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• 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 

National Center for Science and 

Engineering Statistics (NCSES) 
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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 

NCSES Surveys 
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InfoBrief 
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Published Data Tables 
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WebCASPAR 
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SESTAT 
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State Data Tool 
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Current Environment 
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External Data Users 

Trend Analyst 

Policy Analyst 

Specific Interest 

Researcher 

Trend Analyst 

Browser 

DST = Detailed Statistical Tables 
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• 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 

Data System Vision 
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Data System Vision 
NCSES Data User Types 

Researcher 

Trend Analyst 
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Browser 

NCSES Staff 
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Simple: 

• Point estimates 

• Ranges 

• Graphics 

Example queries: 

• Tables 

• Trends 

• Simple Comparisons 

Complex: 

• Regression 

• ANOVA 

• Data Mining 

• Diagnostics 

Research: 

• PhD Dissertations 

• MS Theses 

• Journal Articles 

Staff: 

• Info Briefs 

• White Papers 

Policy/Trend Analyst: 

• Lobbying Interests 

• Policy Associations 

Specific Interest: 

• Quick Facts 

• Specific Questions 

Browser 

• No Specific Interest 

• See what’s available 

Query Complexity 
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NCSES Data Tool Sectors 

Researcher 

Trend Analyst 

Policy Analyst 

Specific Interest 

Browser 

NCSES Staff 
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Web-Interface data tools 

Desktop data tools 

User Needs and Requirements 
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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 
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Overview of Work Streams 
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1. Data Infrastructure Work Stream 

KEY

1. DATA 

INFRASTRUCTURE

1.1 SESTAT WORK 
STREAM

1.1.1. LOAD 
REPLICATE WEIGHTS

1.1.2. LOAD DATA

1.1.2.2. Update 
documentation of 

survey load process

1.1.2.3 Load 2010 
survey data

1.1.2.1  Complete 
Oracle packages for 

new schema 

1.2. REPOSITORY 
WORK STREAM

1.2.1. ORGANIZE 
DATA

1.1.1.2. Load into 
Oracle

1.1.1.1. Finalize 
Schema

1.2.1.2. Metadata 
schema

1.2.1.1. Microdata 
schema

1.2.1.3. Data 
cleansing and 

validation

1.2.1.4. Define 
variables

1.2.1.5. Versioning — 
“As collected” vs. 

final data

1.2.2. LOAD DATA 1.2.3. NEXT STEPS

1.2.2.2. Process 
improvement

1.2.2.1. Load existing 
surveys

1.2.2.3. Process 
standardization

1.2.3.2. Build data 
warehouse

1.2.3.3. Integration 
with taxonomy 

server

1.2.3.1. Integrate 
SESTAT Data

Uses existing tools/
capabilities owned by 

NCSES

Requires additional 
software tools for 
implementation

Maintain current functionality 

Enhance transferrable functionality 

Design and build new infrastructure 
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2. Data Access and Tools Work Stream 

