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6

. Introduction

For the past decade, student enrollmenti have declined steadily in
school districts throughout the United States. By the fall of 1980 the
national enrollment of entering.students will likely he the smallest in-
ten years. This loss of students in expansion-oriented American public
education has become one of the iost compelling problems facing schOol
district administrators today.

National Enrollment Trends

Between 1950 and 1970 elementary school enrollments grew from 22
million to 37 million students while secondary school enrollments more
than doubled, from 6.5 million to nearly 15 million students. Public
elementary and,secondary school expenditures rose accordingly from $6
billion in 1950 to over $40 billion in 1970.. By 1970, however, two
decades of educational growth ended as elementary school enrollments
bean to decline. District budgets and federal funds for education .
grew strained as school tax rates and teacher salaries continued to

escalate. Between 1970 and 1974, the nation experienced a loss' of
2.4 million students enrolled in its publiC schools. A total decrease
in enrollments of 3.4 million is expected between:1975- and 1982. Pro
jections from the U.S. Bureau of 'Census. indicate that enrollments will
continue to decline through 1981-82. First grade enrollments will in-r.

crease in 1901, as will enrollments in the higher grades in the suc-

ceeding years. As lower grade enrollments begin to increase, hoWever,
secondary. enrol lment will con ti nue 'to decl i ne through 1990:

anni ng ItrOund Decl i ne

In a iociety unaccustomed to contraction, declining enrollments -

have seriously challenged many public school administrators who.have
enjoyed enrollment .growth during their.preetstonarr-careers Declini ng
enrollments , 'however, coupled with diminishing resources s budget, de-

feats s reductions in.force, program closures, and restricted curric-

ulums, have i ncrea.singly Aemanded -Oat, .teadership-be- famasurekty. .the
ability of adminiltrators to cope with the long and short-range effects
Of this decline.

Plannikg around a declining enrollment requires much more re-
sourceful school district managkent than that during an expanding
enrollment., _Decline cannot be construed as. the TeNtrse.of expan-
sion; the most recent program and staff additions, for instance.
may not be the mOst expendable or.least important. Yet a declining
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enrollment need not imply a corresponding drop in the quality of educa-
tional services. Enterprising and credtive school administrators can
develop better programs through necessary consolidation and can find
effective uses for existing facilities, _Enrollment gdecline can prove
to.be a crisis or an opportunity depending on the management's response..

The key to successful decision-making during declining enrollments
is a comprehensive plfnning process by which facts and opinions are
gathered, alternatives proposed, and decisions made that best perpetuate
community and staff support. Comprehensive and effective-planning implies
long-term and system-wide planning as oppoSed to a short-range "crisis
management" style. Comprehensive planning provides the opportunity to

4

evaluate personnel and policy in times of rapid change and to ensure
quality education despite decreasing resources and enrollments.

Successful school district planning for declining enrollment depends
upon an accurate procedure for mionitoring and predicting enrollment changes.
&Enrollment projections are the prime indicators of future demand for educe-
tional services, programs, staff, and facilities. The credibility of all
planning decisions, of course, is directly linked to the atcuracy of the
projections.

Local Implications

The loss of over five million students within a ten year period
clearly has severely affected school districts throughout the nation.
Knowledge of this national trend is helpful, not.providesade
quate-yuidance for local planning.

Local declining enrollment patterni must be studied to develop
appropriate strategies and procedure% to respond to individual trends.
Each school district, because of unique community needs, must develop
its own strategies, determined by its educational goals and programs,
community'needs, financial resources, enrollment projections, and plan-
ning capability.

Purpose 'and Goals

This study is designed to disseminate valuable in'formation-about
various enrollment projection methodologies used by ithool districts faced
with declining enrollment and population shifts.

Implementing an'enrollment projection Methodology and a omprehensive
plenning methodology in a school district is-often a complex problem be-
cause many possibilities-exist. Many of the possible methods, however,
may not be appropriate for an individual school district. The most use-
ful approach to complex problems where several solutions are possible
and one "right" method is:not readily appirent,'is the case-studrap
proach. Case studfes presented in this study describe enrollment pro-
jection mepodologies presently used in.four metropolitan areas. ,All
areas are experienctng declining enrollments and drastic population shifts.
These four descriptionr describe ways in which selected school districts
around the cantry.facing drastic population shifts and policy alterations
carriea out cOmprehensive planning. The zase studies also describe meth-
odologies for projecting indiiidual school enrollment, e process often
neglected in school enrollment-planning literaturC-but crucial for the



appropriate allocation of school district resources.

Case studies also describe two enroilment projection methodologies
that incorporate varilables other than past ehrollment trends. Both of
these methodologies were designed to improve the accuracy.of the enroll-
ment projection metkodology currently used bi theedistricts. The modifi-
cation attempt failed at one site and is currently being implemented al
the other site. An outline of eaoh methodology's development illustrates
the steps and problems involved in setting up an enrollment projection
methodology in two urban centers with specific problems.

This study hopes to stimulate planning for declining enrollment
and population shifts- and to emphasize the importance of.accurate en-
_rollment projection methodologies.

This study demonstrates that successful research techniques em-.

ployed by various school districts can instruct other districts of
methods Ud aims to pursue or avoid in enrollment projection efforts.

Participants

Four school districts from three distinct national regions were
selected as field sites for_the case studies. The sites - Eugene,
Ore*, Seattle, Washington, Philadelphia, Penrsylvanii, and Austin,
Texas were selected for their unique enrollment shifts, and their
cooperative participation. The sites vary in size and represent
school districts that are actively planning for declining enrollments.
Medium-to-large school districts were used because of established plan- -

ning staff and procedures.within each district's administration.

Overview

For the past decedev_declining student enrollment has forced
--school district administrators thrOughout the nation to adjust to

tht frustrations of managing diminishing resources. In a soCiety geared
to expansilon, planning around budget defeats, program closures, reduc-

- dens in force, increasing 4oss of community support for public schools;
and fewer course offerirgs has placed enormous psychological, financial
and social/emotional pressures on school district administrators.

Planning for declining enrollment can be accomplished only when a
school district can accurately monitor and predict enrollment changes.
Enrollment projections are essential for staffing, budgeting, and facil-
ities planning. Accurate enrollment projections provide reliable-esti-
mates for short-range and long-range planning.tto ensure quality educa-
tional program facjlities, and personnel needs.

Very few documents have directly addressed the development of
accurate individual school enrollment:projectIon'aethodologies. Because

. the use of very small numbers invites random error, individual school
projections are difficult to project with extreme accuracy. Chapters
4, 5, 6 and 7 describe how foUr large Jchool districts responded to
this difficulty of projecting small units (individual schools): These
documentations are intended to advise and instruct other school dis-

_ tricts around the country experiencing uhe same difficulties. Enroll-
ment projection4methodologies were investigated and documented in 'four

I.

3
1



urban centers tn arious geographic regions in the United States. The
four districts, the Eugene Public Schcol District, the School District
of Philadelphia, the Austin Independent School District, and the Seattle
Public School District'are all experiencing declflOng enrollments and
are actively planting for.declining enrollment,":

tie methodologies utilized at each Ortfie four dfstricts consisted
of two major phases: District-wide grade-level projections and individ-
ual school projections. The grade-level projections, acquired through
the cohort survival methodOlOgy or a modification of it, are used to
monitor the individual school projections.

In Eugene, the individual school enrollments are projected by grade
levels for non-initial geades, by advancing the previous years' enroll-
ment as the enrollment for the projected year. Initial grade enrollments
(kindergarten; first grade, seventh grade and ninth'grade) are projected
by utilizing birth-to-kindergarten ratioi for kindergarten antd by solic
iting verbal estimates from junior and senior high schools by approximate
the number of students expected to enroll the next year. The\individual
school projections are subjectively adjusted so that they cumulatively
produce the projected district total.

In Philadelphia, eight sub-district enrollmentst'as well as the t:Ital
district enrollment, are4rojected and toed to monitor individual school
enrollment projections. Individual school enrollments are projected by
uiing a school-to.-sub-distrfct proportional ratio and'adjusting the prow

.

jections to the sub-district and district totals..

.Seattle school district is currently implementing a desegregation
mandate: With no historical data to identify'trends,or the impact of
desegregation, projections of individual school enrollment are.based on
student assignment data. '

4

A computerized system known as-the Student Resairce Allocation
Model (SRAM) has been developed and implemented in Austin to project dis-
trict and individual school enrollments. SRAM utilizes the cohort survival
methodology and displays projectionS for low, medium and htgh cohort sur-
vival,ratios-for the past ten years. It allows an option to include
ratios that max better reflect outside variances affecting the district's
student enrollment. t

Two districts,lugene and Seattle, have recently attempted to modify
their existing enrollment projection methodologies. The Eugene modifi-
cation tested three commonly used 'enrollment projection methodblogies -
cohort survival, regression and ratio r utilizing land use,variables. A
general model.grew out of the field testing. The Seattle Modification
has been developed and is presently ready to be tested. This modification
assigns a ratio value to the smallest indivisible unit (a student) that
represents the pro0ability that-the student will stay in the district.
Tbis is based on residential, past enrollments and assignment variables.
Projections for individual schools are then made when the modification's
simulation sub-program places the student in an attendance area. The
technique utilizes the Markov Chain theory and represents an innovation
in individual school enrollment projection methodologies.

Jhe chapter that follows discusses the role of enrollment projection "

-metliodologies in school district decision-making and the importance of
their accuracy.
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'Utilization of
Enrollment Projection Methodologies

in School Districts wfth
Declining Enrollment

Comprehensive planning can often make the differeme between
oriented and effective school district maragement,. especially in times of
declining enrollment and drastic school population shifts. The first and
most essential element of Comprehensive district planning is an accurate
means of predicting future enrollment. The projections are the basis for
administrative planning decisions, and must achieve extreme accuracy to
ensure that the most economical and appropriate decisions are made.

Enrollment Projection Methodologies 0

School district planners most often make enrollment projections for
one to five years into the future. In school districts where long-range
planning is utilized, district-wide grade-level enrollments are projected
as far as 10 to 25 years into the future. Individual school enrollments
are usually made annually since the small numbers involved are prone to
rind= error in the enrollment projection procedures.. In addition, the
farther away frmm the actual enrollment data, the more inaCiDrattthe,pro.=
jections become. The random erro3 increase for each projected yea-Fin:an
exponential fashion.

The most commonly used methods for projecting schoolAistrict enroll-
ment have utilized past trends to predict future &ends. These methods .

have generally produced quite accurate predictions of enrollment foP the
district. At the Individual school fevel, however, projections based on
past trends must. be adjusted either subjectively or through use of other
methods to accommodate the small numbers INt are subject to random error.
In cities where enrollments are shifting drastically within'the school
district, past trends will probably not be helpful in projecting indivilloal
school enrollments.

The enrollment projection methodology most commonlrused is cohort
survival. Cohort survival aesumes that a relatively consistent number of
,students pass from one grade to the next from year to year and,that.t per.=
centage"of such advancements can.be calculated. On the basis of the pre-

. ceding three to five years' "percentage of survival," the next year's
enrollment can ke projected. 61

Other methodOlogies.commonly used arqund the country are the reiression,
ratio, and Markov methodologies, and a combination of two 'or more method-
ologies. An analysis of each of the methodologies can be found in TABLES A-I
through A-5 in Appendix:A. Along with a descriptiva.of the methodology-9--
each table includes an explanation of how the methodology is calculated,
its statistical model, data requirements, as well as a list of its advan-
tages and disadvantages. Four methodologies are'further explored,..as
actually used by school districts, in the following chapters.



Uses for Enroltment Projections
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Because enrollment projections can accurately predict the number of
students expected to enroll in the school district one to ten years into
the futare6 school district administrators can continue to make more effec-
tive and advantageoys management decisioni dosnite_enrollment decline. The.
four major areii that can be directly managed on the basis of enrollment
projections are staffing, budgeting, facilities planning, and program offer-
ings. Enrollment projections provide valuable information for decisions
regarding the following:

.1) The number of staff to hire, i.etain or dismiss. This

a) Enables reassignment of staff to ensure retention of presently
employed teachers whose claslos are dwindling.

) Provides a basis to revise retirement plans and staff development
activities.

c) Permiti accurate staff allocations to grade levels and individual
schools to help regulate class size and provides information on
which to basetchanges in student to staff ratios.

d) Warns administrators and teachers of impending staff reductions.

e) Enables the restructuring of aeministrative services and the
number of administrators to retain or reassign.

f) Aids in determining the number of non-certificated staff to hire
(teacher aides, clerks, custodians, etc.).

2) Planning for funding.

a) Since state aid and federal funding formulas are based primartly
on the number of students enrolled in the'district, knowledge of
future enrollments allows adminiStrators to estimate and budget
for monies to be received from state and federal sources.

) Predictions can be made concerning
me:It-ion local *educational support.

knowledge of community support and
enrollment may negatively affect a

. and bond referenda.

the impact of declining enr611-
Decisions ct6 ba'made baseton
assumptions that declining
district's Ability to pass tax

c) Enrollment pii0ections anticipate fiscal-(Hses and provide time
to help legislate school funding independent of enrollment numbers.

3) Forecasting need fer.facilities-...-

a

,

.1

a) Enrollment projections help predict the need for the building,
alteration, or closure of schools in the district.

b) Enrollment projections help administrators decide whether to-sell,

6



rent, lease,.or "mothball" buildings-when tamediate closure id
necessary; as well as to determine which'schools to close.

c) Knowledge of the number of students in each school attendance area
enaOjes planers to determine the thost cott-effective 'busing --
routifT--in*terms of desegregation mandates, enrollment projec-
tions provide the number of minoritx/non-minority students in
each attendance area to aid desegregation planning and busin4 pro-
posals.

A

4) Planning for program offerings.

a) Knowledge of the number of 'students expected to enroll in schools
in the next year. cart assist administrators in prioritizing differ-
ent program offerings for elimination or cut-backs, such as extra-
curricular programs, athletic programs, counseling, library ser.
vices, foreign language, and low demand curricular courses.

0

b) Curriculum development and consultation needs can be planned for
by knowing the number of students expected to enroll in schools
in the next year. The number of enrollees can be an indicator
of:the need for curriculum changes.

c) On the basis of the number of students expected to enroll in
schools in a district, the need for reorganization of grade
structure can be realized and met.

cr

d) New programs such as Magnet_peograms, can be-developed to Pncour-
.

age utilization of extra space in low enrollment areas. .

Importance of the Accuracy of Enrollment Projections

The need for accuracy in projecteestkidentenrbllmints-for allocation
of statd and federal Anding is self-evident.. inaccuracy carrntt Onljr
cut a district short of funds but may cause the district to lose credibility
with the funding agencies.
a

Mechanically speaking, Ottreme accuracy is particularly reqUired.in.
the initipl grades of the first year's projections with almostevery enrøl
ment projection methodblogy. The initial grades and the first projected
year promide the building block for projecting the next year's succeeding
grade attendance and so on. 'By the time. ten year projections -have-beeir.-,-
acomplisheds ten c4-the twelve grades of the last projected year will have
been affected by-the initial grades of7thi"ftVst'Yeli'l projeCtions:

Accurate enrollment projections are extremely i4ortant and 'ski
desirable to avoid overiumder-budgetingi.steff1wendlwrohistalr.--4"

Because projectioni deal Oa the unknown -the future conditions -
accuracy cannot be realized until after most planning decision-making,
and hiring for the successive school year has been completed. It is not
until the actual enrollment counts have been collected in the fall that
the school district adMiristrator can pdgethe accuracy of the projections.
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One method to "cushion", the blow of imprecision in enrollment pro-
jections is to create a "confidence interval".. This *confidence interval"
could be achieved by supplying high and low projections to surround the
derived projections.. Staffing4_putchasing, att., tan-be-done accorting-to ----4"L.

----th-cloW prolictions to avoid over-staffing and over-purchasing; funding can I
be applied for oh the basis of the medium and high projections.

.. Another method of protection against extreme inaccuracy is to compute
'all staff and facilities contracting for the district ott the basis of a
percentage of the projected enrollments. For example, .in Eugene, Oregon,
staffs Are' hired and facilities purchased for the upcoming year on the basis
of 95 percent of the projected enrollment, allowing it 5 percent margin of
error. If in the fall the enrollment count is the same or greater than the
projected enrollment, additional teachers and facilities-can be secured..
District-level enrollment projections are seldom inaccurate by a 5 percent
margin, so over-staffing should never be a problem utilizing this technique.

o

i

s

I

It .
4

-to

4

: a

.

.4

a

a

MI

4.

- 4

c

0

4.

9

-



ok

Chapter 3
I

a

4

#

le

. .. .
A.Model for the Inclusion of Land Use Variables

4

0.
a

in Short-term Enrollment Pr'ojectiOns
V



;.4

A Model for the Inclusion of Land Use Variables in
Short-Term Enrollment Projections

School districts have traditionally traced the decline of enrollment
on a year,-by-year basis. Few have sistematically_collected data on the '

variables in the commynity, referrad to as land use variibles, that cor-
respond to enrollment' decline. Even when this information Kas noted, 'the .

source was often simply building administrators explaining trends in their
schools.

.

In the past few yeat-s, however, declining enrollment and the failure
to predict it accurately have led to a reexairination of the traditional
projection methodologies. Concommitant improvements in the accesstbility
of information from planning departments and census data have made the in-

' corporation of land use information possible. 4

the methodology explai'lled in this chapter explores these variables'
relevance and Utempts to utilize them in improvi ng the traditional co-
hort survival , ratio, and regression techniques for projecting.enroll-
ment. The methodology adjusts the enrollment projections accomplished by

. traditional techniques on the basis of land use factbrs that describe en-
eollment-related differences within the school district. The experiment
was conducted in Eugene, Oregon, based on methodology developed by James
Carlson and Robert Swank from the Lane County Council of Governments,
Eugene, pregon. It is described here as a postible tool, to be employed
by simiTir school- districts throughout the country.

4

.

Utilizing the enrollment Projection technique described in Chapter.4,
Eugene School District enrollment projections have in the past, consistently
shown accuracy'at the 99.5 per-cent level, for both district and individUal
school projections. The individual school level projectiOns, however,
incorporate at high degree of subjecttve adjustment to Allow the sum of the
individual school projections to correspond to the district-level Projections.
Those subjective-adjustments are usually made according to district
administrators' insight into the expected changes in the attendance ereas.
_The7 initial Impetus* of the work. done in this chapter 1186 to make an attempt
to 4oantify the subjective adjustments and- to describe.e technique to.
systematically adjust the individual, school projections to correspond to
the .district level 'projections. The former was attempted through exploration
of land use, variables that -best explain .attendance tree -changes zad-lthe
latter by 'developing an equation knOwn as a balancing. factor.

Col lectioin of land Use Variables
Changes in neighborhoods are diffiault for school district. paanners

' .to trace. Information" such as zone changes, building permits, and sub-
% , divisions is ordinarily not systematically received and compiled..

Information from the U.S. Census, which often gives'information on
; changes in socio-economic statue, racial disposition, -types of dweLling
occupied, ages of housing, etc., is sl ightly nom acciessiblc.- Most of
thfs information is available through sources outside tile school .district,
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plc as city.planning dePartments, governmental 4tatistics and research
units, and assessors' offices. Most of the data in the report& produced
.by hese Agencies, however, are not broken down into units sMall enough
to be appliid directly'to the4chool district's ateas of interest. This
difficulty in obtatnin9 useable "information On land use variables has dis-
couraged most ichool districtt .from seeking this;inforiation.

For the cbmmunities in which reliable information ii
ever, perhaps the moIX important*toolsin utilizing,the methodology devel-
oped hertis a goOd knowledge of the social, econoMic, and/or land'use
trends in the.community. ,It is thd first step toward incorporating land 1

use yariabIes into a projection methodology. Figure I illustrates a.thilt-
step process for the collection of land use Wormition. Ihe.situation
Eugene illustrates this process) and the us% of theif variables.in the /
projection methodology.

6.

6_

FIGURE l

Process,for Collecting 4

Land Use Information

Trends in EumnetiOregon
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Eugene, Oregon is located in..the Willamette Valley, 110 miles south.
.of Portland% Eugene is Oregon4s second large0 metropolitan area with a
populition.of just under,100)000. :The population' i&predominantirwtitto

. and middlt class. The population is less than five percent minority.
Eugene Pew most rapidly in the 1950s and.1960s;due mostlY to migration
"from outside the state. This trend continued in the 1970sband the'issue',
of growth continues to be centrarto local political campaigns and city -.

and county governa!ent conterns.r- ,

Eugene has a strong neighborhood tradition. Neighborhoods are de-.
fined more by geography and periods of development than by-ethnicity.
In newer housing areas the pOpulatiop is distributed according to age and
economic characteristics. Eugene may well illustrate the concept of
neighborhood maturatiews.whichrpostulites-that-a-glagraphiC-areereftects"

'-the life-cycle of its occupants. Once a ndighborhood is developed,
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families move in and produce thtldren, and tend,to.remain in the same
neighborhood.. As time passes, however, the children progress through
the local schools until the families in the neighborhood have fewer
children living at home. A counter-trend to the neighborhood, maturation
concept is the "upward mobilite.trind, in which a city.is seen as a
series of concentric circles of development. The outer fringes are the.
most desirable places in which to live and contain homes with higher land
values. *Fmtilies initially occupy less valuable homes near the center of
the .city, but move up and outward from the center is the life cycle pro-
gresses and they become more affluedt.

Eugeneans seem to. prefer single-family, detached homes. Statistics
show that this type of home is preferred by families with children and
that significantly fewer children live in apartments or otherieultiple-
family dwellings.

-Urban growth in the Eugene area has occurred mostly in concentriec
circles, pushing outward from the central city core. Considerable vacant
land remains within the city iimits around the outer fringes of the city.
City and county governments have established an "urban growth boundary°
that separates the residential zones outside the current city limits froni
agricultural and other.lands in the County. This.boundary ha$ beenA.ather
rigorous* enforced by both local govehments.

In spitepf this growth, declining fertility rates and differing 'e

rates of.development within the metropolitan area have led to a declin- .

ing enrollment in the Eugene School District since-the late 1960's. A
pattern of declining enrollments in schbols located near -thetentral city
core and overcrowded schools nearer the outer fringes has emerged: The
decline has been gradual and the schools with declining enrollment heve
'encouraged.diverse alternative programs to utilize their-excess space.
The strong neighborhood,traditions in the cenv:al city have also enhanced
.and supported these uses of thc school' bUtldings. 'This dosibinatiorrof
factors has prevented the necessity-of attendance-boUn yLadlustments1-----
although students have been bused occasionally from overc ded schools
to less crowded 'schools.

In sum, urban development is still occurring on the vacant land on
.the outer fringes of Eugene. Little or-no-urban redevelopmenti-r-o&-u&
ring in the centril city area. Centralsity-schools tave declined'id
enrollment and schools on the fringes are often.overcrowded. The homes
on the fringes of thd city frequently tend.to kowhigher value homes.
Neighborhoods On the fringes-1131-th' cttylGontatftrvarying-average numbers:
of children, however, so.some fringe schools are overcrow.de.d.And.samet.4re-,
not.'

Identification of Trends

In Eugene, four population treods seemed most significant.

1. Urban growth is itill occurriniat the fringes of the city.

2. Most families with children clearly prefer single-family
detached dwellings.

3. Overcrowding in the fringe schoo s not uniformly

11
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distributed and some fringe areas contain homes with higher
- ,economic values. ,

4. Some nei ghborhoods decl ini ng enrollment refl ects "neighborhood
4 maturation." \

To identifi'trends in url4an areas, several areas may be explored. .

Eugene; for example, has net ih-migration. Thii is typical in most
medium-sized cities, especially in the south and west. Other urban arels
may have out-migration ("urban fl4ghtl. .Neighborhood racial compoiition
may be a strong factor in, some cities, as might the caliber of housing .

available in the area, and the proximity.of large low-income housing
O projects. . A trend toward renovation of deteriorated neighborhoods might..

also -be significant. Concepts 'Stith as neighborhood maturations, the "-coh-
centric circle° model of housing choke, and the economic value of homes
and patterns of enrollment decline in individual schools should also be .

explored and examined. 0* . .

6

$
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, Identification of Relevant Variables .,

Once potentially relevant trends have been identified, one can:begin
. to locate relevant variables anddata that reflect those trends. Relevant

land use variables may be sought_ in measures which most directly reflect
the trends. The most useabledata should be easily related. to attendance
areas. (or similar small geographic areas). This will require searching

°for sources of data that may be compiled by agencies other than the school
district. Assessor's officet, planning departments, U.S. Census in-forme-s

tion, and local governmental research and/or statisticl units are several
likely sources oY this data. A description of the potential sources of
data identified for Eugene's tour. trends illustrates this -process e. , "'I

'Eugene's in-migration ahd pattern of Urban- 'growth can' -lie measured by
several kinds of data. Variables reflecting the rate of general .popula-.
tion growth would be one way to measure urban growth. Census data and

. surveys conducted -by lo-cal .govermnrsits-toult -provide this data, One might
.also seek Measures that could-directly gauge the urban growth, including
data related tcts.the specific areas and types of growth occuring, such as
public recbrds of subdivisions, housing developments, zoning, and vacant
land. A

...
a, *:

The preference,of families for single famity dwellings can be easily
measured by noting the proportion of the housing stock that is single,
rather thaw multi..familyr-aad aning patternsztfaw-singtriefamtWdeitlingral" =!1.-:---
This, data could be obtained.from zoning records, census data, and surveys. .

The value of homes in specific areas can be measured by census data,
housing surveys, assessed valuations, etc. Mich data can also often he
broken down into housing' type, single-family, multi-fuOly, atC.:, . ..:-..-.,.

"Neighborhood.maturation" is apparentlrmore difficult io measure.
, . .

The age of a building, however, can usually be learned from assessment
recordi of censuviummaries, as can the ages of heads of hOusehold from

,tensus data. .

-
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Collection of Data .

,......-

.. After potential variables (and data) are identified 'and located, the
data must be collected. This May eliminate, certain variables, due to in-
complete records, etc. The selected variables4must always be ditrectly
related, however, to.a fixed geographic, area. This means that the data
from an entfre school district's geographic area mustbe dividable into
subparts from which it' makes sense to Predict enrollment trends. The
fixed geographic areas will, in many cases, be attendance areas of the
district, although 'other geographic areas may be feasible. Fer instance,
in a school district where many students are bused, it may be logical
to utilize census tracts as the geographic base and rework school enrolls-
ment data to conform to census ,tract data. The remainder of this tecion
will briefly describe the relevance of the land use variables selected
for Eugene. Tables 1, 2 and 3 provide.8 detailed description of each
land use variable collected. 4

SiX of the variables used in Eugene relate to its identified trends
toward urban growth and preference for siggle-family..dwellings. Each
attendance area in the Eugene School Distri-ct exhibitt distinctly differ-
ent potential for growth. Some attendance areas have very little vacant
land and very few subdivisiont, building permits, or similar indicators
of future growth, while othei. attendance areas include large amounts of
vacant land that demonstrate a certain growth potential. The necessary
circumstancet for growth in the Eugene area are closely related to tWo
factors: 1) a re.:-.:.i..tial designation in the comprehensive metropolitan
plan for that area; and 2) appropriate zoning for that areal Since
Eugeneant prefer singl e-family dwel lings- and singl e-fami ly dwell i ngs tend

to house more children than do other dwelling types, one would select
variable& that reilect the amount- of vacant land-thatcoutt te-iieveloped
into single-family dwellings.' table I fibscribes in detail each variable's
relevance and source of data. The following six variables- were selected
forEugene:

1. Percent of total laiir area ihich ii Zoned for residential
building.

2. PerCent of total vacant land area..
'

,
3. Percent o.f all.restdential unite which are single-family.

4. Net residential densiiy (dwelling units per acre.).

5. Number of vacant, residentially zoned acres.

6. Number Ofvicarre,tow -densttynorgd lots :
.

ifariablet were tested for relevance to the projection problem and
three were selected fOr Eugene that best explain.variance in attendence
areas. These variables relate to the identified trend in which the value -

IS

of homes. Ianuences tche-nueber-vt-schooluagrthiltdrer iw that zige4C---""
This trend is also reflected bY the amount of vacant land. Some areas
in Eugene are experiencing considerable growth but produce lower than ex-
pected numbers of children. The homes in these areas are generally of
higher value than the norm for the Eiigene area. The "concentric'circleft
model predicts that homes at the fringes woulil have higher- values and.,.-..;..

,

'
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TASLE 1

Detailed DescOption of Variables Related to
Urpan Growth and Sinole Family Dwellings .

1) Percent of Totat Land Area which 1s4tesidential.
-

This percentage pertzini to the zoning of the.land in each attendancearea,
It gives an indication of the.character of the attendance area (i,e,,

whether or not the area is predominantly residential). This figure also
serves as a base for predicting what,proportion of the vacant land in'the
arta is likely to be residentially developed. In the Eugene area, this
Percentlee was obtained from the Lane County Geographic Data System. which
is a computerizeddata system used by local municipal planning departments.

