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Much of what I will say today won’t be new to most of us here. I’d like to describe a few recent political developments that can affect us. Talk a bit about “Big Data”, including archives, past training opportunities, training students, possible analytic pitfalls, and then what we as an AERA Special Interest Group can do to promote advanced studies of fruitful databases.

Databases constitute material that seems to beg for vigilance: for example, Tom Coburn’s March amendment to the Continuing Appropriations Act of 2013 limits the National Science Foundation from funding “political science research” unless a project is certified as "promoting national security or the economic interests of the United States". The amendment passed the Senate by voice vote after four years of Senator Coburn’s attempts. Following the vote, he said, 

I’m pleased the Senate accepted an amendment that restricts funding to low-priority political science grants…there is no reason to spend $251,000 studying Americans' attitudes toward the U.S. Senate when citizens can figure that out for free (cited in the Huffington Post, March 31 2013). 

Meanwhile, the Senate with support from some federal House members has bills in committee to make the Census’ American Community Survey “voluntary”. (See too, April 12 2013 AERA comments,) 

http://www.aera.net/Newsroom/AERAiHighlightsiEnewsUpdate/AERAHighlightsApril2013/NSFPoliticalScienceFundingRestrictionsSetDan/tabid/14828/Default.aspx?CID=O9hhlfmfkfjclgpfck

Does this mean that the venerable General Social Survey begun in 1972, which currently houses the National Science Foundation Surveys of Public Understanding of Science and Technology (“my particular data”) as well as many other indicators, is now at risk? What or who’s next? The National Center for Education Statistics Household Education Survey? The NSF funded Inter-University Consortium for Political and Social Research archive at the University of Michigan, which has many databases relating to education at all levels? These legislative actions come at a particularly inauspicious time, when data archives now provide us with unprecedented, unparalleled tracking of many educational, behavioral and social phenomena (including political science research).

In the early 1970s, the U.S. federal government initiated sets of series of what have come to be called “social indicators.” The idea was to designate data collection in different domains (education, health, the status of women and ethnic minorities, public opinion, etc.) and to continue these series over time, thereby tracking change and continuity among Americans. Simultaneously, other countries, e.g., Canada, in Western Europe, and Japan, also began indicator series, enabling international comparisons. One of my favorite examples is the Trends in International Mathematics and Science Study (TIMSS): starting in 1995 data have been collected in dozens of countries (online at the National Center for Education Statistics).  

Considerable effort has been devoted to making many of these indicator series compatible over time. For example, in some of the top databases:

· Questions are asked in the same way.

· Changes to questions are established via "split-ballot" testing, i.e., experiments to see whether the revised questions work the same way as the original questions. A good indicator series never shifts question format (or open question codes) arbitrarily.

· Variables are defined in the same way

· Coding categories remain constant

· If coding changes are made, care is taken to make new systems compatible with the old, such as the detailed United States Census three digit occupational codes

There is already a huge number of data archives. Some of the larger archives, such as ICPSR, The Roper Center or the Odum Institute for Research in Social Science at the University of North Carolina, are staggering how much data that they hold. A series may have an "oversight board," which monitors the content and form of the indicator series. Thus, principal investigators cannot capriciously change either content or form without input from a panel of professionals.
Like treasures underground—or perhaps up in “the cloud”, literally thousands of local, state, regional, national and international databases now abound. They cover every topic imaginable. The University of Michigan’s ICPSR and University of Connecticut’s Roper Center for Public Opinion now are total misnomers, because they are much more than political science, social or public opinion archives, including many datasets directly relevant to education research and many that are international. And, of course, I’ve probably omitted one of your favorite archives here, including those from national and state educational agencies, the Department of Labor, and the Centers for Disease Control. 

Most of these databases are so huge that no one investigator could ever analyze everything in them. With each successive year, the possibilities for analysis grow. Furthermore, new scholars may have analytic ideas that never occurred to the original Principal Investigators. In other words, there is plenty of data for you to do an original analysis--without all the backbreaking work of collecting the data too.

Thanks to online archives, many databases are immediately downloadable (one of my students downloaded the entire General Social Survey in 15 minutes through broadband). Many can be analyzed directly on the Internet. Berkeley’s DAS (SDA in earlier versions) is fast, easy to use online and has a terrific online tutorial.

