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PSY 475.001 Special Problems, an Independent Study in Psychology                                                                              

Summer II 2018 

Class meets intermittently when I will give instructions, as we met in Maymester 2018.                         

Instructor:  Scott Drury, Ph.D.                                                                                                                                 

Office:   McKibben 215 D                                                                                                                                                       

Email:    drurygs@sfasu.edu                                                                                                                                                         

Phone:   936-468-1478                                                                                                                                                                  

Office Hours:   By arrangement                      

Objectives:    We will apply the concept of descriptive and inferential statistical 

techniques in processing behavioral data in the context of Major League 

Baseball statistics. Dr. Scott Drury has been developing a project that falls 

under the umbrella of “SOTAL,” the scholarship of teaching and learning.   

In short, population parameters are known from each year that baseball 

has been played.  From those populations, divided into yearly numerical 

hitting accomplishments like the average number of singles recorded, 

home runs recorded, etc., we can take samples. If those yearly population 

parameters are known, the researcher can then select two years’ of 

averages and produce a post-hoc power estimate when comparing samples 

of a given size from each year for statistical significance. For example, the 

average number of doubles per player was much higher in 2007 than in 

1968. We might assume that two samples of 30 players from each year 

would feature very different sample means and yield statistical 

significance when using independent-samples t-tests comparing that 

performance dimension on the given years. Given the known population 

parameters, the researcher can calculate Cohen’s d and then yield the 

noncentrality parameter delta, δ, yielding power.   

Dr. Drury has done that for six yearly comparisons, three of which yielded 

a high value of d and very high power.  The other three had trace levels for 

d and power near .05. Power approaches alpha when d approaches 0. Do 

these power estimates actually do a fair job predicting power when 

samples are taken and inference tests conducted? 

Dr. Drury needs help in this area. Data sets have been established that 

have 500 samples of 30 from each of two years for six separate 

comparisons, three with high values of d and three with low values of d.  

mailto:drurygs@sfasu.edu
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A prescription has been drawn up to test the accuracy of power estimates 

given known population parameters.  The prescription follows.  

Needed text: There is no text.  You will have to access SPSS (the Statistical Package for 

Behavioral Sciences) in the first-floor lab at Steen Library.  By course 

starting time, I will have given you all the data for the exercises pertaining 

to the Major League Baseball Data set, about which a paper is in 

preparation for August 2018.    

Program Learning Outcomes or PLO Proficiency Level 

The student will understand and apply 

research methods in psychology, including 

research design, data analysis, and 

interpretation.  

Advanced 

The student will value empirical evidence, 

tolerate ambiguity, act ethically, and reflect 

other values that are the underpinnings of 

psychology as a science.  

Intermediate 

 

Student Learning Outcomes 

A learner will demonstrate the ability to use statistics to describe data, including frequency 

distributions, percentiles, and histograms/polygons. 

A learner will demonstrate the ability to identify and calculate several measures of central 

tendency and variability.   

A learner will demonstrate the ability to use the hypothesis testing process. 

A learner will demonstrate an understanding of probability. 

A learner will demonstrate the ability to compute measures of correlation and test for 

statistical significance.  

A learner will demonstrate the ability to compute statistics, testing statistical significance of 

differences in means (t and z). 

A learner will demonstrate the ability to compute statistics, testing statistical significance of 

differences in variances (F and t).  

A learner will demonstrate facility with statistical calculators and software (SPSS).  
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Instructions: By simple inspection, we have ascertained six comparisons of yearly parameters, a 

term used deliberately to denote that the entire population was availed, from which took samples. 

We observed three parameter comparisons by year that were very different and three sets that 

were very similar. The first sort first in which population parameters were much different 

showed that hits were markedly different when comparing league averages in 1996 (µ = 119.29; 

σ = 44.36) versus 1976 (µ =109.63; σ = 41.61), yielding an effect size of d = 0.2243; runs were 

markedly different between 1986 (µ = 55.25; σ = 24.30) and 1968 (µ = 45.56; σ = 22.37), 

yielding an effect size of d = 0.4123; doubles were markedly different when comparing 2007 (µ 

= 25.02; σ = 10.26) and 1968 (µ = 15.91; σ = 8.46), yielding an effect size of d = 0.9535.  

The second sort is that in which parameters were very similar, yielding d near 0. Specifically, we 

have noticed that hits were markedly similar when comparing league averages in 1995 (µ = 

106.62; σ = 39.97) versus 2011 (µ =106.58; σ = 41.20), d = .0010; home runs were similar 

between 2014 (µ = 11.31; σ = 8.14) and 1979 (µ = 11.27; σ = 9.73), d = .0045; strikeouts were 

similar when comparing 1964 (µ = 63.86; σ = 27.38) and 1992 (µ = 63.80; σ = 28.56), d = .0021. 

Each of these produced power estimates near .05, as can be seen in Table 1, the presumed 

proportion of significant inference tests when d approaches zero and α = .05.  

The prescription to ascertain whether those power estimates were accurate is as follows.  We will 

compare the number of values of t exceeding 1.671 to the power estimate in the table. This is 

part of what you will do for this one-credit-hour summer project.   

