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Good Afternoon. My name is Jeri Mulrow, | am a mathematical statistician
and | am a heavy user of metadata. You could almost say | am addicted to
metadata, but maybe we shouldn’t go there.

But seriously before I get started, | would like to thank Dan Gillman for
putting this session together and for inviting me to speak.

I would also like to acknowledge my co-authors and colleagues, Geetha and
John who have really been the ones to do the bulk of the work on metadata at
SRS.
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1984

A sequence of numbers: 1984

Without any context we don’t know what it is. We aren’t sure how to interpret
it.

Without metadata, without context, we don’t know what it means.
Metadata is important. Done.

But what do | want to talk about today?
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Today'’s Talk

* A bit about SRS

» Historical perspective of data and metadata
dissemination

» Metadata users and their metadata needs
» Standardization efforts

* Challenges and future vision

To get things going, I'll tell you a little bit about the Division of Science
Resources Statistics, in case you don’t know.

I’ll give a historical perspective of data and metadata dissemination at SRS.
Then talk about metadata users (like myself) and our metadata needs. I’ll
mention some of the standardization efforts that have gone on, but I won’t go
into those in detail and then tell you about some of the challenges we have
faced at SRS in pulling the metadata together and our vision for the near
future.
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A bit about
the Division of Science Resources
Statistics (SRS)

* Federal Statistical agency within NSF

* 11 periodic data collections on the
U.S. Science and Engineering
enterprise

« Data dating back to the 1950s

The Division of Science Resources Statistics is the Federal Statistical Agency
within the NSF. We are one of the smallest statistical agencies. As such, SRS
is responsible for national data collections on the U.S. science and engineering
enterprise.

For example, we collect data on research & development (R&D) — who is
doing it, where are they doing it, how much are they spending on it?

Because people do R&D, we collect data on Scientist and engineers —who are
they, what education do they have, where are they employed?

To get this information, we run 11 periodic data collections. We have
establishment surveys that go to businesses and academic institutions. We
have demographic surveys. Some of our collections are intended to be
censuses, others are sample surveys.

We have data going back to the 1950s just after NSF was established.

For a small agency, we run the gamet.



We have data dating back to the early 1950s shortly after NSF was founded.
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Historical Perspective of
SRS data and metadata dissemination

* 1950s — early 1990s paper only

» Detailed statistical tables with
minimum metadata as footnotes

* Publications included
= Highlights about the survey
= Scope and method of survey
= Questionnaire
= Cover letters

Let me give you a bit of a historical perspective on SRS data and metadata
dissemination. Many of you may recognize your own agencies, with some
variation of course, in this perspective.

From the 1950s to the early 1990s we disseminated all of our data via paper
mostly in for form of detailed statistical tables, which included a minimal
amount of metadata using in the form of footnotes. We also provided
additional context or information about the data in a separate publication
which provided highlights of the survey, covered the scope and methods, and
included a copy of the questionnaire and accompanying cover letters.
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Example -- 1950s publication

TABLE 4.--Cost of basic research ccmpared with research and development cost, by industry,

1953
RD Cost Basic research cost
Industry Millions|Millions Percent Percent
of of of distri-
dollars dollars RD cost bution
A1l industries®...... cscess ccsessceccscscscacciss [$3,699.4 $149.4 4.0 100.0
Food and kindred productS...eccecesa evecssesssces 54.2 3.5 6.4 2.3
Chemicals and allied productS..... 361.1 37.8 10.5 25.3
Petroleum products and extraction. 145.9 11.1 7.6 7.4
Rubber productS.cecccececsccacas 53.6 3.1 5.7 2.1
Stone, clay, and glass products. 38.0 3.6 9.6 2.4
Primary metal industries...... 5.8 4.2 Fex 2.8
MachingYYecesevesceccces 318.9 11.5 3.6 T:7
lectrical equipment. 778.3 18.7 2.4 12.6
Adrcraft and partBS.cccccccccccccscccons 758.0 18.1 2.4 12:3
Professional and scientific instruments. 171.7 11.7 6.8 7.8
Other manufacturing industrieS......... 763.4 12.3 1.6 8.3
TelecommunicationSecesecececcescans 113.0 9.1 8.0 6.1
Other nonmanufacturing industries. 83.6 4.6 5.5 3.1

1 Totals and percents are calculated on the basis of all significant digits and there-
fore may not correspond exactly with those indicated by the rounded figures shown.

