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Overview

= Census Geography

=  Structure
= Small areas, Urban, Metropolitan

= NCES Geography (National Center for Education Statistics)

= School district boundaries
= School attendance area boundaries
= School point locations (public, private, post-secondary)
= Geocodes (associations with geographic areas)
= Locales
= Demographic Data Sources
=  American Community Survey

» TIGER/Line
«  Etc.
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Census Geography
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Census Geography

» Structure

= Basic Hierarchy (fully nested)
= Extended Hierarchy
= Type
= Statistical areas
= Legal areas

= TIGER & MAF

= TIGER - Topologically Integrated Geographic Encoding and Referencing
= MAF — Master Address File

= MTDB — MAF/TIGER Database
= TIGER/Line — Annual public product derived from MTDB
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« Census Data Mapper and an anline mapping application. Our products are

= Referance * TIGER/Line Shapefiles - Mew 2013 Shapefiles
= Thermatic * TIGER/Line Geodatabases
" Euaffhs;zi‘ab'e far ¢ TIGER/Line Shapefiles & Geodatabases pre-joined with Demographic Data
» Cartographic Boundary Files
Data o KL Prototype Files
s TIGERweh

= TIGER Products

= Census Gencader Which product should | use?

Descriptive Vintages
m EpacRED tevel of Betall Attributes Available

= Partnership Shapefiles
= Relationship Files

= Gazefteer Files TIGER/Line Shapefiles Most mapping projects—-this is our most comprefensive dataset. Shapefiles (.shp) and Boundaries, roads, address Full detail {not Extensive 2006 - 2013, CD
TGER/Line Shapeliles

= Block Assignment Files Designed for use with GIS (geographic information systems). database files [ dbf) inforrnation, water features and rore generahzed) 13

= Marne Lookup Tables Useful for users needing national datasets or all major boundaries  Geodatabase (gdb) Boundaries, roads, address Full detail (not Limited 203

Tallies NSNS T ETEELE for by state. Designed for use in ArcGIS. Files are extremely inforrnation, water features, and mare  generalized)
" large.
= Landyiew . . . . . . .
Dermographic analysis from selected attributes from the 2010 Shapefiles (. shp) and Boundaries, Population Counts, Full detail (not Limited 2010, 2006-2010

TIGER/Line Shapefiles Census, 2006-2010 ACS 5- year estimates, 2007-2011 ACS Geodatabases Housing Unit Counts, 2010 Census generalized) ACS, 2007-2011
& Geodatabases with S-year estimates, and 2008-2012 ACS S-year estimates for Demographic Profile 1 attributes, ACS, 2008-2012
s Sclected geographies. Designed for use with GIS 2006-2010 ACS &-year estimates ACS

Demographic Data
Demographic Data data profiles, 2007-2011 ACS S-year

estimates data profiles.

(o [ oD e TG LT RN Small scale (limited detail) mapping prajects clipped to shoreline. Shapefiles [ shp) Selected boundaries Less detail Limited 2010, 2000, 1290
iles Designed for thematic mapping using GIS. (generalized) I
L RN TN S EEE iewing data or creating maps using Google Earth, Google Maps, KWL (.kml) Selected boundanes Less detail Limited 2010
or ather platforms that use KL (generalized)
YWiewing spatial data online or streaming to your mapping Interactive viewer, HThL Boundaries, roads, address Detailed Extensive 2012, 2010, 2012
TIGERweb application data files, plus REST and inforrnation, water features, and mare ACS
WS map services and

2011 ACE

Measuring America—People, Places, and Our Economy

ABOUT US FIND DATA BUSINESS & INDUSTRY PEOPLE & HOUSEHOLDS GEOGRAPHY NEWSROOM
8 H : Farm




1. Small Areas

= Blocks (11 million+)

= Bloc

Smallest unit for tabulation
ID = State-County-Tract-BlockGroup-Block
Limited demographic data — only basic items from 2010 Census

k Groups (217,000+)
Collections of blocks

Population approximately 1,500 (600 — 3,000)
Smallest area for census sample data — ACS

= Tracts (73,000+)
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Collections of block groups

