells us there is a significant difference and there is only one difference for that to occur between. 

7. What does it mean when a 2x2 ANOVA has a significant interaction term? 
2x2 ANOVA has a significant interaction term if the joint effect of A and B is statistically higher than the sum of both effects individually.
In an ANOVA TABLE;
If the number found in the Sig. column is less than the critical value of alpha set by the experimenter, then the effect is said to be significant or have a significant interaction term.

8. Instructions: A group of researchers wanted to know how happy members of a couple are at several time points surrounding their divorce. They collected a sample of 20 people and asked about their general happiness levels six months before their divorce, in the first six months after (months 1-6), in the second six months after (months 7-12), and in the third six months after (months 13-18). In the graph below, higher scores indicate happier ratings, and error bars are 95% confidence intervals. Answer the following questions based on the SPSS graph pasted below:
A. What is the appropriate statistical test to run on these data? (Include post hocs if reasonable)
A one ANOVA test should be run on these data.  This test gives all the necessary differences and reduced the possibility of committing a type I error.
B. What are the null and alternative hypotheses?
· Null hypothesis H0: μ1 = μ2 = μ3 = μ4  
· H1: The means are not all equal

C. Based on the graph, what do you think would be the results of the test(s)? How would you describe these findings to a friend asking how they might expect to feel as they plan their own divorce?
 The means for level of happiness are not equal in all periods. To a friend considering divorce, the level of happiness is  expected to be lowest six months before divorce and highest the first six months after divorce. The mean level of happiness however, will drop after the first six months after divorce.
[image: ]




9. Scenario:  A researcher was interested in the effects of age on recall memory, so she conducted a cross-sectional study.  Participants were given a list of 20 words to recall. Four age groups (20, 40, 60, and 80 years old) each contained five different participants.  The dependent variable was the number of words correctly recalled after a 20-minute delay period.  Please include all work either below or on the provided scratch paper.  

Instructions:  Below, you will see the raw data from this experiment along with some helpful summary values (i.e., X2).  To complete the problem, fill in the ANOVA table and briefly summarize your findings. Note whether you would perform a post hoc test.   Remember: If there is a significant difference, be sure to note the direction (e.g., older adults < young adults).

In the table, each SS line is worth 1 point; all remaining lines are 0.5 points. The summary is 1 point.  


	Participant
	20 Years Old
	40 Years Old
	60 Years Old
	80 Years Old

	

A
B
C
D
E

	
X
10
10
8
5
7
	
X2
100
100
64
25
49
	
X
8
6
7
4
5
	
X2
64
36
49
16
25

	
X
5
5
2
2
6
	
X2
25
25
4
4
36

	
X
2
3
2
1
3
	
X2
4
9
4
1
9




	Source
	SS
	df
	MS
	F-observed
	F-critical


	Between s’s
	88.6
	3
	29.53333
	10.45428
	3.238872

	Within s’s
	45.2
	16
	2.825
	
	

	Total
	133.8
	19
	
	
	



· Provide summary below

The results are significant for the sample population since the p-value is less than the significance level.
















10.  Suppose you have a pill that you believe increases a person’s GRE score (GRE scores have µ = 500 and σ = 100).  You randomly sample a group of people, give them the pill, and determine their GRE scores. You find a sample mean = 515. Your coauthors think that Type I and Type II errors are equally bad, so you wish to design a new study with only 5% chance of each in which you figure you will obtain the same sample mean. 
 	 	

Calculate the required n to achieve your desired power level. Be sure to show your work.
Report α, 1-α, β, and 1-β

Given α=0.01 
1- α= 0.99

β=  0.05

1-β=0.95
[bookmark: _GoBack]N= 86


















11. Dwayne “The Rock” Johnson hires you into the marketing department for his new tequila company. The Rock would like to see sales increase in Sa	n Antonio over the next quarter (the COVID-19 pandemic isn’t happening in this hypothetical). You design a live demonstration in which bartenders will mix Rock Margaritas using his tequila. You track sales at 8 bars in the city  
     Prior to your hiring, bars report the number of bottles they finished in the previous quarter. Then, at the end of the new quarter, the same bars report the new number of bottles sold. 
 