Here is an example of a very early publication. We see the data and a bit of
metadata about what the values mean — for example, millions of dollars in
R&D costs.
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1990’s thru 2000’s

» 1992 — electronic format

* Detailed statistical tables in spreadsheets
with minimum metadata as footnotes

» Kept paper, added electronic text
Survey Methodology, Limitations to the data,
Definitions, Historical revisions, List of tables

* PDF added Questionnaire, Cover letters,
Instructions

Then in the 1990s we entered the electronic age. We kept the paper format and
ADDED electronic spreadsheets for the DSTs. The metadata remained pretty
stable over this time. We kept the paper format and ADDED the information
in electronic text, covering about the same things as we did before, adding
some new information, such as limitations of the data and a historical
perspective to the data. We ADDED pdf’s of the questionnaire, cover letters
and instructions.

Ah, everything is now available on the web! Let’s take a look at it.

11
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Example --1993 PDF

This report is available in hypertext and Portable Document Fomat (ipdt). See Help for more information about viewing publications in
different fommats

Research and Development in Industry: 1993

Hypertext Format

P Research and Development in Industry: 1993

Portable Document Format (.pdf) G

D Part ] - Research and Development in Industry: 1993 (972K)
D Part 1 - Research and Development in Industry: 1993 (391K)
P Part I1] - Research and Development in Industry: 1993 (1.734K)

Here is an example of an early electronic publication. Basically we moved our
paper to the web. We made it look like the paper.
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Example — 1991 Electronic spreadsheet
Table A-17. Number of R&D—berformng conpanies in manufacturing and

nonnanufacturing industries, by size of company: 1991

Page 1 of 1
Size of company
Total Manufacturing Nonmanufacturing
[Number of employees])

Total. ... 24,389 15,404 8,985
Fever than 500 22,221 13,616 8,605
500 to 999 713 625 88
1,000 to 4,999 966 791 178
5,000 to 9.999 . 192 147 45
10,000 to 24,999 166 132 34
25,000 or more 131 93 38

SOURCE National Science Foundation/SRS, Survey of Research and Development in Industry: 1991

Here is an example of an early electronic spreadsheet in Excel. We kept the
formatting of the paper and moved it to the web.

13
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Example — 1991 text

Technical notes and list of tables

to expedit

Accompanying text with the tables was put on the web, in a paper-like version.

14
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Today

» Source data tables in Excel with footnotes

« HTML / PDF
= Highlights of the survey
= Links to references
= Survey description

* PDF
= Survey Questionnaire
= |[nstructions
= Definitions

And today. Where are we today? For our detailed statistical tables, we have
the source data in Excel, still with footnotes.

We have html and pdf formats for our publications and metadata in pdf format
for the survey questionnaire, instructions and definitions.

We still have paper but are trying to move away from it. There are still vocal
users of paper though.
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Example — 2007 Excel spreadsheet

TABLE 1. Funds expended for industial RED performance, by source of funds, size of company, and net sales: 2006

7
Selected charactenstic 2006 2007 2006 2007
Current $millions 2000 constant $millions
Total industrial R&D performance 247,669 269,267 212,271 224,732
Source of funds
Company and other nonfederal 223,365 242 682 191,440 202,544
Federal 24,304 26,585 20,830 22,188
Size of company (number of employees)
524 7,207 10,854 8,177 9,059
2549 o 7,884 o 8,577
50-99 9,064 10,068 7,769 8,403
100-249 13,306 13,354 11,404 11,145
250-499 [ 8,258 o 6,889
500-899 13,360 14,279 11,451 1,97
1,000-4,399 37,866 41,103 32,454 34,305
5,000-9,999 20,434 22,673 17,513 18,923
10,000-24,999 37,865 45,946 32,453 38,347
25,000 or more 92,925 94,848 79,644 79,161
Net sales® 6,642,500 7,027,049 5,693,116 5,864,818

D = suppressed to avoid disclosure of confidential information

*Dollar values for goods sold or services rendered by companies that perforrn R&D in the United States to customers
outside the company, including the federal government, less such items as retums, allowances, freight charges, and
excise taxes. Excludes intracompany transfers and sales by foreign subsidiaries but includes transfers to foreign
subsidiaries and export sales to foreign companies

NOTES: Detail may not add to total because of rounding. Excludes data for fi y funded and d
centers. 2000 gross domestic product implicit price defiators were used to convert curent to constant dollars .

SOURCE: National Science Foundation/Division of Science Resources Staistics, Survey of Industrial Research and

Here is an example of a recent Excel spreadsheet. It is still very formatted and
made to look like paper. It is not the easiest to use for an analyst without
reformatting but it reads well to those who don’t want to do any data
manipulations.
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Example -- 2007 SIRD1

U.S. CENSUS BUREAU

RD-1 wiisasen

U.S. DEPARTMENT OF
£ 1 Statates Ad

MME RCE

2007 SURVEY OF INDUSTRIAL RESEARCH AND
DEVELOPMENT

OMB No. 0607-0912: Approval Expires 1/3172011

Mail your completed form to
U.S. CENSUS BUREAU

1201 East 10th Street
Jeffersonville, IN 47132-0001
Piease read the sccompanying
nstructions before snswering the
questions.