2) Percek of Total Land which is Vacant.

This percentage provides an indieation of the proportion of the land in
each attendance area which has not been developed. It indicates the
relative status of the area in terns of potential for further,growth, An
undeveloped area would be more likely to be in transition during the 15-year
peojectidn period. This data combined with.the previous variable gives an
indication of the residential development potentlarin each attendance area;
In Eugene, this percentage was obtained from the Lane County *graphic Oat.
SYSten.

1) Percent of ail Residential Units which are SingIe:famity.

This percentage is a refinement of the first variable. This variable
indicates the relative density of the residential units in each area (i.e..
law density, or single-family vs. high density, or oulti-famity). Single-

'family units tend to have more students per tousehold. When used to
predict, it edds'information about.the potential for growth of iingle-family
units in the area and it can provide a basis for estimating the number of
school-age children.

4), Net Residential Density (Dwelling Units per Acre).

This figute deScribes the average number of dwelling units which currently.
exist. If. one can assume that this will remain fairly constant, it can also '

represent in expected number of dwelling units an vacant land. This figure
further coOtributes to the estimation Of the potential for housing growth.
The net residential density varies according to the zoning of the vacant.
land and ten make single-family units more or less likely. The source of
this data is the Lane County Geographic Data Systaa.

,

S) Number lot Vacanto.Residentialty Zoned Urdu

This figuile represents the amount of 'vacant land which is also resideno.

tially zoned. This figure, in combination with net residential density and

percent of tesidences which ire single-family can give an indication of the
pOSentiel for having growth. The source of this data is the Lane County

Geogtaphic Data System.

6) Member Of Vacant, LOw.density Lots

This figure reiterates some of the above variables and represents the

actual number of vacant lots that are Zoned for low-density (single-family

or duplex) use. .

14 eh)



4A

that fibilies strive to live in these areas by gradually moving outward
as they progress upward on the income scale.. Thus, the phenomenon of
slightly lower nUmbers of children, but nqt significantly fewer children;
may be explained by this modei. Table II describes in detail each vari-
able's relevance and the source of this data. The following three vari-
ables relating to this trend were selected in Eugene: .

I. Average value of singlefamily ulits.

, 2. Percent of single-family assessed under $20,000.

3. Percent of single-family assessed over $40,000.

TAKE 2

Oetailed Oescription of Variablei
Related to.Value of Homes

1) Average Value of SinolI -family Units
. 1

This ligure represents the mean value of the single-family units.in this
attendance area. This data gives an indication of the overaltnialue ofthe
housing type which is preferred by Eugene families for each school
attendance area.

2) Percent of Single-family Units Assessed under $20,000

This figure represents the lower income type Wbmes in the Eugene area. One
. must remember that assessed value sometimes lags behind market values.

Market value* if the data were available, may have been a better variable
to use. 'this figure gives the proportion of singie-famity hoees'in the
attendance area which could be,considered to be low income.

3) Percent of SingIe-family Units Assessed over $40,000

This figure represents the average to the higher income range of homes in
the Eugene area. AsseSsed value does lag behind market values for thli
variable also. 'This figure gives the proporttoi of single-famiti homes in
the atterdance area which can be consideredsto be average to high income.

,

Five variables were selected to reflect the neighborhood maturation
trend. In Eugene, variables related-to the age of buildings were ftund
to measure this,Apossible trend. The school enrollment-ficordswem-im-
complete, and the census tract data on age levels of-residents and head.
of household was probably too old to reflect morcimmediate trends since
most of Eugene's irowth has occurred since the 1940s. Intervals of ten
years were selected because 1950s mu 1960s were major growth periods due
to in-migration. The five variables. were:

I. Percent of single-family units..built priorto 1940.

2. Percent of.single-family units built 1940-50.

3. Percent c4 ingle-family units built 1950-60.
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4. 'Percent of single-family units built 1960-70.

5. Percent of single-family-units built after 1970.

The final three selected variables sought to represent the number .

of children who will live in the attendance areas. To successfUlly
employ land use information Jn enrollment p/ojections, one must be
able to determine a variable that would associate a number of school-
age.children to the number of homes:in the attendance area. In an area
like Eugene, the housing structure type influences the number of students,
living in the home. .Thus,.it is important to collect this information
Of housing strUcture,,types lo that the preference for Aingle-family
dweTlings can be incorporated. In other cities, an aVerage number of,
students per home could Possibly be utiliied without this detailed
analysis of the structure type. Information about the number of build-

, ing permits was combined with the *Amber of students per household to
estimate futuregrowth to be incorporated with the student data. Tibla ,

III describes each variables relevance ih detail and mentions the source
of data. The three variables are:

- 1. .Average number of students per househoid.

2. Numbei.of students by houiehold by structuile type.

3. Number of building permits by.structure type by year.

TABLE 3

Detailed Description of Variablei Retated to
Number of Students Living in Attendance Area

I) Average Number of Students per Nousehotd

This information gives a generalized verage of the- Cbtal -number" of .. -
students in the attendance area divided by the total number of homes in the
ttendeoce arta. The number of Students VlsObtained from scgool district
enrollment records and the nubber of homes was obtained from Outten* County
Geographic Data System.

2) Number of Students by Nousehcld by Structure Type

This information is a refinement of th verage 'lubber of'stud per
hcusehold. This information we's generated by matching stud ddresse to

Individual parcel land use data to determine structure type-of ress.

Each structure type is assigned an average number of studenti per household. .

The computerized records.of*the school IHIsivict were the oeurceloa%4011:.
addresses. The Lane County GeOgraphic Data System win the source of the
1n41vi4u41.parcel land uSe data. -

3) Number of Building Permdts by Structure Type by Veer
-

This information ts an indication Of actual trowth within each attendance
area. we combined with the average number Of studenti per household. it
gives an Indication of hoio many vudents Night be expected to enter Pew
hafts in the area. .This data was allicted On I year -bryear basit. Actual
occupancy of structures occurs somemnat after the buildlng permit is issued.
In Eugene. this happens approximately six montbs after the building permit
is issued. The data was collected yearly to allow flexibility in
determining whether to use an average over years ar to eseldieutorimegtrl-
building permit figures. Th$S information wes obtained from the Eugene
'Building Permit file.



In summary, a threestep procedure can incorporate land use variables
into an enrollment projection methodology. The first step'identifies
,social,, economic, and/or land use trends within the attropolitan area. .

The second step identifies relevant variables that seem to reflect those
trends directly. The third step collects data on the identified variables
for fixed geographic (attendance) areas. These variables were tested in
Eugene for their value in generating short ter'm enrollment projections.
the next section outlines this'methodology developed in Eugene for in-
corporating land use variables into enrollment projections.

Inclusion of'i3;c1 Use Variables in Short Term Enrollment Projections

This section presents'a model for incorporating land use variables
in short-term enrollment projections. The model is describedin both
general terms for adaptebility to school districts around the country
and specific terms to describe the actual testing of the model in Eugene,
Oregon.

The model is based on a traditional enrollment projection technique
&Ousted by land ust variable variations in attendance areas.

The general model used in this example of incorporating land uAe vari-
ables projects individual attendance areas on a year-by-year basis for
three'years.

Several decisions based on a knowledge of the trends in a specific
urban area must first be made. The first decision must identify the.
traditional enrollment.prediction methodology used to project district-
wide enrollment. This existing district-Wide 'Orojection is used as a.
monitoring device by which the individual attendance area projections are
evaluated and adjusted. The second decision must choose an accurate pro-
jection technique for individual schools. The #decision must select
a landAise variable that is an immediate i or lof urban growthor
declining populations. This variable must be convertible to an,estimate
of the number of new students projected for a year. The converted land
use variable is summed with the individual school enrollment projections,

, and the total is "balanced to" the district-wide projection. The concept
of balancing is a systematic means of adjusting each individual-school's
inflated projection to correspond to the more accurate district level pro.
jection. The balancing factor is calculated by dividing the district en-
rollment projection by the sum of the individual school.enrollments which
reflects the amount of inflation prottuced by thegindividual school pro-
jections. The balancing factor multiplied times the prejected
school enrollments provides individual school projections Which sum to
the district projection.

The remainder of this sectton'contains a step-by-step explanation of
the general model and a description of the testing of the methodology in
Eugene. Figure II displays the steps used to incorporate land use
variables in projecting school enroliment one to three years into the
future.
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Figure 2

Steps Used for Incorporati9g Land Use
Variables in Projecting School Enrollment

One to Three Years into the Riture
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An explanation of the steps illustrated in Figure 2 (left hand
column)* and the application of the procedure to Eugene elementary schoos
(right hand.column)* are provided below.

General Model . Eugene Example

Step 1. Gather Data

la. At the district level collect
data for each grade.
Summary enrollment data should
be collected for the total number
of students by grade in the dist-

.

rict. For the Most accurate pre-
dictions.* the time period should
be no less than three years.
Decisions must be made to include

.0r exclude groups (such as
special education) which may
inordinatery skew the data.

lb. At the individual school level*
collect enrollment data.

Summary enrollment'data should'
be colle.ted for the total number
of students by grade for each
sEhool for 'a period of no less
than three years.

TABLE 4

la. Actual enrollments were
gathered for grades 1 to 6"
for the 1970 to 1978 school-
years for the.school district.
In this example 1970-1975 en-
rollment data:was used to .

project 1976* 1977 and 1978
tenrollments.

Actuar.enrollments were gathered
for grades 1 to 6 for the 1970
to 1978 school years by in-
dividual school.. In this
*ftample 1970-1975 enrollment
-data was used to project .1976*
1977 and 1978"enrollments.

Table 4 shows the format us4d
for steps la and lb.

Sample of 1970 to 1977 Summary Enrollment Data
6rede Level for Adams Elementary School

Year KIN 1st 2nd 3rd 4th Sth 6th Other TOtal .

,
. 1970 0 62 66 8.- 77 67 .63 o 410
1971 0 . 66 so- 67 76 75 68 0 410
1972 0 49 60 52 54 68 68 0 351
1973 0 SS , 47 52 51 66 o 128
1974 67 26 38 48 SI SS 55 I 340
1975 34 27 31 45 47 46 o 270
1976 100 61 47 49 SS 56 62 3 432

1977 92 6$ 55 45 56 49 56 2 422

TOTAL 293 414 4fot 437 465 474 '482 2.971

I.

19
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1.

General Model

lc. For the individual school
attendance area, collect land
use data for the time period.

Land use variables should re-
present the most immediate in-
dicators.of urban growth or de-
Uning populiiion which can
then be translated into the
number of nei studenWpro-
jected for a year.

4.

s

TABU 5

Eugene Example .

lc. For each of Eugene's 23 school
geographic areas, land use data
for 1976, 1977 and 1978 were
gathered and tested.. The vari-
ables with the Most explanatory.

. power were chosen. They are'
the number of building permit
applications broken down by

°structure type 'ti;e., single-
family dwelling, multiple-
family dwelling, and duplex)
and the average.number of
students per structure type.
The number of building permit
applications was obtained from
the Lane County geographic Data
System. .Table 6 shows this
data for the years 1976, 1977
and 1978.

Number of Building Permits Appliid 'for e

by Structure Type and Attendance Area
for 1976, 1977 and 11978

-1Tements-s
p

School

1975 1917 1978
CP DP MF Sr O. MF Sf OP 14F

Adios 5 a -9
Bailey Mill 75 0 4 198 S 82 63 4 .

Condon 5 20 4 2 6
Crest Drive 15 1 . II , 9 2

Dunn 6 '11 11 6 ' 11 2
Edgewdod 5 s 32 5 49
Edison 10 11 1 8 3 '

Fox Hollow 3 2 13 14
Gilham

. 22 ' 2 2 38 Lt 54 20

1$ 29 19 '2
Laurel Kill 4 SO 14". 2 6
Lincoln 31 71 2 2 356
McCornack IS 4 40 7 14
Magladry 31 2 20 '2 22 2

Meadowlark 20 0 20 ks 7 16 37 2 20
Parker 26 '20 , 39 4 33 2

Patterson 2 86 4 2 13 8 5
Washington _24 4 2 30 II 62
Westmorelamd. 22 0 64 2 219 85 . 6
whiteeker 28 4 2 4 I 2 119

Willagilleipie 28 6 8 75 28 277 63 8 65

Willakenzie 3 12 'S 12 11, .

Willard 13 .3 4 2 4 2' 4
4 m y

20

ex

a

t NA
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'A Eugeee Example;(con't)

lc. The average number of students per
structure type was computed for each
geographic area (shoWn on Table 6).
These numbers were based on enroll-
ment data and on informatioo prei-
vided through the property tax
assessment records collected on
Septembqr 30, 1977. The student
enrollment data was geocoded by
home address and matched with in- .

dividuat parcel file data to deter-
aline'houking structure tipe. An
average number of students for each
structure type was comptited for each
attendance area. In this stu4y,
was assumect that tbe average number
of students per structure type for
each attendance area was constant
and would vary little over the
years. ,

TABLE 6

Average Humber of Students
by Structure Type and Attendance Area

'Elementary
School

Single
Family

. Duplex
' Multi-

Family
',

,

Adams
. .

:1528 .1124 .0.0

Bailey Hill .0909 .3536
Condon

.510?

.179? .0227 .0044 ,

Crest Drive .2354 i .0833 '0.0
Ounn .2040 .0462 . .0556
Edgegood .3912 .2381 .0345
Edison .1589 .0778 .1351
Fox Hollow .4026 . .1341 .1481
Gilliam. .2090 .1667 . .2500
marris . .1931 .1351 .1250
Laurel Hill .1830 .0588 .0526
Lincoln .0958 .0443 .0119
McCornack .3344 .0938 .3529
Mayladry .2702 .2353 .2619
Meadow Lark ' .2625 . .1513Z gb ;1677
Parker .2830 .1250 A .0153
Patterson .1485 .1489 .0320
mashington .2619 .2250 0.0

Westmoreland .2090 .1579 .1503 .

Whiteaker .1393 . .1467 , .0908
Willagillespte. .2300 . .1974 .0625

dinakentid ' .2365 .2500 t .0463'

Willard . ..1540 .0556 ' .0633
^ ,

7
A.

0
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/ae2:2. Computations

2a. Uie the district enrollment
- data gathe'red in Step la in
an enmillment projection pro- .

cedure to estivate shOrt-term
enrollment for the district.

a.

Use the enrollment projection
procedure known to be the most
accurate. It ,JS important to

.

strive for accuracy in this
projettion sinct.tbe indivitdel
school projections -boil be
anced to this total.

4".

2a. The,cohort survival methodology
based9on 1970 to 4975*enroll-*
ment data was used to estimate
the school district enrollment
for the 1976, 1977 and 1978
school years. This methodolm
has been the most accurate dis-
trict-wide enrollment projection ,

technique for Eugene in the past.
Accuracy levels have varied from
.46 to 1.48% for one year projec-41..,
tions. Table 7 silt:4s the actual
enrollment, district-wide projec-
ttons for 1976,-1171, and 1978
and.percent accuracy. /t is
apparent &OM Table 7 that the
farther out one makes predictions,
the less a curate the predictions
become..

TABI.E 7

. Vistrict Cohort Survival Estitvates,
Actualierollment and Percent of Accuracy

fory976, 1977 and 4978

Yea

_

Actlial

Enrollment

.

:Projected
Enrollment

of-Students Not
Estisleted,Oy-

Pro ection Techni.ue

.

Percent of:*
Amara

1916

1977

1976

6184.
.

6170

_
6297

4074.63
.

6359.25

6535.13

..
-109.42

.

+161.25

+238.13

1.77%

2.93%, I

i

3.7132

2b. Use the school level enrollment 2b.

edati (gathered fd Step lb) to
estimate individuat school en-
rollment.using an enrollmeot
'projection etiat.ion.

Choose an accurate projection
technique.for individual schools.
Three techniquei for projectipg'
individual school enrollments are.
exPlored in this chapter. and
described in Appendix A. They
are the cohort survi'val, re-'
gression, and ratio methofiologies.

,
1

For each school atiendance area,
197401977 and.1978* enrollments
were*projected by three different
methods in order to assess.the
best rams of
finely in this examplxe are able
to compare the projected enroll-
ments with the actual enrollments
.to obtain a more vivfd picture of'
each projection'tetturicy. The 1

three approaches ere discussed
below:

,Regression - A linear regression
was used to predict each school's
1976, 1977 and 197tenrollment
11

a a.

r.

se

4

447.

S.

. .
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. .. using the past five years enroll.
.

. ment data. Table 8 presents the-
o

. enrollments estimated by the.re-.. ,
. s gression methodalogy,as well is the .

; actual enrollments.for each school
, for the 1976i 1977 and 1978-school

.
.

- years. Differences in actual and
. - predicted enrollments., the percent

of prediction, and the standard
error of estimate for each year

4 also appear in Table 8. The far. .

ther oUt the projection, the less
the percent of accuracy. However,

.'bn the indilfidual school basis, the
firpt year provided three schools
'with a percent.of accuracy between
95 to 100%, The next two years, 5
and 6 schools, respeCtively, fell'
into the 95 to 100% accuracy range.

TABLE 8

1976. .1977 nd 1978 Individual SchooleEm:1111=4:::ons
for Grades 1 to 6. Estimated by R g

r

lementary
Scnool

Actual
Enrollment

Projected
Enr-Ilment

-01fference Setweee .

ctual & Pro ected
Percent of
Pimdiction

.0 is
.

- 7 9 .

. .

40S .6 -4! Al

iley Hills

ondon
362
241

398
245

461
239

375
220

432 480
Z43 ,.263

43 34
-21 -2

27

24

- 96
91

92 95
99 91

rust Ortve 211 235 242' 252 - 275 -294 . 41 '40- SZ 84 85 82
unn 227 195 199 008 248 202 -19 13 3 - 92 94 98

Edgewood 424 421 414 383 402 414 -41 -IS 0 90 - 96 100.
'Edison 293 286 351 230 235 237 -63 ' -51 .114 73 82 68
:Fox Holtou 171 189 155 216 236 254 45 47 1 99 79. 80 61
'Wham 296 281 281 331 358 380 36 77 99 89 78 74
Harris 229 234' 236 179 166 146 AO =68 -90- -- .78 71 62
LaurelNill -113 98 111 99 - 85 IS -24 .13. 46 ... 80 87 Sill

Lincoln 161 170 191 . 146 146, 140 -15 -24 -51 -, 91 86 73
McCornack 35 338 368 407 473 540 62. '135 207 845 72 62
Magladry 158 162 157 148 163 176 . -10 I 19 94 99 89
Meadow Lark 365 381 333 411 425. 431' ' 46 44 . 63 89 90.. 85.
Parker

.,

-15 . -5 .2 94 ed 99
Patterson ill :(21* Ill . 111 14 lil A -180 .4 92 *I.. 99--
Washington 404 . 403 432 393 mmr 409 -11 2 .23 97 99.5 95
Westmore1and. 368 31$ 273 360 376 385 -4 - 58 112 98 85 71
Whiteaker 192 224 193 158 149 137 . -34 . .75 4 6 . $2 66 71
Willagillespia 302 318 342 283 294 299 -19, .24 .43 94 92 87
Willakenzle 251 218: 225 - 274 , 283. - 288 23 65 63 -. 92 17 HI!'
Willard 269 234 210 321 337 247 52 103 137 84 -69 60'

-4.7 0.0 10,4 I .

DISTRICT TOTAL _6184 6178 6297 6077 6361 8536 _ 414 .60.9 93.3 1 98 . 97 96- ,

23
31)

I.
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Cohort Survival - Five years of en.
rallment data were used in predict-.

ing 1976, 1977 and 1978 short-term .

enrol lments- for in-di viduil school s
in. the Eugene school dittrict by
means of the cohort-survival method:
ology. Cohort survival proSettions
(1976, 1977 and> 1978) for' each school
appear in Table 9 along with each
school's actual enrol-Imenti for the
three years. Differences between
the predicted and actual enrollment,
the percent accuracy of prediction
and the standard error of estimates...

for each year also appear fn. Table
-9. For the three years or projec-
tions, 10, 7 and 4 schools fell
into an accuracy range of 956100%.

TABLE 9

1976; 1977 and 1978 individual School Enrollment Pro.octions
l'or Grades I to 6, Estimated by the Cohort. Survival Methodology

eq.

*

lErementar?
School

'Actual
Enrol Not

; Projected,
Enrollment

' Difference Between ,

Actual- & Pro ected
Percent of
Prediction

- . a ' l' : l' .1 1978
Adaths

Bailey Ni11
Condon
Crett Drive
Dunn
Edgesood
Edison
Fox Hollow
Gllham
.Narris '

Laurel Hill
Lincoln
'Womack
magladry
Meadow Lark
parker
Patterson
Washington
Westmoreland
White/keel

WillagiltesOie
Willakoncie
Willard

)29
362
241
211
1M7
424
293

k 171

.296

229
123
161
345
158
305
249
214
404
368
192
302
251
269

328
398
255 .

;35
115
421
256
189

281

234
98
170
338
162

381
240
262
403 .

318
224.

318
. 218

234

396
461
239
242
199
414
351
155

281
236
111
191

333
157

368
232
256
432
273
193
342
225
210

.

As
346
249

225

213
420
346
187

295
196

108

167
370
135

371

247
234
396
401

176

269
241
277

las
363
285

238
207

451
386
199

311
.204
102

175
414
145

389
251
244
422
418
175
280
240
71

le.f

3%3
302

- 243
--20?
485
442
207
311
107
99
180
433
147'
400
246
247
442
'438
175
292
241.
255

,

:

-124
-16
8

.16
-14
.-4
3

16

-1
.33

0 -IS.
16
25
-23
6

-2

20
-8
33
-IS
-33
-10
8

443
45

*- 40
3

12
30

wo
tD

12
- -30

4.
5

76

-17

.8

II

-18
IS

UlD

-49

-38
22
37

-232
-88
63
1

8
71-

091

52
30 '

'49
-12
-II
100
-10
32
14

, -9
10

165
-18
-50
16

45

-\

.

.

*

.

e.

12
96

. 97
94'
94
99
-85

91

99°
86
88
96,

93
85.
98
99

91

.18
.92
92
09 .

96
4).

56
91
86
99
94
93
74
95
90
87
96
97
82
90
98
96
93
96
76
78
88
'91

86

!

41
81
19
09
96

.85
79.-
75

90
88
89
94
77

94
22'
94

'96
98
62
01
85
93
8 .

DISTRICT-TOTAL 6184 6178 6297 6074 6357 6536

-0 s .:

tV 33.2

. :

5P..2

1.
75.4 98

.

97

6

96

0

4 I)
24

a
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Ratio - 1975 enrollment data for
each school wat used to obtain 1976,

.1977 And 1978 individual school en-
. rollment projections. With the

ratio methodology, the proportion of
district enrollment each school
possessed was calculated.by
ding the 1975 individuil school en-
rollaeqts by the 1975 district total.

/ -The resulting piopoi.tion was then
multiplied by the 1 76, 1977_ald
1978 district-wide ro ections to
estimate each year' ndividual
school projeopons. Individual
school enrolTment projectIons and
actual enrollments for 1976, 1977
and 1978 by means of the ratio

methodology are displayed in Tabe 10
along with the percent of predic-
tion and tbe sandard rror of es-
timates for each ye . The ratio
methodologkprovi d 10,*7 and 6
schools With 95 00% accuracy pre-
dictions ear, two years, and .

three years into the future.
9

TABLE 10

1976. 1977 and 1978 Individual School Enrollment Projecitoes

for trades 1 to 6. Estimated by the RUM Net1odo1osy

1

Etmeentary
mol

*alio of 197$
District Enr011went 44tea1

nrollment
ProjeCted
Enrollment

Oifforeoce Between
Actual S Pro ted

Percent of
Predictt,m1975

nro !
roportion

n of ,tstrf 11411.11/04'

4010 mtll
ow*,
Crest Drive
Bunn
Idgewooe
4ttom
24 NO110W
timm .

*MI
rel Mill
sln
'Rack

07
4 tare

401

ten
land

4404

4

31

401
297
196
312
NS
114
164
341
137
370
248
232
403
395
170

272
252
194

rt

5.113

3.8$
3.30
3.70
640
4.89

3.22
5.13,
3.37

1.88
2.70
5661

2.25
6.09
4.08
3.82
6.63
0.50
2.93

4 4.47
4.15
4.84

3,

362
241

. 211
227
424
293
171

296
229
123

161
349
158
369
249
214
404
368
192
302'
251
269.

6184

.4:1".

3 8
249
235
195
421
286
189
281
234
98

170
138
162
301
.244

262
403
318
224
318
21$
234

6178

T

461
239

242
149

414
, 1St

155

281
216

111

191

333
157

368
t12

266
432
273
193
142
225

210

6297

342
234

231
225
401
297
196
312
205

114
164
341
137

370
141
232
403
395
178
272
252
294

6079

355
445

242
235
420
311
20.
326
214.
120
172
357
143'
387
259
243
422
413
186
284
264

.308

6361

368
252
248
242
431
120
210
335

220
123

176
367
147

398
267
250
433
425
191

'292
271

316

6536

s20 .40

.4 0
20 7

4 40

-23 ' -1
4 25
25 16

16 45
-24 46
-9 22

3 2

-4 19

41 -19
$ 6

-1 *. 19

18 -19
-1 19

27 OS
- -14 .38

-30 -34
1 46

25 74

-4.6 84 i

25.6 2.9

.03

13

6
43
17

-31
SS
54

-16
12

-15

34
-10
30
35
-6
1

152
-2
40
46
104

10.4

594

94

97
91
SS
104

99
87
96
90
93

98
.19

. 87
99
99
92
99
93
A
90
99
t2

98

90

Igri
91
63
99
92
92
86
91
82
99-
95
88
98
93
93
96
77

83
89
02
76

97

1

80

95
95
52

96
91
74

84

93
90

12
91

94
92

47

94

99

54

.10
85

83
66

96

.

.

.

.

,

1

4

1

#

'

.,

wig 100.0

25



2c. Compute an estimate of the
number of new students pro-
jected in each attendance area
by use of land use variables
collected in Step lc.

After obtaining the land use
variable which is the best
predictor of urban growth or
decline, establish a factor
which will translate the urban
growth indicator into the
number of new studen0 ex-
pected for the projected yearv.

2c4 The number of building permit
applications for 1976, 1977
and 1978 in each school's geo-
graphic area was multiplied by
the average number of students
per dwelling unit by structure
type AO area to obtain an es-
timate of the number of new
students to be expected in each
geographic area in 1976, 1977
.and 1978. Tabie 11 displao
for each year, the number of
building permits applied for,
the average number of students
per dwelling units and the ex-
pected number of new students
for 1976, 1977 and 1978 for
each schools attefidance area.
From. Ws table, the growth
areas in Eugene can be easily
detected. Schools such as
Bailey Hill, Gilham, Westmore-
land, and Willagillespie might
be expected to have improved
projections when land' use
variables are added to the
methodology.

TABLE 11 411.

f*.

*Amber of Building Perotts Applied foe by Structure Type.
Average Number of Students per 100 Oweiltng Units by Structure Type;--

and the Estleeted Number of New Students for Eacn Year

,..

-

EIeMentiry
School

er 0 el ding -ors ts Od
by Structure I e and Year

or mirage wader ot

Students per
Dwelling unit

st mated' N r ,

Students Added by Land Use
1976 7 =1976

$- OP RF SF 1' mr SF OP lIF SF OP NF P-1976 1977 .76-77- '7. 1976-78
, 4114S 1 I ,

A .. ,

.

Batley Ntll 75 0 4 196 6 .82 63 4 0 .5107 .0909 .3636 40 131 171 33 204
Condon 5 0 ZO 4 2 0 5 0 0 .1797 .0227 .0044 I I 2 I 3

Crest Drive 16 1 0 LI 0 0 9 2 0 .2364 .0833 -- 4 3 7 2 9
NOM 6 4 0 11 0 6 11 2 6 .2040 .0462 .0656 I 3 4 3 7

Edguwood i 0 $ 32 0 S 49 0 0 .3912 .2381 .0345 2 -- 13 15 ; 19 34
Edison 10 0 ..: 0 11 1 0 6 3 0 4589 .0778 .1351r 2 2 . 4 2 6
Fos Mellow 3 0 2 13 0 0 14 D ,0 .4026 .1341 .1481 2 6 7 6 13

'Gilliam,

el,114$
22
18

2

0
2

0
38
29

12

0
0
0

54
19

20
2

0
0

:2990
.1931

.1667 .2500,

.1351 .1250
7

3;

13

6

20
9

19

4
39,

11
Laurel Nill SO 0 0 14 2 0 6 0 .0 .1830 .10811 .0526 1 3 4 1 $
Uncoln 0 0 51 0 0 71 2 2 356 .0958 .0443 .0119 1 1 2 5 7

NcCornack 15 t 40 7 . 0 14 0 0 0 .3344 .09311.,-.3529 ..10 . . 7 27 --
Magladry 3k 2 0 20 2 0 22 2 0 .2702 .2353 .2619 9 6 15 6 21
Readoelark 20 0 20 25 7 16 37 2 20 .2625 .1587 .1677 9 10 19. 13 32.

