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e In LAUSD’s Master Planning and Demographic Unit, our job
is to make forecasts for approximately 650 schools
annually, so we need to understand data and demographic
trends at the small-area level.

e \We have been exploring methods for better understanding
the relationship between data elements at the micro-level.

e Most of an elementary school’s forecast depends on births,
making the relationship between births and children
entering school at kindergarten and first grades very
important to the accuracy of enrollment projections.
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This map provides a geographic orientation of the Los Angeles Unified Schools District (LAUSD) within Los
Angeles County and surrounding counties.




LAUSD Districtwide Historical and Projected K-12 Enroliments
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Here is the LAUSD District-wide historical and projected total K-12 enroliment.




LAUSD Districtwide Historical and Projected Enrollments
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Drilling down, we see historical and projected enroliments for elementary, middle, and high school grade levels.
The wave of growth that peaked in 2002-2003 can be seen moving through these ranges and leaving the high

school range now.




LAUSD Districtwide Birth to Kinder & 1st Grade Enrollments
NOT INCLUDING INDEPENDENT CHARTER ENROLLMENTS
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Displayed here are LAUSD District-wide trends in individual births and in kindergarten and first grade enrollments.
Not all of the number of children born in the District ends up enrolled in LAUSD by kindergarten (5 years later) or

first grade (6 years later).




LAUSD Districtwide Birth to Kinder & 1st Grade Enrollments
NOT INCLUDING INDEPENDENT CHARTER ENROLLMENTS
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Only about 70% of the number of children born five years earlier appeared in LAUSD’s kindergartens in 2004-05,
and that figure has declined to about 65% now. The remaining 30 - 35% of the number of children born either

migrated out of the LAUSD area or are attending independent charters or private schools.




Private & Fiscally Independent (FI) Charter School Enroliment within the LAUSD Boundary
as a Percent of Total K-12 Enroliments
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Independent charter school enrollments are growing annually, at the same time that private school enrollments are
declining. If the current trends continue, charter schools will soon enroll more children than private schools.

District-wide trends are important to MPD to give us the meta-view, but small-area trends are vital to our being
able to make accurate projections for individual schools.




There are important geographic
patterns of enrollment & births within
the District...
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There are important geographic patterns of enrollment & births both within the District and within individual school
boundaries, and we are developing methods to harness these data relationships. Here we see LAUSD's intra-

district enrollment patterns, with student density shown in green and individual school attendance boundaries
outlined in red.




...and there are also distinct
patterns within each school
attendance boundary
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Looking more closely into a school boundary, we see that within a single boundary there are sub-areas with
distinctly different student counts. Making use of small-area patterns, or ‘micro-trends’, will help us produce more

accurate annual enrollment projections for over 640 individual schools. But there were challenges.




e KEY PROBLEMS with HARNESSING MICRO-TRENDS:

1. How can we make geographic information ‘smart’?

The first problem was making geographic information ‘smart’. Because individual schools’ enrollment projections
must be developed using multiple overlapping attendance boundaries that are not co-terminus, we needed a way

to combine the data.




Map & Data for
Middle School
Boundaries +

Map & Data for
High School
Boundaries +

Map & Data for
Elementary School
Boundaries

LAUSD uses independent map layers for elementary, middle and high school boundaries. Each layer contains
complete spatial and attribute data for the schools within its grade levels, including referencing to the underlying

street map.




Map & Data from
High School
Boundaries +

Map & Data from
Middle School
Boundaries +

Map & Data from
Elementary School
Boundaries

The GIS technique of unioning can be represented visually as layering the independent elementary, middle and
high school boundary vertically on top of each other and then fusing them together into a single layer.