Need help or have questions
about filling out this form?

Visit our Web s t
www.census.gov/econhelp'rd
To speak with an analyst, call 1
800-851-2014, option "0" be "
8:00 a.m. and 5:00 p.m . Eastern
time, Monday through Friday

above,
t Identificatior
1 in the mailing

located at

www.census gov/econhelp'rd

(Please correct any errors in this mailing address.

We continue to have pdfs of our questionnaires.
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Example — 2007 HTML

The types of companies that carry out R&D vary considerably among the 10 leading states.[5] This
variation reflects regional specalization or dusters of business activity. For example, in Michigan, the
motor vehicles industry accounted for 75% of business R&D in 2007, whereas it accounted for only 6%
of the nation's total business R&D. The computer and electronic products manufacturing industries
performed 22% of the nation's total business R&D, but they performed a larger share of the business
R&D in Massachusetts (45%), Illinois (33%), California (33%), and Texas (32%). About two-thirds of
R&D performed in the United States by computer and electronic products companies in 2007 was
located in these four states. The R&D of chemicals manufacturing companies was considerable in New
Jersey, Connecticut, and Pennsylvania, all of which are home to prominent pharmaceutical and chemical
industries. Together these three states represented more than 41% of the nation’s R&D in this sector.
The R&D services sector, which consists largely of biotechnology companies, contract research
organizations, and early-stage technology firms, is also somewhat geographically concentrated, with
California, Massachusetts, and New Jersey accounting for more than 42% of R&D in this sector.

R&D Performance by Size of Company

R&D performance, sales, and employment statistics by size of company are given in table 5. In 2007,
small companies[6] performed 19% of the nation’s total business R&D, accounted for 8% of the sales of
R&D-performing companies, and employed 13% of those who worked for R&D-performing companies, Of
the 1.1 million R&D scientists and engineers employed by companies in the United States, 24% worked
for small companies during 2007. Among the top 10 business R&D-performing states, small companies in
California and New York accounted for 20% and 23%, respectively, of the business R&D performance
state totals.[7]

Our text is now in HTML format with embedded links. Ah progress!
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Example — 2007 PDF
I NFOB RIFEF GRS

Science Resources Statistics

NSF 09-316
July 2009

Founda
Beha

U.S. BUSINESS R&D E\l’l NDITURES INCREASE
IN 2007; SviaLL CoMiPANIES PERFORMED 19%%6
OF NATION'S BUusiNEss R&D

by Raymond M. Wolfe

es spent $269 billion i cu
h and development (R&
1 States during 2007 (table 1),

Sales and Employment of R&D Performers

Net sales* of companies that performed R&D in the
es from the Survey of Industrial Re United States were $6.6 trillion in 2006 and $7.0

opment * In inflation-adjusted (2000) dol m in 2007. The R&D-to-sale
)7 R&D expenditures increased $12.5 billion. 2 it was 3.7% in the two prev

- &D-performing
2 16.7 nullion (table 3), ¢ 3
million reported in 2006 (Wolfe ber of
full-time equivalent scientists and e —

D remained 1.1 ¢ ’

formed buss
$243 billion - chy

$223 billion durn:
for infls Fed,
during 2007 c«
6.5% chan,

r 004. Other sales and employ
2006, a 5.8% change after adjusting | ment estimates by detailed industry are given i table 3
to $27 tallion
d with $24 billion during 2006, & R&D Performance by State
justing for inflation

10 states with the most
orted aggregate R&D

During 2007, busin
R&D perfo

R&D Per

mance by Industrial Sector

In 2007, companies in many uring industries per of the business R&D performed in the United States
P A P S E  RA A ale

Here is an example of one of our on-line publications. Looks like paper.

That covers an historical perspective of our detailed statistical tables, but wait,

there is more.
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BUT THAT’S NOT ALL

* Electronic databases
= Create and download your own customized
aggregate tables

* Public use files
= Access to some microdata series

We wanted to be able to provide more access to the microdata so we developed
two different electronic databases where a user can create and download their
own customized tables. And we have a few public use files. Both of these
formats are on the web and accessible to the general public.

We also have data licenses which allow for microdata access, but | am not
going to talk about them specifically here as they have the same metadata
association with them as the electronic databases.

20
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@; We bCASPAR

Data System

The WabCASPAR datsbase provides sssy sccess to & lsrge body | dats resources for scance and Username Password
anginearing (SBE) ot U5, acadarmic institutions. WebCASPAR smphasices SBE, But its data resaurces slse provide Lagin |
Infarmation on non-$ak fieids end highar educstion in genersl.