Parker' 26 0 ao 39 4 0 33 2 0 4830 .1250 .0153 6 12 20 10 30
Pat:amen 2 0 86 4 2 13 .' 8 0 5 .1485 .1489 .0320 3 1 4 1 5

Washlniton 24 4 2 30 11 0 62 0 0 .2619 .2260 - - 7 10 17 16 .43
Westmoreland I 22- 0 0 64 2 215 85 6 0 .2090 .1579 .1503 5 46 51 19 70
Whttaaker jQ 0 :1 4 . 2 4 I 2 119 .1393 .1467 .0908 3 . I 4 11 15
WI11agIllesot4 29 6 ' 76 28 277 63 8 65 .2360 .1974 .0625 8 41 49 21 70

1 Willakanesa 3 0 lt 6 0 12 11 0 0 .2365 .2600 40463 I 2 3 3 6
p411!ard 13 0 .3 4 2 4 2 0 0 :1540 .0556 .0633 . 2 I 3 -- 3 4

SF Stni0e-Falafly OP Duplex Ault i -Fast ly

26



Step 3. Combine Projected Individual
Inforriation

3a. Add eac(iindividual school's
enrollment projection (Step
2b) to the estimated number
af new students in each
school's attendance area
(2c).

This is a simpli summing pro-
cedure (i.e., add individual
school projections to esti-
mated number of new students.)

a,

Sihool Enrollment and Land Use

3a. For all three enrollment pro-

.
jection methodologies the esti-

, mated number.of new students ".

was simply added to each school
projection. Table 12 displays
the estimated number of new
students to bq added by land
use and the projected enroll-

.ment with and without land use
for theregression, cohort sur-
vival and'ratio methodologies.
These figures systematically
overestimate the Aistrict-wide
prOjection total s .

TABLE 12- ,

Esttsated Number of New`Students to be. added ay Land Use.
and the Projected Enrollment Kith and without Land Use

for Regression. Cohort Survival and Ratio

REGRESSION
nary -1 of Students

added Land Usiik
40/o 077 1474

1

2
2

3
1

1

20
9
9
a

3
1

3

171

4
IS

7

4

27
15
:1

204
3

7

34
6

13
39
13

7
27
21
32

20 30
4

17 33
51 70
4

49 70
3
3 3

Proj. Enroitment
WO Lead Use

-7970 197 7

350
205
235
194,
357
214
201
309
167
92

136
379
na
313
218
216
366
336
147
264
255
299

368
207
234
17 7
342
200
201
305
14 1

7 2
124
403
139
362
200
208
345
310
127
210
24 1

467

19 7d

386
208
232
160
.327
187
201
300
115
51

111
427
139
341
182
ZOO

322
204
108
236
228
274

Pro". Enrolleent
W/ Land Ine

1976- 1977 1976
la

390 539 590
206 209 21 1
239 241 241
199 , 181 167
359 357 361
216 204 19 3
203 208 214
316 325 339
170 150 123
93 16 56

137 126 118
399 430 454
147 154 160
392 381 37 3
226 220 212
219 212 205'
373 362 356
34 1 371 374
150 131 123
172 299 306
256 244 234
301 290 277

COKORT SURVIVAL
1)ro4. Enrol iment lrGJ. Wei loans

wto Land Use' 1 Land Use
97 1977 1978 9 6 '1917 1978

. 350
252
22 6
2 16
425
350
159

-299
198
109
169
375
13 7
376
250
237

'401
406
118

' 272
, 244

280

359. 366
202 29 7
239 239
205 203
446 476
182 434
191 203
309 305
202 203
MI 97
173 177
409 425
143 144
385 393
246 242
241 243
417 434
413 430
173 17 2
277 287
238 237
268 21 1

390
253
232

- 217
427
352
191
306
201
110
170
395
145
385
258

a 240
408

530 570
284 300
242 248
209 210
461 510
386 440
204 216
329 344
211 216
105 102
175, 184
436 452
158 165
404 425
268 Z72
245 248
434' 467'

411 464 100
181 177 187

..280 u6 357
245 241 243
282 271_214

a

4010
ProJ. Iffoliment ProWn'

w/o Land Use
1971 1977 976

.-
342 3S8 361
234 245 252
231 242, 248
225 235 . 242
401 420 431
297 311 320
196 205 21U
312 326 335
205 214 220
114 -120 12 3
164 172 176
341 357- 367
137 143 147
370 387 398
248 259 267
232 - 243 250
403 422 31
395 413 425
178 .186 191
272 294 292
292 264 271
294 308 316

27

p.

wJend
1917u 978
4 4

- 882 - 629-
235 247

- 235 249
226 239
403 435
299 '315
198 212
319 346
208 223'

IZ42
165
361 384
146 158
379 406
256 279
.235 '24 7
410 439
400 464
181 190
280 333
253 267
296 311

672.
215

-257.
249
465
326
223
374

129

394
sa
430
297
St
466
495
106
277 r
OR
319
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3b. Add the individual schools
estimated projettions from
Step 3.
Ttiis sum results in a new
estimated district total en-
rollment which needs to be
balanced to the district
level projection.

a
.;--

3b. For each method of projecting
enrollment, a sum was obtained
to represent a new district
total which needs to be bal-
anced to the more accurate
di stri:ct 1 evel projection.
Tab14.13 shows the estimated
tistiollet.totals for .each pro-

. jectYtn-inethodology with and
without land use Variables as
well as.. the projected distriCt
total that was used as the con-
trol total.

Ti8LE 13

Estimated District Totals for
IReRressim, Cohort Survi.val, and Ratio Methodologies

Kith and Without Land Use Information.

.

-

'District

RgGRESSION
1,76 1977 1978

COHORT SURVIVAL '

1976. 1977 1978
RAT10

1976 _1977 1978
Total

w/o Land Use

Oistrict Total
w/ Land use

District-wide,
Prmction

-

5663
.

5803

6075

5416

5374

6359

5165

,5819-

6835

6149

6289

6075

,6286-

6744

6359

6419

.

7073

6835

6074 6357

.6219 6819

6075 5359.

.

6536

7190.

6835 I

Step 4. Obtain 'a Balancim

4a . Divide the school district. en- .
. . rollment projection estimated

in .Step 2a by tive sum of tilt
indi vi dual school enrol lment
projections from Step 3b to

.obtain the ba1anc1ng. ratio.
,

This ratio represents the pro-
portion by whtch the individual
schools estimated totat.overt.%----
under estimated the district
total. .Figiire 3 displays the
formula for obtaining the
balancing ratio.,

r

28

IP

f

For the ratio; cohort survtval
and regression 'methodology, the
sum of the 1976, 1977 and 1978
individual school Orojections
with land use was divided by
each yea-r's distri-ct. enrol-1- .-
ment projection to obtain the
ratto which represented ,the
proOortion pby -whicii-eacillschootes,
projection bvgiestimated the
district total- -for That' /eV.
The balanCing ratio for each
methodology irrcorpbrating lind
use appear. on..-the .berma "
of Tables 14 9 15 and 16.
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Figure 3

Formula for Calculating the Balancing Ratio

o

I.

4

4-

Pc Pca ...

7.5- 0 . 4- (BP. AS ..)1
4. 4. 41 *44

where

4: '.= individual areas

I a strycture type

..

4

Pc a enrollment projection for the school district

:.

E P. a sum of the individual area enrollment
4.

estimates

P. = enrollment estimate for the individual
4.

school
,

GM..

1

BP.. building permit activity .in- attendance area
.c.j .i. over the projected period of time by

structure type j

8 average number of students per dwelling mit
in ttendance area by structure type j

,

P. + (0.. AS..) a enrcollment projection estimate
4.

a .i.

44 44.1,

9.

fer each individual school .

.

.

111%

II
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TABLE 14

1370, 1977 and 1976 tnolvidual School Enrolloent PrOActionS
fOr Grades 1.6, Eatiavtad lay ReureSSIOn with Land Vad

I J

Elementary
School

t.s
Aeolis A

rOjects4
nroilmont

lit erenCe , tweet
toe i Pro ec ed

erCent urea
of Prediction

.i.o 1
. UtlialMitILME NM VIVIATIAJIMI '.

Aoa ons

lailty Hill

Condon
:rust Orly.
Dunn -.

Edvawodd
Edison
Pea Hollow
Going*
Harms
Laurel Noll
Lincoln,

94COrnack
Novladry
Meadow Lark
Parker
Patterson

1

84anongton
Ilestosoreland'

Wh1taakar
10114011espit
WillaadnIft
uillard

'Tf9 328
362 398 461
241 245 239
211 235 242
27.7. I9S 199
424 421 414
292 286 '351

171 139 155
Z26 au 281
222 234 236

123 92 111

161 110 191
345 333 333
158 162 157
365 181 362
249 240 232
214 252 256
404 403 432
36d 33 273
192 224 . .193

302 na 4042
'251 219 ." 225

269 234 0

06
216
250

204
376

226
213
331

:78

97

143
418
154
410

237
229
390
.367

157
225

268
315

634
226
261
196

386
221
225
352
162
82
136

446
167
412
238
230
392
402
142
324

264
3 4

. I 3
s-

27
271
188
405
217
240 ,

381
144

63
133

510
180
419
238
230
400
420
138
344
263

II '

46 186 202
- 25- . 19 2
-. '39 26 29
. 23 1.11
. 48 . 35 - 9

61 - 65 -134
42 36 85
35 71 100

- 51 - 74 - 92
. 26 - 16 - 42
. 18 . 34 - 58

13 129 171
. 4 5 23

45 31 51
. 12 . 2 6

IS 32 - 26
- 14 - 11 - 32
. 11 84 147

- 35 82. - 55
- 17 6 2 .

. 17 46 38
46. 80 101

0
29 68 70
90 92 99
SS 90 89
90 . 99 24
$9 92 98
77 77 62
80 . 84 66

69 80 74
72 69 61
79 34 57

89 84 67
83 73 65
97 97 67

89 92 , 88
95 99 27

93 XI 90
27 97 92
27 79 65
82 63 72
94 : 19 99
93 83 86
85 7 .

*

Lptsnuct PM'.
.0

4184 5178 6227 6077 6361 6536

1 al .d I.
44.3 72.7 101.2

.

98 97 96

°ALARM FACTOR 1.0469 1.0226 1.1230
.

TABLE 15

1976. 1977 and 197A 1ndividual School Enrollment ProJections
for Grades 1-6, Estimated by Cohort Survival with Land Use

,
Elementary
Soho 1

ACtnal
Enrollment

Projactdd
brolleeet

91frerenc4 Between
Actual 6 Pro *etas,

Percent ACCuracy
of Prediction

.

. d

,

3alley Kill'
Condon
Crost Oriv
Own
Edgewood
Edoson
foe Hotlow
Oilham
Norris
Laurel, Hitt

Ltdeold
NeCornalt
NO0ladrY
meadow Wit
Parbor
Pettorsoh

W44411449ten
westmoroload
Wo4l**
41114811149Ple
Milliken:it
ill ed .

,

162
241'

211
221.
424

293
171
296
229
123
161
345
152
$65

. 241

214
404
363
192
332
251'
269

'392

245

.235

195
42I

296
169
281
234
98
110
338

t162
381
'240

262
403
318

_224
312

218
4

..

461
231
241
199
414
351
/SS

281
236
111
191
333
151
356
232
256
432
273
199

342
225

,

371
244
224
210
412
340

105
296
194
106
164
382
141
312
241
232
394
397
175
270,

231
272

SOO
262
228
19?
435
364

192
310

199

99
165

. 411

149
381
253
231
402
436
167

307
227

.,.

521
71
229
194
411
407
200
316
200
94
170 .

418
152
393
251
229
431
462
173

330
225
235

t

.

.

IS
3

13

- 11
- 12

47
14

0
- 35
. 1?

,3

37

. 17

1

. 0

IB

- 10
29

. 17

- 32
14

3

1032

23
7

2
It
78
.3

29
. 35

1 -.

- 5

13

. 13
0
13

31

. 6
120
51

- 11
9
22

14
32

. 11

- 'S.
5?'

56
es

31

- 35 /
. 1?
. 21

85
- 5

ZS
. 19
- 27
. 1

189
- 40
- 12

-0

.

26
22
86
93
91
26
92
100
ili

.-84
98
90
89
96

FOO "
92
98
92
91
89'
94

99

.1,

80
.91

91
99

. 97
79

98
91

ASW
91
82
92

100

95

88
99
73

75
97

96

91

.

87
86
96.
91
88
86
18
44
86
'15

89
17

97
94

92
89
99

54
90
00

100
89

OISTRICt TOTAL 5184 6118 6297 6075 6319 6517 6

. .

33.6 55.2
I..

74.7 98 97 94

88420CLA4931 .96644 .9429 ti9239
0 ,

.

0



ARC 1917 and 1978 Individual Sch661 Enrollment Projections

for ;wades 1-6. Estimated Or Ratio with Land Oaii

1 't

1 Elementary
5001

Ac tual

Enrollment
Irfakbeetaa

Enrollment
Oifference Nguyen

. Actual 8 Projected
Tar Con Accuracy

of Prediction
1976 1977 191a 1976 LW 'fa 1976 1977 1978 1976 977 1978 .

aailla

1 14147 IPti.
Condon
Crest Ortvie

.0unn .

Edgewood
Edison
FO4 110114W

'Wham
Harris

Laurel mIll
'Lincoln
McCornaCa
magladry
meadow Lark
Parker
*Patterson
washington
wistmoretend
whtteaker .

willagtikeapie
willatenste
Willard

362

At
211.

22?
424

93

111

296
229
123
161

346
15d

165
249
214
404

368
492
302

251
269

6184

';'

398
246
235
196
421
296
189
291
234
911

170
' 318

162
361
240
262
403
318
224
318
213
234

6178

.7'

46;

239
242
199
414

351
155

261.

236
ill

191

333
157

368
232
256
432
273
193

342
226

210

6297

313

210
210
221
394

292

193
312

203
112

161

353
143

370
- 250'
230
401

391
177

274-
247
299

4 6078

493
230
232
223
406
294
198
323
208
116
162
358
147
379
260
230
409
433
177
311
249
290

.6369

620
232
234
226

423
296
203
340
212
116
166

358
153
301
270
232
424
450
,187
329
252
290

6617

11 96
. 11 - 16
19.3

- 6 28
. 30 . 15
- 1 8
22 9
16 42

- 26 . 26

- 11 18
0 8
8 20

- 16' . IS
S . 2

1 20

. 16 - 32
- 3 6

23 116

- 15 - 47

. - 28 - 7

4 31
20 51

69
- 7

. 8
27
9

- SS
48
$O

. 24
6

- 26
26
4

'23
38

- 24
- 8
177

- 6

13

21
MP,

'

97
95
92
97
93 .

99
89
96
87
91
100
98
91
99

99
93

99
-94

92
90
98
93

13

80
94
99
87
96
98
16
87
GO
84
96
94
90
99
92
89
99
73

79
98
88
80

59
89
97
97
88
98
84
70

83
90
96
87

93
97
94
86
91

98
61
97
-96

89
72-

.

041TRICT 0 .4.6 7 .

0 s 26.7 f4.!
10.4
60.5 98 97 96tap.

8ALANCE FACTOR .9768 .9325 .9089

Step S. Adjust each School's Projection by the Balancing, Ratio

.5a, Multiply eaCh school's pro-
jected enrollment obtained
in Step 3a by the balancing
factor obtained in Step 4
to obtain an adjusted enroll-

7 ment projectton for each in-_

dividual school.

When multiplied by the bal-
ancing ratio, the individual
school enrollments cen belnade
to balance to the district
level'proJections obtained
in Step 2a.

5a. The balancing ratio obtained for
each of-the methoddlogies was multi-
plied by each methodOlogy's-indt- --
vidual school's estimated enroll-
ments for 1976, 1977 and 1978.
The adjusted predictions appear
in Tables 14, 15, and 16 along -

with the balancing ratios. As
occurred in each methodology with
land use included, each method-
ology without land use included,
once balanced, decreased in accu-
racy the farther ovt the projection.
In the regression methodoltly 4, 4,
and 4, schools fell into a 95-100%
accuracy range for each of the
three years. In the cohort sur-
vival mothodolOgy 9, 10, and 6,
schools fell into this range, and
in the ratio methodology, 11, Wand 8
schools fell into thls range for
each of the three years, respbct-
ively.

4 .1.

01.



Discussion

The previous sections have outlined the general steps in developing
. a model incorporating land use variables for project;ng individual school
enrollments "and explained how the methodology was applitd in Eugene, Oregon.
The following sections will discuss how to select a methodology for pro-
jecting indivtdual school enrollments and the relative effectiveness of
this particular methodology in Eugene.

Selectin a Methodolo for Pro ectin Individual School Enrollments

Individual school enrollments are difficult to project with extreme
accuracy using bnly a statistical enrollment projection methodology due
to Wthe numbers which make them statistically vulnerable to
random error, and 2) the multitude of factors that alterindividual
school enrollments, such as new housing, rezoning of land, open en-*
rollment and alternative schools. District-level enrollment projections,
on the other hand, are easily projected with accuracy using past en-
rollment trends.

On the basis
individual school
level projection.
for by subjective
know whkh school
take into account
alterations.

of the statistical enrollment projection methodology,
enrollments,totalled,will exceed the accurate district-
The sources of.inflation ire most often compensated
adjuitments to the projected numbers. In order to
to subtract from or add to, school district administrators
variables in the attendance areas that caUse enrollment

Incorliorating land use variables into the'enrollment,projeition
methodology is one method for attemptinTto quantify-the subjective -

adjustments. To most accurately project individual sehool enrollment
using the model developed in this chapter, one must first start wiih an
accurate enrollment projection methodology.

When selecting a methodology for individual school level student
enrollment project4ons, the best way to judge a methodology's- applicability
to a particular district for a future year is to apply the methodology
to actual enrollment data to predict one or two past years' enrollment.
"One can then,see how well the methodology t4ould have projected the past
years' enrollment and if-uhacceptable,-another methodology-can bi- -tested:
'This technique also allows for the creation of statistics for comparing -

two or more methodologies. . .

-There are four types of jnfOrmetion (not mutually excluiive) to take
into account when judging the relative efficiency of a projection
methodology. Those four pieces of information are outlined below:

. ,

, .

The percent of accuracy of the prediction, calculated fOr each
school, represedt$ the percentage of enrollment the particular

= 32 . 4cs
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enrollment projection methodology actually 'injected in each
school for ,a given year or years. This figure is.found by
dividing Lhe projected student enrollment by the actual enrollment
for a school.

To evaluate the methodology on the basis of this data, a standard
of acceptable accdracy for individual school projections must be

. selected. One may decide that an enrollment projection methodology
must be able to predict 95% of the total population of any school -
95% then becomes the standard for acceptance.

2) Difference Between Actual and Projected

the difference betWeen the actual ind projected enrollment is
found by subtractinggthe projected enrollment'for each school
from the actual enrollment of each school for the past year or
years. The resulting number refers to the number of students
over qr under-estimated by the methodology for each school.

Again, a criterion must be established in oeder to evaluate this
data. One suggested criterion, 20 to 30 stddents per school, is
equal to the pupil-teacher ratio. This is egood criterion to use
since an over or under-estimation by, 20 to 30 students wbuld re-
quire staffing alterations.

3) Standard Error of Estimate

The standard error of estimate (S), whein used in the context of
school enrollment projections,.is the average airlotiht.of deviationt .

between the actual and projected enrollments. The, shows the
margin of error to be expected in the individual-school's grojected
enrollment, as.a.resuirof theriaperfect viliditfof the methodology..
The le is calculated by multiplying the stdhdard deviation-ethe.
criterion scores times the square root of one minus the square of
the ,validity coefficient. The.smaller the standard error, the more
accurate the projection methodology. This provides-an indicatioh
of the technique'saavetage estimated accuracy for projecting en-
rollment of all schools in the dittridt. The smaller the atandard-

error, Xhe more accurate the projection methodology.

4) Estimated Mean of the Population_Error
. .

When balancing to a pPojected-districttotal(nôtthe attgai
ehriollment total) biasing will result. This bias is Systematic
and is found by sumding the differehce between the actual and ,

projected individual schoo/ enrollments and. dividing,by,the-number-
of schools iR the district°. The biasis considered the esttmated
population mean,for the projections.

When assessing the four types of infqrmations with different
enrollment projection methodologies, it soon will become clear
'that no,one.technique will provide the best prediction for all



indiVidual schools. On the basis of the four pieces of
statistical information, one can select a methodology that
meets the needs of the school district or one can design a.
.methodology that incorporates more than one methodology
(See Appendix A, Table A-5) known as a combination methodology.
The combination.methodology allows for the selection qf a methodolo9Y
for homogeneous areas (schools) in the district.

The following section will illustrate how the relative efficiency
of three enrollment projection methodologies was judged in Eugene.

Relative Efficiency of Three Enrollment.Projection Methodologies in Eug_ene
Oregon

Researchers from the Eugene School district made an attempt to discover
an enrollment Wojection methodology that would accurately project individual
school enrollments in Eugene one to three years into the future. A major
coecern, in addition to a valid projection methodology,was to be able to
-quantify the subjective adjustments that have to be made for individual
school projections to sum to the district level projection,found to be
accurate within a .S% error:range. In the past, individual school en .
rollments in Eugeneshave been estimated by projecting the present year's
grade enrollments for each school as the grade enrollment for the next
grade and year and by making telephone checks with each school principal
to validate the grade projections. Kindergarten and first.grade
enrollments were then projected on the basis of birth rates five and s!x
years prior to the years being projected. With this technique, only one
year could be projected with accuracy.

The exploration commenced by taking three commonly used enrollment 4
peojection methodologies - cohort survival, ratio and regression
examining their usefulness in the school district.. A Kocedure was developed
(based on research accomplished in conjunction with Lane County Council
of Goyernment researchers) that enabled a numerical means of balancing ,

ttte individual school projectjons to sum to the district-level projection.
This procedure has become knoWh as the balancing procedure. The balancing
procedure produces a ratio-factor that,when -multiplied by the indivi-dugl-
school enrollments,allows the sum of theschool enrollments to equal the
district-.1evel projection. (The balancing factor is calculated.by_dividing
the district-level enrollment projection by the sum of the individual
school enrollment pro3ection0. InLaddit4onyar.1amd-usellactor Oistr-
developed to enable adjustments to the individual school projections.on
the basis of those land-use variables known to cSuse alterations in the
year-to-year enrollMents of individual schools in Eugene.

The methodologtes-and landme-ficttirs'Vere tested by ustng actual
data. 1970 to 1975 elemediary school enrollmenti were used to project
1976, 1977 and 1978 sihool years. Actual enrollments for the projected .

years.were the') compared to each year's projected enrollments to judge
each methodology's relative efficiency for use.in Eugene. The three
techniques were evaluated with and without the land use variable adjust-:
ments in terms of the four pieces of statistical inforbation described
in the preCeeding section. It was discovered Oct no one methodology
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or with land use variables was able to provide the best prediction
for all tchools in the district: it was also discovered that the land use
variable adjustment improved the prediction accuracy of some schools and
not of others. That which follows is a discussion of the three methodologies'
relative efficiency in terms of 1) the percent accumicy4 2) differences
between actual and projected enrollment, 3) the standard error of estimate .

and 4) the mean clif the population error.
-

1) The Percent Accuracy of the Prediction

T4Oke 17 shova the percent ol: prediction accuracy for the regression
cohoOt survival, and ratio mehodologids with and without land use
variables. An examination of this table reveals that several possible
tources of variation were still unaccounted for. The iffects of the
open enrollmeht policy and alternative schools which serve as magnets
for enrollment were uncontrolled. Tbe results of the methodologies'
application to Eugene schools should, therefore, be evaluated in the
context of these potential sources of error. As might be expected,
the accuracxof prediction is lower in the second andthird year
projectioni. The three methodologies are relatively close in terms
of percent accuracy of predictions, both with and without land use
,nformation. Thsaccuracy of individual school projections was the
cus.in evaluating the methodologies. To evaluate the individual

sc ool projections, a range of 95 to 100% accuracy was selected and
the number of schOols within this range was determined for each
techAique.

Regression - The regression methodology was the least accurate of
the threemethodologies-in terms of the percent of prediction
accurac;y:- The addition of land use information decreased the
accuracy of .the regression methodology. Without the land use
variables included, 3, and .6.schools felrwithin the 95 - 100%
range for each of the three years of projections. With the land

. use variables included, 4 schools fell into-this range in each of
the three years of projections.

Cohort Survival.- Land use variables increased the accuracj of the
cohort survival in the second and third Years of projection. With-
out the land use-information included, 10, 7:9tnd 4-schools were
accurate within the 95 to 106% prediction range for the three
projection years. With land use information included 91 11,.and 6
schools fell into thisltmit:-' -14-

Ratio - The ratio methodology found 1Qo 6 and 5 schools falling within
TEFit to 100% prediction range withodt the inclusion of land use,
and 11, 8 and &schools with land use.
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2) Difference Between Actual and Project.Enrollment

Table 18 displays the difference between the actual and projected
enrollment in terms.of the number of students.over'or under-estimated
at each school-by.Ihe three methodologiesi without and with the land
use factor..

As in the .'ase of the percent of prediction accuracyomore schools'
enrollments were over or under-estimated the farther out the projection.
A4-criterion of 30 students was used since thestOdent-teacher ratio.in
Eugene elementary schools generally varies from 20 to.30 students per
pupil. Thus, if an individual projection is over Or undet4-estimated
by more than-30 students, the school would need to adjust 'staff posittons
accordingly. The number.of schools projected within a plus or MAUS '

30 student-range is tallted below for each methodology.

Re ression Again,_.the regression methodology provided the fewest
number o schools within the chosen criterion range. Without land
use-information, 12, 10 and 8 schools-were projected within 30 students
for the three projected years. Land use inforkation decreased the
accuracy of the projections to 11, 8 and 8 schools being projected -

within a 30 student range for each of the three projected years-.
r

Cohortjsurvival - Land use variaBles were able to add schools within
iiii-ID-Maiiirange in the second and third projection years for the
cohort survival Methodology. Without land use, 18, 13 and 12-schools
were projectedwithin 30 students for the three years. With land use.
18, 15 and 13 schools were projected withip 30 students for the three
projected yearst . -

Ratio - The ratio methodology projected all but one school within 30 -. -

students for.the ftrst projected year. For the second and third
projected years,14 and 11 schools were *ojected within 30 students
withodt land use and 15 and.15 schools were projected within 30 students
with land use.

4

3. Standard. Error of Estimate

'The average estimated accuracy of each of the meth2dologies was
determined by moans of-the standard errorAof ettimate70,14:womot:
on the bottom of Table 18.

Regression - The average amount of deviation betieen the actual and
projected enrollment (1) for the regression methodology was 41.8,
609 and 93.3 forthe three prOmited"ydars-WithoUt Und 'Use aiId
44.397247 and 101.2 with land use.

Cohort Survival - Without.land use, the ',cohort surVival methodology
FiTairi-iiiidard error of esttmate- of 33.2 for the first year,
51.2 for the second year, and 75.4 for the third year. No.significant

.
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difference resulted in the standard error of estimate when land
use fnforrhation waS added. For the first projected year, the
standard error of estimate was 33.6. For the next tlio years,

respectively, the standard error of estimate wis 56.2 and'4.7.

Ratio - The, i-atiO methodology yielded the smalleit.standard error
of estimate for the three projected years with and without land
use variables. Without ldnd use, the standard error of estimate
for each of the three years was 25.6, 38.9 and 59.8. With land
use, the standard error of estimate was 25.7 far the first pro-
jected yeae, 44.2 for the second year, and 60.5 for the third year.

.,

Mean of the Population Errors

The amount of tlias inherent in the methodologies was judged by
estimating the mean of the population error. The amount of bias was
almost identical for the'three methodologies.

Regression - Without lend use information, the mean of the population
errors for the regression methodology was estimated at -4.7 for the
first projected year, 8.0 for the second year and 10.4 for the third
year. With land use, the mean of the population errors for the re-
spective three years was 4.7, 7.8 and 10.5.

Cohort survival - The mean of the population error for the third
projected year wo 10.4 with and without land use information, for the
cohort survival dethodology. for the first projected year, the average
-amount of bias was -4.7 without land use and 4.8 witti land use,
and for the second projected year, the bias was 7.8 without land.use
and 1.9 with land use.

