Quiz #3 Prep
For each story, tell the type of research design.

For each story, identify the specific role of each of the following variables

	extent of phobia

at beginning of treatment 

	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	extent of phobia

at end of treatment 

	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Therapist's competence

with the treatment being given

	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Number of treatment "contact hours" with therapist

	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	amount of prior 

treatment for phobia

	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	motivation to reduce their phobia

	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Type of therapy delivered to each patient

	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem


1a. The purpose of the study was to compare a new procedure for treating social phobia with the "standard" cognitive-behavioral procedure, and with a procedure which is the combination of the new and old procedures (there was also a peer-support control condition).  The four treatment options were described to volunteer participants who were obtained from the waiting list at a prominent local clinic that specialized in the treatment of social speaking phobiics (individuals with other or combined types of social phobia were referred to other clinics in the area), all of whom agreed they would participate in whichever condition to which they were randomly assigned. All the patients were given the appropriate treatment for 60 twice-a-week 50 minute treatments; all treatment sessions were given in the therapists office .  Patients were randomly assigned to one of the eight therapists, each of whom delivered a single type of treatment.  Before providing treatment, each therapist was given a 80-hour training program covering the treatment procedure which they would be using, and were certified as prepared to deliver that treatment as determined by the national governing board for that treatment.

1b. The purpose of the study was to compare a new procedure for treating social phobia with the "standard" cognitive-behavioral procedure, and with a procedure which is the combination of the new and old procedures (there was also a peer-support control condition).  The four treatment options were described to volunteer participants who were obtained from the waiting list at a prominent local clinic that specialized in the treatment of social speaking phobiics (individuals with other or combined types of social phobia were referred to other clinics in the area), all of whom agreed they would participate in whichever condition to which they were randomly assigned. The researchers  formed groups of four patients with equivalent "phobia extent" scores as part of their assignment process.  All the patients were given the appropriate treatment for 60 twice-a-week 50 minute treatments; all treatment sessions were given in the therapists office .  Patients were randomly assigned to one of the eight therapists, each of whom delivered a single type of treatment.  Before providing treatment, each therapist was given a 80-hour training program covering the treatment procedure which they would be using, and were certified as prepared to deliver that treatment as determined by the national governing board for that treatment.

1c.The purpose of the study was to compare a new procedure for treating social phobia with the "standard" cognitive-behavioral procedure, and with a procedure which is the combination of the new and old procedures (there was also a peer-support control condition).  Participants were taken from four different communities each of which had a local clinic that specialized in the treatment of social speaking phobiics. Each clinic was chosen because was currently using one of the four procedures under study.  Two of the eight therapists were randomly assigned to each community clinic, each of whom delivered a single type of treatment.  Before providing treatment, each therapist was given a 80-hour training program covering the treatment procedure which they would be using, and were certified as prepared to deliver that treatment as determined by the national governing board for that treatment.

1d. The purpose of the study was to compare a new procedure for treating social phobia with the "standard" cognitive-behavioral procedure, and with a procedure which is the combination of the new and old procedures (there was also a peer-support control condition).  Participants were taken from four different communities each of which had a local clinic that specialized in the treatment of social speaking phobiics. Each clinic was randomly assigned to provide one of the four procedures under investigation. The researchers  formed groups of four patients, one from each of the communities, with equivalent "phobia extent" scores as part of their assignment process.  All the patients were given the appropriate treatment for 60 twice-a-week 50 minute treatments; all treatment sessions were given at the community clinic .  Two of the eight therapists were randomly assigned to each community clinic, each of whom delivered a single type of treatment.  Before providing treatment, each therapist was given a 80-hour training program covering the treatment procedure which they would be using, and were certified as prepared to deliver that treatment as determined by the national governing board for that treatment.

1e.The purpose of the study was to compare a new procedure for treating social phobia with the "standard" cognitive-behavioral procedure, and with a procedure which is the combination of the new and old procedures (there was also a peer-support control condition).  Participants were taken from four different communities each of which had a local clinic that specialized in the treatment of social speaking phobiics. Each clinic was randomly assigned to provide one of the for procedures under investigation.  All the patients were given the appropriate treatment for 60 twice-a-week 50 minute treatments; all treatment sessions were given at the community clinic .  Two of the eight therapists were randomly assigned to each community clinic, each of whom delivered a single type of treatment.  Before providing treatment, each therapist was given a 80-hour training program covering the treatment procedure which they would be using, and were certified as prepared to deliver that treatment as determined by the national governing board for that treatment.