Home | Table Builder | Find a Variable | My WebCASPAR | Data Updates | Tutorials Register | Forgot 1D or Password.
WebCASPAR Home Page Help

Table Builder: create a data table

To begin creating a table, check one or more boxes beside the desired data source name(s) below, then click Select Data Sous

NSF Survey of Eamed Doctorates/Doctorate Records File Lot IPEDS Completions Survey iafs

IPEDS Cumplemuns Survsy by Race ofe

o]
() HSF Survey ul Feuaral Funds for Research and Development |
[

NSF E-ur’vay ﬂ' Fadaral S&E Support to Universities, Colleges, and
Nonprofit Institutions Lof,

0 NSF Survev ul F&D Exaenmtures at Universities and Colleges

S Enrﬂl\mam Eul’va)‘ wto

|PED5 |nsmutu:na| Chara:tensh:s Survey Tuition Data Lo

ijjj-__

IPEDS Salanes Tenurs and Fringe Benefits Survey iofs
[] NSF Survey n! Science and Engineering Research Facilities (Not
Weighted or Imputed) |

0 NSF Survey ul S:an:B and Engineering Research Facilities (Weighted
and lmpu(ed)

Survey uf Graduate Students & Postdoctorates in S8E |

Saved Tables: View predefined tables and tables that you have saved

NCES Degrees Awarded by Degree Level and Field ~

AR | Data Updates | Tutorials | E-mail WebCASPAR
fic ,]N F Web Policie

WebCASPAR Home | Table Builder | Find a variable | My We
RS Home | NSF Privacy F

Here is a screenshot of one of our electronic databases. This one is called
WebCASPAR — it is an Integrated Science and Engineering Resources Data
System for the web and provides access to several of our data series along with
data from NCES in an integrated format.

Metadata is available under the Info links.
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Metadata in WebCASPAR ....

Since FY 2004, the target population includes institutions that have bachelor’s or higher programs in S&E and annually
perform at least $150,000 in separately budgeted S&E R&D. Prior to FY 2004, all bachelor's or higher degree-granting
insitutions performing at least $150,000 in separately budgeted S&E R&D were included as well as the complete
populations of both institutions with doctoral programs in S&E and Historically Black Colleges and Universities (regardless
of the level of R&D).

Prior to FY 1998, a combination of population and sample surveys were administered. Sample surveys were conducted in FY
1984-87, FY 1989-92, and FY 1994-97. In FY 1978, data were collected only from S&E doctorate-granting institutions.
Population surveys were conduected in all other years.

The FY 2008 response rate was 98.5 percent.

For sample survey years, the data were weighted to represent national-level R&D expenditures at institutions of higher
education. The sample data, after imputation, were inflated to produce universe estimates.

Detailed information on estimation and imputation procedures may be found in the methodology reports provided at:
http

nsf.gov/statistics/srvyrde

Separate data were not collected for anthropology, linguistics, and history of science; these were included in other social
sciences. Data for detailed engineering and environmental science fields were not collected prior to FY 1980. Prior to FY
1990, separate data were not collected for metallurgical and matenals engineering; these are included in other
engineering prior to FY 1990. Prior to FY 1997, separate data were not collected for bioengineering/biomedical engineering;
these are included in other engineering prior to FY 1997,

In order to correspond to institutional data in NSF publications, data for certain systems of institutions or otherwise related
institutions have been combined into a single entity in WebCASPAR. The detailed data from the most recent survey for
these institutions are provided in spreadsheet files that may be accessed through the following links.

Johns Hopkins Universit

So if I click on the Info button, we get this type of screen popping up, which
gives us information about the population, the sample, data limitations and so
on.

As you go further into the database, there are Info links which lead you to
other metadata.
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Metadata in WebCASPAR

« Variable specific metadata available under link

+ Metadata not tightly integrated with the data itself —
does not get downloaded with the data

In WebCASPAR, we have included variable specific metadata, available under
the Info link. And there is relatively easy access to other metadata about the

survey.

Access to the questionnaires and cover letters is outside of the database.

Unfortunately, the metadata are not tightly integrated with the data itself, so
when a user downloads their customized table, the metadata does not come
automatically with it. The user has to get the metadata in a separate step.
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WebCASPAR Taxonomy

« Survey specific taxonomies

» NCES IPEDS Classification of Instructional
program codes (CIP)

* Integrated taxonomy for querying across surveys

http://webcaspar.nsf.gov/

And something that is hidden, but very important, is the set of taxonomies in
WebCASPAR. Because this database combines data across several surveys,
the system has several different taxonomies for our fields of science built into
each. It includes the survey specific taxonomies, which are all not the same,
the NCES IPEDS classification, AND an integrated taxonomy that allows for
querying across surveys.

