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N-CSES National Center for Science and Engineering Statistics

National Center for Science and
Engineering Statistics (NCSES)

A federal statistical agency within NSF
Charged with the mission to provide a central clearinghouse for the
collection, interpretation, and analysis of data on scientific and
engineering resources
12 periodic data collections covering science and engineering

* Research and Development

« Education

« Workforce
Individual and establishment, surveys and censuses

First data collection began in 1951

Over 7 contracts for external support
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NCSES Surveys

Select NCSES surveys:

GSS = Survey of Graduate Students and Postdoctorates in Science and Engineering
RDX = Survey of Research and Development Expenditures at Universities and Colleges
FFS = Survey of Federal Funds for Research and Development

FSS = Survey of Federal Science and Engineering Support to Universities, Colleges, and
Nonprofit Institutions

FAC = Survey of Science and Engineering Research Facilities
SED = Survey of Earned Doctorates

SDR = Survey of Doctorate Recipients

NSRCG = National Survey of Recent College Graduates

NSCG = National Survey of College Graduates
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Two Decades of Increasing Diversity More
than Doubled the Number of Minority
Graduate Students in Science and

Engineering

by Peter Einaudi'

rom 1989 through 2009 the
Fnumber of minority U.S. citizens
and permanent residents enrolled in
graduate science and engineering
(S&E) programs more than doubled.
growing from approximately 37.700
in 1989 to 92,700 in 2009. I

Graduate Students and Postdoctorates
in Science and Engineering (GSS). all

These and other findings in this Info-
Brief are from the fall 2009 GSS,

growth rate cal
pre- and post-2007 counts are rounded
to the nearest 5% and counts are
rounded to the nearest 100; see “Data
I and Availabil

1in Hispanie, black, and Asian/Pacific
Islander S&E graduate students were
similar over this period (approximately
17,800, 18,200, and 17,200, respec-
tively): however, these gains almost
tripled the number of Hispanic grad-
uate students (approximately 190%
growth) and more than doubled the
number of blacks (approximately 155%
growth) and Asians/Pacific Islanders
(approximately 110% growth). Enroll-
ment among American Indians/
Alaska Natives also nearly tripled,
increasing from approximately 900

in 1989 to approximately 2.600 in
2009 (approximately 195% growth).
Minority enrollment among U.S. citi-
zens and permanent residents enrolled
in graduate S&E programs grew

from approximately 13% in 1989 to
approximately 24% in 2009 (figure 1).
Due to extra variability of the method-
ological changes in the 2007 Survey of

y" for more
information.

Despite these substantial gains, black
and Hispanic U.S. citizens and perma-
nent residents remain underrepresented
within the S&E graduate student popu-
lation when compared with the adult
U.S. citizen population. In 2009, 7.8%
of the U.S. citizens and permanent resi-
dents pursuing graduate S&E degrees
were black and 7.1% were Hispanic. In
2009, 13.8% of U.S. citizens 21 to 45
years of age were black and 11.9% were
Hispanic. In contrast, the percentage

of American Indians/Alaska Natives in
the 2009 S&E graduate student popula-
tion was very similar to that of the adult
U.S. citizen population (0.7% vs. 0.8%),
and the percentage of Asians/Pacific
Islanders pursuing S&E graduate
degrees was more than twice that of the
U.S. citizen population aged 21 to 45
years (8.6% vs. 3.8%).

by the National Science
Foundation (NSF) and the National
Institutes of Health (NTH). The GSS 15
an annual survey of all academic msti-
tutions in the U.S. that grant research-
based master’s degrees or doctorates in
science, engineering, or selected health
(SEH) fields. The GSS collects data on
the number and charactenstics of grad-
uate students, postdoctoral appointees
(postdocs), and other d holding
nonfaculty researchers in SEH fields.

Graduate Student
Enroliment in S&E

In S&E fields. total graduate student
enrollment (full-time and part-time)
reached 545,685 in 2009, an increase
of 3.1% from 2008 to 2009 (table 1).
Graduate enrollment in engineering
fields grew faster than in science
fields for the fourth straight year
(4.9% vs. 2.4% 1n 2009) and increased
by approximately 40% over the past
decade, as compared to approximately
30% for science fields. Although there
was noted growth m S&E enroll-
ment, assessing the overall trend in the

= Social, Beh

al and E:

