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School Redistricting Example
Maptitude Workshop — March 31, 2018

Background: Washington, DC has nine public high schools: Anacostia, Ballou, Cardozo, Coolidge, Dunbar, Eastern,
Roosevelt, Wilson, and Woodson (more on DC Public Schools here). These schools have vastly differing demographics
in terms of overall number of students, racial and ethnic background, and socioeconomic status, so determining equitable
catchment areas is difficult. Not discussed here will be DC’s charter school system (more here) or specialized schools like
the Duke Ellington School of the Arts, since these schools do not use catchment areas to determine attendance.

Objective: Learn to use Maptitude’s Territory Tool to redistrict DC public high school catchment areas and visualize
corresponding changes in school demographics in real time.

Input Data: DCSchools.shp, an ESRI shapefile containing information about DC’s 179 census tracts, including:
SCHOOL, the DC public high school that students from that census tract attend;

STUDENTS, the current number of students residing in the census tract;

PROJ2, the projected number of students living in the census tract in 2020; and

PROJ5, the projected number of students living in the census tract in 2023.
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81: Importing and Preparing an ESRI Shapefile for Analysis

Purpose: One of Maptitude’s strengths is its ability to import files of several formats. This section outlines the procedure
for importing an ESRI Shapefile into Maptitude and addresses changing input data types, one of the most common issues
of data import.

1. Open Maptitude on your PC.

2. Click the folder = or File -> Open to open -
DCSchools . shp. Navigate to the directory where you —— e e
saved the shapefile. When you have found your directory, .o B ™ i
select the file type ESRI Shapefile (*.shp) to view =2 L o B
shapefiles in your directory. Select bcschools. shp and Bonamens | () g -
click “Open.” < ot

= AP Larson (E)
e ’ (DOpenas[ead—cmy [ Add to map ’
S(D(Ee:sfor exclusive
File name: ~ | Esi Shapefile (-shp) I
Options.. Cancel
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3. You will see a new window allowing you to adjust
properties of your file as you import. Check the box for

“Import Layer,” and give your layer name an appropriate
title.

4. By selecting the “Import Layer” option, you can save your
ESRI Shapefile in a Maptitude-compatible format. Save
this file in your directory with the name of your choice.
Click “Save.”

At this point, a map of Washington, DC should appear in
Maptitude.

Esri Shapefile

File

Version

Extent

Type

Impart Options

2
- v 1

Organize ~ New folder
2016Fall A Name
2017Fall

2017Spring

2017Summer

2018Spring

Apps

bin

Business Analyst

nVRDC hd

? X

E:\2018Spring\Maptitude Workshop\S:

1000 Cancel

(-77.119759,38.791645)-(-76.909393,38.995845)

Polygon Coordinates

Layer Name “ Redistricting 1

Import layer

Eliminate duplicate boundary lines

<« 2018Spring >

SampleData2

If areas overlap
(® Merge the overlap with one of them
(O Create a new area

(O Maintain overlapping areas

Maptitude Workshop > SampleData v O Search SampleData

Date modified Type Size

3/24/2018 11:48 A...  File folder

File name: | Redistricting 1

» Hide Folders

—

Save as type:  Geographic File (*.dbd)

Save Cancel
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5. When importing the ESRI Shapefile, all fields — including
the current and expected student populations — have been
imported as text. These should be changed to an integer
(numeric) format. Select Dataview -> New Dataview to
view the data corresponding with each census tract. As you
scroll rightward, you will see the fields SCHOOL,
STUDENTS, PROJ2, and PROJ5.

6. Click the Modify Table -+ button. This dialog allows you
to change the data types of fields as necessary. Change
STUDENTS, PR0OJ2, and PROJ5 to a numeric field by
clicking the drop-down menu under “Type” and selecting
“Integer (4 bytes).” Click “OK” to save changes.

Now that the ESRI Shapefile has been successfully
imported into Maptitude, it is time to visualize the current
distribution of the student population.

Modify Table

Table Structure

? x|

Display Name |’\ ;
|

Field Description

Field Name Type |Width ‘ Deci| Index‘ Defauh| Format
MTFCC Character 80 O None
FUNCSTAT Character 80 O None
ALAND Real (8 bytes) 19 1 O None
AWATER Real (8 bytes) 19 1 O None
INTPTLAT Character 80 O None
INTPTLON Character 80 O None
SCHOOL Character 80 O None
PROJ2 Lﬂ 8 O None
PROJS Integer (4 bytes) 8 O None
STUDENTS Integer (4 bytes) 8 O None

Cancel

Add Field

Drop Field

Move Up

Move Down

Attach Codes
Drop Codes

Export Codes

Aggregation

Record Information

Add Records Settings...
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§2: Choropleth Mapping and Current Student Attendance

Purpose: Choropleth mapping is a fundamental skill in GIS. This choropleth map will allow the viewer to see and
understand the spatial distribution of DC public high school students at a glance.

1. Create a choropleth map of current enroliment.
Select the map icon W and input the following
information:

a. Field: STUDENTS

b. Method: Optimal Breaks. Feel free to try
others.

c. No. of Classes: 8.