This taxonomy information does not come along with the data.

It adds a level of complexity to the data, metadata, and to the system.

24



National Science Foundation

SESTAT Data Tool e 11 T L O R

1 Ge To Previeus Data Tool
Statistical Data e - Deviadond Dets
oot e 3 Population u Select Data P
it L > )= Choose Variable(s) (D) Sesclty Popu (5 Setect Data Type (48 Generate Table
Step 1: Select Survey Guest User Variable Tools v | 44 Help&Tutorials | 5 Login
Survey & Year: Integrated Survey Data, SESTAT PUBLIC 2006
Select Survey Data Select Yoar Description
Integrated Survay Data, SESTAT PUBLIC 2006 Integrated Survey Data, SESTAT PUBLIC 2006
Survay of Doctorate Raciplants, SDR PUBLIC 2003 contains just over 105,000 records of persons with a science, engineering or
S&E-refated degree and/or occupation, weighted to represent an estimated 22.6
Racent Collage Graduates, NSRCG PUBLIC 1999

million persons in the U S. educated or working as scientists or engineers
during the reference week of April 1, 2006. Data from three 2006 surveys
1993 (Survey of Doctorate Reciptents, National Survey of College Graduates, and
o the National Survey of Recent College Graduates) were integrated into this
combined database to provide about the employ 3
and c! of and engineers in the United
States. This public database contains variables that were created to protect the
confidentiality of individuals

National Survey of College Graduates. NSCG 1997

See Methodology Section for more details
Data Notices

Next g

SECURITY: This is » National Science Foundation faderal govarnment computer system. Unauthorized sttempts to modify any information stored on this system, to defeat or
circumvent security features, or to use this system for other than its intended purpeses are illegal and may result in disciplinary action, criminal prosecution, or both.

Division of Science Resources Statistics (SRS) NSF Privacy Policy
,w The National Science Foundation, 4201 Wilson Boulevard, Arlington, Virginia 22230, USA
3 Telhi(703) ~5111, FIRS:(800) 877-8339 | TOD:(800) 201-8749 NSF Web Policles

Quaestions or naed help, contact us at fastat@nsf.goy

Here is a screenshot of our other electronic database, called SESTAT — the
Scientists and Engineers Statistical Data System. This database covers three of
our demographic surveys, plus an integrated set.
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Variable View

Choose MainTopic, SubTopic, Variable Name an d Survey Name to obtain Metadata information

Variable Topics Item Tallies for C_JOB_2ND_JOB_CAT within NSRCGO1

MainTopic SubTopic Sada

Cour Count
Emolovmaent A- Job Status, Emploved/Unemoloved 110520 | Computer Systems Ansiyst ® 539
Education 8- Characteristics of Principal Job a3 of the reference week 110530 | Computer Scientists. Excep 3
Demoaraphics C- Characteristics of Other Jobs 1103540 Systems Scien € 546

110350 d tnfor e

110880 3-Softw 4 273

| Job Activites and Related Data 98

G- Job Trainina 21760 OTHER Mathematical Sciant 1 219
H- Job Salary 182760 | Postsecondsry Teachers-Ce 11 ess
I- Miscellaneous Job Related Data 182860  Postsecondary Teachers-Mi 12 596

Click here to search for Variables Across Surveys and Food Scien 1 e

Variable Name Short Description 9320 Siochemis L ez Lo

C_)OB_2ND_JOB_CAT Job Code for second job (bestcode) )| 2] "o O RCCOT

CI0R_2MD_J08_CAT_PUS 3db Cade for second job (recoded for pu or‘ Name ~ SASName  Question Nu... Question As...  Data Type

- Job Code for d job (1]
Second job during reference week O[] |cocs2noce car

Survey Name Public Survey Description

NSRCGO1 No  Recent College Graduates, 2001

SORO1 No  Survey of Doctorate Recipients, 2001

NSRCG99 No | Recent College Graduates, 1999 U e

SOR99 o Survey of Doctorate Recipients, 19599 v

We have built even more metadata into this database. It has a separate
Metadata Explorer, shown in this screenshoot, which provides quite a bit of
variable specific information, including the variable response categories, the
number of unweighted cases and the number of weighted cases.

It is not bad. A bit confusing to use at first, but a lot of information is there in
the system.
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Metadata in SESTAT

» Metadata Explorer is separate from the data
= |ndividual variable information
++ Description
+ Question
+«+» Domain/Availability — history
++ Valid response categories
++ Keywords

* Metadata is not tightly integrated with the
data itself — it does not get downloaded with
the data

https://sestat.nsf.qov/sestat/sestat.html

So in SESTAT, the metadata is a bit more sophisticated. (It has its own
metadata explorer within the database, but separate from the data. Similar to a
codebook.)