These, then, are our national treasures, affording us glimpses of diverse aspects of American life, from children up through senior citizens, in both populations and samples. They are large enough in many cases to enable useful subgroup comparisons. They make aging versus cohort research a distinct possibility. For example, with the data the NSF began collecting in 2006, we can track NAEP science scores from fourth graders to probability samples of general public adults of all ages. These databases have depth and richness and to some extent we have come to take them for granted.  We can’t let budget crunches or political ideologies rob us of these opportunities to examine our country (and others) through the data equivalent of “video” as opposed to one time “snapshots”. There are too many behavioral, educational, and social issues to let the “gold in them thar hills” slip away.

Furthermore, it is economical to maintain these archives and continue each series. These databases mean that our bright graduate and undergraduate students—or our clients—don’t need to reinvent the wheel. Why do a small local study when data already exist on regional, national or even international levels? Why use convenience samples of your buddy’s freshmen classes when one can analyze the "CIRP" data instead to examine college student beliefs, attitudes, and accomplishments? Scholars don’t need to expend time, energy and resources gathering small and/or nonrepresentative samples with unexamined measures. The odds are they can find already collected but barely mined databases that address their research problems with better samples and possibly more valid measures. 


It is true that many—if not most—of these databases require a relatively sophisticated approach at research problem formation and analysis. However, these may raise fears among novice analysts that are disproportional but which do require care. For example, large databases frequently have more complex samples than many local data collection efforts. Thus one must correct for potential design effects. Since disproportionate sampling may have been done, adjustments with weights must be administered to make the total sample and subgroups representative. 


The analyst may begin with “big data” only to lose many cases due to incomplete information or nonresponse. Imputation may be necessary (see our winning dissertation this year for help). Big data renders many conventional tests of statistical significance uninformative and power estimates may be useful for subgroups but typically not for the data as a whole. Because classical “statistical significance” is really about “statistical stability”, which increases as sample sizes rise, alpha levels become relatively meaningless. Again, the analyst is advised to turn to effect sizes and other tests for well fitting models. 


If the researcher examines stability and change in repeated cross-sectional or panel studies, they probably need the original sets of measures, such as codebooks, to ensure compatibility over time. Modes (e.g., survey; test collections) and concrete measurements can change. If the changes are significant, they may render cross-time comparisons invalid. 


If there is “sensitive” information in the database, the analyst may need a license to obtain and use the data. This is usually routine for researchers in academia, government and private industry. However, Human Subjects (or Office of the Management and Budget) approval may need to be applied for and received.

Finding these databases is now easier than ever. There are many online data archives. Simply typing “data archives” into a search engine such as Google will create a list of several. In addition, there are archives at NCES, CDC, and the Census, as well as many state websites. This is your chance to scope out any special features, such as:

The degree of accessibility

Ease of downloading

Availability of codebooks and other information about the data

Any training workshops (including online tutorials; NCES has had useful ones)

Whether the database is linked to an online data analysis program

I’m going to assume (since you are here) that you value these databases and want them to continue—perhaps even see more of them developed. I’m pretty much going to end when I began: both budget constraints and possible political factions may make such goals difficult. So…what can you do? First, if you’re not already a member, join our SIG. Encourage others to join so that we can be a visible presence within the AERA. You may not know that AERA has increased the membership requirements for a SIG to be organized or continue.


Get to know, love and use these databases. Reserve a little time to explore the archives. Take the plunge into online data analysis; it’s fast and it’s fun. Alert your students to them; provide exercises in locating a database, describing a database, and analyzing a database (I know that some of you already do). Alert your colleagues to these databases and encourage them to explore.


Venues that can really be developed are the myriad methodological and statistical summer institutes that dot academia all over the country. They impart “best practices” and teach analytic techniques, and may, in fact, use a sophisticated database for practice exercises. However, explicit workshops directly addressing these archives appear to be missing. Initiating such workshops should increase the number of users and create more respect for the existing archives.


About 10 years ago, it was uncertain whether the NSF would continue the surveys of public understanding of science and technology. Viewing these as a national treasure, I began building an easy to use database containing the “core” or about 70 percent of the over time content. Then I placed this “megafile” online at the Roper Center and ICPSR.  Over a 1000 distinct users worldwide later, there are now four additional surveys; collaboration with the General Social Survey to make these data collected in person, split ballots, show cards, and continuity with the NAEP. What it took was showing the NSF what high demand there really was for this kind of information, once the data became more accessible. And by using your favorite database, publicizing it, and training your students and colleagues on it, you, too, can help ensure its continuity. 
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