	Bar
	Q2
	Q3

	1
	1
	0

	2
	1
	2

	3
	2
	2

	4
	0
	1

	5
	2
	5

	6
	1
	1

	7
	0
	2

	8
	0
	1


 
 
· A) State the null and alternative hypotheses [assume a non-directional test, α = .05) (1 pt)
Null hypothesis H0: Q2=Q3  
H1: Q2 not all equal Q3

· B) Calculate the appropriate “observed” statistic, “critical” statistic, and degrees of freedom (3 pts)
	
	
	
	
	
	
	

	SUMMARY
	Q2
	Q3
	Total
	
	
	

	1
	 
	 
	 
	
	
	

	Count
	8
	8
	16
	
	
	

	Sum
	7
	14
	21
	
	
	

	Average
	0.875
	1.75
	1.3125
	
	
	

	Variance
	0.696429
	2.214286
	1.5625
	
	
	

	
	
	
	
	
	
	

	Total
	 
	 
	
	
	
	

	Count
	8
	8
	
	
	
	

	Sum
	7
	14
	
	
	
	

	Average
	0.875
	1.75
	
	
	
	

	Variance
	0.696429
	2.214286
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Sample
	0
	0
	65535
	65535
	#NUM!
	#NUM!

	Columns
	3.0625
	1
	3.0625
	2.104294
	0.168921
	4.60011

	Interaction
	0
	0
	65535
	65535
	#NUM!
	#NUM!

	Within
	20.375
	14
	1.455357
	
	
	

	
	
	
	
	
	
	

	Total
	23.4375
	15
	 
	 
	 
	 


· appropriate “observed” statistic,= 0.168921
·  “critical” statistic = 4.60011
· degrees of freedom =15

C) Write a brief summary of your decision/answer to the question.  Be sure to note the direction of the difference, if applicable (1 pt).
There is positive interaction within the factors of 20.375.













12. Using library.sav, test whether students and non-students are equally likely to report going to the library once a week or more, 2-3x a month, once a month, or less than once a month. Report your null and alternative hypotheses, the critical statistic and p-value, and the meaning of your result. 


	Anova: Single Factor
	
	
	
	

	
	
	
	
	
	
	

	SUMMARY
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	intacess
	3097
	1830
	0.590894
	0.249568
	
	

	intacshm
	3094
	3989
	1.28927
	0.450729
	
	

	intacwk
	3094
	3478
	1.124111
	0.684236
	
	

	intacscl
	3094
	3001
	0.969942
	0.85296
	
	

	intaclib
	3094
	3726
	1.204266
	0.577725
	
	

	intuse
	3097
	4191
	1.353245
	0.348692
	
	

	intuseyr
	3097
	4294.75
	1.386745
	36.89489
	
	

	intusefq
	3097
	1486
	0.479819
	2.676676
	
	

	intsite
	3097
	21813
	7.043268
	33.08727
	
	

	libuseyr
	3097
	1892
	0.610914
	0.243589
	
	

	libusefq
	3097
	14021
	4.527284
	4.695718
	
	

	libstop
	3097
	8672
	2.800129
	0.196796
	
	

	libuswhy
	3097
	44636
	14.41266
	65.83935
	
	

	libnowhy
	3097
	50944
	16.44947
	58.94262
	
	

	intuswhy
	3097
	63504
	20.505
	73.33856
	
	

	libradeq
	3097
	11332
	3.659025
	125.655
	
	

	netradeq
	3097
	11600
	3.74556
	82.22723
	
	

	libfind
	3097
	11041
	3.565063
	89.16057
	
	

	netfind
	3097
	10398
	3.357443
	62.88867
	
	

	libacinf
	3097
	12307
	3.973846
	102.8995
	
	

	netacinf
	3097
	9479
	3.060704
	57.829
	
	

	libcurnt
	3097
	11157
	3.602519
	105.6801
	
	

	netcurnt
	3097
	10953
	3.536648
	66.93995
	
	

	libfun
	3097
	11610
	3.748789
	134.7108
	
	

	intfun
	3097
	10035
	3.240232
	45.97263
	
	

	surflib
	3097
	12050
	3.890862
	158.0527
	
	

	surfnet
	3097
	10137
	3.273168
	71.20701
	
	

	libusfut
	3097
	3724
	1.202454
	5.240976
	
	

	netusfut
	3097
	1214
	0.391992
	2.237765
	
	

	intnowhy
	3097
	38728
	12.505
	4.330805
	
	

	rsnonet
	3097
	33315
	10.75718
	16.15743
	
	

	educ
	3097
	40407
	13.04714
	5.243901
	
	