Expand use of current tools 
Evaluate additional  

COTS tools 

Outreach 

KEY

2. DATA ACCESS/

TOOLS

2.1. USER 
EXPERIENCE WORK 

STREAM

2.1.1. INFORMATION 
ARCHITECTURE

2.1.2. SESTAT WORK 
STREAM

2.1.2.2. New 
Features

2.1.2.1.  New 
Content

2.2. 
COMMUNICATIONS 

WORK STREAM

2.1.3. REPOSITORY 
WORK STREAM

1.1.1.2. Dynamic 
DST’s

2.1.1.1. Integrate 
tools with DST’s and 

website content

2.1.3.2. Content 
Development

2.1.3.1.Data
Access Tools

2.1.3.2.1. 
Visualization/

Graphics

2.1.2.2.1.Tablet 
integration

2.1.2.2.2. 
Visualization/

Graphics

2.1.4. EVALUATE 
TOOLS

2.2.1. EXTERNAL 
USERS

2.1.4.2. Ease of use

2.1.4.1. Technical 
requirements

2.1.4.1.1. Trends 
over time

2.2.1.2. Other NSF

2.2.1.3. Other 
Federal Agency

2.2.1.1. Policy

1.1.1.2. Query by 
subject/keyword

2.1.1.1. Cross-survey 
analysis

2.1.2.1.1. Standard 
error

2.1.2.1.3. More 
variables in public 

display

2.1.2.1.2. More 
accurate media 

salary

Suppression

Rounding

2.1.3.2.2. Shared 
Processes/Programs

2.1.3.1.1. SAS 
Metadata Server

2.1.3.1.2. Training 
and configuration of 
SAS Enterprise Guide

2.1.3.1.3. Training 
and configuration of 

SAS JMP

2.2.1.4. Associations

2.1.4.1.1. Trends 
over time

2.1.4.1.1. Trends 
over time

2.1.4.1.1. Trends 
over time

2.1.4.1.1. Trends 
over time

General Analysis

Statistical Analysis

Drag and Drop Drilldown

Uses existing tools/
capabilities owned 

by NCSES

Requires additional 
software tools for 
implementation
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3. Operations Work Stream 

KEY

3. OPERATIONS

3.1. SYSTEM 
MONITORING

3.6. SYSTEM 
SECURITY

Uses existing tools/
capabilities owned by 

NCSES

Requires additional 
software tools for 
implementation

3.2. USER DB 
MAINTENANCE & 

UPDATES

3.3. SW MAINT., 
ACQUISITION & 

UPGRADES

3.4. HW MAINT., 
ACQUISITION & 

UPGRADES

3.7. SYSTEM 
DOCUMENTATION

3.5. DBMS 
MAINTENANCE

3.3.1. Application 
server (JRun) 
replacement

3.3.2. DBMS (Oracle) 
version upgrade

(10g ® 11g)

3.4.1. External hard 
drive for Repository 

data files
3.4.2. Server upgrade

3.6.1. Business 
Continuity exercise

3.6.2. FISMA 
compliance

Keep servers running and portals active 
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1. Data Infrastructure Timeline 
DATA INFRASTRUCTURE SWIMLANES
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Q4Q1 Calendar 2012 Q2 Q3 Q4 Q1 Calendar 2013 Q2 Q3

KEY

Revise SESTAT  load 
scripts for efficiency 

and repeatability

Load 2010 SESTAT 
data

Integrate SESTAT 
and Repository Data

Load RDX and GSS  
metadata into 

Repository

Load SED and FAC 
data into Repository

Load SED and FAC  
metadata into 

Repository

Load FSS and FFS 
data into Repository

Load FSS and FFS 
metadata into 

Repository

Create repeatable 
load scripts

Design OLAP Cubes 

Deploy OLAP cubes

Repository/
Taxonomy 

Integration Phase I 
(TIN)

Repository/
Taxonomy 

Integration Phase II 
(Funding Agencies)

Repository/
Taxonomy 

Integration Phase III 
(Disciplines) 

Replicate weights 
on SESTAT Server

Load RDX and GSS 
data into Repository

Repository — Oracle database containing reference 
copies of NSF survey data.
OLAP — Online Analytical Processing. A “cube” presents 
data in multiple dimensions to facilitate analysis. 
FAC — Survey of Science and Engineering Research 
Facilities
FFS — Survey of Federal Funds for Research an d 
Development
FSS — Survey of Federal Science and Engineering 
Support to Universities, Colleges, and Nonprofit 
Institutions
GSS — Survey of Graduate Students and Postdoctorates 
in Science and Engineering
RDX — Survey of Research and Development 
Expenditures at Universities and Colleges
SED — Survey of Earned Doctorates

2012 2013 
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2. Data Access and Tools Timeline 
DATA ACCESS TOOLS  SWIMLANES — 1
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Q4Q1 Calendar 2012 Q2 Q3 Q4 Q1 Calendar 2013 Q2 Q3

Standard Error for 
Totals in Testing 

Phase

Standard Error for 
Totals in Production

Standard Error for 
Median Salary in 

Testing Phase

Standard Error for 
Median Salary in 

Production

Develop and test 
suppression 
algorithms 

incorporating 
standard error

Deploy suppression 
algorithms to 

production

Visualization 
Enhancements — 

Phase I

Visualization 
Enhancements — 

Phase II

Website content 
and data tools 

integration design
Pilot dynamic DSTs

Microdata topical 
search (Phase I)

Microdata topical 
search (Phase II)
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2. Data Access and Tools Timeline cont’d 
DATA ACCESS TOOLS  SWIMLANES — 2
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JMP Training
SAS Enterprise 
Guide Training

