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Module 13: Analysis Demonstration Descriptive and Comparative Analysis
Before reviewing this module, we recommend that you review several modules. You should have reviewed the introduction, the study overview, the study design. You should also have reviewed the modules related to data sources for parent and school surveys. You should have reviewed the weighting and weighted standard errors. And you should also have gone through the modules that explain the NLTS2 documentation to you. Not required, but helpful, are modules on data content and the parent / youth survey data. 

In this module, we will be discussing how to pose questions to the NLTS2 database. We’ll look at the types of questions and how to get answers to them. We’ll discuss some various kinds of comparisons that you're likely to want to conduct, we’ll go through an analysis demonstration using longitudinal data, we’ll develop a brief analysis plan, we’ll look at the results of that analysis plan, we’ll interpret them, and then we’ll go over the steps and have a closing and provide some important additional information. 

Posing questions to the NLTS2 database – as you know by now, NLTS2 has literally thousands of variables and is a good source to answer hundreds, if not thousands, of research questions. Most researchers who start working with the database don’t have any trouble developing all kinds of questions. Questions can be categorized into a few general categories. Most people start with descriptive questions, these are questions that can be answered with simple means, frequencies, and cross tabulations that can be for a particular group, students with disabilities as a whole, or even for sub groups. A second type of question involves those that focus on comparisons. That involves comparing different groups, that could be disability, that could be race/ethnicity, this involves cross tabulations and frequently tests of significance. A third category of questions are called longitudinal questions. The L in NLTS2 stands for longitudinal. It’s one of the great resources for NLTS2. There are five waves of data. And that enables you to answer questions that show things changing over time. And finally there are questions that are explanatory in nature, those include questions that seek to explain variation in outcomes, change over time, and that usually requires identifying dependent measures, as well as co-variates and control variables. 

So, let's look at a couple of examples. For descriptive comparative questions, you might be interested in the academic performance of youth with disabilities. And you could say, how proficient are high school students with disabilities in reading? You could also ask, how does that proficiency differ for students in different disability categories and different race or ethnic categories? You could also pose some longitudinal questions. You could ask the question, how has the wage rate changed for students who are employed in Wave 1 to when we measure their wages in Wave 5? We could also ask their changes in employment status over that period of time, as well. And similarly, you can look at longitudinal questions by groups of students, disability category, or others. And finally, you could consider wages in Wave 5, or change in wages over time, and you could imagine things that might contribute to the change in wages. You might, for example, want to see if post secondary education or some other factor contributed to changes in wages that are observed. 

Ok. We have our question. How do we get to answering those questions using NLTS2? Well, we need to develop an analysis plan. By now you're familiar with all of the documentation in NLTS2, you know your way around. So, once you've developed your questions, you need to find data sources where the appropriate data reside. Once you find the data source, you're going to have to look at the variables and find variables that match the question of interest. Once you do that, you want to get to know those variables very, very well. You want to know who they were asked of, what the general frequencies were, how many missing data were there, etc. Once you’ve done that, you may need to restructure those variables by recoding them into new categories, or in some cases you might want to create an entirely new variable all by itself. Finally, you're going to want to specify an analysis approach for your question and for your data analysis plan. And then finally, you're going to want to specify which statistical program you're going to use, the syntax you're going to need to conduct the results, and then you're going to execute the plan and evaluate it. 

Comparisons are something that you can do very readily in NLTS2. There are a number of types of comparisons that are of great interest to many people who are interested in special education and education generally. So, we include a number of comparative variables on each data set for you. Those include disability category, age, race ethnicity, gender, and household income. For data sets that were collected when the youth were in school, there are two additional comparative variables that are included on all data files. Those include the grade which the student, when the student was in school, and also information about the urbanicity of the school, the location of the school that the student attended. 