The resulting intersection of boundary lines generates a combined layer of smaller, unique geographies called
micropolygons.
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Each micropolygon is numbered for reference.
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Each micropolygon contains the underlying spatial and attribute data of all three of its component elementary,
middle and high school layers, so it knows which elementary, middle and high schools it belongs to, thus making it

‘smart’. Consequently, this makes micropolygons LAUSD’s most efficient spatial unit of geographic informational
analysis.




e KEY PROBLEMS with HARNESSING MICRO-TRENDS:

1. How can we make geographic information ‘smart’?

1. Solution: Geographic Micropolygons - connect all
data into one ‘smart’ layer

We’'ve now seen how the solution to the first problem was to fuse school and spatial data into a single ‘smart’ layer
of geographic micropolygons.




e KEY PROBLEMS with HARNESSING MICRO-TRENDS:

1. How can we make geographic information ‘smart’?

1. Solution: Geographic Micropolygons - connect all
data into one ‘smart’ layer

2. How can we connect the micro-patterns of student
residence and births to enrollments?

The second problem was how to connect the micro-patterns of births and student residency to K-12 enroliment
forecasting.
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By matching addresses to the resident base map underlying the micropolygon layer, the ‘smart’ micropolygons
were spatially joined to over 640,000 student residence points and over 60,000 birth point
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Counts of students and births were calculated for each micropolygon. This process was repeated for 10 years of
historical data, amounting to over 6.5 million processed records.




STUDENTS BY GRADE

SCHOOL BIRTHS K 1 2 3 4 5 6 7 & % 10 1 12 K12

E100 7] 101 1 101: ga7| 745 12207
E101 1361] 1299] 1456] 1441| 1436] 1430 1413| 1540] 1431 1456| 1481] 1299 1187| 1075| 17953
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H301 441 359) 516] 501 496] 430{ 473 6GO0| 491) 516] 541 3593 247 136] 5733

Micropolygon data were further re-aggregated by attendance boundary to create a K-12 profile for each school.




STUDENTS BY GRADE
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Each school’'s K-12 profile consists of its total resident students by grade,
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as well as its total births.




SELECTED PERSISTENCE AND COHORT MOVEMENT

Actual | Forecast
SELECTED GIS GR+o-GR PERSISTENCE
2005 to 2006 | 2006 to 2007 | 2007 to 2008 | 2008 to 2009 | 2009 to 2010 | 2010 to 2011

Birto 0 72.39% 77.50% 71.15% 74.83% 74.05% 74.05%
Birto 1 7143% 79.14% 78.13% 73.08% 79.10% 76.40%
0to 1 97 46% 109.32%|  100.81%| 102.70% 103.17%|  103.17%
1t02 96.30% 104.35% 99.22%|  100.80% 100.87%|  100.87%
2103 94 66% 9462%|  104.17%| 10156% 101.27%|)  101.27%
3t04 98.43% 100.81% 90.24% 93.60% 93.68% 93.68%
4105 88.24% 9760%|  100.80%| 10090% 100.32%|  100.32%
5106 86.21% 85.33% 92.62% 81.75% 86.47% 92.52%
Bto 7 102.17% 97 .60% 97.17% 89.38% 93.35% 93.35%
7108 96.27% 86.65%|  10164%| 101.94% 99.63% 99.63%
8109 119.09% 126.36%|  13520%| 12742% 129.84%|  129.84%
910 10 71.35% 72.52% 68.10% 74.56% 72.06% 72.06%
1010 11 84.68% 70.08% 89.47% 90.09% 86.55% 86.55%
11t0 12 80.95% 84.04% 75.28% 80.00% 79.10% 79.10%

Percentages were calculated for the birth-to-kindergarten draw (5-year offset) and for birth-to-first grade draw (6-
year offset). Percentages were also calculated for grade-to-grade persistence. Each school had it's own cohort

movement pattern, which the enrollment projection operator used to create the school’s K-12 enrollment forecast.




e KEY PROBLEMS with HARNESSING MICRO-TRENDS:

1. How can we make geographic information ‘smart’?

1. Solution: Geographic Micropolygons - connect all
data into one ‘smart’ layer

2. How can we connect the micro-patterns of student
residence and births to enrollments?

» Solution: Mapping student residence points and
individual births into the ‘smart’ layer to increase
forecast accuracy and precision

We’'ve now seen how the solution to the second problem was to join birth and student data to the ‘smart’ layer of
geographic micropolygons.




e KEY PROBLEMS with HARNESSING MICRO-TRENDS:

1. How can we make geographic information ‘smart’?

1. Solution: Geographic Micropolygons - connect all
data into one ‘smart’ layer

2. How can we connect the micro-patterns of student
residence and births to enrollments?

» Solution: Mapping student residence points and
individual births into the ‘smart’ layer to increase
forecast accuracy and precision

3. How do we simulate how students make decisions in
option areas?

The third problem was how to simulate student choice. In LAUSD, school choice is available at some schools via
Option Areas, where multiple attendance boundaries overlap and are not co-terminus. However, students must be

counted in only one attendance boundary, so our data model needed a way of simulating the school that each
Option-Area student would choose.




- Micropoly GATE STEPS 6/28/06 (using 12/19/05 flow)
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We simulate student choice by means of a demand model that predicts the decisions that students are likely to
make, based on historical trends. We plot all possible choice pathways from kindergarten through high school,




- Micropoly GATE STEPS 6/28/06 (using 12/19/05 flow)
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and then used a prediction algorithm to estimate of how students living in option areas will behave. Once applied,
each student is then routed into the appropriate school’'s boundary. Using a demand model thus allows us to

include choice area students into our demographic forecast equation.




e KEY PROBLEMS with HARNESSING MICRO-TRENDS:

1. How can we make geographic information ‘smart’?

1. Solution: Geographic Micropolygons - connect all
data into one ‘smart’ layer

2. How can we connect the micro-patterns of student
residence and births to enrollments?

» Solution: Mapping student residence points and
individual births into the ‘smart’ layer to increase
forecast accuracy and precision

3. How do we simulate how students make decisions in
option areas?

» Solution: Choice Modeling - simulates which options
students will take

We've seen that the solution to the third problem was to develop a choice-pathway demand-model that simulates
students’ choices in Option Areas.




Exploring Additional Methods
For Understanding
Demographic Trends

We are continuing to explore additional ways of looking at and understanding birth and enrollment trends and
patterns over time.

While our district-wide forecast conveys a macro view of the ‘average’ of LAUSD enroliments,



SY2006-07 to SY2007-08: %Change in GR 1 Enrollment
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a thematic map can provide a fast way to see how smaller areas may be behaving differently from that average.
By mapping data, we can visually compare the demographic changes in small areas and run comparative

statistics to find relationships. Here is the first of three years of change in first grade enroliments by
microgeography within individual attendance boundaries.




SY2007-08 to SY2008-09: %Change in GR 1 Enrollment

Standard Deviations
from the Mean
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Using standard deviations, we can identify areas that are changing at a rate greater or less than the mean, as well
as see in which years and areas there is greater variation in the rates of change. This second thematic map, one

year later, illustrates the change between SY 2007-08 and SY 2008-09, as compared to the district’'s average

change.




SY2008-09 to SY2009-10: %Change in GR 1 Enrollment
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This third thematic map, one year later, illustrates the change between SY 2008-09 and SY 2009-10




BIRTHS: 2002 to 2003 GR 1 ENROLLMENT: SY2008-09 to SY2009-10
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To that map, we can add a comparison of the %change in births between 2002 and 2003 across the same
microgeographies. The children born during this time period will grow up to become the pool of LAUSD’s eligible

first grade students six years later in SY 2008-09.




SY2008-09 to SY2009-10: %Change in GR 1 Enrollment
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Or we could select an area of interest,




SY2008-09 to SY2009-10: %Change in GR 1 Enrollment
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and provide an even more detailed analysis of trends and behavior across microgeographies over time, using data
dimensions of interest.
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