 

 

 

 

 

 

 

 

 

 

 

 



PSY 475.001 Special Problems, an Independent Study in Psychology                                                                                                                        
 

4 
 

Step 1.  Please open the data file called “COMBINED20071968.sav” and the syntax file called 

“COMBINE20071968.sps” from the thumb drive I have given you. You’ll repeat this 

equivalent for the other 5 comparisons. It is at this stage that one proceeds to the many 

inference tests with the commands from the SPSS Output Management System (OMS). The 

OMS remands the large output to a data file, allowing easy inspection for proportion of tests 

showing statistical significance with a frequency command. The commands precede only the 

first t-test and end with the last one, in this case the 500th test, naming the file to which the output 

should be sent. You’ll “paint” the syntax and run it in its entirety through the last command you 

see before Step 2, all the way through the 500th sample.   

OMS select tables 

/IF COMMANDS = ['T-TEST'] SUBTYPES = ['independent samples test'] 

/destination format = sav outfile = 'C:\users\studentdrive\baseballsampling\ 

analyses20071968.sav' VIEWER = NO. 

 

USE ALL. 

COMPUTE filter_$=(sample=1). 

FILTER BY filter_$. 

EXECUTE. 

T-TEST GROUPS=YearID(2007 1968) 

  /MISSING=ANALYSIS 

  /VARIABLES=@2B 

  /CRITERIA=CI(.95). 

execute. 

 

USE ALL. 

COMPUTE filter_$=(sample=500). 

FILTER BY filter_$. 

EXECUTE. 

T-TEST GROUPS=YearID(2007 1968) 

  /MISSING=ANALYSIS 

  /VARIABLES=@2B 

  /CRITERIA=CI(.95). 

execute. 

  

omsend.   
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Step 2.  It is at this point, one must inspect the output file, opened with a command. It is of some 

use to retrieve the file to which output was placed and filter out the Levene’s t-tests. One can 

then run a frequency on all obtained values of t that exceed 1.671, the critical value of t for 58 df 

(as provided by G*Power and other sources). The proportion of independent-samples t-tests 

expected to produce statistical significance is now compared with the actual value of t exceeding 

1.671, always a positive number as the higher population parameter was entered first. Paint this 

entire sequence of commands. A frequency of t should be yielded.  These are the obtained values 

of t that independent-samples t-tests yield.    

GET 

  FILE='C:\users\studentdrive\baseballsampling\analyses20071968.sav'. 

  

FILTER OFF. 

USE ALL. 

SELECT IF (Var2 ~= 'Equal variances not assumed'). 

EXECUTE. 

  

SAVE OUTFILE='C:\users\studentdrive\baseballsampling\analyses20071968.sav' 

  /COMPRESSED. 

  

FREQUENCIES VARIABLES=t 

  /ORDER=ANALYSIS 

 

Once the number of t values exceeding +1.671 is recorded, please record that to the table below 

for two iterations of 500 t-tests for each comparison and compare the proportion of 500 to the 

power estimate. 

In our discussions that happen during and after the time this process is happening, we will have 

witnessed the idea of power, alpha, the difference between one- and two-tailed tests, and gained 

powerful experience using SPSS with some of the more advanced syntax applications. I imagine 

we will meet four times or so, as we did in Maymester 2018.  

Given that this is a one-hour course, an appropriate balance will be struck on time commitment 

and complexity. When this is finished, I will have you will complete a writeup.  Instructions 

follow.          
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 Table  

Yearly parameters, skewness coefficients, d, δ, power, and proportion of 500 inference tests 

showing significance at α = .05. Ks = strikeouts; HRs = home runs; 2Bs = doubles      

Year    µ (σ)    d δ   power first iteration  second iteration 

2007(2Bs)       25.02 (10.26)  .9535 3.693 .9804 ___/500 (.000)  ___/500 (.000)                                                                                                                                                                                                             

1968 (2Bs)      15.91 (8.46)    

1986 (runs)     55.25 (24.30)  .4123 1.597 .4773 ___/500 (.000)  ___/500 (.000)                                                                                                                                                                                                               

1968 (runs)     45.56 (22.37)     

1996 (hits) 119.29 (44.36)  .2243 .8686 .2162 ___/500 (.000) ___/500 (.000)                                                                  

1976 (hits) 109.63 (41.61)                        

2014 (HRs)     11.31 (8.14)  .0045 .0175 .0518 ___/500 (.000)  ___/500 (.000)                                                                                                                                                                                                               

1979 (HRs)     11.27 (9.73)     

1995 (hits)  106.62 (39.97)  .0010  .0038 .0504 ___/500 (.000) ___/500 (.000)                                                                         

2011 (hits) 106.58 (41.20)                                                                                                                                                                                                                   

1964 (Ks)        63.86 (27.38)  .0021 .0083 .0509 ___/500 (.000) ___/500 (.000)                                                                                                                                                                                                                                     

1992 (Ks)        63.80 (28.56) 

 

Instructions for writeup:  Please complete a 500-word description of what we did during 

Summer II 2018 with respect to the Major League Baseball data.  Be sure to refer to power, 

sample size, and the process itself.  Another theme:  Were the power estimates successful?  For 

each comparison, did power predict the proportion of 500 tests yielding significance reasonably 

well?   

  