Ratio . The first-and third.projected years yielded an identical .

estimated,population mean with and without land useinformation,
-4.6.and 1,0.4, respectively for the ratio methodology. The estimated
population\mean for the second projected year improved only slightly
with the iriclusien of land use. The mean went from 8.0 to 7.9. -

Conclusions of the Testing of Three Enrollment Projection Methodologies
in Eugene.

Three enrollment projection methodologies - cohort survival, regression
and ratio - were tested for application to Cementary school enrollment
Projections in the Eugene School District. Past enrollments were projected
to enable comparisons of actual versus projected enrollments. During the
testing of the methodologies' utility to 23 Eugene elementary schools,
four major findings resulted; 1) no eone methodology provided the best
prediction for all schools, 2) adding a land use variable adjustment improved
the overall accuracy of one methodology - the ratio methodology, 3) the
land use variable adjustment improved the prediction,accuracy of some
schools and decreased the prediction accuracy of other schools, and



4) until all variationi within an attendance area can be controlled for;
no methodology will be able to accurately project enrollments in Eugene
without subjective adjustments. Those uncontrolled yariables greatly
affecting Eugene elementary school enrollhents are open enrollment,
alternative schools, and transfers.

'A ma4or development of the exploration, which has application for
school Aistricts throughout the country, is the balancing procedure.
The balancing procedure alloWs quantitative adjustments to be made to
the projected individual school enrollments on,the basis of a ratio
representing the sum of the school projections to the district level
projections. This ratio enables the individual school projections to add to
the projected district-level projection, known to be accurate.

In Eugene, new housing was determined is the iiist influential land
use factor that has caused enrollment.changes for individual schools in
the past. This factor was quantified into the number of new students to
be expected in any attendance area by using the number of building permits
applied for times the expected number of school age children for each type
of dwelling unit. The influence of the land use adjustment factor was
predicted:to affect four schools; Bailey Hill, Gilham, Westmoreland, and
Willagillespie schools. Each had 35 Or more additional students projectid
due to additional home-building in their attendance areas. The regression
predictions for each of these schools were not improved by the addition.
of land use factors. Three of the four schools, Bailey Hill,.Gilham and
Willagillespie, did show improved predictions when land use infondation
was included in the cohort survival and ratio methodologies. The improve-
ment is progressively evident as the projections are carried out into the
third year. Westmoreland school showed markedly reduced prediction

A accuracy in the second and third years of prediction. Westmoreland school,
not an alternative or magret school, however,.does have a fatrly high.
transfer rate for the district.

*None of the three methodologies with Or without land use variables
was able to predict 95 to 100% of the enrollments of half of Eugene's 23
elementary schools. With the land use adjustment, the ratio methodology
was able to project 95 to 100t of the enrollments in 11,8 and 8 schools
for the three years of projections making it the best predictor in this,
exploration. The regression methodology, by far provided the worst
predictions. .Theregression methodology.; however, showed improved
prediction accuracy without land use and stable prediction accuracy
with land use in the second and third'year projections. This might
indicate that the regression methodology would be a strong oandidate
for use with long-range projections.

The ratio methodology yielded the mott schools projected within a
3p student criterion. All but one school was projected within 30 students,
wi,th and without the land use factor adjustment,for the first year's
projection using the ratio method.

The testing of the three methodologies showed that the methodologies,
with and without land.use, were equallv biased in terms of the population
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error distribution. The average amount of deviation between the predicted
and actual. enrollments was smallest for the ratio methodology and second
smallest for the cohort survival methodology.

Both.Tables 17 and 18 identify a school whose enrollment is not well
predicted by any Of the methods used. Adams school, an alternativesschool
which functions ai a strong magnet school for all portions of the district,
is predicted most 'accurately by the ratio methodology without land use
(72%, 75%,and 64%, respectively) and least accurately by the cohort survival
technique (62%, 56%,and 41% respectively). The methodologies under-estimated
Adams enrollment for 1976 by 93 students (ratio, without land use) to 127
'students (cohort survival, with land use).

4

Because of the poor results of methodologies' application to the 1976,
1977, and 1978 school years in Eugene, no new methodology was adopted. The
procedure for testing the relative efficiency of the methodologies is
considered valid and quite informative. Without..the control of all sources
of variation, however, particularly open enrollment, transfers, and
alternative schools, no methodology will be able to project individual
school enrollments with 95% accuracy or greater,partially due to the very
small enrollments at each of these schools.

The results of this study suggest that mixed model methodology-design
may be most feasible in Eugene. Schools witn khown fac:tors that can be
related to a particular methodology could be grouped accordingly. Those
schools that are most affected.by new building activity could form one
group. Another group may include those Schools most affected by open
enrollment and alternative programs. The most appropriate enrollment
projection methodology could then be applied to each of.the homogeneous
subgroups for the best predictions.

41



Conclusions

Three procedures which were developed to improve the prediction
accuracy in individual school enrollment projections have been identified
and developed in this chapter: They are 1),the land use adjustment
procedure 2) the ,balancing factor proceddre, and 3) procedures for
selectidg an enrollment projection methodology. The procedures have been .

explained and illustrated through the Eugene example. General conclusions
and recommendations for testing the procedures in areas other than Eugene
have resulted in this exploration.

Two of the three procedures, 1 and 2 above, were developed to enable
a quantification of subjective adjustments made to individual school
enrollment projections. The first, the land-use.adjustment procedure
was designed to enable an adjuttment to projections based on residential
area changes. The procedure, however, can not effectively work in a
school district until all major.land-use sources causing enrollment
variations have"been identified and converted into a number of new students
to be expected in each attendance area. The sime variable may not be
most appropriate.for all schools. Several variables should'be tested
before a few are selected and applied to an enrollment projection methodology.
The best way to test the variables is to apply the land use factors to
past enrollment data and visualize how the factors were able to project
past years.

The balancing factor procedure is one that could cut down,on the
hassles of adjusting projected individual school enroliments.so they sum-.
to the projected district total: The balancing factor provides a.uniform
procedure for smoothing the projected enrollments,inflated,due to small
numbers and rounding errors. The closer the balancing fartor is --to-one.;
the better the indication that an accurate -enrollMent projection methodology
has been utilized. The balancing factor should be used after all other
adjustments have been made.

The procedure for selecting an enrollment projection methodolOgy,
describecrearlier, is a comprehensive and valid procedure for 'enabling 4
thorough view of a methodology's predictive power for a school diarict.
It also allows for a comparative analysis of two or more mithodoWes.
It is important to apply the methodologiei to past data to see how they
would have projected past years' enrollments; and not just apply them:
to future years. The actual enrollments of the past.yeart provide concrete
evidence of the methodology's credibility. Again, before an enrollment
projection methodology can be utilized with 95% or better accuracy, all
sources of variation must be identified and controlled for. _ilos.t comma& ..
enrollment projection methodologies do not have the capability to project
new student enrollments beyond that of past trends.
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The Eugene Oregon Pubtic School District
, Enrollment Projection Methodology

Eugene-School. District 4.;

The city of Eugene comprises the,largeit sector of what is known
as School District 4J. The district covers 155 square miles and
.includes portions of nearby towns of Springfield and Coburg, Oregon.
Within its boundaries, are four high schoolso.eight junior high schools,
and thirty-one elementary schools. The high school locations determine
the administrative regions established by the school district. Within
these individual%regions are several attendance areas enclosing each, °

elementary school.' In addition to a traditional public school. system,
4J's jurisdiction includes an alternative education program at all
grade.levels. Aproximately 20,000 students are enrolled.in the dis-
trict. The approximate breakdown ft* each school level is as follows:
Kindergarten-6th, 10,000; 7th-9th, 5,000; and 10th-12th, 5,000.

: The Eugene School District employs about 4250 full tiMe equiva-
,lent (FTE).professsional staff. They include school administrators,
board of education officers, teaChers, social workers, and health
staff...The total number of teachers in both traditional and alterna-
tive schools is 1,032.5 fTE. Each teacher serves an average.of 18.4,

.pupils. The Board intends to maintain this student-teacher ratio,
and has recommended that the budget for the school year be adjusted'
accOrdingly. Teacher salaries range from $11,400 to $22,600 per annum.
Over 65 per cent of the teachers hold graduate degrees.

The Division of Researcho_Development and Evaluation (RD&E) in
the Eugene school system is annually responsible for providing enroll-
'tent projections on the basis of which administrators must make
decisions concerning utilization of district facilities,"perteinnet,
programs, and educational services. Each year, RO&E's five-year.
projections are also updited.

The following study describes the enrollment projection,matho-
dology currently used in Eugene School Oistrict 4J.

- a

Eugene Student Enrollment Projection Methodology

Enrollment projections in Eugene Public School District 4J-are-
*based on a combination of the cohort survival, regression, and apportion- .

ment methodologies. Grade4level projections using the cohort survival
methodology are made for five years into the future and have long been
accurate at the 99.5% level for the first projected year. The regres-
Sion methodology is used to project district first grade enrollments on
the basis of births in the city six years prior to the year .beial. .

projected. District kindergarten enrollments are projected by dividing
past kindergarten to past first grade enrollments for five previous
years, and multiplying the average of theseratios times the projected
first grade enrollment. 1ndiVidual school enrollment projections are
made on a yearly basis, by graae level, by advancing the past year's
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grade errollment far each school as the projected year's projected enroll-
ment for the next grade. In-the cases of entering grades seventh
and tenth grades),enrollments are projected via telephone checks with
linking-school administrators to verify the number of students registered
to .attend the respective schools. While this methodology provides quite
accurate results, it is very time-consuming and requires a great deal of
subjective manipulation. Chapter* 3ereveals the attempt to adopt a new
methodOlogy for Eugene individual.scheal projections. None of the common
enrollment projection methodOlogies - cohort survival, regression, and
ratio - were able to proiect individual schools more accurately than the
existing method. The method described in this chapter, therefore, is still
operational.

.

The following describes, In detail, the steps taken to attain grade-
level enrollment projections for the 1978 to 1983 school years, end 'school
level enrollment projections for the 1978-79 school year.. Actual data
have been used to illustrate the process.

Grade-Level PrOections

tugene grade-level enrollments were projected for the 1978 to 1983
school years using the cohort survival methodology. The eight steps taken
in making projections are explained and illustrated below.

Step 1. Collection of Past Enrollment

Total enrollment by grade levet' was gathered for five years prior
to 1978. One moon date for each school year was used. In this example,
as Table 19 displays, 1973-74, 1974-76, 1976-76, 1976-77 and 1977-78 enroll-
ments were gathered by grade-level for Stptember 30 of each year.

4.
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TABLE 1,

19734977 Student Enrollments By* Grade Level
For Eugene School District

(Based On September)30 Data)

Grade 1973-74 -" 1974-75 1975-76 1.9i6-77 1977-78

% .
.

, K . 1,295 1,456 1,381 1,258
.

.
,

0.1 1,592 1,457 '1,599" 1,657 1,549
;

. 2 1,540 1,512 1,46.7

1;530

1,538

1,491

1,571

1,643

1,859

1,826

1,803

1,597

1,485

65

40

.3 1,527 1,515 ,.

4 - 1,588
.

1,454

5 .1,673 1,574

0 , 1,885 1.,644

%

-7 1,870 1,902,

P a 1,901 . 1;895

9 1,706, 1 alio

10 .1,754 1,676
,

11 1,683 1,673

.12 . 1,387 1,494

.Special Programs
.

,.

:rlementiry 55 75 .

Junior High 42 45

1,623 1,636

1,474: '1,581

1,496 1,446

1,465 1,456

1.,473. 41,442

1,587 1,487

1,635 1,546.5

1,839 : 1,579

1,884 703
1,694 1,714

1,470 :-.' 1,560

,

90 94.5

79, 56.5_

. Senior High 1 45 ao . 35 11, 50 e

TOTAL - 20 2 21,223 21,010 20,887 2088.5'



Step 2. Format Ion of Cohort Survival Raties for Grades Two through Twelve
A cohort survival ratio matrix, based on the past five years enroll-ment data, was established by dividing the number of students ina given grade on a given year by the number of students enrolled iinthe next lower grade for the preceding year. For example, the cohortsurvival ratio for grade progession 7-8 for the school year,19.75-76was created by dividing grade 8 enrollment for the 1976-77 schoolyear by grade 7 enrollment for the 1975176 school year (i.e.,1635 + 1643 a .9951). The resulting value indicated that 99.51% ofthe total number of seventh graders in f975-76 advanced to eighthgrade in 1976-77. Table 20 incorporates the cohort survival ratioscalculated for the years 1973 to. 1978. 4(The cohort )urvival ratio.indicates growth, decline, or stability on a year-to-year basis. sA Value of 1 indicates no change in enrollment from one year tothe next, while a value less than 1 reflegts a decline aod a valuegreater than reflects an increase in enro:lment. s.

4

MILE 20

Survivel Ratios for rich Year by Grade Level

Grade
Progression 1973.74 1974-75 1915-76 1976-77 1977-78

'1

1 . 2 .9497 1.0069 1.0150 .9873 .9761
2 - 3 .9837 1.0120 1.0082 .9741 .9916
3 4 .9521 1.0501 .9778 .9777 1,.0082
4 . 5 .9911 1.0254 .95.25 .9733 .9779
S 6 .9826 .9981. .9879 .9843 1.0082
6 - 7 1.0090 .9994 1.0102 1.0095 1.0049
7 . 8 1.0133 .9774 .9951 .9754 .9926./
8 - 9 .9784 .9636 .9892 .9670 .9858
9 - 10 .9824 .9693 1.0318 .9967 1.0431

10 11 .9332 .9529 .9395 .9103 .9111
11 . 12 .8877 .9971 .9205 .9221 .8681

Sten 3. Calculation of Average Survival Ratios
After the five years of cohort survival ratios were created, fi.veaverages were formed for each grade level. Those five valuesrepresent the average survtval ratios for: 1) the five-year period,- 2) the last four years, .3) the last three years, 4) the four yearswith the largest survivar ratio values, and..5). the thsee/ears ivitfr-the largest survival ratio values..
Table 21 displays Eugene's .survival ratios as averaged tn thesefive ways. The five year averages were created by adding thesurvival ratios for the 1973-74, 1974-75, 1975-76, 1976-77, and

19771678 school years across each given grade level and by dividing

6.s
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the sum by 5t For the four-year and thethree-year averages, sliming
began with the 1974-75 and 1975-76 enrollments, respectively. To
obtain the highest four-year average for the ,:tame grade interval,
the highest four values were sunned (i.e,, 1.0069 + 1.0159 ,+ .9873 +
.97610 * 3.9853)and divided by 4 (i.e., 3.9853 4) to produce the
average ratio value of .9963. The highest three-year average was
created similarly to obtain the three year average of 1.0031.

1

TABLE 21.

,Average Survival gulps

Grade
Progrestion

Five

Year
Average

Last
Four Year
Average

Last
Three Year
Average

Highest
Four Year
Average

Highest
Three Year
.Average

K - 1

1 - 2 .9870 .9963 .9923 .9963 1.0031

2 - 3 .9951 .9980 1.0004 1,0059

3 - .9362 .9447 .9874 .9947 1.0004

4 - S .9840 .9821 .9679 .9919 .9981

5 - 6 .9922 .9946 .9935 .9946 .9981

6 - 7 1.0066 1.0060 1.0082 ' 1-.0084 1.0096

7 . 8 .9908 .4851 .9877 .9946 1.0003

8 - .9768 .9764' .9807 .gabi

9 - 10 1.0047 1.0102 1.0239 1.0135 1.0239

11 .9294 .9285 .9203' .9342 4419

11 12 .9011 .9045 .9036 .9094 .9166

fi

Step 4. Calculation and Selection of 1978-1983 Enrollments

After the ratio averages were calculated, the best prdjection was
determined by which ratio provided the best Prediction for the
previOus years, by grade level. By computing an average., three-to-.
five year trends were distinguished. Table 22 displays the actual
enrollnents for the 1977-78 school year by grade level, and, five
columns of projected enrollments for each grade level obtained by
multiplYing each of the survival ratio averages (appearing in
parentheses) by,the 1977,78 actual enrollments. The ratios that
yielded. the most accurate predictions' fur 1978-19 -$chool. year
enrollments for each grade are indicated.by an 4asteri.sk.-. The *,

multiplication was done diagonally. For exanple, the first+to-
second grade five-year average ratio (9870).was multiplied by the
1977-78 first grade enrollment. to arrive at the- second. gr ..z!f

Projection of 1,529. The 1978-79 projections were then it.:
by the best survival ratios to produce the 1979-80 projectit's
and so on until the 1983 projections were calculated.

49 A
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TABU 22

'Grade Level fero11eeot6 Projected fOr 1970.03 Baled 00 Flve Oatlo AverAgo0

Actual

Enrollment
erode 107148

K ,1.256

1 1;549

$

2 I.

3 1.501

0 1.446

S 1.456

6 1.442

- 7 1.402

.S 1.64?
L

9r. 1,519

10 1.833

H 1.11-4

it 4,560

Projection
Used On five
reor 11.410

Average ( 1.
Parenthesis)

Projection
liased On

taut Four
Year's Ratio

Average

Projection
:eased Oa
test Three

vear4 Olithi
Average

Projection
Dosed On
Highest
Nor fear
!II/env)

Projectlon
Suedes'
Highest

Throtlfear
Average 1028-19

;

Earolheant PrejeLtloes

197910 1900-81

1,526

1.634 1.522

1.554 1.605

'1,41/ ', 1,551.

1.462

1,443 11,445246

1,456 1,421

1,559

1.46S

1.491

1.435

1,520' 1.341 .

19-32

1.500

.1.602

1.560

1.41W

11.44:51

1.312

1.293

1162-63

(.96/0)*

-(.9961)

( 9842)

(.9040)

(,9922)

(1.0066)

(.9906)

(.9169)

(1.0042i

(.9294)

1.9011)*

1.529

1,628

1.559

,
1.423

1.445.

'1.452

1,423

1.511

1.506

1A4

1.544'

(:9963)

(.9114)

(.9942)

(.9023)°

(.2946)

(3.0060)*

(.9051)

(.9164)

11.0102)
.

(.92051

1.9045)

1:543

1,833

1.273

1,420

1,414111

1,451

1465

1.510

1.59s

1,702

1,550

(.9020)

. (.9933)

(.9079)

(.9819)

(.9935)

(1.0062)

(.9811)

(:900/)

(1.0239)

(.9203)*

(.9036)

1.630

1,625

1.662

10400

1,441

1,454

1,469

1,51/

1,612

1.60/

1.549

aa

(.9963)

(1.0004) 1.643

(.9941) 1,631

(.9919) 1.613

(.9946) 10434

(1.0064) 1.446

1.99461' 1,454

(.9001) 1,419

(1.0135) 10516

(.9342) 1,600

(.9094) 1.712

1.559

NNW

(1.0031)

. (1.0069)

A1.0001)*

(.9951)

(.9911)*

(1.0096)

(1.0003)

(.9545)*

(1.023914

1.0419)

(.9166)

1,654

1.646

1.562

1.443

`111'.453

1;455

1,411/

1.627

1,61/

1.72/

1,571

4

1 1,520

1.633

. 1.502

1,420

1.453

1,461

.\ 1,429

1.
1.523

1.61/

.
1,66/

1,544

ka

11,41:::.

1111:7439636:9

11236

Indicates survival rani) that best predicts grade enrollments for 1978-19.

4
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Step 5.. Formation and Calculation of First Grade Enrollment
The number of first' grade,students expected to enroll in the

-school district in 1978,-1979, 1980, 1981, and 1982 was calculated
,with a regression equation, using the actual number of first
graders enrolled in the district for the previous five years, and
the number of births in Lane County six years prior to each year

6 of actual enrollonnts. The equation used for the projections was
bo + By6x (k-X). 114 represents the value being predicted

(i.e., 1978 first grade enrollgent), by6x -represents an index of
the relationship between birth rate and actual enrollment, bo
represents the overall mean of the actual enrollments, X represents
tthe number of births Six years prior to the year of the projected
enrollment and T representi..the average number of births over the
six years. .

The b3 variable was calculatee by multiplying the correlation
betueen birth rate and actual enrollment by the ratio of the

,standard deviation-of the actual enrollments to the standard
deviatiOn 'of the birth rate data

(i.e., by 6x It -Ns .Sy/Sx sz -67187 74 33171 - .2913) .
The resulting by.x in this case was -.2913, FaTcaing a slights
negative relationship between the two variables. The by6x, as a
multiplier of (X-Y)s(number of births fOr six previous years
minus the average number of births for the preceding five years),
adjusteil the influence of the number of births by the amount to
which tiikbirth rate variation was accOnted for Th the variance
Of the actual enrollments (Or Yes). The birth Tate six years

t prior to the projected year and the average first grade enrollment
, for the last five years were placed in the regression equation to

predict an enrollment for each year. In this exanple, the average
first grade enrollment for the past five years was 1,570680% That
number added-to the dev.., ion number of births in Lane'CoUnty six
years earlier was multi by the regression coeffident to
obtain the number of fis graders the district could expect in
1978 (-1" it 12570.80 + (-.2913) (3738 - 3783660) 1584).

Table23 shows the data used to project first grade enrollments
for 1978 to 1982 as well, as the actual projections:

a/

6*,
51-

4
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TA8LE 23'
4

Data Usea to Estimate first Grade Enrollment
A for the 1973424cnoo1 Years

r r.
.

1/4,,
4

Number
'

'

. .

Numeer Projected
. Of Births 01 First , .. Wooer

Lane Cbunty
.

Graders 4. Of first
Year (X), XY Year

' (Y) Year %
., Grapers rI

,1967 3,965 6.312,280 , 1973 1,592.
.

.-:
4

1968 3.983 5.8031231 1974 1,457

1969 3,683 5.892:315 1975 1,599

1974i 3,564 '4.905.548 1976 1,657 .

1971 go 3,721 5,763.829 1977 1.649
.

.
. 0

1972 c
3,733. 4.414.606 1978 1.387 1978 1.664

19791973 3.324 1704

1974 3.362 , 1980 14,4

4975 3,677 1681 1.631

1976 3,635 1982 .1,61i

c

its

;
q.

V



Step 6.. Formation and Calculation of (indergarten Enrollment

Kindergarten enrollment% the most difficult grade level to
predict accurately in Eugene. Kindergarten was not added to the
Eugene public school system until the 1974-75 school year, and
many private kindergartens remain available in the city.

Kindergarten enrollments are best estimated on the basis of
firtt grade enrollments--projected and actual. Once first grad-%
enrollments have been projected, an average cohort survival ratio
can be used in a reverse direction to estimate each year's kinder-
garten enrollment. Table 24 illustrates the process.

To establish an inverted cohort survival ratio for a given
year, one must divide the previous year's kindergarten enrollment
by the given year's actual (lr projected) first grade enrollment.
For example, the ratio of .8787 for 1976-77 was obtained by
dividing the 1975-76 kindergarten enrollment (1456) by the
1976-77 first grade enrollment (1657). To compute, the 1978-79
ratio, the projected first grade enrollment was divided into the
1977-78 actual kindergarten enrollment (1,258/1,584 g .7942).
To project the 1978-79 kindergarten enrollment, an average of the
four previous year's cohort ratios was computed (average =
(.8099 + .8787 + .9015.+ .7942) 4 = .8436) and multiplied by
the projected 19/8-79 first grade enrollment. This average
incorporates the first four year's data as will as the existing
year's' projected first grade enrollment. In the past, the most
accurate kindergarten projections two-to five years into the
future have resulted when an average ratio based on four years
of actual data is used rather than'when a'new average is estab:.
lished based on estimates.

TABLE'24

Cate Used tO Project 1978to 19E2 Kindergar,tenAoroilrents.

AgtuatInro11meal, Pnalected Errollmeot

Grade 1974
tO

1975

1975

tO
1976

1976
tO

1977

1977
to
1978

t 1,295 1.456 1.381 1:258

First 1,457 1,599 1,457 1,549

Ratio , A099 .8787 .8915

53

1978 1979 1980 . 1981 1982
tO !J . 10 W.: tO-

1979 1980 1981 1982 1983

1.338 1,437 1.429 1,376 1,362

1.584 1,704 1494 1,631 1414

.7942 .8436

6)



Step 7. Collation of Project ns_
,

With the information calculated in the previous steps, a completed
projection matrix was created and enrollment projections obtained
for the 1978-79, 197940, 1980-81, 1981-82 and 1982-83 school years./
For each grade level and year, an enrollment was projected by i

multiplying the most accurate survival ratio (see Step 4 and Table /
22) by the corresponding grade level enrollment for the previous /

year. Thus, enrollments are calculated diagonally.

/Table25 shows the actual enrollment b grade for the 1977-78

ti
school year and the survival ratio selec d in Step 4. For gradet
2-12, each year's enrollment was projec d by multiplying the !

previous year's previous grade enrollment by the survival ratio:
for the previous year. For example, the projected 1978-79 thir#
grade enrollment was derived by multiply ng the 1977-78 secondigrade
enrollment by the second to third grade survival ratio

,

(

(1636 x .9980 = 1633), The same procedure was used to compute
projections for all grades between 2 anil 12. .

/

To complete the gradelevel enrollmept projections, a sum of
grade level projections produces a district sum for the year..

I

iTA811.26
.

Projectel inrolleents for the 1978-79 to 1932-83 School Years

1977-78 1 i

Grade Enrollment Ratio 1978.79 197 -80 1980-81 1981421 1982-83

Actual Survival I

1

1 1,549 .9870

K 1,258 ---

2 1,636 .9980

3 / 1.581 1.0004
1

1.. 1,449 .9823

1,442 1.0060!

1,456 .9981

7 1,487 .9946

9 1,578 1.0239 1,523

a 1.547 .9845

1.456 1 421.

1.714

10 .9203

.9011

1.833

t 12

70TAL 21,038

1.584

1,ill

1,

1.429

::::: 1.614

1,336 1.362

1,629 1.563 1.682

1.694

1,672 1,610

1,633 1.26 1,560 1479 1.669

1,582 527 1461 1,680

1,453

1,554 \ 1.605 1,533

1.634 1.

1,417 \10.551

1.500

102 1,497

1.420

1.451 1,462 0,426 1460 1,6*

1.479 1.443 \484 1
11,418 1.552

4.431 1.396
i

1.67 1.559

1,681

1

1.488 :. 9: /11::::

1

1.33911

1.520 1.3 1 11,2931.544 1,236

19.763 19.61 119.550 19455

i

I

T 0
!

Cil x I



. Step 8. Estima ion of Special Education Program Enrollments

.& Projections of special education program enrollments, made in
conjunction with the Eugene School Dtstrict Director of Special
Education, were estimated for only a year or two into the future
because funding for special edueation programs varies annually.
Special education enrollment ject ns depend largely on a
reliable procedure for ide fying spe ial education students.

//
TABLE

1973-1977 Enrollments and Projected Enrollments for

Elementary, Junioi. High and Senior High Special Education Programs

4

Special
Programs 1973-74,

Past Enrollment

'1976-77 1977-78

Projected Enrollment

1974-75 1975-76 1978-79 1979-80

Elementary 55 75 65 - 90 94.5 111 137

Junior
High 42 45 40. 79 56.5 51 59

Senior
High 41 45

t

40 35 50 35 36

Taus 138 165 145 204 201 197 212

Steb 9. Individual School Projettions

Individual school enrollments in Eugene are projected one year at
a time by grade level, Projections of more than one year into'the
future have proven quite inaccurate, due to the very-small numbers
which lend themselves to raddom error. 1978-79 grade eni.oltments
(with the exception of kindergarten and'first grade) for each school
were projected by advancing the 1977-78 enrollments for each grade
as the projected enrollmentlortheltext-grade. Projectedrseventh
grade and tenth grade enrollments were adjusted on the basis of a
telephone interview with school building administrators to verify
the number of students registered to attend each grade. The
following sections describe the steps involved in projecting enroll-
ments for elementary, junior high, and senior high schools.



Elementary School 'Projections

Elementary School enr011ment projections for 1978-79 used actual
enrollment data from the 1977-78 school year adjusted by enrollment
trends from the previous too years and the 1978-79 projected grade. .

totals obtained in the grade-level projections. The elementary
enrollment projections also incorporated two apportionment technliques
to estimate kindergarten and first grade enrollmerits.

The procedure of projecting elementary enrollments is outlined
below. Tables 27, 28 and 29 illustrate the process. Throughout
this section, 1975-76, 1976-77 and 1977.78 enrollments have been
used to project 1978-79 elementary school enrollme4ts.

Second through sixth grade enrollments were calCulated-by projecting
1977-78 first through fifth grade enrollments at each school as
1978-79 second through sixth grade projections. These raw projections
were then adjusted on the basis of the 1978-79 projected district
grade level enrollments and enrollment trends for each school. Table 27
displays the past three years enrollment data for fourth grade through
sixth grade, the projectel enrollments, and the adjusted projections
for each school. A total' for the projected enrollments also appears
as does the recommended adjustment factor for grade-level projections,
which is the difference between the projected and the previously cal-
culated district grade level projections:

0

1
Projected 1978 grade total appeartng in Table 27 may vary
from those in Table 25 because of special education students
included in the individual school projections.