But like the other system, the metadata are not tightly integrated with the data
itself and does not get downloaded with the data.



National Science Foundation

Example -- Public Use file

Public Use Data Files

Survey year: 2007

Data from the at are made available in public
use data files, The fies include Dubhcly eleasable data for sach survey year " from 1872 through 2007.

The new file organization makes each year's institution, school, and organizational unit data available in a single record.
The files also allow researchers to link to other institutional data sources. Public-use data are available by year, and are
available in multiple formats (Excel, SAS, and SPSS).

The data files are provided here as compressed .zip files. Use an archive utility program that supports the .zip Fcrmat m
uncompress the files you download to your computer. See the Guide to Public Use Data Files available in ticro
) (943k) and A % (107K) for a detailed description of the data files.

Because of the large number of columns in the Excel files, the data have been divided among three worksheets: Race,
Support, and PostDoc.

2007 (=] 11.0 MB 1.7 MB 1] 1.8 MB
2006 =] 11.6 MB ) 1.6 MB 1] 1.7 MB
2005 (=] 11.5 MB S 1.6 MB 1] 1.7 MB
2004 (= 11.7 MB ) 1.6 M8 2] 1.7 MB
2003 = 11.6 MB S 1.6 MB = 1.7 MB
2002 =] 11.7 MB S 1.6 MB i) 1.7 MB
2001 =l 11.5 MB S 1.5 M8 1] 1.7 M8 i

Just briefly, I mentioned with have a few public use files.
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Example -- Public Use file

Users may want to analyze data across GSS data collection years and will need to concatenate data
across years in order to create a longitudinal dataset. The “vear” variable, which indicates the GSS
data collection year, will need to be used as a key variable in the ID structure. The following
summary table is provided to help users confirm that they have concatenated data across years. It
enumerates the number of institutions, schools, and organizational units that were ever included in
the GSS

# of Unique Entities
Years of Data | Institutions l Schools l Org Units | Records
1972-2007 696 542 22738 370212

Addition of IPEDS UNITID

One feature that should help facilitate analysts’ use of the data is the addition of IPEDS (Integrated
Postsecondary Education Data System) UNITID. The IPEDS UNITID will be linked to the School
ID. The 2007 version of IPEDS is the latest version and will be used to link to the schools. For
convenience, we replicate the UNITID across years for the same schools, but we do not attempt to
match UNITID from prior rounds of IPEDS. If schools are not reported in the 2007 IPEDS file, the
UNITID field will be filled with a reserve code value of '999999

DATAITEMS

Prospective data users should note that data items have varied over the years of the survey. Notall
variables were collected for both doctorate-granting and master's-granting institutions during the
1975-78 period. Therefore, doctorate- and master’s-granting institution data for those years cannot
be combined for some variables. In the 1976 survev. for example. data on women vart-time

This is an example of the documentation that goes with the public use files. It
is available as PDF and Word document. It includes, the data file formats, data
dictionary, possible values for categorical variables, historical changes to the
data items, changes to survey instrument and definition of terms provided on
the survey instrument.
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Summary — Where are we?
* Different surveys have evolved differently

= Varying levels of details/metadata

* Not in an standardized structure

Hodge-podge

So where are we?

Over time, different surveys within the division have evolved differently with
varying levels of metadata and details available on-line. In addition, we have a
variety of data and information in a variety of formats.

| was going to say things are not in an organized structure, but they are
organized but by different types of publications.

What it is not in is a standardized format. We are starting to see the need for
standardization just from the dissemination side.

This is not enough though. This is not enough to make the case for metadata
in SRS. Looking at it from this perspective still did not make the case for
many in SRS who have to supply the metadata.

So let me look at metadata from a different point of view now.
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Metadata Users &
Their Metadata Needs

* Not a one-to-one relationship, but many-to-many

» They occur at all stages of the survey process

Let’s take a look at the different metadata users, of which I am one, and their
different needs.

When we started mapping the various metadata users to their various metadata
needs, we found that is was not a one to one relationship but a many to many
relationship. That is many different users may use the same metadata but in
different ways.

We also found that metadata uses and users occur at all stages of the survey
process.