Population approximately 4,000 (1,500 — 8,000)
Relatively stable over time (longitudinal comparison)

All demographic data available from ACS and censuses
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Small Area Hierarchy
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2. Urban

 Densely developed territory, encompassing residential, commercial, and
other non-residential land uses in which frequent social and economic
interactions occur

* Represent the “Urban Footprint”

 Constructed from blocks and tracts

» Aggregated in larger units based
on population density and physical
proximity

» Accounts for non-residential land
uses that are functionally part of
the urban landscape

 Rural = non-urban residual
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Urban: Classification

e Census Bureau identifies and classifies urban and rural areas after each
decennial census (updated once every 10 years)

« Urban areas (Urbanized Areas, Urban Clusters)
 UA — population >= 50,000
« UC - 2,500 < population <50,000

» Identified solely for the

purpose of tabulating and
presenting statistical data.

« Multiple federal definitions
for urban and rural (program
specific)
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3. Core Based Statistical Areas

= CBSA - urban nucleus and surrounding area

= Constructed out of one or more counties
= |dentify central county

= Add outlying counties with significant economic ties
= May contain urban and rural territory and multiple urban cores
= Contains one or more Principal City
= Metropolian Area — CBSA with population core 50,000+
= Micropolitan Area — CBSA with population core 10,000 — 49,999
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Metropolitan and Micropolitan
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Metropolitan and Micropolitan Statistical Areas
of the United States and Puerto Rico
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NCES Geography

= Why does NCES care about geographic information?

Geography is a fundamental organizing feature of public education
Geographic classifications are present in federal and state law
Geographic indicators are needed for research and survey design
Research results inform administrative and policy decisions

= What types of geographic areas does NCES provide?
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School districts

School attendance areas

School point locations

Geocodes (school and school district associations with other geographic areas)
Locales
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NCES Geography

= Data developed by multiple programs (not centrally organized)
= Data shared across NCES program areas

= How does NCES use geographic information?

= Included as data items in data products (ex: school/student identified as rural)
NELS, NAEP, NLSY, SASS, NHES, ECLS, IPEDS, etc.

CCD, PSS (Provide geographic assignments for other surveys)
= Applied to analytic products and publications
= Added as stratifier in survey design (school point = locale assignment - stratifier)

= Provided in web mapping application to show spatial context of schools and districts
= NCES spatial data relies on Census geography

= Census Bureau develops almost all NCES spatial data

United States”

Census

oassssssss— Bureau

U.S. Department of Commerce
Economics and Statistics Administration 21
U.S. CENSUS BUREAU




1. School Districts
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School Districts: Variation

Geographic structure varies by region
Multiple types — Elementary, Secondary, Unified

Wide range in enroliment:
=  About 40% of districts in the U.S. operate only one school, but
New York City has more than 1,500+ schools
= About 50% of all public students are enrolled in 5% of districts
Wide range in physical size:
= ME has 10x more districts than MD, yet only 1/4 of the enroliment
= DC covers 61 sgm; Nye County, NV covers 18,000 sgm
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School Districts: Geographic Data History

= 40+ year collaboration between Census and Dept. of Ed (pre-ED)
= School district boundaries needed to create census school district data

= Development timeline:

= 1970 and 1980 -- boundaries not retained

= 1990 — boundaries included in TIGER (first digital collection)

= 1994 — ESEA reauthorization required annual school district poverty data for Title |
= 1995-present — boundaries updated every other year

= 2005 — districts included in American Community Survey as standard geography

= 2010 - first decennial census to include school districts as standard geography

= Developed by Census as byproduct of Title | poverty estimates program

= Included in TIGER/Line and available as shapefile and geodatabase
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School Districts

= Data issues
= Updated every other year rather than annually
= QOverlapping boundaries — Elementary and Secondary districts

= Grade-appropriate estimates?