1f. The purpose of the study was to compare a new procedure for treating social phobia with the "standard" cognitive-behavioral procedure, and with a procedure which is the combination of the new and old procedures (there was also a peer-support control condition).  Participants were taken from four different communities each of which had a local clinic that specialized in the treatment of social speaking phobiics. Each clinic was chosen because was currently using one of the four procedures under study. The researchers  formed groups of four patients, one from each of the communities, with equivalent "phobia extent" scores as part of their assignment process. All the patients were given the appropriate treatment for 60 twice-a-week 50 minute treatments; all treatment were given in the therapists .  Two of the eight therapists were randomly assigned to each community clinic, each of whom delivered a single type of treatment.  Before providing treatment, each therapist was given a 80-hour training program covering the treatment procedure which they would be using, and were certified as prepared to deliver that treatment as determined by the national governing board for that treatment.

For the following: a) Identify the type of design, b) identify any attempts to provide initial equivalence, c) decide if those attempts control all or only some subject variables, d) identify any attempts to provide ongoing equivalence, and e) decide if there are any ongoing equivalence confounds.
2. While planning a study of the different kinds of social anxiety training, I ran into some good luck.  I found that I would be allowed to randomly assign patients to the type of therapy they received (individual therapy, group discussion, group role-play or pair role-play conditions), although each client was permitted to interview as many of the 16 therapists they wanted to and select who would deliver their treatment (all of the therapists were trained and certified by the researcher).  During their initial session all the therapists obtained the gender and for how long the person has been diagnosed as having a problem with social anxiety, variables that I used to form sets of subjects matched across the IV conditions.  At the last of the 12 weekly meetings, each participant completed a standardized interview used to provide the DV.  The interviewer (who did all the interviews) did not know which type of therapy each participant had completed.
3. The study was designed to examine the relative effectiveness of two anti-depressant drugs with a no-drug control.  One of the drugs (Drug1) is well-known and the appropriate dosage was used in the study.  For the other drug, however, there has been little research concerning appropriate dosages, and so a few were used in this study (Drug2-10, Drug2-25  Drug2-40).  Subjects were randomly selected from a single hospital.  Because of a known interaction between the two drugs, those patients who had previously been medicated with Drug1 were randomly assigned to either the Control (who were given injections of sterile water rather than any drug) or Drug1 group (to help control for the possible confounding of the drug interaction), while previously unmedicated patients were randomly assigned to one of the Drug2 conditions.  There were 10 subjects in each condition.  During the three months of the treatment period, there were two weeks during which the company which produced the Drug2 delivered inadequate amounts to provide each patient with the prescribed dosage.  Faced with several alternatives, the researchers decided to withhold the drug from the Drug2-40

group during these weeks and to extend their treatment period to two weeks after the others to eliminate any possible confounding.  The DV was assessed by clinical interview at the end of the treatment period; for the DV, smaller scores mean less depressed.

4.  A caring, loving psychologist who teaches both undergraduate and graduate research courses ran a study to examine the changes in students valuation of the information acquired during their junior level methods courses as they progressed through their senior level courses and onto their graduate education (naturally there are no hidden messages and the data are real -- sure!).  Students who finished their undergraduate degrees and got their Masters degrees during the four years of the study were the subjects.  Each student was asked to rate the "overall value" of their undergraduate methods course to their current coursework and/or research using a 10-point scale at the end of their junior and senior undergraduate years and at the end of their first and second years of graduate school.  

5. An educational psychologist wanted to examine the relationship between motivation and performance.  The final exam in her EDPSY421 class was chosen to obtain the data.  Subject's scores were examined and they were divided into two groups, those who could improve their letter grade with a good score on the final ("more motivated" group) vs.  those who could not improve their letter grade (even with a perfect score -- "less motivated" group).  All subjects were notified whether or not they could improve their letter grade in writing (with no mention of the study being conducted).  It was hypothesized that the group of those students who could improve their grade would have a higher average score on the final exam than the group of students who could not.