= hitp-iiwww.nsf.govistatistics/




N-CSES National Center for Science and Engineering Statistics

Published Data Tables

TABLE 1. Graduate students in science, engineering, and health fields in all insfitutions, by field: 1975-2008
All science, i Science and engineering Health
Year and health Total Science Engineering Total Clinical medicine Other health
1975 38510 302,981 234649 £8332 25529 5590 19939
1976 333716
1977 345374 TABLE 4. Male graduate students in science, engineering, and health fields in all institutions, by field: 1977-2008
1978° 333912 All science. i Science and engineering Health
:23 gz; ‘g;g Year and health Total Science Engineering Total Clinical medicine Other health
1981 375130 1977 244924 233775 168,724 65,051 11,149 3575 7574
1982 382291 1978 NA NA A ) )
1983 390432 1979 240,839 229,766 TABLE 68 D?ctorate-granhng ranked by 2008 graduate student total in science, en and health fields: 2002-08
1084 394670 1980 242956 231,207 Rank _Insttution 2002 2003 2004 2005 2006 2007old® 2007new’ 2008
1985 204021 1981 243558 232,144 - Alinstitutions® 489068 512020 520247 528802 53828 552398 561932 574241
1986 475520 1982 26238 25291 1 WakdenU. 1069 959 2498 6211 8840 950 9530 11383
187 021497 1983 250928 20463 2 uR 5991 6653 6740 6918 7311 7443 7633 7919
1988 44523 1984 252653 2112 3 U.SouthemCA 6009 6385 6542 6870 6525 7288 7288 7637
1989 43478 1985 238216 27370 4 U.MNallcampuses 6533 6911 7343 6817 672 664 682 6957
1990 452113 1386 264733 253,807 5  TXABMU.allcampuses 5321 5835 5650 5728 5887 6146 6146 6584
1901 4n12 1 A 2000 6 i 502 5384 5295 524 5575 G178 6178 6440
1995 poo 1988 265390 253,925 GA Institute of Technology all campuses X . 2 ¥ % , % Y
: i i R 7 U.COallcampuses 560 6183 6157 5371 5467 557 5614 6068
1983 504,304 b i b 8 U.Mial campuses 626 6468 63% 6103 6073 6155 6155 5971
1994 504,399 A G 9 Stanford . 48% 4898 53%  53% 5615 550 5590 548
1995 493,640 1201 24097 ITLIE 10 UWA 5113 5598 5442 5503 5783 5608 5770 5811
199 424079 1992 294222 280305
1007 187208 1993 294 476 279,185 11 MAInsttute of Technology® 5901 5%3 5988 5918 5933 512 512 5787
1998 1485627 1994 288,355 272,031 12 U.IL Urbana-Champaign 5061 5317 5516 5352 5349 5523 5581 5690
1999 493'256 1995 279305 262,256 13 OHState U aF campuses 4752 5011 5058 5112 4830 5367 5391 5501
S P 1996 271560 253510 14 Gecrge Washingon . 479 5133 G157 6265 591 5103 5118 5484
0 Hasih 107 254497 245619 15 U.WiMagison 5191 5432 5377 5259 5085 5133 513 5477
2002 540404 1998 261019 241429 16 U.CA Berkeley 543 5727 5785 5781 5768 5811 5811 5459
2003 567121 1999 262675 242,786 17 U.CA,Los Angeles 5661 5808 5130 5427 5488 5715 5715 5459
2004 574463 2000 262,109 243,057 18 Purdue U. all campuses 4201 437 4395 AGR1 AR 487 4859 5269
2005 5822 2001 271155 251810 19 U.MD College Park 4639 4780 4850 ABT0 4862 490 497 5159
2006 597643 2002 267,059 266217 0 NCStateU. 399 391 4130 4202 418 4%7 497 512
20070ld® 607,823 2003 298,682 276248 21 PAState U all campuses 475 4814 4816 4GS AT 5ME 5222 5117
2007new’ 619499 2004 26714 274,008 20 AZ State U. main campus 378 3685 3629 3735 393% 4340 4528 4945
2008 631489 2005 235,291 271,967 23 HanvardU. 4157 4343 4570 AT8 A5  ATAA  ATM 4927
= Mastor's granting Ineiutions were notsureye] 2006 299818 275,181 24 U.IL Chicago 399 3846 ATA2 43T AM3 4GSl 469 AT08
®In 2007, GSS-eligible fields were reclassified, §f  20070l” 308,152 284,080 25 U.TXAustin 4292 4410 4308 4340 4384 4471 4683 4643
25“;22122'253 ::S:: Sy %%""” g;ggﬂg gg?ggg % ComelU.allcampuses 3863 4057 4040 409  AN6T 4349 4393 4591
i L. CLS 2 George Mason U. 3395  345% 3120 3165 3377 3MB 4342 455
SOURCE: National Science FoundationDivisio|  NA = not available; master's-granting instituions were not surveyed in 1971 % Columbia U.in the City of NY 2197 2429 363 3995 4154 4268 4268 435
5 . 29 BostonU. 3773 4108 4517 4755 49T 4727 4760 4312
p,':;”n",j o o sk, o] 30 VA Polyechicinsite and Sate U, 4032 418 4150 4100 413 416 413 4263
Speci ekl changes 31 INU.allcampuses 3315 3460 3595 3880 3728 35% 3748 3889
SOURCE: National Science FoundationDivision of Scierics Ri sl 32 Johns Hopkins U, The 2990 3250 3518 3771 3815 3¢ 394 3881
B UAZ 3350 3366 3310 3289 3137 386 3935 3884
M U.NC Chapel Hil 335 3435 33758 3551 345 339 3380 3783
35 U.Pitsburgh all campuses 364 331 380 38 3915 352 352 3718
3% Rutgers, The State U. NJ all campuses 3886 3780 369 3529 3473 3405 354 3708
37 U.SouhFl 3103 3200 2895 3176 3233 3353 3511 3688
38 U.CA Davis 3169 3451 3519 3572 3563 3604 364 3568
39 MiSteU 3116 3073 2990 2987 305 3081 3264 3430
40 NovaSoutheastem U, 2558 2745 326 3297 3287 3263 3263 3468
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WebCASPAR

5 WebCASPAR

Integrated Science and Engineering Resources Data System

The WebCASPAR database provides easy access to a large body of statistical data resources for science Username Password

and engineering (S&E) at U.S5. academic institutions. WebCASPAR emphasizes S&E, but its data resources I l I ’ Login
also provide information on non-S&E fields and higher education in general.

Home | Table Builder | Find a Variable | My WebCASPAR | Data Updates | Tutorials Register | Forgot ID 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 Source(s).

National Science Foundation (NSF) Data Sources National Center for Education Statistics (NCES) Data Sources

[] NSF Survey of Earned Doctorates/Doctorate Records File Info [] IPEDS Completions Survey Info
(Years Available:1966-2009) (Years Available:1366-2010)

[] NSF Survey of Federal Funds for Research and Development info [] IPEDS Completions Survey by Race
(Years Available:1951-2010) (Years Available:1577-2010)

[] NSF Survey of Federal Science and Engineering Support to [] IPEDS Enrollment Survey Info
Universities, Colleges, and Nonprofit Institutions 1nfo (Years Available:1967-2005)

(Years Available:1971-2008) [] IPEDS Institutional Characteristics Survey Tuition Data Info

Info

[] NSF Survey of Research and Development Expenditures at (Years Available:1969-2003)
Universities and Colleges Info [[] IPEDS Salaries, Tenure, and Fringe Benefits Survey Info
(Years Available:1972-2009)

(Years Available:1971-2010)
[] NSF Survey of Science and Engineering Research Facilities 1nfo
(Years Available:2003-2008)
NSF-NIH Survey of Graduate Students & Postdoctorates in Science
and Engineering Info
(Years Available:1572-2009)

Select Data Source(s)

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

Frequently Requested Tables:
| NCES Degrees Awarded by Degree Level and Field v| m
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SESTAT