= Demographic data sources for relevant children

= ACS custom tabulations (for NCES)
= SAIPE (Title | poverty estimates

D Secondary District

Elementary District

= Handled at NCES as part of the Census Mapping program
= Currently hosted in the School District Demographic System (SDDS)

= Re-branding as Map.Ed and Education Demographic and Geographic Estimates
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2. School Attendance Boundaries
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School Attendance Boundaries (SABS)

Newest component in the NCES spatial data collection
Grew out of NSF SABINS project (Saporito, William & Mary)

2009-2010 Proof of concept:
= 20,000+ schools in about 600 districts
= 13 Metro areas

» 3 states

NCES School Attendance Boundary Survey (SABS)

= ACS demographic estimates for 2009-2010 areas

= Experimental biennial collection — 2013-2014, 2015-2016

= Pursuing collection from districts that offer more than one school per grade (5000+)
= Accepting paper maps, digital boundaries, and online digitizing tool
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School Attendance Boundaries (SABS)

= Four levels/layers:
= Primary — Low: PK-3'; High: PK-8%
= Middle — Low: 4"-7t; High: 4th-9th
= High School — Low: 7t-12t; High: 12
= Other

= Geographic data structure
= Boundaries stored as a composite package that includes all layers

= Overlapping boundaries — between levels and within levels
» Includes school and agency IDs for linking with CCD, state data, etc.

= Demographic data considerations

= Boundaries come bundled with ACS estimates — social, economic, housing, etc.

» Residence-based estimates

= Total population (not grade-specific)
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SABS: Benefits and Challenges

=  Benefits:

Defines extent of school neighborhood(s)

Provides clues to functional relationships between school levels
Allows for spatial analysis (geoprocesses)

Provides demographic estimates of local characteristics

Provides new research questions and analytic opportunities

= Challenges:
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How to scale/sustain project for the entire U.S.?

How to handle open enrollment and local arrangements?

How reliable are the ACS demographic estimates?

How to manage geodata? (file size, disaggregating layers)

How to handle variations in grade span and feeders?

How to handle gaps in layer coverage and overall district participation?

How to best visualize overlapping layers?

U.S. Department of Commerce
Economics and Statistics Administration
U.S. CENSUS BUREAU

31



Location, Location, Location!
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3. School Point Locations

= Longitude/Latitude based on reported physical location (vs. mailing address)
= Geocoders = algorithms estimate address location based on street info

= Spatial accuracy can vary depending on many factors:

= Address quality
= Address changes

= New schools in new
subdivisions

= Quality of source
data for streets and
address ranges and
points

« Etc.
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School Point Locations: Scope

Public schools (103,000+) — Common Core of Data (CCD)
= Updated annually
= |nitiated in 2000-2001
= Experienced substantial variation in methods/accuracy through late 2000s
= |ncreased improvement after 2010
= Look for LATCOD, LONCOD on annual CCD data files.

Local Education Agencies (17,000+) — Common Core of Data (CCD)
= |dentifies location of reported address for administrative office

Private schools (30,000+) — Private School Survey (PSS)
= Biennial update
=  Wide range of institutions (Parochial, Independents, Amish, etc)

Colleges and universities (8,000+)
= |ntegrated Postsecondary Education Data System (IPEDS)
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4. Geocodes

= Associations between geographic areas or entities

= NCES geocodes rely on school point locations (point in polygon)

= NCESID

= Address (mailing & location)

= County (FIPS, name)

= Congressional District

= Core Based Statistical Area (CBSA)

= Consolidated Statistical Area (CSA)

= METMIC (Metropolitan/Micropolitan indicator)
= Others as needed

= FIPS vs. ANSI identifiers
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How to handle multiple district associations?

Structure of school district geography varies substantially
Districts may not nest cleanly within other types of geography

Districts may have more than one legitimate geocode:

EX. About 20% of districts are in more than one Congressional District

Ex. About 30% of districts are in more than one county
CCD identifies one primary association (district office location)
Single geocode may be misleading (not comprehensive)

What to do?