UM 27
Foortn. Fifth and Sixth Grade Past reIlments and 1978-79

PrOections for Eugene Elementary Schools

pro. Adjusted
Sixth Grade

jP:eltied Agtil::!jacted PT*" EnrotImeet

fourth Grade
Emoollmeet

pro. Adjusted

jected
fifth Grade
Eerollment

School 1975 1976 1977 1978 _197S 1976 1977

4.1ams 45 40 44 32 33 47 38 36

Awbecy Park 96 95 79 95 96 85 80 93

Bailey IIIII 54 68 58 69 70 59 $9 . 58

COLkur9 48 25 33 27 26 34 29 30

(untie.) 21 16 14 19 111 10 17 11

Crest Orin, 40 32 40 34 35 38 39 38

Ounn 32 37 35 23 22 43 32 41

Edgeweed 64 73 60 86 04 74 11 77

Edison 20
v 25 23 34 33 26 21 29

fox *Mon 30 2) 25 32 31 27 25 31

CONON

darris

54

30

41

38

41,

43

56

39

55

38

39

28

4$

28

41

42

Howard 78 63 69 81 SO 69 70 62

Laurel Will 23 16 17 13 12 22 20 11

in Lincoln 2$ 21 32 34 33 24 24. 22
...1

hcCornack

8491sdry

60

23

57

211 ..

59

32

59

. 26

54

25

51

22

68

211

60

25

Meadow lark 64 63 47 75 74 64 63 58

Parker 43 44 44 39 37 35 37 42

Patterson 42 14 38 0 48 37' 25 33

Meer Koad 64 73 64 51 52 64 64 72

Santa Clara 14 69 54 66 65 65 74 62

Silver lea 68 64 46 65 64 62 68 60

Spring Creek 41 66 74 66 65 15 94 54

lmin 0Alts lb. Ni 36 41 40 43 39 - 16

Washington 62 67 64 82 81 64 61 68

Wettmoreland 52 61 54 60 59 58 32 45

Wniteoker 27 24 33 41 40 29 28 31

Willagillespie 40 4/ 51 49 48 . 45 0 47 48

Willakenzie 1) SI 41 31 32 44 31 37

Willard 56 48 38 38 3/ 51 49 45

Eastside 28 26 22 20 21 17 15 14

4a9net arts 19 20 20 33 25' 29 18- 184

trod. Alters.
,

15 12 13 IS 24 17 13

15s4 1492 1446 1581 1553 1491 1465 1456101/4

rm 1
Projected 1974
Grade total 1653

-

Adjustments .28.,...

Total Carol leant

1918 1 1975 . 1976 t 1977 1978 1975

44

79

se

44

78

sa

33 32

14 . 13

40 40

35 34

60 59

23 22

25 24

49 40

43 ,42

69 68

11 16

32 31

59 58

32 31

47 46

44 43

38 38

60 59

64 53

46 45

74 13

35 46

64 63

54 53

13 32

51 SO

41 40

38 37

22 21

20 25

12 17

1446 1428

=111=

1976

Pro-

jected

1977 1978.. .m. . row ob.w ..,.P.

46 50 37 36 35 270 289 281 340

94 84 St 93 93 648 ,573 684 597 6
ii 62 62 58 57 458 391 421 -455

26 24 38 30 29 207 176 186 178
. (

21 8 17 11 10 140 119 122 138

. 50 38 44 . 38 37 2713 234 259 273

38 44 25 41 40 264 243 208 219

71 16 70 77 75 444 445 442 446

20 32 33 29 28 102 177 186 181

42 22 27 31 30 220 184 197 203

61 40 39 41 40 312 296 30t 319

35 34 29 42 41 244 244 24. . 268

72 68 64 62 61 5;9 466 45/ 497

15 20 19 11 10 ' 129 131 13 MB

18 14 NB 22 24 197 179 1114 206

53 61 53 60 59 341 345 s?3 337

29 28 26 25 24 137 158 162 166'

67 58 56 68 67 412 335 412 442

34 37 37 42 41 289 266 256 2s
33 24 22 33 32 282 233 282 343

62 84 62 72 71 495 474 426 458

66 49 75 62 61 444 408 411 413

71 64 70 60 59 469 426 394 399

74 73 .10 54 53 532 475 450 449

47 37 39 38 38 :161 243 234 ?A
02 63 61 ' 66 67 474 43$ 436 458

64 68 36 45 44 461 402 344 3119'

18 21 32 31 30 4 217 211 245 268

49 45 48 48 47
. 372 3154 343 164

43 42 30 37 36 293 264 2311 271

56 54 46 45 44. 330 282 249 242

18 20 16 14 20 134 129 116 125

17 )6 18 18 25 150 141 144 150

22 12 18 13 17 46

1571 1472 1442 1456 1442 14662 9882 9761 JuAn

1428 1442

-22 -14

71k
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As previously explained, kindergarten and first grade student
enrollments are the most difficult to project for the Eugene Publit
Schools. First grade enrollments are projected first and kindergarten
is projected on the basis of the first grade projections. 'Two methods
are used to make these initial first grade projections. The projected
first grade enrollments are compromised and adjusted according to the
distifict-level first grade enrollnient projections on the basis of the
past year's trend for first grade. Table 28 displays the ratios used
in this method of projecting 1978-79 first grade enrollnents.for the
individual schools. .

The first set of ratios in Table 28 the past first grade to
kindergarten ratios, areltalculated by dividing the 1976 and 1977 first
grade enrollments by the 1975 and 1976 kindergarten enrolluents,
respectively, and multiplying the average of the two nstios times
the 1977 kindergarten enrollment for each school.

The second set of ratios in Table 28 the district apportionment
ratios, were calculated by dividing the 1975, 1976, and 1977 first
grade enrollments for each school by the 1975, 1976, and 1977 district-
wide first grade enrollments. die average of the resulting three

- ratios was then multiplied by the projected 1978-79 district first
grade enrollments.

The adjusted projections best reflect past trends and the expected
future enrollments for first grade 'IA the district. The necessarY
adjustment factor appears at the bottom of the table. -

4.

Se

7

4=11411=4
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SCHOOL

MINA di

'First Grade To Kindergarten Ratios oldlipportiooment Ratios Used to Project 1978-72

rirst Grade Enroliiigts For individual Schools .

"Past First . Kimdergeten Enrollment 1111121

ilimar----ivnistr----- Projected
to 1211_00 to 1975 PsiAvsme 1978,

Adams 1.1471 1.1000 1.1236

Awbrey Park 2.2553 1.8636 3.0595

Bailey Hill .6983 2.4124 1.5589

Coburg 1.2400 2.4444 1.8422

Condon .6250 .9474 .7862

Crest Drive .8085 1:5652 1.1869

Bunn 1.0256 2.1250 1.5753

Ligewood 1.4106 2.8095 2.1141

Edison .9167 1.9231 1.4199

Fox Hollow 1.2083 2.5305 1.8734

414 46 O.

Harris 1.1282 2.2667 1.6975

Howard 1.111 . 2.1579 1.6345

Laeryl Hill 1,8000 2.0750 2.3375

Linc,oln 1.0909 1.8809 1.4899

HcCornack .44 Mb Mb

Mwgladry 46=

Meadow Lark 1.4286 2.0333 1.7310

Parker 1.1463 2.1765. 1.6614

Patterson 1.0400 3.3684 2.2042

Rivr Road .6308 1.2400 .9354

Santa Clara 1.4222 2.7273 2.0748

Silver Lea .8391 1.5500 1.1946

Spring Creek .9667 2.2121 1.5894

lwin Oaks .9737 2.2308 1.6023

Washington .9014 1.7353 1.3184

Westmoreland

imiteater

.9394

1.0769

2.0294

2.0526

1.4844,

1.5648

.6300 Aeon .8054

Willakenzie .7561 2.1304 1.491

Willard 1.08.1.1 2.4615 1.7724

fastsidv gs.

Malhet ArtS a. 4.4 dr

Frad. Alt. .44 46-

103,

141

70

31

32

57

39

89

45

28

38

44

106

33

40

.44

107

52

88

93

106

47

91

40

64

76

66

40

se

51

46

I.

TOFAL 1.1 374

Adjustments

1.2313 1.1844 1,883

.392

_WS
District Apportionment Ratios

1976
First Grade

Adjusted
. Projections

Projected

1276 1917 4 Average

.0169 .0236 .0355 .0253 41 SS

.0725 .0640 .0549 .0638 101 83

.0319 .0489 .0484 .0431 68 73

.0169 .0187 .0142 0166 26 20

.0113 .0151 .0116 .0127 20 16

.0206 .0229 .0232 .0222 35 34

.0206 .0242 .0219 .0222 35 30

.0457 .0368 .0381 .0402 64 57

.0219 .0199 .0161 .0193 31 21

.0213 .0175 .0213 .0200 32 31

.0313 ..0344 .0297 .C3i8 50 44

.0244 .0266 .0219 .0243 38 32

.0544 .0483 .629 .0519 82 79

.0138 .0163 .0148 .0150 24 20

.0244 ..0217 .0219 .0227 36 32

-.0019 .0314 .0368 .0334 53 55

.0113 .0163° .0168 .0148 24

.0394 .0362 .0394 .0383 61. 59

.0263 .0204 .0239 .0262 42 35

.0306 .0314 .0413 0344 54 62

.03118 .0495 .0400 .0428 68 59

.0450 .0306 .0387 .0408 65 SO

.0425 .0441 .0400 .0422 67 60

.0469 .0350 .0471 :0430 68 70

.0219 .0223 ..0187 .02/0 33. 24

.0438 .0386 .0381 .0402 64 57

.0625 .0374 .0445 .0448 71 65

.0250 .0254 .6252 .0252 40 37

.0313 300 .0329 .0341 54 49

.0244 .0187 .0316 .0249 39 47

.0244 .0236 .0207 .0229 30

.0175 .0127 .0136 .0146 23 21

.0188 .0199 .0155 0101 29 25

,0 .0133 .0084 J1109 17 17

1.584 :04

-100



Table 29 displays two sets of ratios used to project 197U
kindergarten enrollmenp for the individual schools, along with
.the adjusted projections,.

The firSt set of ratios are the apportionment ratios, calculated
by dividing the 1975, J976 and 1977 school kindergarten enrollmepts
by the 1975, 1976 and 1977 district4w1t_ kindergarten enrollments,
nespectively. The average of the three ratios was then multiplied
by the projected 1977 district.wide kindergarten enrollment ito
project each school's 1978 enrollment,

The second set of ratios in Table 29 are the kindergarten to
first grade ratios, calculated hy dividing each school's 1975, 19/6
and 1977 kindergar;en enrollments by its 1975, 1976 and 1977 first
grade enrollments, respectively, and calculating an average. The
average, ratios were multiplied by the 1978 projected first grade
enrollments for each school to obtain the 1978 projected kindergarten
enrollments.

The last column of Table 29 shows the 1978 projections adjusted
to npflect past trends and to balance to the projected district
kindergarten enrollments. The adjustment needed for each ratio
technique appears at the bottom of Table 29.
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Junior HiqhScool Projections

4 During the 1978-79 school lear, nine junior high school's served
grades seven4 eght, and nine in Eugene School District J.

1978 priojections for grades eight and-nine followed the'procedures
used in projecting grades two through six, whereby 1977'enrollments for
the preceeding grade level became the initial,1978 projections. Those
projections were-adjusted to the district-wide eighth and ninth grade
1978 projected enrollments on the basis of the past two,years' enroll
ment trends. Projections for seventh grade required more subjective
judgment to accurately apportion sixth graders from 31-elementary
schools into the nine seventh grade schools that allow for open
enrollment.

The first.step in'projecting 1978 seventh grade enrollment for
each school was to inquire at the 31 elementary-tchools how many -

sixth grade students were planning to atten&each junior high school.
Adjustments were made to the °telephone projectioW to correspond
to the projected 1978 district seventh grade enrollmenC

Table 30 incorporates 1976 and 1977 enrollments for grades
seven, eight and nine, the projected 1978 enrollmentejAthe
adjusted projections for each school.
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SCHOOL

TABLE 30

Enrollments and 1978 Enrollment Projections for

Eugene Junior High Schools

Seventh Grade Enrollment
Puojected

1916 1977 1978

Eighth Grade Enrollments
. prjected Adjustedo

1976 1977 1918 Projections

Jefferson . 19 f. 197 161 i 204 183

Kelly 209 190 205 . 1 200 191

Kennedy 192 .u4 118 185 200

Madison 239 213 255 245 231

Monroe 148 127 101 157 148

. Opportunity Colter .. .... .. 15 7

Roosevelt 260 247 246 256 e 251
/

Spencer 8utt*. 159 164 146 186 147

4.6 Cal Voting 187 145 162

Horizons

Junior High Total 1589 148? 1452

Adjustment

8 4
0

187 190

44

197 193

190 185'

204 210

213 202

127 125

10 23

24? 235

164 155

145 142

1497 1473

.24

I.

'

Ninth Grade Enrollment
Projected Adjusted

Total

Junior High Enrollment
Projected

1916 19'07 1978 Projections 1976 1977 1978'

216 196 183 174 , 615 516 528

231 213 191 183 640 594 513

238 201 200 199 615 605 585

260 221 231 219 745 665 616

166 133 148 141 412 408 361

21 22 7 27 36 29 SO

274 231 251 240 190 729 124

213 114 147 139 558 485 440

206 186 190 182 580 621 486

16 4 4 5 16 4 5

1841 1581 1548 1509 5061 496 4434

8

.*

.4

8 3



TABLE 31

4

Student Enrollments, Apportionment Astios end 1978 Enrollment

Projections for Eugene Senior High 'Schools

SCN001.

tenth Grade Enrojlment
djusted

Project-
1976 1977 Oohs 1976

Churchill ' 443 476 236 421 (.0833)

Werth Eugene 40I 470 430 443 (.0877)

Sheldon 373 365 316 361 (Ails)

Sifuth Eugene SOa 455 375 419 (.0829)

Opportunity Center 26 20 30

Action -29 37 27 28 (.0055)

Horton 176 10 9 22 (,0044)

total Senior nigh INA 1833 1573 1694

Adjustment

atfr

Clventh Grade Enrollment

1977

424 (.0830)

447 (.0875)

346 (.0677)

445 (.0871)

46 (.0090)

7

1715

Pm- Adjusted
Average jected Project-

_lustful Grade Enrollment

Ratio 1978 tions 1976

.0032 403 .451_ 362 (.0717)

.0876 424 443

.06% 337 346

.0860 412, 436

.0073

.0029

35

4

1625

017

o

30

6

1712

Pro-
Average jected

1977 tI 1978

101

3ii (.0689) *399

330 (.0663) 311

Un (.0768) 407

25 1.0049) 37

17 LN134) 11

1470 1562

4

(.0745) .0741

(.4081) .0735

(.0620) .0637

(.0796) .0782

1.0072) .0061

(.1422) 0020

e

a

359 -

356

300

379

ob.

Adjusted
Project.
tions

390

408

318

408

Womb

29 26

1445

4115

1560

fr

I.

Total
Senior tiiiringillment

Pro-

. jetted
1976 1977 1978

1226 1291 .1227

1286 1316 1281

1065 1028 ' Ile

.1311 1307 1219

26 20 38

82 120 03

56 28 26

SOU $110, 4114$

I



.

Five senior high schools served Eugene during the 1978-79 school
year:

Using a procedure similiar to that of the seventh grade projections, 1978
tenth grade enrollment was projected-by inquiring at the nine junior high
schools which of the five senior high schools its ninth graders planned to
attend..

Eleventh and twelfth grade enrollments for 1978-79 were projected by -
using a school-to-district apportionment ratio. Tabie 31 displays the 1976
and 1977 enrollments, the apportionmenttratios (shown in parentheses, caltu-
lated by dividing each school's 1976 and 1977 eleventh and twelfth grade
enrollments by the district-wide senior high rekol 1976 and 1977 enroll--
ments), the average apportionment ratios, the. 19784ftprojected enrollments for

each school (calculated by multiplying'the average apportionment ratio by
the projected 1978 senior high school effrollment), and the adjusted pro-

, jections for each grade level by schpol.

Calculation Time and Approval Process

1
The Eugene'School. District enrollment projection methodology, described

in this chapter, rgquires approximately two weeks of the District Research
Specialist's time to perform the actual calculations and make adjustments
to individual school projections so that they sum to the projected-districte--
total.

The three-ste6 approval process takes one to:two months. . Once the cal- -
culatiohs have been made, individual school projections are sent to principals
in Eugene's 43 schools -for review: -Because -the- dtst-rtct-total -proSeetiorr'"
is known to be extremely accurater .if principals-decide they .should have -. -

more students than what the projections,estimate, they.must be able to iden
tifY a school te take students away from. No principal likes declining
enrollments. Even though a principal is willing to say his/her school stlAuld

. have more students, when forced to negotiate with another principal for 4
few more students, the principal wi)1 usually-stay with the initial pro.
jections. ,

Upon approval by the individual school principals, the. projections.are. -e . -

sent to the. four 'regional' superintendents where the same process is used.

If a regional superintendent feels that region will have...more students-than-
. projected, he/she must be able to identify a region to subtract from and

must negotiate with that regional superintendent directly. When closure

is accomplished with the regional super.intandents4..the..prOntiCAS nlre, pre...,
sented to the District Sdperintendent and School Board at the iame,

With Board approval, the projections become an official document of the

Eugene School District.

I.
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4.

Enrollment projections in INgene School District'4J art based on a
combination of methodologies fir the two level process.

On the district-wide le$A, second through twelfth grade prollments
. art projec''d using the colic t survival ,methodology based on at least five
years of past enrollment dat:. Ftrst grade enrollments are projected using
births six years prior to th year beinj projected in a regresstpn method-
ology. Kindergarten enrollment, t e most difficult grade level to project
in Eugene, is calculatr ! on the basis of the first grade-projections. A
kindergarten to first rade eatio is calculated for past years and averaged.
The average ratio is then mUltiplied by the projected first grade entoll-
ment to achieve the projected kindergarten enrollment. All grade level
projections are adjusted to add to the district totai projection.

On the individual school level, projections are more manual. Grades 2
through6l2, for each'school, are projected by advancing the previous year's
enrollment as the projected enrollment for the next grade of the projected
year. Projected seventh grade and tenth graJe enrollments are adjusted
once school building administrators verifY the number of student; from
these grades, registered-to attend their respective school. One method
used for projecting kindergarten and first grade enrollments for the indi.
vidual schools is the apportionment method. With the apportionment method-,
the numbers of past tirstAraders and kindergartners for each school are .

divided by the number of first graders and kindergarteners in the district
for past years:- The average of past ratios is multiplied by the projected
district first grade and kindergarten enrollments to acquire the first ;nd
kindergarten enrollments for each school.

The totel amount of-ttme needed-to perform projection talculaiions and
to Oain approval by the school board and superintendent is approximately
two and a half months.

Eugene's distr4ct total enrollment projectinns.have.been fund to be
up to 99.5 percent accurate. With-this common
superintendents and/or individual scheol principals disageee with the pro-
jections for their attendance areas, they must be able to identify another
attendance area to make projection Adjustments to AlltdOuty lwantrthm4rmilmgmmtszt r-

altered. This Procedulie has worked very elltctively for Eugene in the past.
. With School Board and Superintendent Own:Nal, the enrollment projections
are adopted as an Eugene School District 43 official document.

4
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'The School District of Philadelphia
Enrollment Projection Methodology

School District of Phifadelphia

The School District of Philadelphia, the foiarth largest public school
system to the nation, serves almost one-quarter-million students, approxi-
mately two-thirds of which are minorities. The School District serves all
pupils within the city of Philadelphia. No other public school districts
exist withio the municipality, although a large parochial school system,
serving-almost 100,000 students, an46numerous other private and independent
religiuus schools also serve the city.

4

The Sehool Districi employs almost 30,000 ful) and part-time personnel,
including over 12,500 teachers, more than 55 percent of, whom possess graduate
degrees. Teachers''salaries range from $12,000 to almost $30,000 per annum.
Over 37 percent of the teaching staff are minorities. The average elemen-
tary school class contains 29.5 students.

School attendance has remained relatively steady at about the 85 percent
mark. Yet while enrollment his declined, additional numbers of prekinder-
garten pupils aye being served in various supplemental programs.

The Office of Research and Evaluation (ORE) services the research,
evaluation, testing, and measurement requirements of toe SchoolDistrict.
ORE is responsible for determining the Diitrict's short and long range student
enrollment projections.

The Philadelphia School District's enrollment project;ons are used for
planning by many Disteict offices, including the Division-of, Subsidies (to
determine reimbursement), the District's Planning Office (to develop,the
Stare-mandated School District long range plan), the Offices of Budget and
Finance (to develop the following year's budget proposal), and *business
divisions such as Purchasing and Personnel (to determine-resource aTlo- t

cations), as well as many-major non-School District agencies.

The School District of Philadelphia's einrollment projection methodology
is described below.

PhiladelphiaStudent Enrollment PrOrction Methodology

Enrollment kojections for the School District. of Philadelphia.are cal-
culated annually, based upon a combination of I modified grade progression
ratio technique and a district proportion technique.

Similar to Eugene, Philadelphia'school district level enrollment pro-
jectlons, based on a modified grade progression ratia-teChnique, Are,
extremely accurate. With this insight, district-level enrollments are prol,
jecteo annuelly with confidence, and the.smaller units of projection.(district
grade levels, sub-district,.and school) are adjusted to this totAl. Sub-

district (the District is diviled into eight administratiVe sub-districts)
and district grade-level enrollments are projeoted,and adjusted to sum to
the district total. _Individual school enrollments are then projected and

69
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adjusted to sum to the sub-district totals.

The Sevol District of Philadelphia uses four years.of past enrollment
data to capture enrollment trends for the grade progression ratios which
are used in projecting the district enre':Aent, and the district grade-level
student enrollments. A kindergarten to 'births.five years prior to the pro-
jected year ratio, and a first grade to births six years prior to the pro-
jected year ratio are used to project kindergarten and first grade enroll-
4ments, respectively., on the district level. Sub-district and individual
school student enrollments are projected on the basis of proportional ratios.
Sub-district grade-level to district grade-level proportional ratios are
utilized in calculating the sub-district enrollments, by grade, while an
individual school to sub-district,proportional ratio is. used to project indi-
vidual sthool enrollments within each of the sub-districti-.

That which follows is a description of the process used to project
enrollments for the district by grade, sub-district, and individual school.

Grade-Level Projections

a 'District grade-level enrollment projections for the School District of
Philadelphia are obtained through a modified grade progression ratio tech-
nique for all grade levels except kindergarten and first grade, for which a
birth rate ratio is used. -

Philadelphia used an eleven-step process to project grade level enroll-
ments for the 1978-79 school year. A description of the process follows,'
using actual data to illustrate each step.

Step 1., Collection of Past Enrollment

The modified grad: progression methodology incorporates up to four years
of past enrollment data. In addition to student enrollments for kindergarten
through grede tweln, student enrollments for the three special programs are
shown in Table 32 on Lhe following-page.

Step 2.. Formation of Grade Progression Ratios for Grades,TWo
through Twelve

To determinethe 1978.enrollment projections, grade progression ratios
were formed by grade level for three year progressions: 1974 to 1975, 1975
to 1976, and 1976 to 1977. Each ratio was established by dividing one
grades enrollment for a particular year by the previous grades enrollawasir
for the prior-year. FortexamplV, the sixth-to-seventh grade progression
ratio for,1976 to 1977 was forsied by dividing thellovember 1976 sixth grade
enrollment into the November 1977 seventh grade enrollment (18,980/18,290 =
1.038). The fir::: three columns of Table 33 show the grade progression
ratios for the years 1974 tee 1976, 975-to 1976, and4976'to



a TABLE 32

November Enrollments for 1974 to 1977

Oracle

November
1974

November
1975

November
1976

November
1977

,

K 22,479 22,493 21,572 19,123

t 19,288 18030 19,205 18,076

2 18,592 17,564 17,313 17,738

3 18,981 18,161 17,068 1 6 , 955

4 t 19,171 18,5 09 17,686 1 6,554

4.

5 19,697 18,626 18,038 1 7,412

. 6 19,533 19,399 18,290 17,869

7 20,165 19,532 19,431 18,580

a 19,886 19,359 18,826 18,799

9 20,961 21,426 21,527 22,174

10 24,188 24,543 24,673 24,202

11 16,956 16869 17,049 17,257

12 13,797 13,452 13,175 13,461

Post Graduate 71 65 70 41

Ungraded 1,946 2,139 2,463 2,854

Special 11,765 11,979 11417 11,727

TOTAL 267,525 263,046 258,003 253,222

TABLE 33

Grade Progression Ritios for 1974 to 1977
and Two & ThreeYear Averagei

1974 , 1975
, to to

Grades 1175 1976

1-2 .911 .915

2-3 .977 . .972

3-4 .975 .974

4-5 .972 .979

5-6 .982 . .982

6-7 .997 1.002

741 .960 .964

8-9 1.077 G: 1.112

9-10 1.171 1.152

10-11 .697 .695

11-12 .793 ,J81

. '976
to

1977

Three
Year

Average

Two
Year..

Average

,.924 .917 .920 4

.979 .976 .976

.970 .973 .972

.985 .977 .980

.991 .985 .986

1.038 1.012 1.020'

.967 .964 .966

1.178 1.122 1.145

1.124
..

1.149 1.138 . -

.714
,

.703 .794
-

.790 .788 .789 .

7 1 4
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IStep 3. Calculation of 'Altera e Ohae Pro hssion Ratios_
.

.
. .

After the three successiie years of grade proOesiion ra0os were eitab-
lished, three-year and two-year average grade progression ratios were cal-

\.. culated. Columns 4 and 5 of Table 33 show the averages calculated for the
1978.1979 projections.

Step 4.- Calculation and Selection of Enrollments for Grade Two
thpugh Twelve .

Enrollment projections must be flexible. Because populations flucta-
ate within numerous neighborhoods in Philadelphia, a strictly statistical
model could not be used effecOvely. Instead, a mixed ratio model with sub-
jective adjustments has provided Philadelphia's most accurate projections.
The mixed ratio model allos for the selection of grade progression ratios
that best accommodated changes occurring at each particular grade level in.

-the, school district.

Table 34 shows'estimated enrollments for ratios based zn two, threes
and four years of past data (i.e., the 1976-77 ratios, the two-year, ind
the three-year average ratios).

The .1978 projected enrollments for a particular grade level were cal.
culated by multiplying the grade progression ratios ky the previous grades
1977 enrollment, as illustrated in Table-34. The ratios used to obtain
each projection are shown in Parentheses. These ratios were multiplied
by the 1977 enrollments (found on the same line) to obtain the estimate
appearing on the line directly beneath: For examples one of the grade
six-enrollment prgjections for 1978 was determined by multiplying the
three-year average grade-ratio by the 1977 fifth grade enrollment (sixth ,

grade projected enrollment for 1978 .986 (171412) = 17,168). After the--
enrollments for each grade were multiclied by the three ratios, the resultin9
projections were investigated-as to their feasibility for projecting 1978-79
enrollments in terms of recent district-policy changes,-grade reorganta------
zation, and new information regarding drop-outs/ins. The projections ,

based on the 1976-77 grade progression ratios most accurately forecasted
enrollment f4:06 the district for the 1978-79 school year:

Step 5. Formation of Kindergarten and First Grade Ratios '

e Ki ndergarten and first grade enrollments -in titaladeTphi&rhagé -Iretd14;
tionally been projected by computing a ratio of the actual number of kinder-
gartners 6nd first graders in recent years to the number of births in the
city five and six years prior. Ratios and averages.were determined for
three years prior to the year being projected, and multiplied by the number
of bi rths five and s4x letirs priorto- thr yeartseilg ptoSettEd7-- The 197.9--
1979 projections used ratios based on 1974, 1975, and 1976 enrollments
and their averages. Table 34 displays the number of enrollments and births
for the four years and the ratios formed on the basis of those numbers as
well as the two, three, and four year averages. /
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TABLE 34

Enrollment Projections by Grade Level
Based on Three Grade Progression Ratios

1976 -77

Enrollment

.

1976 -77*Ratios

and Projections

TUo -Year Average

Ratios and
Projections

Three-Year
Average Ratios
and Projectiops

1 18,076

2. 17.738

3 16.956

4 16.554

S 17.412

6 17.869

7 18.980

8 18.799

9 22.174

10 24.202

17.257

12 13.461

4

6

(.924)

(.979)

(.970)

(.985)

(.991)

(1.038)

(.967)

41.178)

(1.12%)

(.714)

(.790)

16.112

17.366

16:446

16.306

17.255.