I think one of the issues that we have had in SRS is the focus on just the final
data user and their need for metadata. But that is not enough of an appeal to
internal resources who are often detached from the final data user. | think a
realization that internally we use the metadata in many ways can help. So |
want to explicitly point out some of the metadata users and their metadata
needs.
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Survey Process Define Scope

Define research objectives

Choose mode of |,
collection

% Choose sampling frame

¥
Construct and pretest
questionnaire

Design and select sample

Develop Survey Instrument

Recruit and
measure sample

Code and edit data

W
Make postsurvey adjustments

Disseminate Data

Perform analysis

Source: Survey Methodology (2009) Groves, Fowler,
Couper, Lepkowski, Singer & Tourangeau

Many of you are familiar with the Groves, et al survey process. Metadata is
generated at all stages of this process and Metadata users occur at all stages.
We have grouped some of the stages together for simplicity and | will talk a bit
about the metadata users and the metadata they might use at each of these

different phases.
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Define Scope

Users Metadata
Data User General
Survey Manager Topic
Subject Matter Expert Population of interest
Statistician Other data sources
Survey Methodologist Specific
Respondent Frame options

Sample design options
Historical info/data

User needs

Federal Register notices

At the beginning stage of defining the scope of the survey or data collection,
there are a variety of metadata and metadata users.

Some of the metadata users are: final data user, survey manager, .... And even
the respondent might be using some of the metadata generated at this phase.

The same metadata is used differently by different users. For example, take
metadata about the different frame options. One user of this information is the
statistician who is looking at it in terms of what is the coverage, how up-to-
date is it, how easy will it be to gain access to it for as a sampling frame.
Another user is the survey manager who is looking at it in terms of cost to
access. The respondent may not care about this, only that they were selected
to be part of the survey. They may wonder though why they were selected,
what was it about them that made it so they have to answer this blasted survey.
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Users

Data User

Survey Manager
Subject Matter Expert
Statistician

Survey Methodologist
Respondent
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Develop Survey Instrument

Metadata

Questions

Answer choices

Definition of terms

Instructions

Logic flow of questions

Cognitive work

Validity assessments

Reliability assessments

Functionality testing

Alternative questions

Instrument design specs —
paper, web, CATI

At the Develop Survey Instrument phase, we have the same metadata users,
but different types of metadata being generated and used. Again, there may be
different users using the same metadata in different ways. The final data user
is using some of this information to interpret the data, such as definition of
terms and answer choices. The respondent is using the same information, but
in trying to figure out how to answer and provide data. The Survey
Methodologist is using this information in yet another way.
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Users Metadata
Data User Population of interest
Survey Manager Sampling frame / Universe specs
Subject Matter Expert Update schedule
Statistician Sample design specs

Desired criteria

Sample selection techniques

Historical information on
performance of designs

Estimation methods

We might have slightly fewer metadata users at this stage, but it isn’t entirely
clear to me that that is the case. That is, we did not include the survey
methodologies at this stage, but [ am not sure that is correct. We also didn’t
include the respondent. I’ll let you think about it.

Anyway, we definitely have a variety of metadata being generated and used.
The metadata users would like to have access to this information easily and
quickly. Right now, it is stored in a variety of areas in a variety of formats.
Much of it is not linked to the data itself and sometimes it ‘gets lost’,
especially over time.
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Users Metadata
Data User Variable names and formats
Survey Manager Variable data types
Subject Matter Expert Physical storage
Statistician Tables and relationships

Mapping of questions to
variables and definitions

Logic flow of questions

Response rates over time

Paradata

Cover letter

At this phase, we have a couple of new metadata users entering the scene —
they are database administrators and software developers. Before | started
working with John and Geetha, | was not really thinking about these types of
users, however, they are extremely important to the survey process at this
stage. They use much of the same, familiar metadata but in different ways
than data users.

For example, a database administrator needs to know how the data are
structured, what are the relationships among the variables, how do they map to
the survey questions and so on. This type of metadata has actually been a bit
more difficult for us to obtain, because it is not traditionally thought of as part
of the metadata by data collectors.

We may be a bit more familiar with the types of metadata used by software
developers, that is, the web survey designers (or CAPI or CATI designers),
such as logic flow of questions.

Some Paradata is entering the stream here (others comes with the frame in an
earlier stage).
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Users

Data User

Survey Manager
Subject Matter Expert
Statistician

Database Administrators
Software Developers

National Science Foundation
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Metadata

ltem response rates

Zero vs. null vs. missing

Edit specifications

Imputation specifications
Recode specifications

Data table specifications
Changes across survey cycles

Moving along to data processing, we have the same types of metadata users

and some familiar metadata.

We are seeing the added dimension of time here more, with changes across
survey cycles. Keeping track over time is an added challenge to all of this.
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Users

Data User

Survey Manager
Subject Matter Expert
Statistician

Software Developers
Archivist

Database Administrators
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Data Dissemination and Publication

Metadata

History of changes
Methodology report
Public use files with
documentation
Author/contact source
Who can access what
Type of product
Content format
URL; Keywords
Relationships
Metadata schema

At this stage, we have the archivist as a new user.

The metadata in red is newer to us, and we have not disseminated some of this

information until recently.
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Who are the Metadata Users?