U.S. Department of Commerce
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Urban-Rural Locales in the United States and Puerto Rico
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5. Locale Geography

* Locale = general indicator of type of geographic area where a school is located

e Assigned since mid-1980s, though methods and criteria have changed

e Assigned relative to other types of geographic areas (e.g., urban areas, metros)

* Created for schools, school districts, libraries, post-secondary institutions

* Provides systematic geographic assignment for all schools in the U.S.

e Used for research, reporting, sampling (as stratifier), program eligibility, etc.

e NCES locale framework has twelve classifications:

United States”
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City — Large, Midsize, Small
Suburban — Large, Midsize, Small
Town — Fringe, Distant, Remote
Rural — Fringe, Distant, Remote

U.S. Department of Commerce
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NCES Locale Example: Classifications

Legend

Metro Areas
City-Large
City-Midsize
City-Small
Suburban-Large
Suburban-Midsize
Suburban-Small
Town-Fringe
Town-Distant
Town-Remote
Rural-Fringe
Rural-Distant

Rural-Remote

Source: U.S. Census Bureau TIGER/Line

CUnited States” U.S. Department of Commerce

e n s u s Economics and Statistics Administration

eassssssss Bureau U.S. CENSUS BUREAU




NCES Locale Framework

City-Large (11): In UA, Principal city with population > 250,000
City-Midsize (12): In UA, Principal city with population between 100,000 - 250,000
City-Small (13): In UA, Principal city with population < 100,000
Suburb-Large (21): In UA with population > 250,000

Suburb-Midsize (22): In UA with population between 100,000 — 250,000
Suburb-Small (23): In UA with population < 100,000

Town-Fringe (31): UC less than 10 miles from a UA

Town-Distant (32): UC between 10 — 35 miles of UA

Town-Remote (33): UC more than 35 miles from UA

Rural-Fringe (41): Rural area < 2.5 miles from UC and < 5 miles from UA
Rural-Distant (42): Rural area 2.5-10 miles from UC and 5-25 miles from UA

Rural-Remote (43): Rural territory > 10 miles from UC and > 25 miles from UA

UA = Urbanized Area UC = Urban Cluster

United States”
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NCES Locale Assignments - School

Suburb

City

Suburb @

City.

School points (XY) are connected to U.S. territory

Census classifies U.S. territory according to locale criteria
NCES collects school addresses for CCD and PSS

Addresses are geocoded — assigned latitude/longitude

School receives the locale value assigned to that area

School #1 (X,Y) = Suburb

United States”
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School #2 (X,Y) = City
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NCES Locale Assignments - District

Districts may have territory and schools in more than one locale
District assignments are based on school locale assignments

Assignments are weighted by school enrollment

= |s there a majority sub-type? If not...
= |s there a majority basic type? If not...

= Consider all sub-types and assign based on plurality
Change in school locale may change district locale

Change in school enrollment may change district locale

U.S. Department of Commerce
Economics and Statistics Administration
U.S. CENSUS BUREAU
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REAP Locale Assignments

* Rural Education Achievement Program (REAP)
 Primary mechanism in ESEA (NCLB) to assist rural schools
* Provides modest funding and additional flexibility for using federal funds

 Two programs:

— Small Rural Schools Achievement Program (SRSA):
* Average daily attendance <= 600
 Allschools in LEA are rural (Locale = ‘7’,'8’)

— Rural Low-Income Schools Program (RLIS):

 Allschools in LEA are in towns or rural areas (Locale='6",’7",’8’)
. LEA has 20% or more of its students from low-income families
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REAP Locale Framework

= Original framework, based on Metropolitan areas, 8 categories

Large City (1): In Metro area, Principal city with population >= 250,000

Midsize City (2): In Metro area, Principal city with population < 250,000

Urban Fringe-Large City (3): In Metro area with Large City, all non-city urban area
Urban Fringe-Midsize City (4): In Metro area with Midsize City, all non-city urban area
Large Town (5): Outside Metro area, place with population >= 25,000

Small Town (6): Outside Metro area, place with population < 25,000 and > 2,500
Rural — Outside Metro (7). Outside Metro area, non-urban territory

Rural — Inside Metro (8): Inside Metro area, non-urban territory

United States”
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Why do CCD and REAP use different locales?