Ok. Let’s move into a demonstration. Let’s pose some simple research questions – how do wages change over time for youth with disabilities as a group? Next - how do wages change over time for individual youth? And then finally – does the change over time that we observe for youth vary or differ by the household income of the youth’s parents? So, now let's develop an analysis plan. The questions that we’re asking are descriptive in nature, comparative in nature, so it’s appropriate for us to use weighted frequencies, percentages, means and standard errors. We’ll be running some means and we’ll be running some cross tabulations on some variables in order to answer our questions. And we will run some statistical significance tests to see if our results are different from what we would expect simply by chance. So, we need to select the variables that are going to measure change. As you know, there are five waves of data collected for NLTS2, and so we need to select a couple of waves. For this analysis, we’ve decided to focus on Wave 2 and Wave 5. And we are going to select variables from the parent / youth interview data files. There is a wage variable for youth who are employed in each of those data files, and we select those, and we’ve identified them here. Then we need to select the comparison variables. As I mentioned, there are a range of comparison variables available in every single data file. The one that we’re interested in is household income. It is a three category income variable, that’s included on each data file. 

So, we’re interested in how wages change over time. We’ve selected Wave 2 and Wave 5. So, one possibility for analysis is that we can combine the data files together, and run the statistics and compare the two wage rates, for the two points in time for students as a group in general. In addition, for our second research question, we’re interested in how wages change for individual youth over time. In that instance, we need to compute a difference between Wave 5 and Wave 2, that way we will know what the change in wages were for individual students over that six-year period. One thing to note: when we compute a change variable, we impose a requirement that there be valid data in both waves. So, that means that the student would have to have been employed in Wave 2, employed in Wave 5 – there would have to be valid data so that we could compute the difference. What that means is that there are going to be fewer cases in the individual student analysis than there would be in the analysis conducted for the groups as a whole. In general, when we conduct, when we compute difference variables like these, we tend to subtract the earlier value from the later value. So, in this case, we’re subtracting the wage rate from Wave 1, from the wage rate in Wave 5 – therefore, the difference is, if they're positive, will show that the wages have gone up over time. 

So, let’s look at our results. We have means for hourly wages in Waves 2 and 5. We are going to look at means for individuals between Wave 2 and Wave 5. We’re also going to look at the percentage of youth whose incomes went up, down, and stayed the same. And then we’ll run some cross tabulations by each of those, looking at the parent and guardian household income. Just as a reminder – NLTS2 data are restricted. The data that we are using here is a randomly selected data set from the full data file. You won't be able to replicate these results if you choose to do them on your own. 
Here we have a table that presents the average wage in Wave 2 and the average wage in Wave 5, with standard errors and the unweighted counts. So, we see that in Wave 2, the average wage was $7.34 per hour. In Wave 5, that wage is $10.17 per hour. That’s about a 36 percent increase over that period of time. That seems like that’s a fairly sizeable amount. That seems like that could be meaningful and could have some policy relevance. Now, let's constrain it a little bit to individual use – so, 4 students who we know had a value in Wave 2, and also those who had a value in Wave 5 – what’s the difference between their wages? Here we have the mean of that variable - and we see that on average, that the wages have increased a comparable amount – about $3.40– from Wave 2 to Wave 5.  Even when values go up over time, so we look at wages and they go up over time, it doesn’t mean that everyone in the sample, when they were working, had wages that went up over time. So, we created a variable just to look at three groups of students - those whose wages went up, those whose wages stayed the same, and those whose wages decreased. If we look at – not surprisingly, 88 percent of youth who were employed at both points in time, did experience increases in wages. However, a small number – about five percent – had no change in their wages. And actually, almost 8 percent actually saw their wages go down from Wave 2 to Wave 5. An important thing to note when we look at results like this is that despite the fact that we  frequently mention how important it is to use weighted data when working within NLTS2, looking at the unweighted counts is also important. We see here that only 30 cases fell into the category of no change in their wages from Wave 2 to Wave 5. That is relatively small. And any further analysis with a small group like that, we would question it’s reliability. 

Our 3rd research question was to look at the average change in wages from Wave 2 to Wave 5 across the three income categories. We look at this, we see that on average, youth who came from families in the two higher income brackets gained in their average wages by about $3.60 per hour. By contrast, their peers, who came from families in the lower income group, their wages only increased $2.70.  