SESTAT Home
Go To Previous Data Tool
- ; /4 (T NREA Download Data
W 197 Chonse Vriables) (©) SPECly Populstion 55 SeectDaa Type 39 Generate Table. |
Step 1: Select Survey Guest User . j-” Yariable Tools %) [ &) Help&Tutorials J L EJ Login j
Survey & Year: Integrated Survey Data, SESTAT PUBLIC 2006
Select Survey Data Select Year Description
Integrated Survey Data, SESTAT PUBLIC 2008 Integrated Swivey Data, SESTAT PUBLIC 2006
Survey of Doctorate Recipients, SDR PUBLIC 2006 contains just over 105,000 records of persons with a science, engineering or
S&E-related degree and/or occupation, weighted to represent an estimated 22.6
Recent College Graduates, NSRCG PUBLIC 2003 oy 3 . . .
illion persons in the U.S. educated or working as scientists or engineers
Mational Survey of College Graduates, NSCG 19939 during the reference week of April 1, 2006. Data from three 2006 surveys
1997 (Survey of Doctorate Recipients, National Survey of College Graduates, and
e the Metional Survey of Recent College Graduates) were integrated into this
combined database to provide information about the employment, educational
1993

and demographic characteristics of scientists and engineers in the United
States. This public database contains wariables that were created to protect the
confidentiality of individuals.

See Methodology Section for more details

| Next l% [

Notice: Data tables have been corrected in the 2003 and the 2006 Detailed Statistical Tables reports from the Survey of Doctorate Recipients (SDR), as well as
in the Scientists and Engineers Statistical Data Systetn (SESTAT) Data Tool Corrected Public-Use Data Files for the 2003 and 2006 SDR and for SESTAT are
also available. Updated restricted data files will be released to licensees as soon as they are available. NCSES will continue to notify data users of the corrective
steps and its implementation schedule. Contact: Please send questions to srsweb@nsf gov.
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State Data Tool

[ NSF web site v

National Science Foundation
WHERE DISCOVERIES BEGIN | | E§

Home Funding Awards Discoveries News Publications About FastLane

Science and Engineering State Profiles

Last updated: November 2011

Survey
¢ Business R&D and Innovation Share +
¢ Doctorate Recipients Profile General Notes Data Sources Download Errata Print this
i ane L DOCTUEAtes Click on a state to display its S&E profile

+ Graduate Students and
Postdocs in S&E

+ R&D Expenditures at
Universities and Colleges

Past publications

National Center for Science and
Engineering Statistics (NCSES)

NCSES Home

About NCSES

Topics: Ato Z
View Staff Directory

Contact NCSES

Search NCSES

Web Policies and Important Links Privacy | FOIA | Help | ContactNSF | Contact Webmaster | SiteMap
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Current Environment

GSS )

W WebCASPAR |

R&D
— ! A

External Data Users

(-

NCSES Staff

- e 2
&F\

A4

<> Researcher

2

Trend Analyst

Policy Analyst

NCSES Staff

— e 2
&P«

A4

e

Dissemination Activities
>
Website }[ InfoBriefJ[ DST J
L

< > Specific Interest

B
s

Browser

—_— SESTAT

w

)

Py}
-—

* Other data used regularly in NCSES publications DST = Detailed Statistical Tables



N-CSES National Center for Science and Engineering Statistics

Data System Vision

» Objectives

« To meet transparency and reproducibility requirements of a federal
statistical agency

« To provide enhanced content and data management across multiple tiers
of NCSES data

 To enhance dissemination of these data to a broad audience

 Main Goals
» To store and maintain NCSES survey data in one central warehouse

« To integrate advanced data tools with the data management system

« To deliver a broad range of content and analytical functionality via
advanced data tools to a variety of users

» Future process: integrated, dynamic, robust



N-CSES National Center for Science and Engineering Statistics

Data System Vision

NCSES Data User Types

Integrated
Fac Data System

NCSES Staff

;
- & -

2EREY
[
~
4

Specific Interest

! -/

— _ .
i Other
! data*

Browser

>
=
<
c
o
=
=
Researcher S
FSS y—
~——— -c
F = : M5
o
= I Metadata - 7
2 ) oJ o o g Trend Analyst 8
< R&D n 9N ) © Q
& - - @ - O o]
) o O O .= o
i : ° o © = o
i = = a
< iy Ana S
Policy Analyst
SDR .
Microdata >
) —
(@))
NSCG c
—__ —
3

U
]
L
L

* Other data used regularly in NCSES publications
10
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User Needs and Requirements

NCSES Data Tool Sectors

Query Complexity Examples:
Simple Moderate Complex Staff-
« Info Briefs
© > * White Papers
» 2 & 9
NCSES Staff < O % 8 S
- g o - JI Y o § £ Research:
¢ 5 8 §5 8 & £ °? 2 « PhD Dissertations
=1 =1 1 a2 + MS Theses
- 2 s W = hel B2 N -
Reehe % a2 9(: S s |<£ n = % > « Journal Articles
= S = % = o =
/= E g2 5 8 § £ 5 2 B @ @
2 = > « = ‘= < &% 3 n
ﬁ z 8§ & B € o @ 8 g £ \ ,
& e 3T o 2 » £ &8 § = 0 ! Policy/Trend Analyst:
(5] > [<5] = [3°] .
% Trend Analyst £ g |(-|£J 5 9 § = g % Desktop data tools  Lobbying Interests
T o3 g 9 2 « Policy Associations
X o S = &
5 2 o ® 3 I
@ g £ 3 £ 8
Policy Analyst L% 8 = <
= o \ J N
3 T Specific Interest:
= Web-Interface data tools * Quick Facts
» Specific Questions
Specific Interest
@ Browser
» No Specific Interest
Browser * See what’s available
Simple: Example queries: Complex:_
« Point estimates + Tables * Regression
* Ranges « Trends . ANOVA _
+ Graphics + Simple Comparisons + Data Mining

+ Diagnostics 11
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Data System Requirements

« Data
* Provide consistent view of microdata across surveys

* Provide consistent view of metadata across surveys
* Real-time access to microdata and metadata

* Tools

* Provide access to better tools

 Enhanced capabilities include

* Pre-generate tables (popular statistics)

Dynamic crosstabulations
Visualizations
Advanced statistical methods
Stored libraries and shared programs for internal staff

12
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Overview of Work Streams

I DATA INFRASTRUCTURE

11. SCSTAT WORK STREAK

EF 3.3.5. LOAD REFLICATE WEGATS
N
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sy MR wcast replcats
g for o SkE
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1. DATA
INFRASTRUCTURE