6. In a related study conducted by another member of the same department to test the same hypothesis, subjects were

randomly assigned to a "motivated" and an "unmotivated" condition.  All students in his class were told that they would

have to take a second version of the examination, the "more motivated" group was told that they had performed poorly and were being given an opportunity to improve their scores, the "less motivated" group was told that the computer scoring device had eaten their test papers which must be retaken. 
2a.
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· Tell the k, n, df and error values that would be used to compute the LSDmmd for these results. What is the LSDmmd value? 

· Based on the LSDmmd,  do these results support the research hypothesis that those with <5 friends will have the lowest self esteem, but that there will be no difference among the other conditions?  Carefully explain your answer
· For each pairwise comparison you just completed, tell the effect size, the possible statistical decision errors you might have committed and estimate the probability of having made that/those error(s

· What are the a priori and post hoc experiment-wise alpha estimates for this set of comparisons

· Compute the lower and upper bound of the 95% confidence interval for the comparison of <5 and 5-10 friends conditions?  What would be the corresponding NHST

· What sample size would you want if you planned to replicate this study and wanted to be sure you had 90% power to reject H0: for the 1-5 and 10+ friends conditions pairwise comparison?  Tell the both the number of participants you would want in each condition of the study (n) and total number of participants you would want in the study (N). Do you suggest this sample size for the study?  Explain why or why not.
2b.
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· Tell the k, n, df and error values that would be used to compute the LSDmmd for these results. What is the LSDmmd value? 

k=3,  N=387, so n = N/k = 129, MSerror = 73.875 & dferror =384  for LSD = 2.097
· Based on the LSDmmd, do these results support the research hypothesis that those  who plan to find work study the least and those who plan to go to professional school study the most?  Carefully explain your answer

· For each pairwise comparison you just completed, tell the effect size, the possible statistical decision errors you might have committed and estimate the probability of having made that/those error(s

· What are the a priori and post hoc experiment-wise alpha estimates for this set of comparisons

· Compute the lower and upper bound of the 95% confidence interval for the comparison of graduate school and professional school conditions?  What would be the corresponding NHST

· What sample size would you want if you planned to replicate this study and wanted to be sure you had 90% power to reject H0: for the find work vs. graduate school conditions pairwise comparison?  Tell the both the number of participants you would want in each condition of the study (n) and total number of participants you would want in the study (N).  Do you suggest this sample size for the study?  Explain why or why not.

3a.  
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· Based on pairwise comparisons(eyeball the follow-ups to the 2x2 pairwise comparisons), do these results support the RH that having more current friends improves the likelihood that one of your current friends is your “best friend ever”?  Report your analysis values and results. Carefully explain your answer.
· For each pairwise comparison you just completed, tell the effect size, the possible statistical decision errors you might have committed and estimate the probability of having made that/those error(s). What is the experiment-wise alpha for this set of comparisons?
· What are the a priori and post hoc experiment-wise alpha estimates for this set of comparisons?
· What sample size would you want if you planned to replicate this study and wanted to be sure you had 80% power to reject H0: for the 5-10 friend and >10 friend pairwise comparison?  Tell the both the number of participants you would want in each condition of the study (n) and total number of participants you would want in the study (N).  

3b.  
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· Based on pairwise comparisons(eyeball the follow-ups to the 2x2 pairwise comparisons), do these results support the RH that both Cognitive and Behavioral therapies work better than peer support?  Report your analysis values and results. Carefully explain your answer.
· For each pairwise comparison you just completed, tell the effect size, the possible statistical decision errors you might have committed and estimate the probability of having made that/those error(s). What is the experiment-wise alpha for this set of comparisons?
· What are the a priori and post hoc experiment-wise alpha estimates for this set of comparisons?
· What sample size would you want if you planned to replicate this study and wanted to be sure you had 80% power to reject H0: for the peer support and Cognitive Therapy pairwise comparison?  Tell the both the number of participants you would want in each condition of the study (n) and total number of participants you would want in the study (N).  