Deploy Shared 
Processes (Phase I)

Pilot Cross-Survey 
Analysis

Deploy Shared 
Processes (Phase II)

Install SAS 9.3, 
Workspace and 

Metadata Server

Evaluate SAS 
Stored Process 

Server

Purchase
SAS Integration 

Technologies

BI Tool Make/
Buy Decision

Metadata Explorer
Enhanced to 

Support Repository 
Surveys  (Phase I)

Metadata Explorer
Enhanced to 

Support Repository 
Surveys  (Phase II)
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3. Operations Timeline 
OPERATIONS SWIMLANES
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Infrastructure 
Upgrade

(Server, Storage)

Oracle Upgrade on 
New Server

Oracle Upgrade in 
Production

Finalize 
Infrastructure 

Roadmap

Determine 
Application Server 

replacement

Procure TMS and 
Test on New Server

TMS in Production

Configure and Test 
New Infrastructure

(Oracle 11, APP 
Server TMS)

New Server/Storage 
in Production
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Data Infrastructure: Repository 

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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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 

• Metadata 

• Computer Code 

• Documentation 

• Product and Report Data and Associated Files 

• According to specified requirements 
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Data Repository Delivery Requirements 

VARIABLE_NAME VARIABLE_LABEL QUESTION_NBR STATUS_PREV_CYCLE

RECODE_ 

VARIABLE_

FLAG

DERIVED_ 

VARIABLE_

FLAG

DESCRIPTION QUESTION CODE_NAME DATA_TYPE DATA_LENGTH DATA_SCALE DATA_CLASS NOTES

institution_id Institution ID SYSTEM UNCHANGED 0 0 ID number
System assignment based on order of 

addition to the universe.
NUM 0 NUMERIC Cannot be missing.

PHDFY PHDFY DERIVED UNCHANGED 0 1 Fiscal year of doctorate
Fiscal year derived from PHDMONTH 

and PHDCY
YEAR_CODE NUM 0

NUMERICAL 

INTERVAL
Cannot be missing.

FORMIND FORMIND Cover page UNCHANGED 0 0 Form type indicator

Version of the questionnaire used is 

indicated on the front cover by the 

graduation date ranges, in addition to 

the color of the questionnaire.

FORM_CODE CHAR 2
CHARACTER 

CATEGORICAL

Cannot be missing 

(nonrespondents 

assigned value for the 

corresponding FY in 

which they were added 

to the DRF).

DOCCODE DOCCODE Cover page UNCHANGED 1 0 Type of doctorate

Please complete: [Type of Research 

Doctoral Degree (e.g. Ph.D., Ed.D., 

etc.)]

DOC_CODE CHAR 2
CHARACTER 

CATEGORICAL

PHDDISS PHDDISS A2 UNCHANGED 0 0 Dissertation field

Using the list on page 7, choose the 

code that best describes the primary 

field of your dissertation research

FOS_CODE NUM 0
NUMERIC 

CATEGORICAL

If numeric code not 

provided but verbatim 

field is, staff code the 

verbatim.

TUITREMS TUITREMS A4 UNCHANGED 0 0 Tuition remission - full or partial

If you received a full or partial tuition 

remission (waiver) for your doctoral 

studies, was it:1, I did not receive any 

tuition remission; 2, for less than 1/3 

of tuition; 3, between 1/3 and 2/3 of 

tuition; 4, more than 2/3 of tuition, but 

less than full; 5, full tuition remission

TUITREMS_CODENUM 0
NUMERICAL 

ORDINAL

SRCEA SRCEA A5.a UNCHANGED 0 0 Fellowship, scholarship

Which of the following were sources of 

financial support during graduate 

school: Fellowship, scholarship?

YES_NO_CODE NUM 0
NUMERIC 

CATEGORICAL

SRCEB SRCEB A5.b UNCHANGED 0 0 Grant

Which of the following were sources of 

financial support during graduate 

school: Grant?

YES_NO_CODE NUM 0
NUMERIC 

CATEGORICAL

UDEBTLVL UDEBTLVL A7 UNCHANGED 0 0 Undergraduate debt level

When you receive your doctoral 

degree, how much money will you owe 

that is directly related to your 

undergraduate and graduate 

education? Undergraduate.