1.1 SESTAT WORK

STREAM

1.1.1. LOAD
REPLICATE WEIGHTS

1.2.1. ORGANIZE

DATA 1.2.2. LOAD DATA 1.2.3. NEXT STEPS

1.1.2. LOAD DATA ‘

[
1.1.2.1 Complete 1.1.2.2. Update
Oracle pack for di i
new schema | | survey load process

1.2.3.1. Integrate i
SESTAT Data

‘ 1.2.1.1. Microdata
1.1.1.2. Load into | schema

Oracle

1.1.1.1. Finalize
Schema

1.1.2.3 Load 2010
survey data

)

1.2.3.2. Build data |
warehouse

1.2.1.2. Metadata
schema

1.2.2.2. Process
improvement

=

Uses existing tools/
capabilities owned by
NCSES

1.2.1.3. Data
cleansing and
validation

1.2.3.3. Integration )
with taxonomy
server

1.2.2.3. Process
standardization

1.2.1.4. Define
variables

Requires additional
software tools for
implementation

1.2.1.5. Versioning —|
“As collected” vs.
final data

Maintain current functionality Design and build new infrastructure

Enhance transferrable functionality
14
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2. DATA ACCESS/
TOOLS

2.1. USER |
EXPERIENCE WORK
STREAM

2.2,
COMMUNICATIONS|
WORK STREAM

2.1.3. REPOSITORY |
'WORK STREAM

2.1.1. INFORMATION|

2.2.1. EXTERNAL

2.1.2. SESTAT WORK|
STREAM USERS

2.1.4. EVALUATE
TOOLS

ARCHITECTURE

2.1.1.1. Integrate | .
a 2 2.1.3.1.Data 2.1.4.1. Technical "
to\:l:::::: Z’S:ts::d 2.1.2.1. New 2.1.2.2. New Access Tools requirements 2.2.1.1. Policy ‘
e Content Features
1.1.1.2. Dynamic 2.1.3.1.1. SAS 2.1.4.1.1. Trends
DST's 2.1.2.1.1. Standard 2.1.2.21Tablet Metadata Server over time 22.1.2. Other NS
error integration )
1.1.1.2. Query by 2.1.2.1.2. More 21222, 2.1.3.1.2. Training 2.1.4.1.1. Trends 2.2.1.3.0ther |
subject/keyword CERTER TR Visualization/ and configuration of over time Federal Agency
salary Graphics \SAS Enterprise Guide,
Zadn C'I"“,'S“"’ey 2.1.2.1.3. More 2.1.3.1.3. Training ) 1'1'4'1'1;,""“"5 AR/ A
analysis variables in public over time

display

2.1.4.1.1. Trends
over time

2.1.3.2. Content
Development

Suppression

General Analysis

2.1.4.1.1. Trends
2.1.3.21 over time
Visualization/

Graphics

Statistical Analysis

2.1.3.2.2. Shared
Processes/Programs

2.1.4.2. Ease of use

by NCSES

Drag and Drop Drilldown

Requires additional
software tools for
implementation

Evaluate additional Outreach

Expand use of current tools COTS tools 15
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3. Operations Work Stream

3. OPERATIONS

3.1. SYSTEM
MONITORING

3.3. SW MAINT,, )
ACQUISITION & ‘
UPGRADES

3.5. DBMS
MAINTENANCE

3.6. SYSTEM
SECURITY

| (i

¥

3.4. HW MAINT.,
ACQUISITION &
UPGRADES )

) (

3.7. SYSTEM
DOCUMENTATION

§

————

replacement

.3.1. Application )
server (JRun)

(10g — 11g)

3.3.2. DBMS (Oracle|
version upgrade

e)

Uses existing tools/
capabilities owned by
NCSES

Requires additional
software tools for
implementation

S~

1

3.4.1. External hard
drive for Repository
data files )

EAI.Z. Server upgra%

3.6.1. Business
Continuity exercise

3.6.2. FISMA
compliance

J

—

Keep servers running and portals active

16



1. Data Infrastructure Timeline

N-CSES National Center for Science and Engineering Statistics

DATA INFRASTRUCTURE SWIMLANES
Q1 Calendar 2012 Q2 Q3 Q4 Q1 Calendar 2013 Q2 Q3 Q4
= ( A A A
< )
= Replicate weights Ss::lsti ?:rs;rf:’\i-crielzid Load 2010 SESTAT Integrate SESTAT
a on SESTAT Server 2 1Sy data and Repository Data
IL-II')J and repeatability
S J J J
> e 2\ V- N
[®]
= Load RDX and GSS Leedl e an{d Se2 Load SED and FAC LeesISTED an'd e LeelFES anld A8 Create repeatable
0 " N metadata into ] ) metadata into metadata into 3 Deploy OLAP cubes
o data into Repository . data into Repository . . load scripts
a Repository Repository Repository
& _ v V) V) Design OLAP Cubes }
=3
€ : ) .
S © Repository/ Repository/ Repository/
c ; Taxonomy Taxonomy Taxonomy
Q = Integration Phase | Integration Phase Il Integration Phase Il
ﬁ 8 (TIN) (Funding Agencies) (Disciplines)

2013
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2. Data Access and Tools Timeline

N—CSES National Center for Science and Engineering Statistics

DATA ACCESS TOOLS SWIMLANES —1
Qa1 Calendar 2012 Q2 Q3 Q4 Q1 Calendar 2013 Q2 Q3 Q4
184
hE
=@ Standard Error for
'_
|<_( “ Totals in Testing Ea Standgrd Errorfpr
o Totals in Production
m = Phase
wn w )
C
2o
05 Standard Error for Standard Error for
|<T: % Median Salary in | Median Salary in
= Testing Phase Production
(%]
m e y
Vi
c
= Develop and test
<C $ suppression Deploy suppression
; [ algorithms algorithms to
n incorporating production
o
0 3 standard error
(Vp]
g5
s Website content . ; " 4
< \2 crldEE s | Pilot dynamic DSTs Microdata topical Microdata topical
@) = ; . N search (Phase ) search (Phase )
= 2 integration design
= (3
c =
5 5
:‘: U
© - Visualization Visualization
& = Enhancements — Enhancements —
o '§ Phase | Phase Il
]
Sz
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2. Data Access and Tools Timeline cont’d