» Data users
= Basic & advanced Analysts
= General public

* Respondent

» Survey Manager

* Survey Methodologist

« Statistician

* Subject Matter Expert

» Software Developer

» Database Administrator
* Archivist

Let’s recap, who are the different metadata users?

I have listed 9 but there are likely more. They are using a variety of metadata

in a variety of ways, sometimes the same metadata in different ways. Which
lead us to....
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Need for
Standardization of Metadata

is- Apparent

is Critical

We were starting to see the need for standardization of metadata when we look
at this from a historical perspective.

But now, when we look at the different users and their different metadata
needs, it is not only is apparent that we need standardization, but it critical.

There is a lot of different information being used in a lot of different ways by a
lot of different people.
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Standardization Efforts

* Dublin Core
* SDMX (aggregate level)

* DDI 3.0 (record level)

There have been some standardization efforts. Unfortunately they are not as
widely used as they might be, especially in the survey world.

This could be due to the complexity of the problem, the lack of adequate tools,
missing metadata or some combination of all of these plus more things. At any
rate, it should be clear that we need to do something.
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Recent SRS Efforts

» Data Repository (Oracle)
* Inclusion of some metadata
» SAS/ACCESS User Interface for internal users

» Evaluating external user interfaces

We have recognized this need and we are working on some efforts.

We have been are working to put our data and metadata into a data repository.
The repository is in the form of an Oracle database, which provides us
flexibility for the future.

We are working to include as much metadata as we can, but it has actually
been a challenge to gather some of this. Not only are we dealing with a variety
of internal sources, we contract out all of our surveys.

Trying to get the metadata has been a challenge, let alone getting it in any type
of standardized format.

On top of the repository we have a SAS/ACCESS user interface for internal
SRS users.

We have done some proof of concept and evaluations of different external user
interfaces but have not made any final decisions on this.
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SRS Efforts -- Working
with Commercial Contractors
* Requirements for Data / Metadata delivery
* Examples document
« Standard contracting language

* Checklist

We found we needed to develop requirements for the data and metadata
delivery for our data repository and are currently working with individual
survey managers and their contractors to enhance their understanding of these
requirements. As part of this, Geetha put together an Examples document to
show them what we mean when we say different things.

One of the things that has come out of this process for me is that we all speak a
different language. That is, statisticians and database managers don’t call the
same things by the same names, and survey managers may call the thing
something entirely different than either the statistician or the database
manager. A lot of the effort has been about communication. We are slowly
getting on the same page with things.

We developed standard contracting language this is to be included in all of our
data collection contracts. If you have worked with contracts, you know that if
it isn’t in there, you don’t get it.

To help us and the contractors we developed a checklist. To be honest, this has
not been as useful as we had hoped.
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SRS Adopted
Basic Operating Procedures

* Using Oracle to store microdata and
metadata

* Collecting metadata in whatever format

» Keeping it all organized

We have adopted some basic operating principles to guide us. We are using
Oracle to store the data and microdata.

Right now, we are trying to get as much metadata as we can in whatever
format it currently exists. It is a start.

And the key is keeping it all organized. Geetha is handling that!

44



@ National Science Foundation

Division of Science Resources Statistics

Challenges

* Getting all the players on the same page
= Many different users
= Many different uses
= Many different providers
= Many different products
= Many different formats

* Cost

» Keeping it all straight

As | said before, the biggest challenge has been communicating the need for
the data and metadata so that we all have the same understanding.

So far, cost has not been a huge challenge, but we can’t ignore it.

And it takes some amount of planning to keep it all straight.
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Near Future Vision

Data &
Metadata
Dissemination

Data and
Metadata

SRS Data
Repository

Taxonomy

Elfors Analytic

tools

For now our visions looks like this.

Get the data and metadata into the repository. Work on taxonomy efforts to
organize and standardize our classifications across surveys.

Work on getting interfaces that allow us to disseminate the data and metadata.

Work on standardizing the metadata and data, possibly using DDI 3.0.

Work on getting analytic tools that can be used directly with the data in the
repository.

46



{IEE-} National Science Foundation

Division of Science Resources Statistics

Near Future Vision

SRS Data
Repository

Data &
Metadata
Dissemination

Data and
Metadata

Taxonomy

Elfors Analytic

tools

Near future — add paradata into the mix.

Get the data and metadata into the repository. Work on taxonomy efforts to
organize and standardize our classifications across surveys.

Work on getting interfaces that allow us to disseminate the data and metadata.

Work on standardizing the metadata and data, possibly using DDI 3.0.

Work on getting analytic tools that can be used directly with the data in the
repository.
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So back to the beginning. 1984. What is it?

1984 — For me, that is the year | got married!
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Thank you!

So back to the beginning. 1984. What is it?

1984 — For me, that is the year | got married!
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