DEBTLVL_CODE NUM 0
NUMERICAL 

ORDINAL

CODE_NAME CODE_VALUE CODE_DESCRIPTION CODE_SUB_CATEGORY

YES_NO_CODE 1 Yes

YES_NO_CODE 2 No

YES_NO_CODE 3 Don’t know

FORM_CODE 73 1st Brown (1973)

FORM_CODE 74 1st Blue (1974)

FORM_CODE 75 1st Green (1975)

FORM_CODE 76 2nd Green (1976)

FORM_CODE 77 1st Yellow (1977)

FORM_CODE 78 2nd Yellow (19781979)

FORM_CODE 80 2nd Brown (1980)

FORM_CODE 81 Blue (1981)

FORM_CODE 82 Grey/Purple (1982)

FORM_CODE 83 Cream/Black (1983)

FORM_CODE 84 Cream/Green (1984)

Column Name Description Valid Values

VARIABLE_NAME Variable name
Character string including alphanumeric and underscore 

character (no spaces or special characters)

VARIABLE_LABEL
Variable label. This can be the 

same as the variable name.

Character string including alphanumeric and underscore 

character (no spaces or special characters)

Alphanumeric representation of corresponding question 

number, eg: A5, Q3, B7.a

SYSTEM = if variable is assigned by contractor during 

processing or by a reference table lookup, eg DRFID or 

Carnegie Classification

RECODE: if response is recoded to a categorical or ordinal 

variable

DERIVED: if variable is a new variable, derived from 

arithmetic expression of questionnaire response or other 

variables

UNCHANGED

NEW

MODIFIED

0 = not recode variable

1 = recode variable

0 = not derived variable

1 = derived variable

DESCRIPTION Short description 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 

applicable)

Code must be listed in CODES tab with all relevant 

information, e.g. YES_NO_CODE, DISS_CODE

DATA_TYPE Data type CHAR or NUM

DATA_LENGTH Variable length Maximum length of variable (Character variable only)

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

CHARACTER CATEGORICAL

CHARACTER TEXT

NUMERIC CONTINUOUS

NUMERIC CATEGORICAL

NUMERIC ORDINAL

NOTES
Any notes or comments about 

variable
Text

Column Name Description

CODE_NAME
The code name referenced in 

DRF tab

CODE_VALUE Valid value, one per row

CODE_DESCRIPTION Description of value

CODE_SUB_CATEGORY Sub-category (if applicable)

Data Dictionary Guide Tab

Variable Detail tab (e.g 'DRF' tab)

QUESTION_NBR

STATUS_PREV_CYCLE

QUESTION

The question number or 

processing code 

corresponding to variable

Status of variable as 

compared to previous survey 

cycle data collection/delivery

Long description of variable

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 descriptions in separate rows. 

DATA_CLASS Variable class

This tab should include one row for each variable in the data file. For each variable, please provide the following information 

in the corresponding columns.

Boolean indicating whether 

variable is a recode variable
RECODE_VARIABLE_FLAG

DERIVED_VARIABLE_FLAG
Boolean indicating whether 

variable is a recode variable

Metadata requirements 

• Comprehensive 

• Standard formats 

• Machine-readable 
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Data Repository Schema 

SURVEY CYCLES*

SURVEYS*

DELIVERIES

FILES

Inputs

Outputs

Base
Final & Semi-

Patches

Types

Base
Imputed

System
Recodes

TALLIESSURVEY DESIGN
CHANGE LOG

A
LT

ER
N

A
TE

KEY
* = Changing Data Dimension
Alternate = Alternate Data Access Point

VARIABLES*

CODEBOOKS*

PICKLIST

CROSSWALKS*

VARIABLE DESIGN 
CHANGES LOG

A
LT

ER
N

A
TE

DATASETS

M
A

IN
 E

N
TR

Y 
P

O
IN

T

Base
Final/Patched

Need-based

DataMetadata

 
BASE DATA

 
FINAL DATA

DATA 
CHANGES LOG

DATA VIEWS

 
NEED-BASED 

DATA
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A
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Data Repository Metadata Design 
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Data Repository Metadata Design 

Variable Survey 

Survey 

Cycle 
Question Text 

Keywords 

Codes/ 

Formats 

Microdata 

File Link 

Data Delivery 

Collection 

Method 
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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 you! 

 

 
Contact Information 

Kimberly Noonan 

knoonan@nsf.gov 

703-292-5159 