N-CSES National Center for Science and Engineering Statistics

DATA ACCESS TOOLS SWIMLANES — 2

Qz Calendar 2012 Q2 Q3 Q4 Q1 Calendar 2013 Q2 Q3 Q4
(o)}
= R
=
© JMP Training SA§ Enterlplflse Deploy Shared Pilot Cross-lSurvey Deploy Shared
- Guide Training Processes (Phase I) Analysis Processes (Phase Il)
<
J
(V2]
. A
o
B N\
wn g Install SAS 9.3, Evaluate SAS Purchase
< 5 Workspace and Stored Process  —> ( SAS Integration
wn % Metadata Server Server echnologie;
—
"'_E J

Bl Tool (Web
Interface)

Bl Tool Make/
Buy Decision

Metadata Tools

Metadata Explorer
Enhanced to

Metadata Explorer
Enhanced to

Support Repository
Surveys (Phase )

Support Repository
Surveys (Phase Il)
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3. Operations Timeline

N—CSES National Center for Science and Engineering Statistics

OPERATIONS SWIMLANES
Q1 Calendar 2012 Q2 Q3 Q4 Q1 Calendar 2013 Q2 Q3 Q4
Ll
@2
< Configure and Test
g Infrastructure New Infi New S S
Uparade ew Infrastructure | | |New erver/Storage
g (ServeprgStora o) (Oracle 11, APP in Production
< ' 9 Server TMS)
I - T
Y
L Oracle Upgrade on Oracle Upgrade in
Ly
24 New Server Production
< Determine
; Application Server ¢
L__ replacement
© Procure TMS and
N Test on New Server | TMS in Production
Z
g Finalize
< Infrastructure
w0 Roadmap
>
[Vp]

20



N-CSES National Center for Science and Engineering Statistics

Data Infrastructure: Repository

DATA INFRASTRUCTURE SWIMLANES
Q2 Calendar 2012 Q2 Q3 Q4 Qa Calendar 2013 Qz Q3 Q4
’_ £z P p
< . Revise SESTAT load
= Replicate weights P Load 2010 SESTAT Integrate SESTAT
& on SESTAT Server an% repeatabilitycy data and Repository Data
n
~ Load FSS and FFS -
g data into Repository |
\
Sk Load RDX and GSS Soan s aqd 832 Load SED and FAC ki an.d FAC S a".d 45 Create repeatable
7] 3 ; metadata into 7 3 metadata into metadata into A Deploy OLAP cubes
o data into Repository 5 data into Repository 3 7 load scripts
a Repository Repository R Repository
& , Design OLAP CubesJ». |
e
>E
£
o b Repository/ Repositary/ Repository/
= ':; Taxonomy Taxanomy Taxonomy
Q = Integration Phase | Integration Phase Il Integration Phase lll
g 8 (TIN)Y (Funding Agencies) (Disciplines)

Data infrastructure to store, maintain, and disseminate all NCSES data collections
* Microdata and Metadata

» Define requirements and standards

» Define storage schema
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N-CSES National Center for Science and Engineering Statistics

Data Repository Delivery Requirements

Survey contractor:

« Shall deliver the following to the NCSES data
repository at the end of each survey cycle:

|
« Microdata and Associated Files | &
 Microdata &@Q
« Metadata .&@
« Computer Code &
 Documentation Y s

 Product and Report Data and Associated Files

« According to specified requirements
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National Center for Science and Engineering Statistics

Data Repository Delivery Requirements

Metadata requirements
« Comprehensive
« Standard formats

RECODE_ | DERIVED_
. VARIABLE_NAME|VARIABLE_LABEL|QUESTION_NBRSTATUS_PREV_CYCLHVARIABLE_[VARIABLE._ [DESCRIPTION lQuESTION CODE_NAME  |DATA_TYPE [DATA_LENGTH |DATA_SCALE |DATA_CLASS [NOTES
o MaChIne readable ==
institution_id institution ID SYSTEM UNCHANGED 0 0 ID number System assignment based on order of NUM o INUMERIC  [Cannot be missing,
adiiton to the universe
Fiscal year derived from PHOMONTH NOMERICAL
PHOFY PHOFY DERVED UNCHANGED 0 1 |Fiscal year of doctorate Wi YEAR_CODE  [NUM o o |cannot be missing
[Camnot be missing
Version of the questionnaire used is (nonrespondents
Data Dictionary Guide Tab indicated on the front cover by the ICHARACTER  [assigned value for the
UNCHANGED 0 0 |Form type indicator raduation date ranges, in addtion to |- ORV-COPE  [CHAR 2 (CATEGORICAL corresponding FY in
Variable Detail tab (e.g 'DRF' tab) the color of the questionnaire. which they were added
This tab should include one row for each variable in the data file. For each variable, please provide the following ir o the DRF)
the columns. Please complete: [Type of Research CHARACTER
in - — UNCHANGED 1 0 [Type of doctorate Doctoral Degree (e.g. Ph.D., EAD.,  [DOC_CODE  |CHAR 2
Column Name Description Valid Values etc)] [CATEGORICAL|
VARIABLE NAME ariable namo Character string including alphanumeric and underscore R e code ot
(no spaces or special ) . INUMERIC [provided but verbatim
UNCHANGED 0 0 |Dissertation field code that best describes the pimary [FOS_CODE  |NUM o
Variable label. This can be the|Character string including alphanumeric and underscore feld of your dissertation research (CATEGORICAL|field is, staff code the
VARIABLE_LABEL verbatim
same as the variable name. |character (no spaces or special characters)
- [ you received a ull or partal tufion
P! of question remission (waiver) for your doctoral
number, eg: A5, Q3, B7.a studies, was it:1, | did not receive any NUMERICAL
SYSTEM = if variable is assigned by contractor during UNCHANGED 0 0 [Tuition remission - ful or partial [tition remission; . fo less than 1/3 | TUITREMS_CODEINUM o Al
The question number or zfﬁ\zzs‘é"g or by a reference table lookup, eg DRFID or ol 3 bocan 73 0 25
uition; 4, more than 2/3 of ifion, bu
QUESTION_NBR processing code RECODE: if response is recoded to a or ordinal less than full: 5 full wition remission
corresponding to variable A
\ariable \Which of the following were sources of -
DERIVED: if variable is a new variable, derived from UNCHANGED 0 0 |Fellowship, scholarship financial support during graduate  |YES_NO_CODE |NUM o CATEGORICAL
i i of jonnaire response or other <chool: Eollowshin,scholarshing,
\ariables NUMERC
Status of variable as UNCHANGED UNCHANGED 0 0 |Grant ° CATEGORICAL
STATUS_PREV_CYCLE i
-PREV. 1o previous survey - INEW CODE_NAME  |CODE_VALUE |CODE_DESCRIPTION
cycle data collection/delivery [MODIFIED = = =
Boolean i ing whether |0 = not recode variable NUMERICAL
RECODE VARIABLE FLAG | \ariable is a recode variable |1 = recode variable UNCHANGED 0 0 |under o ORDINAL
DERIVED_VARIABLE_FLAG |Bo0lean whether [0 = not derived arlable YES_NO_CODE Yes
- ! \ariable is a recode variable |1 = derived variable —_—