Click “OK” to view.
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2. Change the default color scheme of the map. Select

the map icon W go to the “Styles” tab, and change
the color options under “Color Sets.” Click “Apply”
to view the changes and “OK” to save.

s e e ses)

o simre  amosmcruer

Settings Styles

Choose a class

150 to 279 (30)
280 to 399 (28)
400 to 599 (37)
600 to 779 (29)
780 to 999 (16)
1000 to 1399 (12)
1400 and above (4)

BRRARCL

149 and below (23)

Legend Text

Style...
Copy Pattern

Reset Text

|| 149 and below (23)

Color Sets

<< Previous Mext ==

From |1 v/ to | IEEEEEA |

Swap Start and End

oK Cancel Apply Remove = Customize

B e

T ETIT W OTE
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Dizplay Manager

3. Change the color of the default border between

. = 10 Degree Grid Area
census tracts. Double-click the box to the left of DC & [7] World Country
Schools in the Display Manager. This will open a c e
window allowing you to change the border color, 5 LandmarkArea
style, and width. @ [ Water Area

a i
ail
a
a
a [ ] state

B ®

B B =

Street

B OB EH B B ®

5
S City/Town
Bl Redistricting 1

=] =]
0|0 0 0O 00 000000000000 O0O0DO0O0CO0

4. Create a map of current school catchment areas in
DC. Select the map icon % and input the following
information:

a. Field: SCHOOL
b. Method: List of Values
c. No. of Classes: 9.
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§3: Introduction to Maptitude’s Territory Tool

Purpose: Use Maptitude’s Territory Tool to create school catchment areas with balanced sizes and learn basic functions
within the Territory Manager.

83.1 Starting the Territory Tool

1. Select the New Map button T to open the Create-A- [ Create-s-viap wizara ' 1
Map Wizard. Select “Territories” and click “Next.” Create 2 New Map

() Map of my own data @ Territories

(O General purpose map

” Browse

Area to Display in the Map

Region | USA (HERE) - 2016 Quarter 4

g Cancel <Back Finish

s} et Z x T Cien s - ;. P A T

2. Select “From my existing area layer.” Your file Teritory Wizard X
should be highlighted automatically. Click “Next.” e femones :

(O Interactively from areas in a map

() From my territory table

o .

@ From my existing area layer

From

isting area layer e you
use an ares layer in sn open map as
jour temitories. The layer cannot be O F - T - t I
ne of the default map layers. This is rom my existing point layer
gocd choice if you have an existing
territory layer you want to wark with
nd modify.

g Cancel <Back Finish
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3. Since DC data is available at the census tract level,
update the Territory Wizard with this information.
a. Map: The United States
b. Geography Layer: Census Tract
c. Geography Field: Tract
d. Territory Field: SCHOOL

Click “Next.”

Territory Wizard

NNio,

Chocse the Geography Layer that the.
Termitories will be based on. It is

recommended to start with the

lsome are built from counties, then
ichoose postal/ZIP Codes ss the
(Geography Layer

Map Settings
Map |The United States \/|
Geography Layer |Cemsus Tract v|
Geography Field |Tra(t v|

Examples | 69110000900, 69110001000, 63110000800,

In Region | USA (HERE) - 2016 Quarter 4

Area Layer Settings

[] Copy Attributes Attributes...

0 Cancel <Back Einish
T <

S
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4. Then, select a Tracking Field. This can be filled
with any of Maptitude’s built-in datasets. To
approximate the current high school attendance in
DC, add the number of DC residents ages 15-19.

Click the green plus (+) sign -> Tracking Fields ->
Add Geography Layer Fields -> [Age 15 to 19].
Once [Age 15 to 19] is highlighted, click “OK.”

10

Choose Tracking Fields
Choase Tracking Fields

[Age <5]
[Age 510 9]
[Age 10 to 14]

[Age 20 to 24]
[Age 25 to 34]
[Age 35 to 44]
[Age 45 to 54]
[Age 55 to 59]
[Age 60 to 64]
[Age 65 to 74]
[Age 75 to 84]
[Age 85+]

[Age 21+]

[Age 62+]

[Age 15 to 19]

Filter

Cancel
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5. A map showing DC and its corresponding high
school catchment areas should appear.

11
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83.2 Deleting Census Tracts from Territories

1. The area surrounding the U.S. Capitol is designated
as a census tract in Ballou High School’s catchment
area, which is located at the southern end of DC.
Technically, no students are recorded as living in
the census tract that contains the U.S. Capitol and
White House. Remove this census tract from
Ballou’s catchment area.