Answers
1a.  BG True Experiment – all subject variables controlled by RA/balancing
	extent of phobia

at beginning of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	extent of phobia

at end of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Therapist's competence

w/ the treatment being given
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Number of treatment "contact hours" with therapist
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	amount of prior 

treatment for phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	motivation to reduce their phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Type of therapy delivered to each patient
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem


1b.  BG True Experiment with a priori matching – initial phobia controlled by matching, all others by RA
	extent of phobia

at beginning of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	extent of phobia

at end of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Therapist's competence

w/the treatment being given
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Number of treatment "contact hours" with therapist
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	amount of prior 

treatment for phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	motivation to reduce their phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Type of therapy delivered to each patient
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem


1c.  BG Non-experiment – all subject variables are confounds
	extent of phobia

at beginning of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	extent of phobia

at end of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Therapist's competence

w/ the treatment being given
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Number of treatment "contact hours" with therapist
	subject           manipulated       IV            DV          confound           control             ongoing eq problem
balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	amount of prior 

treatment for phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	motivation to reduce their phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Type of therapy delivered to each patient
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem


1d.  BG Quasi-Experiment with post hoc matching --  initial phobia controlled by matching, all others are confounds
	extent of phobia

at beginning of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	extent of phobia

at end of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Therapist's competence

w/ the treatment being given
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Number of treatment "contact hours" with therapist
	subject           manipulated       IV            DV          confound           control             ongoing eq problem
balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Amount of prior 

treatment for phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	motivation to reduce their phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Type of therapy delivered to each patient
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem


1e.  BG Quasi-experiment – all subject variables are confounds
	extent of phobia

at beginning of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	extent of phobia

at end of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Therapist's competence

w/ the treatment being given
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Number of treatment "contact hours" with therapist
	subject           manipulated       IV            DV          confound           control             ongoing eq problem
balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	amount of prior 

treatment for phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	motivation to reduce their phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Type of therapy delivered to each patient
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem


1f.  BG Non-Experiment with post hoc matching – phobia is controlled, all others are confounds

	extent of phobia

at beginning of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	extent of phobia

at end of treatment 
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Therapist's competence

w/ the treatment being given
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Number of treatment "contact hours" with therapist
	subject           manipulated       IV            DV          confound           control             ongoing eq problem
balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	amount of prior 

treatment for phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	motivation to reduce their phobia
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem

	Type of therapy delivered to each patient
	subject           manipulated       IV            DV          confound           control             ongoing eq problem

balanced        eliminated  
     held constant         randomized        matched          initial eq problem


2.  a) BG True Experiment with a priori matching,  b) RA & a priori matching using gender & time since diagnosis, c) is expected to give initial equivalence, d) all therapists were trained and certified by the researcher & all IV conditions had 12 weekly sessions, e) long-term field experiment makes ongoing equivalence difficult, and participant-selection of therapists is also a problem.
3.  a. This involves an conditional (arbitrary) randomization, b) this study will not have initial equivalence, c) no specific procedural controls are mentioned, d) using a long-term field study makes ongoing equivalence difficult and the 2-week delay in completion of the Drug2-40 is a definite confound

4.  a) this is some sort of weird hybrid design (I’ve used designs like this and they are a datamine, but an analytic nightmare).  If everybody who is taking courses during the four years provided data, so the first year you get BG data from Jr, Sr, 1st year grad and 2nd year grad, you also get complete WG data from the group that is Jrs during the first year, and the complicting part -- you get incomplete WG data from everybody else, b) no attempts at initial equivalence are mentioned, c) no attempts at ongoing equivalence are mentioned, d) no hope of ongoing equivalence here.
5.  a) this is a non-experiment – participants are “assigned” to groups based on their previous course performance, b) nothing was done to provide initial equivalence, c) nor ongoing equivalence, d) ongoing equivalence is “way shot”.

6.  a) This is a BG True Experiment (with profound ethical problems), b) the randomization is intended to provide initial equivalence of all subject variables, c) nothing is mentioned regarding ongoing equivalence, d) and so, this study will definitely have ongoing equivalence problems.
k-group ANOVA
2a.  
k=3,  N=214, so n = N/k = 71.33, MSerror = 775.503 & dferror = 211  for LSD = 9.232

	
	<5 vs. 5-10
	<5 vs. 10+
	5-10 vs. 10+

	Mean dif
	< 5.16
	< 15.31
	< 10.15

	LSD result
	=
	<
	<

	RH: 
	<
	<
	=

	RH: test using LSD
	No support
	Support
	No support

	
	These results provide partial support for the RH:

	r
	.09
	.27
	.18

	Stat errors
	Type II at 70-80% chance (w/ r=.10 and S=71.33*2 = 142.66, power is between .20 & .30)
	Type 1 at 5% (LSD), Type III
	Type 1  at 5% (LSD), Type III