This table shows a cross tabulation of the prior variable we talked about with the increases in wages, no change, and decreases in wages over time, by household income. If we look at the 3rd row, we see that from 84 percent to 88 percent saw increases in their wages regardless of what the family’s income was. If we look at row two, that’s the row that shows no change, note that there are only 30 cases, and that ranges from 11 percent to one percent –that unweighted count being so small, we would not place a lot of confidence in that. Interestingly, however, when we look at the row for decreases in wages, we actually see that 10 percent of – excuse me – ten percent of youth who came from families of more than $50,000 actually saw their wages decrease, and that was larger than youth who came from families in the other income groups. 

Finally, with all of these analyses, you’ll want to test for the differences, to test whether they are statistically significant. How you do that will depend on the statistical program that you choose to use. For cell by cell comparisons, there is an excel spread sheet included with the NLTS2 materials that allows you to calculate F tests. And you can evaluate the statistical significance of each of the individual comparisons. 

So, how do we interpret these results? We saw increases in wages over time, that seems like - the increase seemed to be sizable, a 36 percent increase from Wave 2 to Wave 5. Now, the other thing, we might ask some further questions about whether that increase in wages over time actually was meaningful or not. We might want, we might ask questions like, how does that compare to youth who do not have disabilities? How does that compare to the overall changes in wages over time in the general population? We also might ask questions like, well, what accounted for the change in wages? Is it students who went to post secondary education who received some additional training or other kind of supports that may have influenced their ability to compete in the labor market and therefore get higher wages? We rely on statistical significance tests to inform us whether the results that we observe were different from those that we would expect by chance. In this example, we didn’t find any statistically significant differences, and that may have been that we had a smaller subset of the larger sample. But it’s also possible that we had not selected the appropriate variables to answer our research question. So, we could think of some additional analyses that we might conduct. We might conduct some different kinds of comparisons, for example, if we included disability category, we might see if those wage increases were common across students in all disability categories or if they were located within one or two groups. We also might look at other data related to employment. We might look at whether or not students were employed, what kinds of jobs they had, and whether their employment had been consistent across all of the waves of data. We also might consider subsetting out other groups of youth from the analysis. We might focus, for example, on youth who had been to post secondary education. We might be interested in graduates, we might be interested in comparison to students who failed to complete their secondary, or high school, experience. 

In addition, remember that there are five waves of data in NLTS2. So, we selected Wave 2 and Wave 5, but there are other waves of data in between. So, it’s possible that we could ask questions whether the increase in wages was something that was linear, something that happened within one wave and then was consistent, that held constant after that, or if it’s something that just continued going up over time. In particular thinking about changes in the external economy and so on. 

So, the bottom line that we want to communicate here is that even with a very simple analysis like this, with a small number of variables, you still have a lot of decisions to make. There is still a lot of questions. And out of almost every analysis, new questions arise, and that there are different ways to go about conducting the analysis. 

So, to create an analysis plan, these are the steps that you need to go through. You need to identify an appropriate research question, you need to think hard about the NLTS2 data set, the documentation to find the data that you need. You need to get to know the variables, get to know the data very, very well. You need to collapse them, recode them if necessary. If you need to subset the sample, you need to identify a strategy for doing so. Then you need to identify appropriate analysis procedures. In this example, these were descriptive and comparative questions. We applied descriptive statistics and cross tabs. We conducted means by the comparison values, and we also conducted tests of statistical significance. 

In closing, we covered the following topics in this module. We discussed how to pose questions to the NLTS2 database. We discussed comparative variables. We did an analysis demonstration using longitudinal data. We outlined some steps to create and carry out an analysis plan. We considered the results from that analysis plan. We discussed some interpretation of those results, and we’ve now reviewed the steps required for that demonstration. 

The next module is Module 14 A or 14 B, which focuses on accessing data files in SPSS or SAS. Finally, you can find information about NLTS2 at the NLTS2 web site, NLTS2.org. You can also find information about NLTS2 and other data sets at NCES, and you are free to email the study at NLTS2@SRI.com.  Thank you. 