	rural
	3097
	6050
	1.953503
	0.69745
	
	

	student
	3097
	5769
	1.86277
	0.126834
	
	

	employed
	3097
	8801
	2.841782
	5.225605
	
	

	income
	3097
	22977
	7.419115
	7.260978
	
	

	gender
	3097
	4746
	1.532451
	0.249027
	
	

	region
	3097
	12193
	3.937036
	4.017029
	
	

	age
	3027
	138558
	45.77403
	295.7665
	
	

	agecat4
	3027
	6691
	2.210439
	1.113334
	
	

	internet
	3097
	2007
	0.648046
	0.349603
	
	

	income3
	3097
	13133
	4.240555
	13.88688
	
	

	libfreq
	3097
	7031
	2.270262
	1.804519
	
	

	degree
	3053
	8247
	2.701277
	0.960539
	
	

	kids
	3097
	3108
	1.003552
	59.53713
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	7903854
	44
	179633
	4485.056
	0
	1.374657

	Within Groups
	5572120
	139124
	40.05146
	
	
	



Critical statistic = 1.374657
p-value, = 0
The meaning of your result
Fail to reject the null hypothesis for p< significance level.

13. Using defendant.sav, what would you recommend to a lawyer who was deciding whether to include a photograph of their client in an information packet for jurors at a remote sentencing hearing (i.e., imagine there was no interaction between the jurors and the defendant during the trial)? Report any statistical tests (including post hocs, if relevant) that you ran to come to your decision. (10 points)


	SUMMARY
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	sexdiff
	60
	90
	1.5
	0.254237
	
	

	attract
	60
	120
	2
	0.677966
	
	

	sentence
	60
	645
	10.75
	10.80085
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	3247.5
	2
	1623.75
	415.1733
	1.46E-67
	3.047012

	Within Groups
	692.25
	177
	3.911017
	
	
	

	
	
	
	
	
	
	

	Total
	3939.75
	179
	 
	 
	 
	 

	t-Test: Two-Sample Assuming Equal Variances

	
	
	
	
	

	 
	sexdiff
	attract
	
	

	Mean
	1.5
	2
	
	

	Variance
	0.254237
	0.677966
	
	

	Observations
	60
	60
	
	

	Pooled Variance
	0.466102
	
	
	

	Hypothesized Mean Difference
	0
	
	
	

	df
	118
	
	
	

	t Stat
	-4.01135
	
	
	

	P(T<=t) one-tail
	5.32E-05
	
	
	

	t Critical one-tail
	1.65787
	
	
	

	P(T<=t) two-tail
	0.000106
	
	
	

	t Critical two-tail
	1.980272
	 
	
	

	t-Test: Two-Sample Assuming Equal Variances

	
	
	
	
	

	 
	sexdiff
	sentence
	
	

	Mean
	1.5
	10.75
	
	

	Variance
	0.254237
	10.80085
	
	

	Observations
	60
	60
	
	

	Pooled Variance
	5.527542
	
	
	

	Hypothesized Mean Difference
	0
	
	
	

	df
	118
	
	
	

	t Stat
	-21.5495
	
	
	

	P(T<=t) one-tail
	5.08E-43
	
	
	

	t Critical one-tail
	1.65787
	
	
	

	P(T<=t) two-tail
	1.02E-42
	
	
	

	t Critical two-tail
	1.980272
	 
	
	

	t-Test: Two-Sample Assuming Equal Variances

	
	
	
	
	

	 
	attract
	sentence
	
	

	Mean
	2
	10.75
	
	

	Variance
	0.677966
	10.80085
	
	

	Observations
	60
	60
	
	

	Pooled Variance
	5.739407
	
	
	

	Hypothesized Mean Difference
	0
	
	
	

	df
	118
	
	
	

	t Stat
	-20.0048
	
	
	

	P(T<=t) one-tail
	5.07E-40
	
	
	

	t Critical one-tail
	1.65787
	
	
	

	P(T<=t) two-tail
	1.01E-39
	
	
	

	t Critical two-tail
	1.980272
	 
	
	

















14: Return to the one-way ANOVA question. For two points, calculate Tukey’s HSD values and report results here. If post hoc tests are not appropriate, explain why. 






Final question:
Everything we’ve discussed in this course is useless unless you:
A. Ask interesting, meaningful questions and collect data that actually address them
B. Have an encyclopedic knowledge of the entire history of Psychology
C. Are a famous researcher

Have a great break!
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