18348

18.354

22.145

24.924

17,280

13,633

(.920)

(.976)

(.972)

(.980)

(.986)

(1.020)

(.966)

(1.145)

(1.138)

(.704)

(.786)

16.630

17.312

16.480

16.223

17.168

18.226

18.335

2E425

25.234

17.038

13.564

(.917)

(.976)

,(.973)

(.977)

(.985)

(1.012)

(.964)

(1.122)

. (1.149)

(.703)

(.788)

16.576

17.332

16.497

16.173

17.151

186083

.18.297

21,092

25.478

.17.014

13.598

TA8LE 35

Oat& and Ratios Used in Projecting
1978-79 Kindergarten and First Grade Enrollments

Enrollments

1974 K 22,479.

1 19.288

1975 X 22.493,

1 18.930

1976 K 21.572

94205

./'

1977 K 19.123

1 18.976

Four Years

K .671

1 .560

Births Ratios

(1969) 33.863 .664

(1968) 34.963 .552

i

(1970) 34:564 .651

(1969) 33.863 .559

(1971) 31,541 .684

(1970) 34,564 .556

(1972) 27.923 .. .685

(1971) 31.541 .573

Averne Ratios

Three Years

K .673

1 .563

73

Two Years

K .684

1 .564



Step 6 Calculation and Selection of Enrollments for Kindergarten and
Fi rst Grade

On the basis Of the ratios formed in Step 5, and the number of births
in 1973 and 1972, enrollments for kindergarten and first grade were projected
for the 1978-79 school year. Table 36 displays the projections calculated
by using the ratios and the number of kirths. The first four ratios were
multiplied by the number of births ln 1973 for the. kindergarten projections,
and the second four byithe number of births in 1972 for the first 'grade pro-
jectidns. The k4ndergarten and first grade ratios and projections seemed
to best represent crianggs taking place in the district.

- TALE 36

1979-79 Enroi1mentProjections for Kindergarten and First Grade

Ratios

Humber
of

Births
Kindergarten
Projections

1977

Two Year Average 434
Three Year Average .673

Four Year Average ,.671

25.599

.

17,536

17,$10

l7,283
17,177

.FirstGraele
Projectiops.. v,.4.

i
1977 i.575 27.923 16,NM

.

Two Year Average '1.664 15,749

Three Year Average .561 15;411 ,
A

Four Year Average '.5403 15 A37
.:

Step 7. Pro'ection of the Total Numb.me of Students for the District

t .

A total district enrollment was also projected independently of-thft .1------
ir
grade-level projections., .The total-district-enrollment was projected by

using an average ratio f the past district, enrollments divided by.the

previous year's enroll i .nt. (see Table 37)' The ratios were calculated
and mul tipl ied brtbe..I n it stri ctierfronment la arrtve"-at.rtbree projected-- -4 4

district .enrollments for 1978-79. Table 37 shows past_enrollment data: --.

the calculated ratios, 0.nd the projections for 1978-79i

;n collaboration with the twO other agencies _that .also compute enroll_:.

ment projections -for tilt dIstri ct=4he *Phil idelphia. City Planning Commis's i dn

' and the Pennsylvania Ec nomy League--the School District Of Philadelphia /

adjusted the lowest projection of 248,461 to a figure of 246,850. %I'M ,i

three agencifi-s made the:adjustment to accurately reflect the enrollment -I

trend in the district,. hew policy changes, the trend in bi rth rate, and tthe

sum of the grade level .enrollment projections.-...This.approach:las-4resulted......

in very accurate distria level enrollment projections in the past. /

a

*a
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TABLE .27

dif

.0
Past Enrolllent Data. Ratios 4 .,

end 1978.79 Projectimis for the Oistriot*

Year- Enrol lments

a 1

/t o 0et
%.4

44:,
4 18-79- -.1

, projecte4 .=

-*Ratios Enrollment.
.

-.

" . 1974 267.t5. *
..9aia

.
.

.
..

1
.

. .

1975 263,045

1976 258,003
.9$011.

t9815
.

.
1977 253,222 )

-. 248,537'
ad

'
'

1 1

Two 'fear *verage :

.98 248.461 '1) _ . . .

'.'k
.. Th4e 'Oar Average

.. ,.. . . ..

248,639

'a

,d

at

-

1
Stec i. Calculation and Selection:4 Special ProtarIm knrollmenA

. . .. -

lime tiles of special 'prOgl'ams- within the School.Distridt of Phila- .
9" .delphia require vindependejit.enrollthent projections. Those programs an the

ungraded dassrcoms,'post grlduate. programs, and special education programs.. .

. Since each of Zhese programs is ungraded, only the total enrollment i.s.pro- .

jetted. Tab.le. 38 _shows four recfmt year's enrollments and two types of -
propqrtiohal ratios, established by 1) dividing the program enrollments-by.
the district total enrollruent, and 2) dividing a year's enrollment Dy the
prouious year's enrollment -

,

O r

%

The 197849 special program enrollments were calculated by intitiplyin%
the proportional ratios by the projected district total establioshed in .

Step 7. On the basis of t-I ratios and calculated pojections ..enrpIlment
.estimates were establ' hed. .. . 4 .

..

. .
The projections that reflected the upper bounds for the' Spec;a1 Education .

Program and the lower bounds for the Ungraded Program were-seletted- because
of facility limitations and financial formulas related to each program. _*-; -

4.

4.



TABLE 38

Enrollmentk, Ratios and Projections for
1978 Special Program Enrollments

ENROLLMENTS,

2ost Graduate

1974

71

1975 1976 1977

65 70 41

Ungraded 1,946 2,139 2,463 2,854

!fecial Education 11.765 11,979 11,617 11,727

District Total 267,525 263,046 256.003 253.222

PROGRAM TO DISTeCT RATIOS

Two Year Three Year Four Year
197 1975 1976 1977 _Average Average

Post Gradua04 .0003 .0002 .0003 .0002,

_iterta

.0003 .0002 .0003

Ungraded .0073 .0081 .0095 .0113 .0104 .0096 .0090

'Special Education .0440 .0455 .0450 .0463 .0456 .0456 '.0452

YEAR PROGRESSION RATIOS
Two Year Three Year

9

1974-75 1975-75 1976-77 lkii....ae Average

Post Graduate .9153 1.0769 .5857 .8313 .8594

Ungraded 1.0992 1.1515 1.1587 1.1551 1.1365

Spefial Education 1.0182 .9698 1.0095 .9897 .9992'

..-

PROJECTIONS PROGRAM TO DISTRICT RATIOS

.Two Year Three Year Four Year.
1977 ..Average Average_

Post,Graduate 49 74

_Average

49 74
Ungraded 2,790 2,567 . 2,370 2,222
Special Education 11,429 11,256 11,256 11,158

PROJECTIONS - YEAR PROGRESSION RATIOS

r
Two Year Three Year

1977 Averagt Average

Post Graduate 49 34 35

Ungraded 3,307 3,297 3.244

Specfai Education, 4,
11,838 11.606 11,718

tit
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Step §. Adjustments to the Projections

Upon completion of preliminary Steps.1 through 8,:the 1978-79 grade
level projections were adjusted to.reflect the?district total enrollment
projection, ,determined in Step 7.

Table 39 reflects the prelGiminary projections for each grade level
and its necessary adjustments. As shown in the Table, a difference of 37
students separated the projected district enrollment total and the sum of
the grade-level projections. Because the district level projection has
always resulted in extremely accurate projections in the past, the grade
level projections were adjusted to add to the district level projection,
and appear in the adjusted-projections column of Table 39.

a

.
TABLE 39

Preliminary and Adjusted Projections
by Grade Level for 1178-19

Enriallments P.'isjallrons

Adjusted
Projections

Grade 19/4.15 1975-76 1916-71 1977-78 1978-79_ 1978-19

. -
4 21.675 22.395 22,006 19,700 17,177 17.000

1 19,125 18.615 18,665 18.400 .16.000 16,025

2 18,695 17.827 16,920 :7,520. 16,702 16,700

3 18.950 18,195 17,275 16,850 17,366 17,365

4 19,550 18,300 17,790 16,650 16,446 16;450
4

5 19,785 19.376 17,830 17,265 16.306 16,305

6 19.945

.

19,009 19.205 17,575 17.255 17,255

20,160 19.954 19,385 18.525 18.548 18,545

19,865 19.663 18.835 16.755 18.354 18055 )

9 21,050 20.925 21.030 20,955 22,145 22,150

10 25,400 23.551 25.095 24,830 24,924
p

24.930

11 11,650 16.567 17.090 17,170 17,280 17,2E40

)2 13,875 .13.915 13.140 13.335 13,633 13,640

Post 0

Graduate 71 65 ' 70 41 49 50

Ungradeli 1.945 2.139 2,453 2.854 2,790 3,000

Special
Education 11,765 11,979 11,817 11,727 11,338 11,800

TOTAL 267,525 161'046 258,003 253.222 246.313 246.850

77. .; oib



Step 10._ Projections by Sub-Dfstrict

,Enrollment projectitAs were also-prepared for the eight administra-
tive sub-districts.of the School District of Philadelphia. oThe 1978-79
sub-district projections were ceoulated by a proportional technique wtereby
each past grade level enrollment far a sub-district is divided by the past
grade level enrollment Par the district. The resulting'proportional ratios
is then multiplied by the projected Aistrict grade level enrollment to ar ive
at the projected grade level enrollment for each sub-district,

Jhe steps taken to compute the 1978-79 sub-district enrollment projec-
tions are described below, displayed as a continuation of Steps 1 through 9. ,

Table 40 incorporates past enrollment data used to project 1978 student
enrollments by grade level for Sub-District 1.

TABLE 40

1974 to 1977.Student Enrollments for Sub-District I

Grade 1974 1975 '1976 1977

4 3237 3378 3249 2958

3292 3192 3241 2992

2 3044 2935 2945 2959

3 3118 2902 2854 2812

4 3162 3035 2872 2777-

5 3304 3037 29Si 2792

6 3189 3260 2989 2912

7 3171 3152 3232 3085

a 3119 3007 . 2956 2978

9 3350 3291 3102 3204

10 3776 3645 3750 3364

11 2351 2498 2469 2631

12 1843 1703 1814 . 1770

Special Education 1580 1723 1704 1593

'Post Graduate 0 0 0 d

ungraded 125 136 67 97

TOTAL 41861 40894 40195 38924
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For each sub-districts proportional grade ratios were formed based on
enrollments for the.years 1974. to 1977. Each.ratio was e ablished,by,
dividing sub-district grade level enrollments by the disl e.t,entollment
for that grade level. For example, .the ratio neefed to p. lect Sub-District 1
third grade enrollment for a particular year was calet. ,,ted by dividing -

third grade enrollment for- Sub-Diktrict 1 by the third zde enrollment
for the distri,ct for that same year., (e,g;, 1974 third ade Sub-:District 1
proportional ratio - 197a sub-district third gracte enro' lnt/1974 district
third grade enrollfent - 3118/18,981 = .160..

oi

Average ratios were also established for the most recent two and three
,years.. For Sub-District 1, the ratios and average ratios are shown in
Table 41.

TABLE 41

Sub-District 1 Proportional natios
for 1974 to 1977 and Two and Three Year'Average Ratios

Grade 1975 1976 1977

Two Year
Average

Three Year
Avenge

K .150 .151 ASS .153 .152

1 .169 .169 .166
. .168 .166

2 .167 .170 .167 .169 .16a

3 .160 .167 .166 .167 .164

e.
4iv

.1

.164 .162 .168 .165 .164

1 5 .163 .164 .160 .162 .162

6 P .168 .163 .163 .163
4.

.165

7 .161 .166 .163 .165 .153

a .155 .157 .158 .163 .157

9 .154 .144 .144 .144 .147.

10 .149 .152 .139 .146 .147

11 0. .148 .145 .152 .149 .148

1C .127 .138 .131 .13S .132

Special Education .144 .147 .136 .142 .142

Post Graduate 0 0 0 0
, 0

Ungraded .064 .027 .034 .031 .042

Sub-District .156

,

.156 .164 .155 .156

a

\

a

79 9 J
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1978 enrollment projections for the sub-districts were calculated by

multiplying the proportional ratios by the projected 1978-79 distrlct grade

level.e.nrollments. For example, Sub-District 1 third grade enrollment was

projected by multiplying the projected 1978 District thfrd grade enrollment

by the 1977 ratio established in Tattle 41, (2,812/18,955) x 17365 .168 x

17385 = 2880).

Three sets of projections were made for each sub-district grade tevel

for 1978 on the basis of three ratios similar to 'those appeaeing in T.ble 41

for Sub-District 1. A compromise of 'projections was made for each phrti-

cular gritue ldvel to reflect policy changes, grade alterations ir the sub-

districts, and so the grade projections would sum to the sub-dis!trict total.

The three sets of projections and the adjusted projections appeir in Table 42.

TABLE 42'

r olected and Adjusted EnOollments fOr Sob-Oistria 1

aased cn One Year, rwo Year, and Three Year Average Proportional Ratios

Projected Enrollment

a.
Grade One Year

Two Year
Average

ThieecAar
Average

Adjusted
Projections

198

K 2635 2601 2584 '',2630

1
F

2660 2692 2692 2649

.-

2 2789 2822 2806 2786

3 2882 2900 2848 .2880

4 ---- 2764 2714 2698 2756

5 2609 2641 2641 2614

6 -2012 2812 2847 2814

7 3023 3060 3023 3011

8 2900 2900 2882 ,. 2908

9 3190 3190 3256 3201

10 3435 1640 3665 .
. 3466

11 2627 257A 2557 2632

12 '
.4

1787 1841 1800 1794

SPecial Education 1605 1676 . 1676 1603

Post Graduate 0 Cr 0 Q

Ungraded 102 91 126 103

TOTAL 38015 38262 38262 37847
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Step 11.;. Proiections by Individual School

Student enrollment projections for-each school wge preparid by using a
school to sub-district proportional ratio technique, The following describes
the technique with actual data for Sub-District 1 (Table 43) to illustrate
the process.

The proportional ratios were formed by dividing e'ach schdol's
ment by the sub-diStrict total enrollment for the past three years. For
example, in Sub-District 1, the 1977-78 proportional ratio *or Drew was cal-
culated by dividing Drew's 1977-78 enrollment by the 1977-78 Sub-District 1
total enrollinent ( 390 + 37847 = .010). Two-year and three-yeEr average
ratios were alsp computed.. Table 43 displays the 1975-78 enrollments for
each school of Sub-District 1, the proportional ratios formed for each year
by school (shown in parenthesis), and the two and three-year average ratios.

82

4441fts."
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TABLE 43

1975 To 1978 School Enrollments ane Ratios
Used to Project 1978-79 School Enrollments for Sub-Oistrict 1..

Grace

School Name Itganizacto

Anderson K-5

Barry K-6

delmont . K-6

Brooks TMR-SP1

Bryant K-6_

Catharine K-5

Catto ED-RD

Comegys K-6

Daroff K-6

Drew K-a

Walnut Center PKol

Owilap Q K-6

Hamilton K-8

Harrington K-4

Harrity PK-5

Holmes K-6

Huey K-6

Lea ta
K-E1

Locke K-6

Longstrett K 4.

McMichael K-8

.41itche1 K-5

Morton pK-5

Patterson K-5

Pcwel K.13

Read -

'Rhoads K-6

Washington K-8

Wilson K-6

Wolf -

Penrose PX-5

Pepper Middle 6-8

Tilden Middle 64

Turner Middle 54

Sayre Jr: High 7-9

Shaw Jr. H gh 7-9

Sulzberger Jr. high 74

Bertram Sr. Nigh 9-12

Uni.versity City 9-12

West Philadelphia
Senior Wign 10-12

at, ;
CAN..

Total Enrollment & Proportionil Ratio

Ratio

Three Year
Average
Ratio1975-75 1976-77 1977-78

907 (.022) 920 (.023) 833 (.021) .022 .022

944 (.023) 952 (.024) 830 (.021) S,23 .023

867 (.02!) 815,(.020) 769 (.020) .020 .020

139 (.003) 146 (.004) 165 (.004) 44 .004 .004

1012 (.025) 841 (.021) 826 (.021) .021

.

.022

636 (.016) 615 (.015) .604 (.016) .016 .016

199 (.005) 195 (405) 171 (.004) :004 .005

015 (.022) 467 (.024) 982 (.025) .024 .024

831 (.020) 794 (.020) 790 (.020) .020 .020

409 (.010) .402 (.010) 390 (:010) .010 ..010

124 (.003) 123 (.003) 111 (.003) .003 .003

570 (.014) 534 (.013) 472 (.012) .012 .013

977 (.024) 921 (.023) 926 (.024) .023 .024

1018(.025) 928 (.023) 900 (.023) .023 .0240

.. 669 (.016) 646 (:016) 608 (.016) .016 .016

609 (.015) 583 (.015) 562 (.014) .
.014 .015

1246 (.030) 1181 (.029) 1050 (.027) , ma .029

1313 (.032) 13021.032) 1292 (.033) .032 .032

. 713 (.017) 730 (.018) 711 (.018) .018
,

.018

1104 (.027) 1052 (.026)-- 1640 (.0274 .026 .027

1049 (.026) 961 (.024) : 898 (.023) .024' .024

1108 (.027)

977 (.024)

1074 (.027)

972 (.024)-

1032 (.027)

983 (.025)

.027
soe°

.024

.027

.024

942 (.023) 871 (.022) 823 (.021) .022 .022

428 (.010) 442 (.011) 424 (.011) .011 .011

.51 (.001) L . .

729 (.018) .70B (.018)4 650 (.017) .018 .018

909 (.022) 847 (.021) 869 (.022) .022 .022.

5.37 (.013) 498 (.012). 492 (.013) .012 :013

301..(.007) . - I
- 537 (.013) 557 (.014) .014'

900 (.02?) 993 (.02i) 1026 (.026) .026 .024

1328 (.033) 1251 (.031)" 1108 (.0291.!' .030 .031

1641 (.040) 1657 (.041) 1585 (.041) .041 .041

1840 (.045) 1789 (.045) 1704 1.044) .044
s

.04t

1409 (.034) 1402 (AS) 1281 (.033)
.034 .034

1449 (.036). 1429 (.036)- 1476 (.030 .037 .036

4384 (.:07) 3999 1.100) 3938 (.101) .100 .103

2987 (. 73)* 3114 (.078) 2756 (.071) .075
. .

t

.074

26 .066) 2899 (.072) 3181 4.082) .077 .073
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Table 44 incorporates the 1978-79 enrollment projections calculated
for each school of Sub-District I using the 1977-78 ratios, the two ...ad three
year average ratios., and the adjusted projected enrollments. The.projectIons
were established by multiplying each ratio times the projected sub-district
enrollment far 1978-79.

The projections were compromised and adjusted to vum to the sub-district
projection and to reflect population and residential trends in.the sub-district.

t,

Calculatilin Time and Approval Process

The School District of Philadelphia's enrollment projections are cal-
. culated annually during the months of December and January. The actual cal-
culations require approximately one and;a half weeks - one week for a statis-
tical clerk to make the straight methodological calculations, and three or
folr days for,the District.Demographer to make adjustments to the calcu-
lations. The adjustments are made in terms of the "reasonableness" of the
projections. Based on his comprehepsive knowledge of past district, sub-
district, and individual school enrollments, district grade-level enrollment/
organization, policy alterations, and residential and poWation trends,
the District Demographer is able to adjlist the.numbers if the estimates
appear to be dramatically different than the information he :las for a par-ticular.school or grade level:

After the calculations have been adJustids the resulting pfojections
are Teviewed and approved by the Exscutive Director of the Office of Reseirch
and evaluation. The approved projectibm are then sent directly to the
Managing Director in the Budget Office to develop the following year's
budget proposal. Sub-district and school Administration receive 1 cio0y of
the projeetions in late spring and begin planning for fall enrollments at
that time.

1

. 0
I .

.
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4

TAKE 44-

1978-79 Student Enro:Iment Projections
by School fah Sub-District 1

. PROJECTED ENROLLMENTS

.

f.

.

Adjusted
1978.79

.

6

.

.

1

School Name
1977-78
Ratios

Two Year ThreiYear
Average Average
110os Ratios .

Anderson 797 835 835 817

Barry 797. 873 873 . 813

Belmont 759 759 759 n!
Brooks 152 152 152.% 164

Bryant 797 797 835 809

Catharine 607 607 607. *.- 593

Catto 152 152 190 167

Comegys 944 911 911 961 tj
Derail! 759 759 759 775

Oreiv 380 380 380 380

Walnut Center 114 114 114 110

Dunlap 456 456 494 464

Hamilton 911- 873 911 908

Harrington 873 873 911 881

tdarrity 607 -c 607 607 596

.

Holmes
. 532 - 532 569 551

,4
Huey 1025

.

'1063 '1101* 1028

Lea 1253 1215 1215 1264
. .

Locke 683 683 . 683 695

Longstreth 1025 $87 1025 1002

McMichael 873
911.

911 . 877

Mitchell 1025 1025 1025 1009

.
Merton. 949 911 &

91.

961

Patterson . 797 83t 8315 805

Pcwel 4I8 418 418 414
-:-

A
. Read' -%

., . - .
.

Rhoads
.1

145

.

683 883 *" 634

Washington 835 835 835 851.

Wilson et 494 456 494 483

- Wolf - . .'

Penrose
%

532 5.12 . 509

Pepper Middle 987 987 . 911 1Q02

Tilden Middle 1191 1139 1177 1031

Turner Middle 1556 1556 1556 1548

Sayre JUnior High 1670 1610 1708 1666

Shaw Junior High 1253 1291 1291 1252 - . . 0

Sulzberger Junior High 1443, 1405 ,
1367 1442

. .

*3910ilar.tram Senior High 3834 3796 3871

-University City 2696 2847 2809 274

Agest Philadelphia .

Senior isigh 3113 2923
1 Oil

2771 3124

o4

.

.



summary

r
60

40.

The School District of Philadelphia calculates enrollment projections
for three levels - district, sub-districtAnd indilldual school. The district
and sub-district projected enrollment totals act as control totals in making
the individual school and.grade-level projections.

.-..
4

4.
.

.

. . , .

A modified grade progression ratiO methodology is used tnceculating
the district grade-level projections. The grade level projections.are
adjusted to add to the district projectod totals which havebeen extremely
accurate in the past. Kindergarten andlirst grade enrollment projections .

utilize a ratio of the actual nudbers of .kindergartners apd first graders
in recent years, to number of births in the city five and six years prior.
This ratio, averaged over four years of past data, is multiplied by the
number of births five.and six years prior to the year be1l:1g projected to
arrive at the projected enrollments for the two jrade levels.

4

;
Sub-district eniollments are projected by grade level using a propor-%

tional technique whereby a ratio is calculated that incorporates past grad . r

- level enrollment for a sub-district divided by the.iiast grade level enroll.'
ment for the distriet. The rdtio is multiplied times the projectadistrict
grade level enrollment to arrive at the projected grade level enrollment. .

for each sub-district.

00

Student enrollments for individual schools are projected using a 4chool
to svb-district proportional ratio technique: The pigoftetional ratios'are
formed by dividing each school's'enrollment by the sub-districvtatal enroll- '

ment for the past4three An average ratio for each school is computed
and multiplied by the proj ted sub-district'enrollment to achieve the school
projections. The individual school projectinns-are adjusted so As to sum to
thesub-district total projection and to reflect population and residential
treqds in the sub-district.

, The actua) calculations fake apprIoximately one week to complete. Up
to another week is spent revfeiing and adjusting the projections to eeflect-"
new developments in the school attendance areas, the sub-districts, and the
over-all district.

After being approveeby the Executive Director of the Office of Research
and Evaluation, the projections are sent:tolhe Budget Office where the
following yearq budget proposal is developed on the basis of the projections.

)
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The Austin Independent School District
Enrollment.Projection Methodology.

let

AuAtin Independent Schoot District

' The Austin Independent School District, the sixth largest in Texas,
serves over 57,000 students. Oke the Austin metropolitan area, the school
age populationlias rapidly'expanded geographically, leaving some schools
without enough students to justify their continued operation.

1

The school districtserves most of the city of Austin and sortie dut-
lying areas. Six other districts exist in the area.

A

The school district employs over 3,000 teachers, more than 31 percent
of whom possesi graduate degrees. TAacher salaries range from $7,624

. to $18,075 per annum. The teaching staffis.11.5 percent Mexican-American
and 12.75 percent Black. They serve over 57,919 students, approximately
42 percent of whom are minorities. The average elementary class size is 24.
The districtif, stuaent/teacher ratio is-22 to 1.

School attendance has remained relatively steady4ifthe 92.93 percent
level: Although student,enrollment has been only slightly decreasing, the
distribution of students in the district has Vhifted dramatically and some
schools-have been.closed.

. An area'of major focus for the Austin Independent School District is-
planning for the implementation of a desegregation plan for utilization on
January 21, 1980.

The Department of Planning and Programming in the Austin School District
.provides annual and long-rarfg%. enrollment projections fizi use Am manage:-
ment.planning for demands.for personnelyand-educational str-
vices and programs.

A description of the enrollment projection methodoloii presently in
use in the Austin Independent School District,,Callows.

iistirStudentEnrollmetProectiollethodol?

Austin Independent School District student enrollments are projecteT
for one to ten years into the future'on the basis of a computerized system -

known as the School Resource Allocation Model. The model was developed and
implemented by Dr. Terry.8ishnp, director of Planning and Programming for

cz.Austin Independent School Di.st-rict.,-

a

The School Resource Allocation Model ;SRAM), programmed in FORTRAN IV,
projects ant analyzes enrollment, personnel, and facilities.for the district
and individual school levels, and has the capability tosimulate school
boundary changes and integration procedures...Figure 4 displays-Um flowchart, .-. -

of SRAM. Only the 6nrollment portion of the model, however, will be discussed

ee
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in th1s-chapter2, and will follow the outlipe Used in chapters 4, 5 and 7.

ProjeCtions of student bnrollments for the district, by grade level,
are updated annually using the cohort survival ratio methodology. Based
on ten yeArs of past enrollments and several environmental and policy
variables; projections are made for two time periods of the school year,
kncwn as T (beginnina) and PEAK (piddle). Tha input variables
used i he proje ons are.listed and appear in Figure S. Law, high;

4
and a erage cohor survival ratios for the ten years are analyzed for use
in p jecting grad 1 hrough 12. Kindergarten enrollments are esti-

.
mated by a-birth to s kindergarten enrollment ratio, except during the
years fhat policy alterations have been made. Ih'1977, for inetance,4the
Texas legislature implemented a new policy for Texas schools tt...4 prdvided
for t ligibility of all five year olds for kindergarten enrollment.
With the new policy just being implemented, and without historical data
for.kindergarten enrollment within the context of the new policy, 1978-79
kindergarten enrollment was projected to be the same as that projected for
first grade for 1978-79.

Individual school student enrollments are projected by grade level
4, for the START time period using the cohort survival ratio methodology and
ten years of past enrollment-data. For initial grades when school building%
changes are necessahq (i.e., middle school, junior high and senior high),
the past proportion of the initial grade enrollment from feeder schools
to the school enrollment is used forrprojacting enrollments. ;Total school
enrollmentssare estimated for the PEAK time period using pest enrelment
trends.'

..- The following sections-sOMmarize Austin4s enrollment projection
techniciand.illustrate the processAmedlo praject'197849 efirelments:

Grade:.1..evel Projectrons-
so

Austin usfed a seven step process to project 1978-1988 grade-leiel
enrollmentsby,means of the cohort survival ratio methodology....Projectioni
are calCulated for two annual periods of.the school year known .as the -
START (beginning) And .PEAK:(middle). The projection techntque.liaS7beeft--
trinicated to sh-la only a one year projection for use in thir chapt*r. An
Abbreviated description of the process used to project 1978-79 START and

EAK etrollmeRts is presented here,

2
1

;pecific information.on the personnel, facilities and boundary.
. simulation portions of the model', as well as the enrollment

portion,.can be feend-in.-Or;.Bishorids-ft..0 dissettattart-entitled-,
"Development and Evaluation of a School Simulation Planning Model"

. (University af Texas at Austin, January. 1975).



FIGURE 4

General Flow Chart 'for the School Resource Allocation Model
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FIGURES

Classification of Variables for Enrollment Allocation Model

ORM
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SS22_1:_.Collection of Past Enrollment.

A data base of up to ten years of past rirollments by grade level is
used in the ten-year grade-level projections that are updated annually in
Austin. Three years of past data for the ,Start and Peak periods are
shown in Table 45to illustrate the 1978-79 enrollment projections.

Grade

1

2

3 .