United States”
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Previously shared same framework and will likely in the future
Currently transitioning to new locale framework
Background:

1986 — Locales included in CCD (Only minor changes since then)

2000 Census — Changes in population, Metro areas, Urban areas
2003 — New Census data available and implemented

2003 — 2005 — Data reviewed and new locale framework applied
2006 — New locales appear in CCD

REAP statute requires specific codes (e.g., ‘7’ vs. ‘Rural’)
Reauthorization planned for 2007 (then 2008, 2009, etc)
Transition delayed by delay in NCLB/ESEA reauthorization

‘Old’ codes needed for REAP: ‘new’ codes needed for CCD

U.S. Department of Commerce
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Demographic Data Sources
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Demographic Data Sources: ACS

= American Community Survey (ACS)

= Replaced census long form (sample)

= Annually updated multi-year estimates vs. once every 10 years
= Sample aggregated over geography — e.g., school districts, tracts, BGs
= Sample aggregated over time — 1yr, 3yr, 5yr

= Wide range of social, demographic, economic, housing conditions

= ACS School District Custom Tabulations

= 5-year period estimates for wide range of content (e.g., Income, poverty,
housing value, English ability, parent educational attainment, household
type, occupation, disability, etc.)

= Subset for school-age children (parents) — e.g., children enrolled in public

= ACS File Types (Data Products)
= Summary Tables/Profiles — most common characteristics (%, #)
= Detailed Tables — multi-dimensional cross-tabulations (#)
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Demographic and Other Data Sources

TIGER/Line with 2010 Census and 5yr ACS

= Easy access to selected demographic attributes (pre-joined geo + demo data)
= 2010 Census and 5yr ACS
= Shapefile and geodatabase

2010 Census

= Basic population/housing characteristics — age, race, sex, household type, etc.
= Data available at block level (smallest geographic unit)
= First census with data tabulated for school districts

Small Area Income and Poverty Estimates (SAIPE) — Title |

= Model-assisted estimates incorporate IRS tax data
= Used for Title | allocations to states/districts

Other useful sources with shared ID:

= Common Core of Data — program patrticipation (lunch counts, Title | school, etc)
= F-33 School District Finance Data

United States”
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Data Access:
School District Demographic System (SDDS)

Portal for NCES demographic and geographic data

= ACS school district data — standard product and custom tabulations
= Census — 1990, 2000
= Spatial data — school districts, school areas, school points

Data tables — drill down; download

Maps — ACS summary profiles (social, demographic, economic, housing)

= School District
= School Attendance Boundary

SDDS overhaul late spring
= More flexible, streamlined mapping
= More focus on ACS data and survey information
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Review

= Census Geography

=  Structure
= Small areas, Urban, Metropolitan

= NCES Geography

= School district boundaries
= School attendance area boundaries
= School point locations (public, private, post-secondary)
= Geocodes (associations with geographic areas)
= Locales
= Demographic Data Sources
=  American Community Survey

» TIGER/Line
«  Etc.
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Questions and Contact

Doug Geverdt
U.S. Census Bureau, Governments Division

Education Demographic and Geographic Estimates Program

douglas.e.geverdt@census.gov
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Resources

National Center for Education Statistics

= School District Demographics System: http://nces.ed.gov/surveys/sdds/

= SDDS maps: http://nces.ed.qov/surveys/sdds/ed/profiles/

= School Attendance Boundary Survey: http://nces.ed.gov/surveys/sdds/sabs/

= Common Core of Data: http://nces.ed.qgov/ccd/

U.S. Census Bureau: http://www.census.qov/

Demographic data: American Factfinder: http://factfinder2.census.gov/

= American Community Survey
= 2010 Census

= Small Area Income and Poverty Estimates: http://www.census.gov/did/www/saipe/

Geographic data:

» TIGER/Line boundaries: http://www.census.gov/geo/www/tiger/

= Geocoding to TIGER/Line: http://geocoding.geo.census.gov/geocoder/
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Resources

= ESRI

= Higher Ed Site License resources:
http://www.esri.com/industries/university/academic programs/sitelic-resources

= One-year student license (free):
http://www.esri.com/industries/apps/education/offers/promo/index.cfm

= Training: http://training.esri.com/

» Resources: http://resources.arcqgis.com/en/home/

= ArcGIS How-to: http://resources.arcgis.com/en/help/main/10.1/

= Conferences:
= Association of American Geographers (AAG)
= Population Association of America (PAA) — Applied Demography SIG
= ESRI Education Users Conference
= AERA-SIG?
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