To: Amelia Philips
From: Adam Slez and Laura Dresser, Center on Wisconsin Strategy (COWS)
Re: Manufacturing Skills Standard Council (MSSC) Validation Study


The question being asked here is whether an individual’s score on the assessment test is a good predictor of whether or not they will succeed on the MSSC test.  In general, we find that participants’ assessment scores were in fact a good measure of their ability to perform on the MSSC test.  This conclusion is, however, somewhat tentative due to the fact that there were problems with the size of the sample and the way in which it was drawn.  That the results were significant despite the small sample size suggests that the composition of the sample may pose the greatest threat to the validity of these findings.  Both of these concerns are addressed at length below.  

Comparing mean test scores shows that the MSSC test appears to be harder than the assessment test.  As seen in Table 1 below, mean MSSC scores were between 8.22 and 21.66 percentage points higher than assessment scores across the four modules.  The percentage of participants passing the MSSC test ranged from a minimum of 52.38 percent on the Processes module to a maximum of 73.91 percent on the Safety module.  One way of exploring the relationship between assessment and MSSC test performance is to identify the minimum assessment score associated with a passing grade on the MSSC test.  By comparing the minimum passing assessment score to the assessment mean, it is possible to get a sense of how MSSC “passers” compare to their peers.  What this comparison shows is that there are a number of individuals who receive below-average scores on the assessment but then go on to pass the MSSC test.  That being said, below-average passers are not prevalent in this sample, ranging from 0 to 36.36 percent of passers across the four modules.  What this suggests is that though more conservative, the mean assessment scores reported below are probably a better measure of the level of performance needed to pass the MSSC test than are the corresponding minimum passing assessment scores on a given test.

The most direct method for determining whether performance on the assessment test is indicative of a capacity to succeed on the actual MSSC test is to determine the extent to which assessment and MSSC test scores are correlated with one another.  Simply put, correlation will serve as means of measuring the direction and strength of the relationship between assessment and MSSC scores.  Table 1 shows the results of this analysis, as well as information on sample size, assessment and MSSC test means, the percentage of participants passing the MSSC test, and statistical significance:
	
	Test

	
	Safety
	Quality
	Maintenance
	Processes

	Sample Size

	23
	18
	14
	21

	Assessment Mean (%)
	59.38
	58.1
	61.43
	62.99

	MSSC Mean (%)
	81.04
	71.31
	69.8
	71.21

	% of Participants

Passing 
	73.91
	55.56
	57.14
	52.38

	Minimum Passing Assessment Score (%)
	42.86
	48.57
	62.86
	51.43

	% of Below-Average Passers
	29.41
	20.00
	0
	36.36

	Correlation
	0.774
	0.635
	0.488
	0.638

	Significance
	0.000
	0.005
	0.076
	0.002


Table 1
Correlation coefficients can range in value from -1 to 1, with -1 indicating that there is a perfect negative linear relationship between two variables, 1 indicating a perfect positive linear relationship, and 0 indicating no relationship.  A negative correlation means that two variables are inversely related—as one goes up in magnitude, the other tends to go down.  Conversely, positive correlation coefficients indicate that a pair of variables tends to increase and decrease together.  That the correlation coefficients reported in Table 1 are all positive agrees with that proposition that individuals with high assessment scores should also have high MSSC test scores.  More importantly, for each test, we find that the strength of this relationship was statistically significant, lending further support to the idea that assessment scores are a good predictor of success on the MSSC test.  
Significance levels, such as those reported above, can be understood as the probability of observing a particular outcome at random.  For example, the results of the Quality test can be interpreted in the following way: given a sample size of 18, by chance alone we would expect to observe a correlation equal to or greater than 0.635 less than 0.5 percent of the time.  The less likely we are to observe results by chance, the more confident we are that our results are meaningful.  In general, results are considered to be significant whenever significance levels fall below 0.05, but when sample sizes are small (less than 30)—as they are in this case—it is common to adopt 0.10 as the cutoff for statistical significance.  What this means is that the results of the Safety, Quality, and Processes tests are exceptionally strong, producing low significance levels despite the use of a relatively small sample.  With respect to the Maintenance test, it is important to recognize that these results are only significant under more relaxed, albeit conventional, standards.  That the magnitude of the correlation coefficient for the Maintenance test is noticeably smaller than those of the other tests, all of which are also based on a comparably small sample of participants, suggests that, in this case, the assessment test may actually be an inadequate predictor of performance on the MSSC test.

   It is always necessary to ask whether the outcomes of a statistical procedure are generally true, or whether they were simply the result of the particularities of the sample from which the data was drawn.   This problem is typically solved through the use of random sampling which produces samples whose characteristics tend to mirror that of the population from which they were drawn.  In light of the fact that the analysis presented here was based on data drawn from a non-random sample, the question is whether the characteristics of the sample of study participants are comparable to those of manufacturing workers in Wisconsin more generally.  If, for example, only white males with 15 or more years of manufacturing experience participated in the study, it would be difficult to draw more general conclusions, in that the performance of this group on the assessment and MSSC tests might not be typical of manufacturing workers as a whole.  In short, the less a sample looks likes the population from which it was drawn, the more difficult it is to be certain that findings of a given study will apply elsewhere.  
It is encouraging that there appears to be a reasonable degree of variation amongst participants in the MSSC study, as shown in the attached appendix.  Increased variation makes it more likely that the results we observe are not being driven solely by demographic biases within the sample.  The results reported here will, however, be affected by the degree to which certain groups in the sample are over- or under-represented relative to their distribution within the population of manufacturing workers in Wisconsin.    
Appendix

	Variable
	Frequency
	Percent

	Race
	 
	 

	Hispanic
	1
	3.7

	White
	23
	85.19

	Black
	2
	7.41

	Other
	1
	3.7

	Age (years)
	 
	 

	16 to 20
	7
	25.93

	21 to 29
	2
	7.41

	30 to 39
	4
	14.81

	40 to 49
	8
	29.63

	50 to 59
	5
	18.52

	60 or more
	1
	3.7

	Education
	 
	 

	< High School
	4
	14.81

	High School
	14
	51.85

	2 Year College Degree
	2
	7.41

	4 Year College Degree
	1
	3.7

	Technical School
	5
	18.52

	Master's Degree
	1
	3.7

	Employment Status
	 
	 

	Active
	19
	70.37

	Dislocated
	6
	22.22

	Retired
	2
	7.41

	Experience (years)
	 
	 

	1 to 5
	13
	48.15

	6 to 10
	1
	3.7

	11 to 15
	5
	18.52

	More than 15
	8
	29.63

	Certified
	 
	 

	Yes
	12
	44.44

	No
	15
	55.56


Appendix contd.

	Variable
	Frequency
	Percent

	Position
	 
	 

	Worker
	15
	55.56

	Supervisor
	4
	14.81

	Other
	8
	29.63

	Union
	 
	 

	Yes
	7
	25.93

	No
	20
	74.07


� The sample sizes reported here are equal to the number of individuals who took both the pre- and post-test in a given area.  All of the analysis based on this sample, meaning that the pre-test results of individuals who did not finish the post-test are not reflected in the results reported here.