	αE (probability of committing at least one Type I error in the set of comparions)
	a priori = 3 * .05 (LSD) = .15     

post hoc = 2 (sig) * .05 = .10 or 10%

	95% CI
	-.41 to 14.39  

Retain H0:
	6.08 to 24.54

Reject H0:
	.92 to 19.38

Reject H0:


Using r = .25 and Power = .90, S = 160, n = S / 2 = 80, and N = k * n = 240.  Since this is the largest of the pairwise effects, basing the power on it is not a good idea – the other pairwise comparisons are likely to be underpowered.
2b.

k=3,  N=387, so n = N/k = 129, MSerror = 73.875 & dferror =384  for LSD = 2.097
	
	work vs. grad
	work vs. pro
	grad vs. pro

	Mean dif
	< 3.78
	< 5.76
	< 1.97

	LSD result
	<
	<
	=

	RH: 
	<
	<
	<

	RH: test using LSD
	Support
	Support
	No support

	
	These results provide partial support for the RH:

	r
	.21
	.32
	.11

	Stat errors
	Type 1 at 5% (LSD), Type III
	Type 1 at 5% (LSD), Type III
	Type II at 70-80% chance (w/ r=.10 and S=129*2 = 158 power is between .20 & .30)

	αE (probability of committing at least one Type I error in the set of comparions)
	a priori = 3 * .05 (LSD) = .15     

post hoc = 2 (sig) * .05 = .10 or 10%

	95% CI
	1.66 to 5.899
Retain H0:
	3.64 to 7.879
Reject H0:
	-.15 to 4.089

Reject H0:


Using r = .20 and Power = .90, S = 255, n = S / 2 = 128, and N = k * n = 384.  Since this is not the smallest of the pairwise effects, basing the power on it is not a good idea – the pairwise comparison for grade vs. pro is likely to be underpowered (though chasing it would be expensive).
kxk X²
3a.  

	
	<5 vs. 5-10
	<5 vs. 10+
	5-10 vs. 10+

	%  yes dif
	65% vs. 36%
	65% vs. 65%
	36% vs.  65%

	2x2 X² result
	15.52, p < .01
	.001, nonsig
	10.56, p < .01

	RH: 
	<
	<
	<

	RH: test using LSD
	No support (backward)
	 No support
	Support

	
	These results provide partial support for the RH:

	r
	.29
	.003
	.28

	Stat errors
	Type 1  at 1%

Type III
	Type II at >80% chance (r & S not on table)
	Type 1  at 1% 
Type III

	αE (probability of committing at least one Type I error in the set of comparions)
	a priori = 3 * .05 = .15     

post hoc = 2 (sig) * .01 = .02 or 2%


With r - .25 (rounded down from .28) and 80% power, S = 120, so n = 60 and N = 180. This is reasonable – with this sample size we also have a good chance of rejecting H0: for the <5 vs. 5-10 comparison.  The effect size of the remaining comparison (<5 vs. >10) is vanishingly small, and would be very expensive to “chase”.

3b.  

	
	Peer vs. Cog
	Peer vs. Beh
	Cog vs. Beh

	%  improve dif
	80% vs. 88%
	80% vs. 47%
	88% vs.  47%

	2x2 X² result
	.409, nonsig
	3.779, nonsig
	6.74, p < .01

	RH: 
	<
	<
	No RH:

	RH: test using LSD
	No support 
	 No support
	

	
	These results provide no support for the RH:

	r
	.11
	.33 
	.43

	Stat errors
	Type II at >80% chance (w/ r=.10 and S=(51/3)*2 = 34, power is <.20)
	Type II at 60% chance (w/ r=.30 and S=(51/3)*2 = 34, power is =.40)
	

	αE (probability of committing at least one Type I error in the set of comparions)
	a priori = 2 * .05 = .10     

post hoc = 0 sig, so  0%


With r = .10 and power = .80, S = 781, so n = 391 and N = 1173.  While this is not a tiny effect (.10 = small), it would be a very expensive effect to “chase”.


