4

6

7

8,

9

la
11

12

TOTAL

TABLE.45

September and January Enrollments for 1975 to 1978'

September January
1976-37 1977-781975-76 1976-77 1977-78 1975.76

3155 3379 3368 3210

4429 4743 4972 4463

4263 4447 4711 4270

4159 4118 4332 4135,

4291 4140 4011 4291

4631 4142 4035 4651

4888 4540 4086 4900

4892 4900 4657 4914

4970' 4834 4822 - 4919

5142 5046 5058 4944

4573 4845 4936 -4395

4259 4451 4341 3905

3519 3392. 3517 3294

57171 56977 55846 56291

3477

4753

4491

4135

4170

4128

4537

4859

- 4110

4859

4592

4114

3178

56103
41

.3412

4986

4701

4313.

4053

4025

4088

4622

4765

4881

4672

4055

3328

55901

Step 2. Formation of Cohort Survival Ratios for Grades One throughTwelve

To compute the 1978-79 district enrollment projections, by grade.level,
the School -Resount-Allocationtodel-first *caltutated-the-toholt-Sittvirat
ratios and standard deviations- .for .4:each-grade-to-rade category -fors:the
START time period. Ratios were computed for °each gradetto-grade progresston
*by dividing the enrollment for a specific grade for a specific year by ,the
next lower grade's ehrollment of the preceding yaar. A mean .survival raz3o3 :-:.
for each grade-to-grade category, as-wen ds 'high and low survival ratios ,
were developed fron standird deviations and were then used to estimate
enrollments for 1978-79. A read-in option was also provided. ,Tke' read-in
option allowed for the introduction of a survival ratio that represented
outside variances not corrsidered by the high, low, or mean survival rattos,
such as school closures. ark districtrppitcy altiretions-.--

the ratios in this section are based on ten years of hiitorical data.,

_



Table 415 displays the high, low and.mean survtval ratios and standard
deviations for each grade progression used for the 1978-79 START enrollment
projections.

TABLE 46

*

Survival Ratios and Standard Deviations for Each Grade Progress4on

for the START Enrollment Projections-

.

Grades

,

High '

1-2 1.022 `

2-3. 0.999

3-4 1.022

4-5 1.003

5-6 1.013

6-7 1.052

7-8 1.003

8-9 1.075

9-10 1-003

10-11 " 0.984

11-12 0.820

Survival ratios .

Standard
Low Mean Deviation

0.991 1.006

0.970 0.985

0.978 1.000

0.972 0.988

0.983 -.0.998

1.04 1.033

0.980 0.992

1.028 1.052

0.937 '0.970
.

0.925 4'0.954

0785 0.803

.015.

:014

.022
Y..

.015

*
.015

.018
.

.012

.023

.033

.030

.017

=1IM

I

-.;

..

n

, 112

9

AI

i.

:

,
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Step 3. Calculation and Selection of START Enrollments for Grades One
through Twelve

After survival ratin were Calculated for ten years of past data,
and high, low, and mean survival ratios were recogniud, six projection
variations were calculated. Table 47 displays the high, low, and mean
projections for the 1978-79 START period alodg with projected enrollment
figures that reflect the changes occurring at each grade-level.

TABLE 47

Nigh, Low and Mean Enrollment Projections by Grade.Level
. for 1978-79 START Time Period

Estimated Enrollment Projected
grade Nigh Low Mean Enrollment

1 4981

'2 5085

3 5073

4. 4809

S 4441

0 4074

7 4297

8 4312

9-- 5025

10 5198

11 4991
a,

12 3983

4981 4981 4981

4931 5008.
,

5008

4781 4926- 4926

4472 4639 4639

4121 428C, 4280

3832 3952 3952 "

4023 4159 4159
-

4063 4186 4186

4693 4858 4858

4646 4918 4918

4381 4681. 4681

3583 3781 . 3781

Step 4. Calculation of Kindergarten Enrollment

Id 1977, the Texas legislature made all five year olds eligible for
kindergarten enrollment. Without historical data for kindergarten classes,
'SRAM projitted kindergarten enrollment for 1978;79 to be the same as that
for first grade for 1978-79. The projected kindergarten enrollment for
1978491 therefore, was 4e981 for the START of the year and 4,983 for the
PEAK of the year.

44
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Step S. Calculation of Special Education Enrollments

Special Education enrollm#nts were projected on a group basis using
the cohort survival methodology described in Step 2. Table 48 displays-
the past three years of Special Education enrollment and the projected
1978-79 enrollment for START and PEAK times.

TABLE 48

Past Enrollment and 19784,9 Projected Enrollment
for Special Education Programs

START Enrollment PEAK Enrollment

Projected
1975-76 1976-77 1977-78 1978-79 .01975-74 1976-77 1977-78

1 399

Projected
1978-79 a

1526 1709 1880 1392 1521 1732 2004

.1.:41.1e4

Stea 6 Incor oration of Pro acted Group EArollment

In addition to grade level projections, the School Resource Allocation
Model (SRNM) provided high-, low, and mean enrollment projections for groups
of grades.(grades 1-12, 1-6, 7-8 and 9-12) to ensure the'selection of the
best projection_estimate. (The larger the number to 1* estimated, the more
accurate the projection. The projected smaller numbers (i.e., individual
schools) are chosen to'sum to the larger group totals for the most accurate
results): The elementary, junior high, senior high and,speclal education
enrollment projection totals are show') in Table 49.

;
TABLE 49

1978-79 Enrollment Projections
for Elementary School, Junior High School,
Senior High School and Special Education

Projected Enrollment
19/8-79

Elementary School 31,893 -

JuniOr High School 8,840.

Senior High School 18-063

Regular Total 58,896'

Spec41 Education 1,880

District Total 60,776

96



Step 7. Projections by Individual School

Projected student enrollments for the START time period for each school
in the Austin Independent School Disrict were calculated by the cohort sltr-
vival ratiof method utilizing ten years df past enrollment data. For each
grade-to-grade progression within each sthobl, survival 'ratios were calcu-
lated for each lour. Low, higho'and mean ratios were then identified and
new ratios introduced when outside,variances were not considered in the
basic survival ratios.

These introduced ratios were established by looking at the past year's
projected enrollment and the survival ratio used in the projection for
each school by grade level. A comparison was then made with the actual
past iear's enrollment and survival ratio for each school by grade level.
The past year's survival ratio was adjusted to reflect any new growth or
school closures in attendance areas. Projections were then calculated for
each grade level utilizing one of the flour survival ratios. Initial grades
at each school were projected on a proportional basis, whereby the past
proportion of feeder school enrollment to each school was used as the sur-

,

: vival ratio.

The following sections describe the steps used to project elementarY1
junior high and senior high school enrollments, using the past tnree, years
of actual enrollments.

Elementary School Enrollment ProJections

During the 1978-79 school year,-thereverell elemintary schools
in the Austin Independent School District. Table SO displays, by grade
levet for two elementary schools - Allison and Andrews - the past three
years of enrollment-and the survival ratio usedtO project the START period
non-initial grade enrollments: Projected enrollments in initial prades of--
the elementary schools (kindergarten) were 'calculated by multiplying a
proportion of the number of births five years prior to the kin5lergarten
year to the kindergarten enrollment., by the number of births five years
prior to 1978-79. Enrollment projections for'the START time period were
calculated by,grade level, and school eorollment totals wire.calculated

. for the PEAK time period.

On Table 50 , the 1977-78 enrollment for each grade_level.was_
multiplied by thejiurvival ratio appearing next to it in parentheses., to
project the next grade enrollment: For-examplev-the'1977z78 first'Oade
enrollment (121) was multiplied by .930 to acquire the projected 1978-79
second grade enrollment.(113).

97
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TAeuE 50

1974-78 Enrollments, Survival Ratios and 1978 Projections
fOr Elementary Schools by Orade Level for the START Time Period

and the Projected School Total for the PEAlt Time Pertod

Past Enrollment

Allison 1975-76_ 1076.71

STARIr

1977-78
(Survival

Ratio)-

Projected
START
1978-79 1974-75 1975-76

PEAK

1975-77

Projected
PEAK
1978-79

K 103 113 108 111 90 111 106

1 102 118 121 - ( .930) 121 128 103 111

2 111 101 128 (1.000) 113 1 31 113. 1 05

3 123 103 104 (1.000) , 128 146 126 103

, 4 131 131 96 (1.000) 104 138 130 129

s 131 108 113 96 ,,. 151 130 116

Total .701 674 . 670 673 781 713 670 674

Andrews
..

K 65 sa 61 97 60 SO $9 t
1 lil 90 105 (1.000) 105 77 84 so

.. 2 . 84 83 85 (1.000) 105 69 84 45

3 /8 86 78 (1.000) : 8$ 98 82' . 84

4 96 74 46 (1.000) 78 96 97 80

s 93 90 79 86 116 90 96

Total 497 481 494 556 516 496 495 560

116
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Junior Higb Sipool Enrollment Projections
Lr

Eleveh junior high schoolt4served the Austin Independent School
District during the 1978-79 school year. Table 53 illustrates three
years of past junior high school Inrollment, non-fnitial grade survival
ratios, the projections used for eath school by grade level for the START
time period, and the projected school total enrollment for the PEAK time
period for two schools - Allen and Bedichek. The initial grade enroll-.
ments were projected by multiplying the past proportion of elementary
feeder school attendance to each junior high school, by the projected
enrollment at the feeder elementary schools.

Allan 1975-76

6 '235

7 242

e 211,9

TABLE 51

1974-1978 Enrollmmnts, Survival Ratios and 1978 Prejecttons
for Junior High Schools by Grade Level for the START Time Period

and the ProJected School Total for the PEAK Time Period

..Pas Enrollment

\
.

14 -

.xSTART .

(Survivel
1976-77 _1977-78 Ratio)

199 A 17e (1 . 050)

246 277 ( .900)

233 232

Total 836 678 635

Iledichek *

7 591 623- 607 ( .

p 563 e08 . 605

Total ItS4 1236 1212

-
.

ProJected
START
1978-79 1974-75

PEAK

1975-76 1976-77

163 21 6 244'. 19f

185. 380 241 251

''204 407 343 255

552 1003, 628 67t

549 554 997 1 628

640 541 562 616

1189 1095 1169 1244

I 1 i

...

PrOjected
PEAK

1978-79

520

1199 (.



Senior High School Enrollment Proteetions

-Table 52 disnlays, for two senior high schools - Reagan and
travis three years of past enrollment data, non-initial grade sui,vival
ratios, 1978-79 enrollment projections for grades 9, 10, 11, and 12.for
the START time period, and senior high school total projections Mr the
Ppl(time period. Similar'to the junior high school enrolljnent prbjection
process, initial grades were calculated by multiplying a-proportion of
junior high feeder school enrollment to senior high school enrollment,
by the projected enrollments for the junior high feeder schools..

I.

TABLE Si

1974-1078 Enrollments, Survival Ratios n4 1978 Projections
for Senior Nigh Schools by Grade Level for the START Time Period

and the Projected School Total for the PEAK Time Period

Reagan

9

10'

11

12

Total

Travis
9

10

,Il

12

. Total

lt75.75 4976-77

'. Past Enrollment
:

START . - Projected

(Survival START ,

1977-78 'Ratio) 1978-79 1974-7S 1075-76

PEAK
,

1976-77

l!rojected

PEAK
1978-79 I

486

46 ir-----45-

396 517

309 299

574 ( .950)

AIV -----( .900) ,

,
355 '' ( .700)

340

546,

360

410--,

248

502

-463

374

301

485

. 429

371

303

489

429

473

284

.

1657 r7S0

-550 .S28

501 498

495 530

330 340
,

1725 s

573 ( .950)

518 (1.100)

, 560 ( .750)

361

1749.

578

544

570

420

1537

496

'441

437

233

,

1623

609

461

447

Ai

418-75'

S1S'

476

488

293

.

1559

.

V

1886 1896 2012 2112 1607 178 1772' 2048
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Calculation Time and Approval Process

The an'nual calculation process for projecting enrollments in the Austin-
Independent School District commences in November and is completed in early
March. Theactual calculations begin in November. with the updating of the .

School Resources Allocation Model incorporating.enrollment information from
the previous year. The updating which utilizes the same parameters as used
in the previous year takes approximately two weeks. These projections are
sent to the district demographer who takes two to three days to review the
projections on a school by school basis against the last year's actual
enrollment. The 'demographer researches each school attendance area to iden-
tify chepging trends) and circumstenCes. Ne.then decides if a significant
alteration in the previous yearfs enroilment was 40e.to a qew trend that
will continue (such as a closing of a private school in the area), or if
the enrollment alteration was just happenstance for the given year. The
demographer makes recommendations for a new cohort survival ratio to reflect
his decision foreeach school. Changes to the updated program are usually
made in a half day's time and another haif'day is used.for the.Director of
Planning and Programming and the demographer to review the new resu4s.
If .changes are necessary, the program is rerun.

Around the middle of January the projections tre sent to the Finance
Office for staffing allocations. The projections and staff allocations
are sent to the individual schools. The principals are allowed approxi-
mately one month to express concern over the projected enrollment and
staffing numbers. They must present their concerns along with a justifi-
cation in writidg. The revised projectiont are usually distributed in
early March and any Indivtdual school Oisagreement.beyond.thet tiMe is
oode on an individual-school basis.

'Presently no adoption by the Executive-Cabinet is necessary since
,enrollment projections are merely considered to be an administrat4ve -

process that needs to be done. After the.implementation of the new.dese9-
14,

regation mandate, however, the edrollment projection which will for the
first time project declining enrollment, will be considered a political
process and cabinet_approval will become necessary.

r
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Summary I)
&

Austin Independent School District enrollments are projected one to
ten years into the future utilizing the cohort survival methodology in an
automated sysiem known as the School Resource Allocation Model (SRAM).
Projection are made by grade level for the district and for the beginning'
of the school year for individual schools. School totals are prOected
for the middle of the year.

.

The SRAM provides high, low, and map survival ratios developed from
standard deviations to'estimate grade level errrolIments. A read-in option

, is also provided tO allow for the introduction of survival ratios that arQ
considered to better reflect outside variances not considered by the other
three ratios.

*

Kindergarten projections are normally calculated on a basis of a ratio
of kindergarten to number of births in the city five-years prior to the
year being projected. ..A 1977 Texas legislative mandate, .howevers altered
the eligibility requitement for kindergarteners. With no historical data
ow which to base new projections, 1978-79 kindergarten enrollments were
projected to be identical to the first grladA projections.

. ..
.. The calculation and approval process requires about four and a half
months. Individual school principals 'are given an opportunity to agree
or disagree with the projections and when adequately justified, adjust- -
ments are.made to the projections. The: approval process is predicted to
charge slightly in future years due to the new. desegregationinandater-%"1-
With the projection of enrollment decline, the enrollment projection process
will be considered political and cabinet approval will be necessary. i a

...
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The Seattle Public School
District Enrollment Projection Methodology

a

Seattle School.District

jhe Seattle School. District, contiguous with the city boundariei,
covers an area of 81.72.square miles. In December 1978, 53,885 students
were enrolled ih the district. As of the same date, the district employed
approximately 3,000 professional personnel. Over the past ten years, the
Student/teacher ratio has decreased; in 1967, there were 21.1 pupils per
teacher and in 1977 oply-16.2 pupils per teacher. Teachers earn an aver-
age yearly salary 0118,948.

In recent years, Seattle has faced a decline in the public school
.enrollment.. By October 1979 Seattle Public Schools had dropped to almost
50,000 students, the lowest number of enrollees since 1924. In the. past

five years (1974-79) enrollment has decline427 percent; since 1969
district enrollment has declined 44 percenei- The Seattle district also
has implemented,recently a desegregation busing plan to reduce the racial
'imbalance amgng the attendance areas within the district: This new plan
makesitf difficult to predict future enrollment by previous methods.

Seattle Desegregation. Kip

- Seattle is a.city with a large and diverse population.. As in most
big cities, ethnjc groups tend to live in neighborhoods with others of their
race and nationality, creating segregated schools when students Simply

v attend their neighborhood schools. In 19771 the Seattle District School
Board first determined the need for busing as a meant to Archdeve racial ---
balance in the schools. The Seattle Plan, as the dEs.gregation plan was
'called, was fully impleMented into the Seattte School system during the
fall of 1978.

The Seaftle Plan has four basic-components. They are listed.
Am%

1) Zone Organization: For administrative purposes, the Dis-
trict is divided tnto three zones. These zones-were de-

. signed to assist in student.movement and to structure pro-,
gram development.

2) Paired Or Triad Elementary Schools: Desegregation is
accomplished by the pairing or triading of schools within
etch of the three zones. A school is considered-ractally--
imbalanced if the enrollment exceeds the total minority.
enrollment of the" district by 20%. Predominantly minority
scheofs are paired or triaded with preddminantly white

A

11174k.

schools. Pairing is done by a re-configuration of grade
leyels of-affected schools. One-leg of the piir1asktn

. dergarten and grades I through 3; the other leg of the pair
*has kindergarte and,grades =4 through 6. There are paired .

schliols with a kin rgarten through gradd 5, schools which
'have K, ugh 3, 1 4 and-Scgrade levels.
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3) As.Ognment PatterniNfor Secondary Schools: Racial im-
balance 14 reduced through the Jae of.school 'assignment
.pitt2tOs . Students Tesi ding in el ementary school atten-
dance areas -are .assigned to middle and junior high schools"
and Kigh schools within the zone according to patterns which
would hest achieve a racialle balance.

4) Ecluceiional -02.tioris: This "is an .important feature of the
Seattle Plan. It provides the students with the option of
transferrinq to different schools within their zone, bUt .

only if ,that trOnifer does not-upset the racial balance of
4 the receiving-school.. Four types of transfers are available

fot' educaponal options:- They are:

a. The;loption program trinsfer
b; 4The alternative program transfer
cl The indtVidual program opportunity transfer.
c. The voluntary racisl transfer program

The board refused_ to disrupt .the high school students' school years
by forcing juniors and seniors torcomplete their education in a different .

school. Thus, mandatory busiag takes 'plateonly tn the entering grades
of the secondary school years:. The iffice of Studgnt Placemint holds the
authority and the responsibility for the asiignivIhnt or transfer, of stu- s

dents in compliance with the Seattle Desegregation. Man.

4.

t The Seattle School District' provided transportation for' the' siudents' .

An those areas included in the desegregation program. Studentt whip ç11oose .

optionseaust arrange their qwn transportation. A student is lligib . for

transportation, however, if he/she lives-beyond two miles:of his/her-.
school attendance area.

The Seattle School District's Department of Planning, Research and-
Evaluation monitors the population patterns of the district's individual
attendance areas. . As the trend toward lower school enrollments increases,
the school district reifies on acCurate predictions, both on a long and
short-term projection range. The Department of Planning, Research, and
Eyaluation is responsible for thesi projections. As the city continues
to -change, the Department of Planning, AAsearch. and Evaluation also updates
its information and expands its program as At* city' eXpands.

. A description 4,0 the student enrollment projection methodology pre-
sently used .by Seattle Public Sthools follows.

Seattle Student Enrollment Projection Methodblogy

. ,Seattle School district utilizes the cohort survival enrollment pro-
jection methodo4ogy in arrtving at 4istrict level and individual school
level enrollment -projections lor the fliture' ytal*:

Enrojlment projettions on the district-level are calculated by grade
level usirig aa average of three years' ,cohort survival ratios, weighted
to allow the year closest to the projected year to have the most
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explanatory power. When tested with past data, the three year average
cohort survival ratio provided more accurate projections for Seattle than
uslIng the previous year's cohort survival ratio, or an average of the past
two or four years. This technique utilizes the same Principle of average
ratios as chat used in Austin. Austin, however, bases its unwiighted
average cohort survival ratios on ten years of past.enrollment.data.

Because the Seattle desegregation plan's first year of operation was
,the 1978-79 school year, no trends reflecting the impact of the plan were
available, so.the average district grade-level cohort survival ratio's were
used to project individual school enrollments by grade level, as had'been
done In the past.

Grade-Level Projettions

Seattle school district grade level enrollments are projected.on a
yearly basis at two intervals--January and October--using the cohort sur-
vival methodology for grades one through twelve and for October kinder-
garten, while the January kindergarten projection.utilizes a number'of
live,births to kindergarten.ratio. .

The nine steps used to,project district student enrollments for
October 1978 and Janua'ry 1979, with actual data-illustrations, are des-
cribed below.

.Collection of Past Cnrollment

- Total enrollment by ;7.roe level for the four previous Octobers and
Januar ,S were used for projecting October 1978 and January 1979 enroll-

lY
ments -Table 53 displays the past enrollments used for projecting thote

itwo nr011ment figures. .

Table 53 also illustrates.the-ebiallment. patterns-ift-Seattleover .-

...past yearsferad the enrollment trends within the school year.. Between 1974--
sand 1977. October total district enrollment dropped oy 10,395 students, an
average of 3465 per.year. .0ctober to January enf011ments have"decrftsed
at an average yearly rate. of 1762. The rate of decline withtm..a.g4ven
school year and between school years slowed down in 1977-78 even though
enrollments continued to decline.

Step 2. 'Formation of Survival Ratios for Grades One through-Jwelve

Step 2 entaila computing survival ratios on the basis of the past
enrollmant data found in Table 53. Table 64 shows the survival ratios for
each year of data for the two projected time periods, as well as an average
ratio computed in the next step.

Offering methodologies were used to compute ratios for projecting .
October 1978 and January I979-enrollments. For October 1978 projections,
survival ratios were-formed for each grade level by dividing October 1974-
77 enrollments for grades 1-12 by January 1974-77 enrollments forthe pre-
ceeding grade Fer-examplt,4 the-second-to- third-0db- "'

ratio for 1977 was formed by dividing October 1977 third grade enrollment
by January 1977 second grade enrollment (e.g., October (77)-(third grade)

January (77) (second-grade)
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4170
.92691 to obtain a second:to third grade survival ratio of .9269.4499

Similar.calculations were done for each year.

January 1979 survival ratids were calculated in a slightly different
manner. The January ratio does not represent a grade-to-grade survival
48 does the October ratio. Instead,.the January ratio represents the
survival within each 4-rade fram October to January. The ratios were form-
ed by dividing January enrollments for a given year and grade level (K
through 12) by October's enrollments far the same school
year for the same grade level. For instance, the 1977 seconegrade sur-
vival ratio used for January projections was calculated by dividing Jan-
uary 1977 second grade enrollment by October 1976 second grade enrollment
to obtain a ratio of .9910 [e.g., January (77) (second irade)

g 4259 =
October (76) (second grade)

.9910]. Similar calculations were done for each year and grade.

Grade

K

1

2

3

4

s

6

7

8

10

11

12

TOTALS

TABLE 53

Enrollment Bata by Grade Level Used 'in Projecting October 1978 and January 1979
Grade Level -Enrollments

October January October . January October 'January October January
1974 1975 1975 1976 1976 1977 1977 1978

5095 5120 5041 - 5005 4296 4311 3623 .- 3610

4906 4846 4890 4861 - 4822 4807 4292 4255

4637' 4638 4599 4532 4540 4557 44934499

-% 4422 4410 4418 4398 4254 4159 4170 4128

4544 4542 4313 4299 4167 4135 3995 3945

4881 4832 4422 4376 4044 3970 3938 3865
,
4906 4868 4654 4642 -. 4083 4042 3784 3710

. 5258 5160 4937 4869 4468 4375 3951 3926

5383 5311 5057 4974 4674 4476 4276 4237

5331 5156 5326 '5054 5102 4809 4487 4457.

5498 5191 5280 4940 5120 4855' 4826 4483

5426 5149 5211 4810 4969 4656 4795 4435

5295 - $004 -5028 4716 " 4810 4491 4535 5216

65632 14227 63176 61476 59349 57685 55237 53760

0
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TABLE. 54 .

Suroival Ratios for Each Year by Grade Level for .

October Projections and January Projections

Survival Ratios Used tn
October Projections

January to October:

Grade 1975 1976

K-I .9551 .9631

1-2 9491 .9340

2.;3 .9526 .9387

3-4 .9780 .9475

4-5 .9736 .9407

5-6 .9632 .5331

-5-7 1.0142 .9626

'7.8 .9801 .96012

9-10 1.0241 1.0131

10-11 1.0039 1.0059

11-12 .9765 1.0000

1977

.9966

.9480

.9269

.9381

.9524

.9532

7 .9795

.9774

1.0036

.9877

.2741

Amerage
Ratio Grade

Survival Ratios Used
January Projections

Octoier to January

In

1977-78

.4

Average
Ratio

.

1975-76 1976.77
06

.9782 K .9929 1.0035 .9965 .9903

.9436 I .9941 .99692* .9914. .9937

.9352 2 .9855 .9910 .9860 : .9876 .
-.

.

.9479 3 .9955 1.0012 .9900 .9947
,

. ,

.9521 4 .9968
,

.9924 .9875 .9907 ,

.9482 5 .9896 .9817 .9815 .9030
4

.9797 6 .9975 .9900 P.9805 .9865

.9721 7 .9863 .9792 .9917 .9867
:

1..0102 .9.. .9490 .9426 .9934 .9691

.9965 10. .9356 .9483 .9290 .9366 .

.9832 11 .9231 .9370 .9250 .9287

12 .9380 19337 .9297 .9325

Step 3. Cal cul ati on of Average Survi val. Ratios 9.

As Tale 54 shows, the survival ratios used in the October' projections
fluctuated for each grade progression between 1975 and 1977, as did the sur-
vival ratios for each grade level, used in the January projections. To cap-

italize on past trends to explain luture enrollment, an average survival- . -

ratio was computed.. The average-was weighted-to allow the year closest
the year being projected to have the most explanatory power. The weights 3,

2, and 1were assigned to each year's October sOrvival ratios according to
their proximity to the data being crojected. -For instance, ;the -..-ratizaeot-....

.906 used for second grade October projections was foun0 14. 1) multiplying

the4-2 survival ratios fdr 1975, 1976-and1977 by 1; 2, and 3, respeCtively
*4- and 2) adding the weighted ratios, and 3) dixiding by 6. (Lg., [(1975 1-2

grade survival ratio) + 2 (1976 1-2 grade survival ratio) + 3 (1977 1-2 .

grade sorv4val. rtitto)]-1- 6.0 114- 94913 (..9340)-+-3-(:.940:01 e
(.9491 +1.8680 + 2.8440) 6 = .9436.)

- For the January 1979 projections, the 1975-76; 1976-77, and 1977-78

ratios were multiplfed by 1. 2, and 3, respectively, added, and divided by

6. [E.g., January 1979 second grade ratios = [1 (1975-76 second grade ratio)

+ 2 (1976-71 second grade rattol +311977=78 seond grade 'ratio)), 2 6 =
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(.9855) +-2 (.9910) + 3 (..9860) 6 a 98761.

TAM 55

Enrollments and Ratios for Projecting October 1978
and January 1979 Enrollments

Grade

Average
January 1978 January to October
Enrollments Ratio

OctOber 1978
Projections

Average
October to January January 1979

Ratio Projections

11 3610 .9782 1 .9982.

1 4255 - .9436 3531 .9937 3509

2 ..4493 ----) .9352 4015 .9876 3965

3 4128 .9479 . 42.02 4180.9947 .-----+-
t.

4 -.vas .9521
4 0

3913 .9907 3877.

s 3865 .79482 3756 .9830 . 3692

6 3710 .9797 3665 .9365 3616

7 3926 .9721 3635 .9867 3587

8 4237 1.0043 3816 .9767 3735

9 4457 1.0102 4255 . .9691 4124

10 4483 .9965 4502 .9366 4217

11 4435 .9832 4467 .9287 4149.

12 4216 4360. .9325 t4066

. lotus ono, 51584 50178

Step 4. Calculation and Selection oil 1978-79 EnrOlTinerits

First through twelfth grade 'enrollments fOr October 1978 were-eitimated
by multiplying, the average weighted survival. ratios obtained.16Step 20for--
each grade-by the actual 1978 9.1inuai.y enrollment for the previous grades.
The calculations are-shown in Table 55 fe:g-., October 1978' foUith gade
enrollment was projected by multiplying January 1978 third grade enrollment
by the 3 to 4 ratio - 4128 (.9479) a 3913). January 1919 projections Were
obtained by multiplying the average eatios-by.the.pvejected.ectobefi 4978- -
enrollments for each Oracle (e.g.;Januiry 1979 'third grade enrollment was
projected by multiplying the October 1978 third grade projection ,by the
third grade ratio - 4202 (.9947) II 4180). The-multiplication of January
enrollments by the January-to-October survival ratio is done diagonally, not

12
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horizontally as the tablelmay-impTV The multiplication of thd'October
to January ratio and the October projections is linear; however.

Table 55 displays the information needed to make the two projections;
the average ratios and the January 1978 enrollment, as well as the projec-
tions flor October 1978 and January 1979, excluding kindergarten. .

Step 5. Formation and Calculation of Kindergarten Enrollments

Three kindergarten ratios that incorporated birth data and past kinder-
garten enrollment "data were established and.averaged to obtain a ratio for
projecting OCtober 1978 kindergarten enrollment.

4.