DESCRIPTION

Short description of variable

QUESTION

Long of variable

if directly from question: write the full text of question,
including sub-part specific to variable

If SYSTEM, list reference table or method used for

assignment

If RECODE, identify associated variable(s) and define recode
method used

If DERIVED, define formula used for derivation

CODE_NAME

Corresponding code name (if

Code must be listed in CODES tab with all relevant
ir e.g. YES_NO_CODE, DISS_CODE

DATA_TYPE

Data type

CHAR or NUM

DATA_LENGTH

Variable length

length of variable (Character variable only)

DATA_SCALE

[Variable precision

If data type is NUM, specify the number of decimal places

DATA_CLASS

Variable class

CHARACTER CATEGORICAL

CHARACTER TEXT

NUMERIC CONTINUOUS

NUMERIC CATEGORICAL

NUMERIC ORDINAL

NOTES

Any notes or comments about
\ariable

Text

Variable Codes tab (e.g

'CODES' tab)

This tab should include all codes referenced in Variable Detail tab in the column 'CODE_NAME'. For each CODE_NAME,

list the valid values with

in separate rows.

Column Name

Description

CODE_NAME

The code name referenced in
DRF tab

CODE_VALUE

CODE_DESCRIPTION

Valid value, one per row.
D of value!

CODE_SUB_CATEGORY

Sub-category (if applicable;

YES NO_CODE

YES_NO_CODE

1
2[No
3

Don't know

FORM_CODE

Lst Brown (1973)

FORM CODE

1st Blue (1974)

FORM_CODE

—~

51t Green (1975)

FORM_CODE

-

6|2nd Green (1976)

FORM CODE

-~

7)Lst Yellow (1977)

FORM_CODE

P~

8)2nd Yellow (19781979)

FORM_CODE

==

0/2nd Brown (1980)

FORM CODE

=)

1|Blue (1981)

FORM_CODE

e)

2|Grey/Purple (1982)

FORM_CODE

83

Cream/Black (1983)

FORM_CODE

84|CreamIGreen (1984)
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N-CSES National Center for Science and Engineering Statistics

Data Repository Schema

w
==
<5 CODEBOOKS* CROSSWALKS*
B =
E8
Base
Imputed Metadata Data
System VARIABLES* >
Ri
ecodes BASE DATA
VARIABLE DESIGN
‘ CHANGES LOG
Py
&
= /
P4
o
w
5
< DATA VIEWS
SURVEYS* PICKLIST DATASETS
b < Outputs Base A
Final/Patched
Need-based \
= \
=z \
o \ 1
a \
= \\ | FINAL DATA
= \
z \ H
w |
= \ 4
< \
s \ ‘
& v \
SURVEY CYCLES* \\
SURVEY DESIGN TALLIES \ CHAEQESA LOG
CHANGE LOG \ ‘
\
\\
S \
w \\\
< \
P \
o \
w \
5 \
< \
DELIVERIES \
(p——]
Base N/ NEED-BASED
Final & Semi- = DATA
Patches
KEY
* = Changing Data Dimension
Y Alternate = Alternate Data Access Point
FILES
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National Center for Science and Engineering Statistics