View the Territory Manager window and select the
following:

a. Territory: Ballou
b. Select: Areas to remove
c. Geography: Census Tract

12

Territory Manager - Redistricting 1 Territories

Territory ‘ [ Ballou " ‘
Select ‘Areas to remove “ ‘
Geography ‘Census Tract “ ‘

Territories  Changes

L A 00 WS QW *

[Age 15 to 19] v|
|:|Anacostia 5828 ~
[ ] cardozo 8,562
] Coolidge 4363
] Dunbar 3,486
|:| Eastern 2071w
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2. Click the “Select by Pointing” tool * in the top left ¥01 F AT g™ “\Lﬁj .L;«;fm /

D I
' }b% Wi

hand corner of the Territory Manager and select the
census tract that contains the U.S. Capitol. Your
screen should look like this:

|

oun

3. After selecting the tract to delete, click the green
check mark @ to remove the tract. Click the red X
@ to undo any changes.

13
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83.3 Computing Statistics of All Territories
1. Because the ultimate objective is to balance student
attendance across all nine DC public high school
catchment areas, it would be useful to compute the
grand mean of students across all 9 catchment areas.
Maptitude makes this statistic simple.

2. Visit Dataview -> New Dataview to see the current T T p——
balance of students. P e o

3. Calculate the mean number of students across all s TS o v wen] ot om
catchment areas by clicking the “Compute : 1 R R
StatIStICS” button ThlS Wl” dISp|ay the grand [Age 1510 19] L] 38439.00 1331.00 8562.00 2459.9936
mean.

14
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83.4 Transferring Students from One Territory to Another
1. A glance at the Territory Manager’s Territories . .

window reveals that Roosevelt High School has the - @ ‘4\3% ®Q & @ "
fewest students. Use the Territory Manager to Territory | (] Roosevelt V]
transfer additional students to its catchment area.

a. Territories: Roosevelt
b. Select: Any area & prevent overlapping Geography |Census Tract |
territories

Territory Manager - DC Schools Territories

Select ‘Any area & prevent averlapping territories ‘

Territories Changes

Change Deviation  Percent

Select the “Changes” tab to see how the student

. . . Roosevelt
population changes with edits to the school [Age 15 1o 19]
catchment areas.

1,331

2. After adjusting the settings in the Territory
Manager, use the “Select by Pointing” tool © to
attach additional census tracts to Roosevelt’s
catchment area. Click additional census tracts
around the Roosevelt catchment area to add them to
Roosevelt HS. The expected attendance of
Roosevelt will increase as surrounding high schools
decrease.

3. Once you are satisfied with the changes you made
to Roosevelt’s catchment area, click the green check

mark @ to save changes. Click the red X € to
undo any changes.

15
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83.5 Removing Entire Territories
1. Say that you want to delete the Woodson catchment
area in its entirety. Highlight Woodson in the
Territory Manager by left-clicking its name, then
right-click the record and select “Remove.”

2. You will be given the option to remove the territory
along with the following dialog. Select “Yes™ to
remove.

16

Territories  Changes

[Age 15 to 19] w
[] Coolidge 4363 ~
] bunbar 3,486
|:| Eastern 2,071
|:| Roosevelt 1,331
[ wilson 7,762
[l Woodson 1748 B%

Confirm

o Are you sure you want to remove the territory "Woodson"?

Yes

LY

T

T RITEr R e ¥ T T — LT ¥ A b

TETTET SO
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83.6 Creating New Territories
1. Say that you want to divide the Wilson school

catchment area in half by adding another school.
One way to do this would be to remove territory in
the Wilson district that roughly equates half its
student population. Visit the Territory Manager.

a. Territory: Wilson

b. Select: Areas to remove

c. Geography: Census Tract

Select the “Changes” tab to see how the student
population changes with edits to Wilson’s
catchment area.

17

Territory Manager - Redistricting 1 Territories

Bl ro0wnw aq M-

L%

Territory | [ wilson

Select |Areas to remaove

Geography |Census Tract

Territories Changes

Change

Deviation

Percent

Wilson
[Age 1510 19]

3,877 -3,885
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2. Then, allocate the removed areas to a new school.

Visit the Territory Manager.
a. Territory: New Territory
b. Select: Empty areas
c. Geography: Census Tract

3. Once you select all the census tracts within your
new school catchment area, select the green check
mark @ to save. Click the red X € to undo any
changes. You will be given the option to select a

name and color for your new catchment area.

18

Territory Manager - Redistricting 1 Territories

B ro0owsaq

Territory |New Territory v |
Select |Empty areas \’|
Geography |Census Tract V|

Territories Changes

Change Deviation  Percent
Mew
[Age 15 1o 19] 0
New Territory Settings ? x
Territory Settings
Territory Name | Friendship Heights
Color
Balancing Values
Field Balancing Value

T
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84: Extensions

1. Make choropleth maps for PROJ2 and PROJ5, the projected number of high school students in each census tract in
2020 and 2023, respectively. Can you identify any areas of high student growth in Washington, DC?

2. The DC Office of the State Superintendent of Education has stated its intent to build a new high school in
Washington, DC. Where would you place the school, and how would you propose to draw school catchment areas?

3. In planning for school catchment areas, it is important to anticipate future student growth. Would your catchment

areas change when incorporating younger DC residents? (Hint: include younger residents in your calculation
instead of residents ages 15-19).

19