Data Repository Metadata Design

META_VARIABLES_KEYWORDS META_TOPIC_ANALYSIS_GUIDE NCSES Repository Database Schema (Revision 1.1)
META_SURVEY_CATEGORIES PK | VARIABLE ID PK | IORPICID
PK | KEYWORD
Pk | suRvEY TOPIC_NAME Metadata Data
Pk | CATEGORY ANALYSIS_TYPE >
DETAILS_FOR_ANALYSIS Data Flow
PRIMARY_CATEGORY_FLAG
META_SURVEYS META_TOPIC_VARIABLE_RANKING
META_VARIABLE_DESIGN_CHANGES
| Pk ISRV ] :ﬁ wm Instrument Response
PK | VARIABLE ID Data
RIPTI NAME SURVEY QYCLE e
5?2‘5}5 i " ‘HANGE TYPE 1D META_VARIABLES RANKING_ORDER —{untouched)
SURVEY_PRIMARY_CATEGORY SUR_BASE_DATA
OVERVIEW_PURPOSE CHANGE_DESCRIPTION [ PK | VARIABLEID
OVERVIEW_RESPONDENTS CHANGE_SEQUENCE_NUMBER META_RECODING_CROSSWALKS
OVERVIEW_KEY_VARIABLES RETROACTIVE_FLAG VARIABLE_NAME
TYPE_SAMPLE_CENSLIS SAS_NAME (if applicable) ~— Pk CROSSWALK NAME
NATURE_LONGITUDINAL_XSECTIONAL SURVEY Pk | CODE VAWUE
GEOGRAPHICAL_COVERAGE CATEGORY Pk | RECODE VALUE
PRIMARY_SPONSOR SUB_CATEGORY
PRIMARY_SPONSOR_ORG_UNIT SHORT_DESCRIPTION {St.) RELATED_CROSSWALK_NAMIE Core Data
ADDITIONAL_SPONSORS VARIABLE_TYPE
PRIMARY_CONTACT_PERSON _SCALE SUR_OFER_CAT1_DATA
PRIMARY_CONTACT_FERSON_EMAIL META_SURVEY_CYCLES KEY_VARIABLE_FLAG META_CODES
PRIMARY_CONTACT_PERSON_PHONE i = CONFIDENTIAL_DATA_FLAG META_DATASET_SURVEYS_TALLES
APPLICABLE_FEDERAL_STATUTES —— ex | survey g DETAILS, PAGE_URL Pk | CODE NAME SUR_OPER_CAT2_DATA
CYCLE_FREQUENCY | DATA_TYPE_ALPHA_NUMERIC PK | CODE VALUE PK | DATASET NAME
DATA_EARUEST_YEAR SURVEY DATA_LENGTH PK | SURVEY CYQE
DATA_MOST_RECENT_YEAR REFERENCE_YEAR DATA_PRECISION CODE_DESCRIPTION PK | VARIABLE ID SUR_OPER_CAT3_DATA
NEXT_CYCLE_REFERENCE_PERIOD DESCRIFTIVE. NAME DATA_SCALE RELATED_CODE_NAME PK | CODE NAME
NEXT_CYCLE_RELEASE_DATE SHORT DESCRIPTION DB_TABLE_NAME Pk | copE vALUE
CURRENT_STATUS REFERENCE_PERIOD_TEXT DB_COLUMN_NAME —_— -
CURRENT_STATUS_DATE REFERENCE_DATE_START DB_DATA_TYPE META_DATASET_SURVEYS VARIABLES | FREQUENGES
CURRENT_STATLIS_REASON REFERENCE DATE_END RECODE_ALGORITHM_TEXT FREQUENCIES, WEIGHTED
AVAILABLE_DATA_FORMATS DESIGN_SURVEY UNIVERSE RECODE_ALGORITHM_URL PK | SURVEY CYQLE SUR_OPER_DATA_CHANGES_LOG
DATA_DELIVERY_SYSTEMS DESIGN_SUIRVEY_FRAME DB_RECODE_FUNCTION —{ Pk [ VARIABLE ID — —
TREND_ANALYSIS NOTES DESIGN_SLIRVEY_ELIGIBILITY DESIGN._f 5_TODATE PK | DATASET_NAME SURVEY_CYCLE
GENERAL_NOTES DESIGN_TARGET_POP_SAMPLE_SIZE VARIABLE_ID/NAME
DESIGN_REVISIONS_TODATE DESIGN_COHORT_DETAILS META_RELATED_VARIABLES QUESTION_ASKED CHANGE_TYPE
TRACKING_DATE_LOADED *** DESIGN_ADDL_SAMPUNG_DETAILS QUESTION_NUMBER St
TRACKING_USER_LOADED *** COLLECTION_RESPONSE_RATE PK | VARIABLE 1D SHORT_DESCRIPTION by
TRACKING_DATE_UPDATED * COLLECTION_ADDL_DETAILS PK | RELATED VARIABLE ID CODE_NAME
TRACKING_USER_UPDATED *** COLLECTION_MODES_DATA_FLAG c _NAVE
CODING_DETAILS DELIVERY
ESTIMATION_DETAILS DB_VIEW_NAME
QA_UNIT_NONRESPONSE_DETAILS D8_VIEW_COLUMN_NAME
QA_ITEM_NONRESPONSE_DETAILS DATA_REVISIONS_TODATE Audience/Product
QA_IMPUTATION_DETAILS Foised Dats
QA_MEASUREMENT_ERRORS_DETAILS
QA_ADDL_DETAILS META_DATASETS
DATA_COLLECTION_CONTRACTOR SUR_DATASETS_DATA
INTEGRATION_CONTRACTOR PK | DATASET NAME
PRIMARY SPONSOR META_SURVEY_COLLECT_MODES,_INFO —
FRIMARY_SPONSOR_ORG_UNIT DATASET_(ABEL
ADDITIONAL_SPONSORS PK | SURVEY CYCLE SHORT_DESCRIPTION
PRIMARY_CONTACT_PERSON PK | COLLECTION_MODE DATASET_TYPE
META_SURVEY_DESIGN_CHANGES | PRIMARY_CONTACT_EMAIL DETAILS_PAGE_URL
PRIMARY_CONTACT_PHONE MODE_DETAILS PUBLIC_PRIVATE_FLAG
PK | SURVEY CYCLE DATE_LAUNCH MODE: ORDER ACCESS_CONTROL_FLAGS
PK | SURVEY SECTION DATE_CLOSE_OUT MODE_RESPONSE_RATE DATA_REVISIONS_TODATE
PK | CHANGE TYPE ID DATE_QA_CONTRACTOR
DATE_QA_NCSES SRE
CHANGE_DESCRIPTION DATE_PUB_IB METAS cOKEIIONNARE
SEQUENCE_NUMBER DATE_PUB_DSTS K v
RETROACTIVE_FLAG GENERAL_NOTES_ERRATA i SEETRT
META_DEANITIONS NOTES:
RS QUESTIONNAIRE_FILE_NAME * SUR-Survey prefix (i.e., FSS,
W e o DT QUESTIONNAIRE_LOCATION_URL PK | DEFINITION 1D S R RDX, SDR)
PK | FLE NAME — = - DEFINITION_TERM _ e CATs- Logical category of data
PK | SURVEY CYCLE DEFINITION_DETAILS PK {i.e., demographics, education,
RLE_DESCRIPTION PK | DELVERY DEFINITION_SCOPE PK employment, R&D Funding,
:t:-:g'{EMAT DATE_ADOPTED PK institutions, re spondents}
DELIVERY_DATE SURVEY_CYCLE . wxs i
e Taal DEERITiPE VARASLE 1D cokmnsind e tbles
NUMBER_OF_RECORDS_IN_FILE DEUIVERY_SEQUENCE_NUMBER SEQUENCE_NUMBER
NUMBER_OF_VARIABLES_IN_FILE DELIVERY_MEDIUM RELATED_DEFINITION_ID
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Data Repository Metadata Design

META_VARIABLES_KEYWORDS META_TOPIC_ANALYSIS_GUIDE NCSES Repository Database Schema (Revision 1.1)
META_SLRVEY_CATEGORIES PK | VARIABLE ID PK | IOPICID
ek | susvey PK | KEYWORD Metadata Data
PK | CATEGORY <+
Data Flow
T Keywords
META_SURVEYS [LE AANINS
META_VARIABLE_DESIGN_CHANGES
LS 03— — — —~ \ :; % Instrument Response
PK | VARIABLE ID Data
FIETVEHAME SURVEY QYCLE
32?;5_&;_ ,::[ :: ‘SHANGE TYPE 1D META_VARIABLES. RANKING_ORDER ___{untouched)
SURVEY_PRIMARY_CATEGORY SUR_BASE_DATA
OVERVIEW_PURPOSE CHANGE_DESCRIPTION 1 px_| variagie 1D
OVERVIEW_RESPONDENTS CHANGE_SEQUENCE_NUMBER META_RECODING_CROSSWALKS
OVERVIEW_KEY_VARIABLES RETROACTIVE_FLAG VARIABLE_NAME
TYPE_SAMPLE_CENSLIS = SAS_NAME (if applicable) I ok | cposswaie namae
NATURE_LONGITUDINAL_XSECTIONAL SURVEY
- 1 Codes/
S u rvey Va,r I ab I e — SUR_OPER_CAT1_DATA
e AETASREROEE || SET_SURVEYS_TALLIES.
APPLICABLE_FEDERAL_STATUTES DETAILS_PAGE_URL F O r m ats SUR_OPER_CAT2_DATA
CYCLE_FREQUENCY DATA_TYPE_ALPHA_NUMERIC \SET_NAME
DATA_EARUEST_YEAR SURVEY DATA_LENGTH - EY_CYQE
DATA_MOST_RECENT_YEAR REFERENCE_VEAR DATA_PRECISION e LE A am BLE_ID SUR_OPER_CAT3_DATA
NEXT_CYCLE_REFERENCE_PERIOD DESCRIPTIVE NAME DATA_SCALE RELATED_CODE_NAME PK | CODE NAME
NEXT_CYCLE_RELEASE_DATE SHORT DESCRIPTION DB_TABLE_NAME PK | CODE VALUE
CURRENT_STATUS REFERENCE_PERIOD_TEXT DB_COLUMN_NAME
CURRENT_STATUS_DATE REFERENCE_DATE_START DB_DATA_TYPE META_DATASET_SURVEYS VARIABLES | FREQUENGES
CURRENT_STATLIS_REASON REFERENCE DATE END RECODE_ALGORITHM_TEXT FREQUENCIES, WEIGHTED
AVAILABLE_DATA_FORMATS RECODE_ALGORITHM_URL PK | SURVEY OYQE SUR_OPER_DATA_CHANGES_LOG
DATA_DELIVERY_SYSTEMS. DB_RECODE_FUNCTION — ek | vaRigBLE 1D
TREND_ANALYSIS_NOTES DESIGN._f 5 TODATE SURVEY_CYCE
GENERAL_NOTES u rve VARABLE_ID/NAME
DESIGN_REVISIONS_TODATE META_RELATED_VARIAZ - GHANGE_TYPE
TRACKING_DATE_LOADED *** u e St I O n e Xt ;‘t&\/ﬁ’é
TRACKING_USER_LOADED *** Pk | VARIABIE 1D I i
TRACKING_DATE_UPDATED *** PK | RELATED VARIABY
TRACKING_USER_UPDATED ‘ C I e
| DELIVERY
DB_VIEW_NAME
UA_UNTT_NUNRESPUNSE_DETATS DB8_VIEW_COLUMN_NAME
QA_ITEM_NONRESPONSE_DETAILS DATA_REVISIONS_TODATE Audience/Product
QA_IMPUTATION_DETAILS Foaised Data
QA_MEASUREMENT_ERRORS_DETAILS
QA_ADDL_DETAILS META_DATASETS
DATA_COLLECTION_CONTRACTOR SUR_DATASETS_DATA
Y DATASET NAME 2
Qf;?;ﬁ?i”{,—,f&'}mm“ META_SURVEY_COLLECT_MODES,_INFO PK :
FRIMARY_SPONSOR_ORG_UNIT T
ADDITIONAL_SPONSORS PK_| SURVEY CYCIE =
Microdata
META_SURVEY_DESIGN_CHANGES | PRIMARY_CONTACT_EMA| -
PRIMARY_CONTACT_PHOI
PK | SURVEY CYQlE DATE_LAUNCH O e C I O n
PK | SURVEY SECTION DATE_CLOSE_OUT - -
PK | CHANGE TYPE 1D DATE_QA_CONTRACTOR F I e L I n
DATE_QA_NCSES
CHANGE_DESCRIPTION DATE_PUB_IB
SEQUENCE_NUMBER DATE_PUB_DSTS e O v
RETROACTIVE_FLAG GENERAL_NOTES_ERRATA| T
META DEANITIONS NOTES:
AR AL | I QUESTIONNAIRE_FILE_NAME ® SUR-Survey prefix (i.e., FSS,
QUESTIONNAIRE_LOCATION_URL PK | DEFINITION_ ID RDX, SDR}
PK | DELIVERY IVERIES . META_LOOKUPS. 4 .
PK | ELE NAME - DEFINITION TERM e CATs- Logical category of data
DEFINITION_DETAILS PK | TABLE NAME fi.e., demographics, education,
ALE_DESCRIPTIO a a e Ive ry DEFINITION_SCOPE PK | COLUMN_NAME employment, R&D Funding,
e DATE_ADOPTED PK | COLUMN_CODE VALUE institutions, respondents}
| SURVEY_CYCLE . wxs i
FILE_PHYSICAL_LOCATION DELIVERY_TYPE VARIABLE_ID CODE_DESCRIPTION ! Sy B"Mhe m:: ackiig
NUMBER_OF RECORDS_IN_FILE DELIVERY_SEQUENCE_NUMBER SEQUENCE_NUMBER CATEGORY Finais ;b e taies
NUMBER_OF_VARIABLES_IN_FILE DELIVERY_MEDIUM RELATED_DEFINITION_ID ACTIVE_FLAG
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Next Steps

Data Infrastructure
« Load microdata
« Load metadata

Data Tools and Access
* Implement integration technologies
* Provide training for staff on existing data tools
« Pilot dynamic data tables
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Thank youl!

Contact Information
Kimberly Noonan
knoonan@nsf.gov

703-292-5159
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