A

Four steps were used to project October 1978 kindergarten enrallment.
Those steps and calculations follow:

- 1) :Three ratios were established using October 1975, 19769 1977 kinder-
garten enrollments and dividing by.the number of births in Seattle
five years prior to each year. (E.g., kindergartners in 1975 5041

Births in 1970 14127

.5943; #Kindergarthers in 1976 - 4296 #Kindergartners in. .-= .6268
Births in 1971 ;

#Births ill 1972

1977 3623 .6561).
5522 ,

4

416

2) The ratios were then asstgned weights of 3, 2; or 1 according to their
proximity to October. 1978. (E.g., kindergartners in 1975 was mul-

#Births t 1970
tiplied by 1 = .5943 x 1 * .5943; and #Kindelartners in 1976 was

Births in 1971
multiplied by 2 s .6268 x 2 0.1.2536; and.kindergartners in 1077 .

Births in 1972
tiplied by 3 = .6561 x 3 m 1.9683).

3) An average was established by adding the weighted ratios.and dividing -
by 6.00 to .obtain theratio-used-in-tht-Ottober 1978.kinaitarten*Oro-.

" jections (.5943 + 1.2536 + 1.9683)4 6.00 * .6360). 0

4) Finally the above ratio was multiplied by the number of births in
Seattle five years prior to October 1978 (.6360 x 5420 2 3467).

,January 1479.kindergarten-enrol4ments wereestimated by-multiplying-the
.

October 1978 kindergarten enrollment projection by the kindergarten October-
to-January survival ratio established in Step 2. [January 1979 ?rojected
kindergarten enrollment = October-44.Jenuerywienvivil-ratioeforAindeTgavtenw:'rl% T.
x October 1978 projected kindergarten enrollment *0.9983 x 3467 is 3461].

Step 6. Estimation of Special Education Prolram Enrollment

Special Education programenroilments for October 1978 and JanuarY
1979 were piojected.using-the.sememethidelogres-regular.grade'leVerproz---
jections, although enrollments were not projected by grade level.since
special education programs do not incorporate a grade progression;'''.

Table 56 shows the actual enrollments in special education programs
from January 1975 to January 1978 that are used for calculating the ratios
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used in the October 1978 and January 1979.projections. The second line of
Table 56, the October to January cohort.survival ratios, was established by
dividing January enrollments.by the previous October enrailments. The third
line of the table, the Jamiary to October cohort survival ratios., was.computed
by dividing October enrollments by the 'previous january enroIlments.

For Both the October to January and the January to October.ratios, a
weighted average ratio was establisned. The weights 3, 2, and 1, were as-
signed to lach.ratio on the basis ofthe ratio's proximity to the date being
projected. The average-weighted ratios of .8308 and 1.1547 were then multi-
plied by the actual January 1978 enrollment and the October 1978 projected
enrollment: respectively, to aerive tat the projections of 2022 and 2335 for

"the two dates.

a

TABLE $6'

Actual Special.Education Enrollments. Survival Ratios, and
Projected Enrollments forictober 1978 and Januar, 1979

ACTUAL
AVERAGE-WEIGHTED

RATIOS

January October
January October january October January October January .1*.. to.

197$ 197$ 1976 1976 1977 1977 1978 October January

2821=

October January
1978 1979 .

Special
Education
Program
Enrollment

October to
January
Cohort
Survival
Ratios

January to
October
Cohort
Survival.

Ratlis

2714 2260 2513

b
1.1119

.8327

.2332 2782 2429 2434 I .8308 1.1547 2022 233$

1.1930 1.1433

.9280 .7653
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Step 7. Estimatton of Alternative Protram Enrollments

Table &7 was designed 'to display the numbers Used to project alternative
program enrollments -for October 1978 and January 1979' . The ratios that
appear below the actual enrollments represent October-to-January aad January-
to-October survival ratios, found by dividing January enrollments by the pre-
vious October enrollments and by 'dividing October enrollments by the previous
January enrollments. The average weighted ratio for January to October was
found by muMplying the January 1977/October 1977 ratio hy 3, the January
1976/October 1976 ratio by 2; and adding both ta the January 1975/October
1975 ratio, and dividing by 6. Enrollment for October 1978 was projected
by multiplying the average January to October ratio by the January 1977
actual enrollment. \January 1979 enrollment was estimated by multiplying
the average October to January ratio by the October 1978 projected enroll;
ment. The resulting projections were 1,608 for October 1978 and 2080, for
January 1970.

Step 8. Collation of Projectfons and District'Totals

Table 58 shows the October 1978 and January 1979, projections for regular
programs, special edutation, and alternative programs calculated in Steps 4
throvgh 7.

.

TABLE $7 - . .

Actual Alternative Program Enrollments, Survival Ratios, and
Projected Enrollments for October 1978 and January 197,9

4CIiIAL,

January October January October January October January-
1975 197$ 1976 1976 1977. 1977 1978

AVERAGE4E1GRTED
. RATIOS

January October
"t0 to

October January

6

. . .

Ikg:Kara
.0ctober 'January

1978 1979 .

'Special

Education
Program
Enrollment

1090 989 1333

1

1093 1467 1s59 194.5- .a269 1.2938 -°--1608 '42080*

October to
January
cohort
Survival
Natio,

1.3533 1.3330 1.2476.

January to
October
Cohort.
Survival
Ritlos

.9036 .8200 1.0700 '

6
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TABLE 58 .

District Level Projectidns by Grade Level for
October 1978 and January 1979

.0ctober January .

1979Grade 1978

. K 3,4157

1 3,531

2" 4,415 :

3 4,202

4 3,913

5
t

3,756 .

6
.

3,665

7 3,635

. 8 , 3,816

9 4,255

10 4,502

.11 4;467

12 . 4,360

Subtotal
4.

51,584

Special' t
Education 2,022

Alternative
Program- 1,608

GRAND TOTAC 55,214

s: 3,461

3,50..

'.3,90

080
= 3,877

3,692

3,616

3,587

3,735

4,124

4,217

4049,

4,066
Y

50,178

2,335

2,080

54,593.
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Step 4. Projections ly Individual Sihool

Individual school enrollments in Seattle are projected twice a year,
in October and January, using a mixed model design. The' mixed model .

Allows for special treatment of paired and triaded schools in the Seattle.
desegregation'plan.

Desegregation added considerably to %the difficulty and complexity of
projecting enrollments on.the individual school level in Seattle. Because

. the 1978-79 school year represented the first year of desegregation
plementation in Seattle, historical trends were unavatlable,to assist with
the prediction of the Impact of desegregation-on individual'school enroll-
ment,, Answert to the many questions that.center around desegregation could

. not be predicted without the base of past trends. Examples of questions in-.
clude: Will there be a race difference for retention rates at each school? .

liolloomuch "white flit*" will occur? How many parents wril,1 not want their
children involved with busing and will decide to transfer them to alterna-
tive'programs or private schools? Because the questions above, and to many
more, could not be addressed in projecting the first year of desegregation,
the pastmethodology for projecting individual school .enrollment was utilized.

Below is a description of Seattle's individual school enrollment pri-
jection methodology. This iethodology, which utilizes the same concept as
grade-level projections, is illustrated.by actual data used to project October
1978 and January 1979 enrollments. The projections are dtvided into, elemen-
tary, middle, junior jligho'and senior high school categories. The elementary
tables include two subcategories, "regular" schools and paired ot triaded
schools.

1emen-11----.0.ections
Elementary school projections are complicated.by theAelegregation.bustng

plan thatpairs 16 schools and involves 18 schools in triads. Projections
for the 49 "regular" elementary schools, however, are explained and illus-
trated below.

Regular Elementary School;

Forty-nine regular elementary schools were in operation in Seattle
'during the 1978-79 school year. A rebular elementary school is defined
as one which students attend in their respectivelotigkbeirhooebetmeen.
grades kindergarten through 5 or 6.

The steps uied to project regular school enrollments for October
1978 and January 1979 were identical to those used to project district-
wide enrollments by grade level. For.each scbodl, sepaxate-pcojections.4...
grade level lure totaled to produce a school enrollment tdtal. Grade-level

enrollments for October 1978 were estimated by iultiplying January 1978
enrollments for each grade level by the January-to-October cohort survival
ratio obtained in Step 2. Grade-level enrollment estimates for January
1979 were computed by multiplying the projected'October 1978 enrollment'by
the October-to-January cohort survival ratios aftrobtainedin-Step 27
Table 59 displays% for two schools - Adams and Alkit the information used
to make individual school projections.



TABLE 59

Januarif 1978 Enrollments
)
Survival Ratios

and October 1978 and January 1979 projected student Enrollments
for Adams and Al ki ilementary Schools

School

Actual. January to January to .Projected
January October Projected October ' January.

Grade 1978 Ratio Oct. 1978* Rat4o . 1979

-Adams

Total

K 45 48 .9982 48
1 38 IK-1 .9782 42 .9937 42
2 57 $.1-2 .9432 32- .9876 32
3 44 1-3 '.9352 52 . .9947 52
4 60 3-4 .9479 40 . .9907 40
5 50 4-5 .021 58 - .9830 57
6 46 5-6 .9482 38 .9865 38

.
.

340 310 309

,A1 ki

Total g

K 17 28 .9982 28
1 20 K-1- .9782 29 - .9937

492:2 23 1-2 .9432 22 .9876
3 22 2-3 .9352 22 .9947 22

4 22 3-4 .9479 23 . :9907 23

5 22 4-5 .9521 25 .98j0 1 25

6 34 5-6 .9482 22 .9865 22
A .

160 171 171

r
13a

*



. 4

Paired and -Triaded Elementary `Schools
,. .

Durinithe 1978-19 school year, the Seattle school diserict attempted
to increase sthe number of non-minority students atte.oding predominantly
minogity sChools an-4 lece versa_. Tol'accomplish this most effectively and
eff4c4ently, eight predominantly non-mindrity schools and eight predominantly,
minoiity* schools were paired to create racially-balanced stchools of grades 1
through 6. In a similar fashion, 18 schools of predom' antly one racial corn-

% position were aligned to form six triads. Within t e pairs and triads, a
. system was establ-ished so that all stydents in a p .r or triad would attend

one school for two or three gradei', then another school in the trial or pair .

for two or three grades. Kindergartners, however,'attended their-neighbor-
hood schools. This system eliminated the bveden of busing the sank *talents
throughout elementary school. .

PP

a October1978 and January .1979 pair/griad projecti,ons were comigted -

using tie district cohort survival ratios. established 'earlier for' grade-
level rojections. Table 60 'displays.the informati8n 'used to project
Octobe 1978 and January 1979 enrollment for two of the eight paired schoo.!-
Grahamj Hill and Northgate. 'Table 61 shows identical information and
proje tions for three of the 16 triaded schdols.

o project October 1978 enrollments far paired school4, as. Table 60 -

indic tet, January 1978 enrollments for grades 1 through 6-were:sunned be-
fore being mul qplied ''by the previously established January cohort survival.. ratios- The projected October grade enrollments for each school were mUlti-
plieq by the October-to4anuary cohort,sarv,ival ratios, to'obtain projected
grad totals for January 1979. .

P a 4. t
Unfortunately,.triad enrollments for October 1978 were not quite as

easyf to project beause a proportion of each school's population was as-
sign d to each of-the bther-two schools. .la.some oases; students ft.& all-- -.
thre schools attended one school for one or more grades. Table 61._ .
contains the actual &January 1978 enrollments ubsedto obtain the projected
October pm triad, scHool enrollments for Brighton., Hay tnd West Queen .

Anne. The table also contains the October 1978 projections used tir-obtain
the projected enrollments 'for January 1979 .for the three schools.

.. t
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TABLE,60 .

January 1978 Stadent Enrollment, Survival,Ratibs,
and October 1978 and January 1979 rojected Enrollment,

by Grade Level for Graham Hill and Noirthgate
"lementary Schools .

January 1978
.Enrollment

Jan. to Oct. Proj. Oct. to Jan. Proj.
Survival 'Act.- Survival Jan.

Total Ratio 1978. Ratio 1979

Grade ttaham Hill Northgate .GH N GH

.23
,

56 49 23 .9982 49 23

1 32 24 56 k-1 .9782 54 , .9937 54,
.

2 36 28 64 i-2 .942 SS .9816 54

3 51 32 83 2-3 .9352 57 .3947 57.

4 30 28 58 34 .9471 79 .1907 78

5 34 34 68, 4-5 :9521 55. .9830 54

6 29 24' 53 .5-6 .9482 66 .9865 ' .65

Total 2.45
,

193 21.5 223 . - 40214 220
.

Spec. 45

t

4.

.



I% TABLE 610 .
. .

January 16978 Student EnroTlment, Survival Ratios,
and October 1978 and knuary'1979 rojected Erirollment

for Brightonb Hay and West Queen Anne
Elementary SChobls

, 6 s

le i

,

4

, r.:

a .

.

Grade
J'anuary 1978
Enrollments

I '

Total,.

Jan. to Oct.
Survival
Ratio

. Oct.- to Jan'.
Peojected ..Survival

October 1 978 Ratio
Projected

January* 1979

. Brighton . May
West Queen

Anne B- li WQA B 11, WQA

K

1

2

3

4

5

6.

otal...
£pec.

59

57

52

52

55

48

3$4

24

35

,32

39 .

31

21

38

45

241

32

22

31

26

, 19

428

20

25

180

./

88

122

122

102

101.

122 .4-5
118

t6

.

k-1...9782

1-2 ;1432

2-3 .9352
3-4 .9479

.9521

5-6 .9482

4

I .
-4

'33

98

97

107

355

.35.

53.

51

.63

202

2.1,

6

58

55

170

.9982

.. .9937

.9876

.9947

.9907

.9230

.9865

97

95

105

330

. 35

53

50

63

,

201

21

36

57

55

169

/ 3

'''4
..

. i...=
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-Middle School Projections

Stx middle schools served grades five, six,..seven and eight
in the Seattle Public School District during the 1978-79 school
year. Student enrollment projections for these schools were col-
culated in-the same manner as the regular elementary school pro-
jections. Table.62 shows the breakdown by grade level for January 1978
actual and October 1978 and January 1979 projected student enrollments
for Poren.and Eckstein Middle Schopls. Once again, the January to
October cohort survival ratios calculated in Step J were multiplied
by the actual January 1S78 enrollments for each grade within lach
middleschool to obtain the October 1978 projected enrollments.
The projected.October 1978 values, in turn, were muipplied by the
October to January cohort survival ratios to obtain the January 1979
projected enrollments.

TABLE 62

January 1978 Student Enrollment, Survival-Ratios, ahdo .

October 1978 and January 1979 Peoje;ted.Enrollment By Grade Level
for Boren and Eckstein Middle Schools

Jan. to Oct.
January 1978 Survival

School Grade lEnrollment Ratios '1° -.

..
. :.

Boren 67 , (5-6) .9482
7 196 (6-7) .9797 -

. 8 223 (7-8) .9721
9 188 (1-9)1.0043

Total 607

Eckstein 6 250 (54) .9482
7 256 (6-7) .9797
8 352 (7-0) .9721 :%

Total, . 858

Projected
October
1978

Projected
January._ -

1979 .

176 :-'.9865 .174

187 '.9857 185
200 .9787 196

.9691

563 555

223 t9865 220
327 .9867 317

258 .9787 253

802 790

13d
120



- Junior High School- Projections

During the 1978-79 sdhool yearl nine junior high schools served
students in grades seven, eight, and nine and one junior high school
served grades five through nine.

Student enrollments were projected by-grade level using the
tohort survival ratios computed in Step 2, in the same manner as
the middleschools, as described in the preceding section.

Student enrollments for January 1978 and projected student
enrollments for October 1978 and January 1979 for two of Seattle's
ten junior high schools appear in Table 63.

TAKE 63
January 1978 Student Enrollment, Survival Ratios

and October 1978 and January 1979 Projected Enrollment
by Grade Level for Adams and'Madison Junior Righ.Schools

School Grade

Jan. to Oct.
January 1978 Survival
Enrollment Ratios

Projected
October

1978

Oct. to Jan
Survival
Ratios

Projected
.January

1979

Adams 7

8

9

7

8

9

298
359

'408

1065

300
318

341..

959

(6-7) .9797
(74) .9721
(8-9)1.0043

(6-7) .9797
(7-8) .9721

(8-9)1.0043*

.285

313
485

1083

214
285
366

865

.9867
..9787,

.9691

. 9867 -

.9787

.9691

280
306
470

1056

211

, 278-

354

843

Total

Madison

TOtal

I.



Senior High School Projectiois

. -

Twelve ienior high schools were in operation during the 1978-79
school year in the-Seat1;le Public School District. Five senior-high
schools served grades 10 through 12 while seven senior high schools

-served grades 9 through 12. ,

Student senior high enrollments for October 1978 were projected
by grade level by multiplying the appropriate grade progression ratios
obtained in Step 2 by the January 1978 enrollments. January.1979 .

enrollments were projected by multiplying the appropriate.October to
January ratios Obtained in Step 2 by the projected October 1978 en-
rollments. Table 64 incorporates senior high student enrollments for
January 1978 and the projected enrollments for October1978 and
January 1979 for two of Seattle's twelve senior high schools, Ballard
and Cleveland.

TABLE 64 0.

January 1978 Student Enrollment, survival Ratio and'
October 1978 and January 1979 Projected Enrollment by Grade Level

for Ballard and.Cleveland Senior High Schools

Jan. to Oct. Oct. to Jan.
Jan. 1978 Survival- Projected Survival Projected

School Grade Enrollment- -Ratios Att. 1978 Ratios -Jan. 1979

Ballard

Total

cN, Cleve-
ITIF-

Total

10 423(9-10) 1.0102 . 349 .9366 327
11 397(10-11) .9966 387 .9287 .. 3601
12 '369(11-12) .9832 384 .9325 358

1209 1120 1045

10 250(9401-1.0102- . 246 49366 230
11 268(10-11) .9966 246 .9287 229
1.2 222(11-12) .9832 266 .9325 247

122.



Calculation Time-and Approval Process

Grade-level student enrollment projections for the Seattle School
district are calculated in January of every year.for two time periods -

October and January. The actual calculations take approximately two
days of the district projectionist's time. After review and approval
brthe Director of the Budgeting, Research and Evaluation Oepartment,
the projections are sent directly to the Budget office where the total
number of staff to hire for the next year is calcul4ted based on a
staffing formula applied to the January projections. Projected January
enrollments represent the average number of studentr enrolled in the
district during the school year, so are used i:or calculating the number
of staff to hire. October projections are used for planning for the
opening of school.

Individual.,school enrollments are projected by grade level and are
presented annually to the Oistrict Budget Office before April 1. The
:individual school projsction calculations require a minimum of one
week and a maximum ortwo weeks to complete. Personnel in the Budget
office apply the state staffing formula to the projections and send to
each of the schools in the district, the number of Oudents to expect
by grade level, and the number of staff assigned to the school for the
projected year. The schools are allowed approximately one month to respond
to the Budget office if they disagree with the student enrollment NW-
jections and/or the aumber of staff they will be allowed.

Enrollment projections usually undergo approximately two or three
revisions beforethebeginninglOf the schooliyear. Each revision-requires-
approximately the same amount-of time as the'actual catmaationsi ROviSionl
are made when'knowledge of new districtjaperations is gained (e.g., schocol
closures, new busing routes') and'around the beginning of August when
students.requesting optional programs have been-assigneCtwa-sChOol:

4

r

4
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Summary -

Student enrollmert projections in the Seattle Pubnc Schooll,District
are calculated annually for two time periods - October and January.
1978-79 grade level enrollments were projected for the district and for
each of the 83 elementary schools, 6 middle schools,I9 junior high schools,
and 12 senior high schools.

An eight step process was used to calculate the 1978-79 grade-level
enrollments for the district using the cohort survival methodology. An*
average of three years, January to October cohort survival ratios, (weighted
to allow the year closest to the projected year to have the most
explanatory power) was used to project October enrollmentrWhile a three
year weighted average October-to-January survival ratio w used in pro-
jecting January enrollments. Actual calculations require approximately
two days orthe district projectionist's time.

The 1978-79 school year represented the first orerational year for
the new district desegregation mandate. Without his orical trends for
which to project enrollments based on the effects of busing, the district
cohort survival ratios were used to project indigiidual school enrollments
by grade level. These projections took approximately two weeks to
calculate and were revised when knowledge of school closures and the
number of student transfers were gained.

The process for the district acceptance of the projected enrollments
is.straight forward. After review and approval by the Director-of'
Fludgeang, Research, and Evaluation, the projections are sent directly
to the Budget Office where the number of staff to hire for the ensuing
year is calculated. The number of.students expected to enroll along with
the number of staff to be received is sent to each school for 'approval.

c.
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Proposed Modification for
the Seattle Public School District
Enrollment Projection Methodology

During the 1978-79 school year, Seatile Public School District imple-
mented a desegregation plan to achieve racial balance in its schools, (as
explained in detail in the previous chapter). Desegregation'is accomplished
ky the pairing or triading of elementary'schools. Predomihantly mioority
schools &repaired or.triaded with predominantly non-minority schools.
Pairing,. and triading is done by i re-configuration of grade levels of the
involved sthools. One school of a pair-houses kindergarten and grades 1-3;
the other school houses kindergarten and grades 4-5 or 6. Triaded schools
present a mom complicated grade configuration. Each attendance.ai.e& houses
its own kindergarten students. Each school of a trio, in addition to kin!.
dergarten, houses either grades 1-2, 1;3, 3-5, or 444. *Beyond the elemen-
tary school grades, students are assigned to the middlelchool, junior high
school and high school within their elementary school attendance area .accord-
ing to.patterns whicp would best achieve a racial balance.

In addition to the grade re-configuration and student assignments, the
Seattle Desegregation Plan allows for option/alternative program transfers,
provided the transfer does not upset the racial balance of the receiving
school. The Office of Student Placement holds the authority and the respon-
sibility-for the assignment or transfer of students in compliance with the
Desegregation Plan. .

With the implementation of a new desegregation-plan,,which will undergo.
annual revisions, it is obvious that an enrollment projection methodology
based on past enrollment trends can -no longer be effectivelyrutffttedrin-".---.'
the Seattle School District. Seattle School Diitrict-plannersmeed.to,bu
able to rely oe an extremely accurate enrollment projection methodology
for annual revisions based on-desegregatton4mpact-issements:The-meth.27~:7".
odology must be one that not only-projects-rade,leveltenralment-fer-eachu- ---
school, but in additibn provides for the simulation of possible grade level
re-configurations; pairing and triading of schools, busing routes, and
student transferst

The Seattle Publfc School Districi Research Department.worked with.: . .

researchers from theeenter for Studies in Demography and Ecology at the
University of Washington to devise a modification-tolheir-present enroll-
'ment projection methodology. A design has been developed.and-ispresently.' --
ready for field-testing-And validation. The proPsed detignis described?,
below.

II

'

Because past enrollment trends were considered to be of less importarce
in projecting individual school enrollmentswithta the...context-411AM dosage ..

regation,plan, a new Methodology was adopted that projects enrollments on
the basis of present enrollmeht and demographic trends, and incorporates .

variations of the present methodology based on past trends. It utilizes
markov chain theory which is..described in Table A4 of Appendix A.

t
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,The new enrollment projection methodology which will be a totally aUto.
mated system, will enable Seattle School District (SSD) planners to perform
routinely the following tasks:

1) To forecast future public school enrollment using all available
individual and areal characteristics and a wide range of assump.
tions about future demographic changes;

2) To estimate futureschool enrollmenta if schools are closed, new
schAls are built, or the,boundaries of atterldance areas are
modified;

3) To estimate future school enrollments under alternative desegre-
gation strategies.

This innovative procedure islOossible in Seattle because.it has main-
tained unique and complete geo-coded student files for several years. The SSD
also possesses software that can aggregate all students living in'Abritrarily
specifiable sub-areas of the city. The.proposed procedure capitalizetupon
these excellent resources.

The key ingredients'of the procedure are the following:

1) The available geo-coded student files;

%.

2) The existing software associated with the geo-coding 'system;

3) Variations ot the cohort survival procedure which the SSD staff
currently employs;

4) The notion of forecasting for micro-leveTres4dent4al-artar,'
and then aggpegating these into attendance areas, rather than
forecasting for the attendance arearthemsellies; q"

5) Maw software to iriplement (3) and (4).

The Final Product

When this prIcedure is completely .progranimedi it will be.implemented -

in two steps. First, a small area forecast file (SAFF), based on explicit
assumptions about the future, will be prepared. The input data for a, fore-
cast willacomprise a past small area file (PSAF),Wch.sumnorizes..the -

characteristics of'SSO students for the past several (e.g. five) years,,
and the (estimated) characteristics of"pre-school children and births.. The
assumptions will be applied to the PSAF through control cards or job instruc-
tions. The instructidns for a forecast will include specification of the
number of years to be forecast, and the following:

1) For each individual-level variable (e.g. race),

a) the number of preceding years of eAperience to,be used
(if zero, the variable is to be ignored); ,

128 Ir.44
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b) the weights to be

c) the degree of the
years (e.g. 0 for
parabol a etc . ) ;

attached to each of these years;

Polynomial to be fitted through these
a mean, 1 for a straight line, 2 for a

d) *the level of aggregation to be used (e.g. 0 for all of
Seattle, 1 for majoi. areas, 2 for minor areas; 3 for
census tract).

) For each areal-level variable (e.g. lend use; at present no
such variables are coded)P(a-d) as.1 (a-d) above.

Specifications of types (1) and (2) would apply to all grade levels, and
at1, pre-school levels.

3) For futuce births (only required if the'number of years to
be forecast exceeds five), the number to be forecast will
automatically follow the specifiCations in (1) and (2) for
available variables. An additional option, however, would\ impose a set of year-to-year inflation/deflation factors\ representing hypothesized trends in the birth rate. .

Once a has been prepared, it can be used repeatedly to generate
future school Enrollment predictions for a virtually limitless range of
modified attendance areas ancraisignment patterns. An allocation run (which
identifies residential areas with srecific schools) produces a large table
sand/or a graph. A table displays'the forecasted enrollment in.each school.-
for each future year and for all combinations of grade and race (additional
breakdowns would also \be postible.). graph would include aanap.ofaSeatble
showing"school attendance area boundaries and two or three-dimensional
representations of enrollments. (The putOut could be limited, if desired,
to provide data for a specific school. or.set.of. schoott.-)------ --

For each allocation run, the.user must supply instructions specifying
the grade structure and the attendance areas for each school in the entire

'system. A Orecise format of these instructions has yet to be.developed,
but it is anticipated that after a basic tllocation deck has been prepared,
corresponding, for example,-to the current assignmeht;riatterh, a typical
modification to that dectit.r.;'Clbsing &school md "re4ilocating 'RS
forger attendance area) would take about' five minutes.Reference-to a city-
map orat4as will identify the current assignment pattern and the reference
numbers of ali sub-ereariAitetnatViresevnithibe pialutred-eatiii;
and cheaply. .

Allocation runs could incorporate variation in either facilities utili-
zation or busitfg assignmentsr

The Logic of the Procedure .s

r

This procedure's high efficiency presumes that indivisible micro-level
areas can be agreed upon. These areas will consist of five tq six city
blocks, each including about 34=0 50-students.(aboat,thries.or linse Stollens

129 I.4u
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, at each grade level). They would be indivisible in the sense that micro-level
areas wifrr be allocated to schools as units. School attendance boundaries
will al ays toincide with the boundaries of these micro-level areas.

a

WhenNuecessary these micro-level areas can also be aggregated into larger
areas, for which data may be available on land use, in-migration, out-migratiu
etc. Using these indivisible sub-areas, the city can be divided into about 10
relatively homogeneous-areas called "major areas", into smaller 'minor areas",
or census tracts. These areas would be nested in one another. The major and
minor areas would correspond as nearly as possible- to planning areas alteady
defined by the District and the City of Seattle to make maximum use of avail-
able .date. (The first tested Version of the system may be able to use areal
data, but areal data must first be collected and coded onto the PSAF.)

The PSAF (past small area file) will be a suinary of the geo-coded
student ftles for the past several years (no more than S years information
is needed). Therewill be 'one record or set of iecords in the file for each
of the (approximately) 1200 micro-1eve1.sub-areas of the city. Each file
will include 'summary data on the marginal and joint frequency distributions
of the following variables for each year: 'grade, race/ethnic 'group, smile
information on age (e.g.., the numbers of students at, above, and 'below the
modal age for their grade, some SES data, (e.g., 00031ber of stgdents in the
free lunch program), and other data from the geo-coded files considered
relevant for forecasting. Each' suk-area file will also include summary
measures of tgrnover/persistence levels of individual students, and also,
areal c%Aractertstics of laildr 'areas of the citi in which the sub-area is
nested. Some data would descri e changes over the (five-year) period and 1

*Iother data would stmply chara. erize the sub-area for the whole -period. ..

..

N
The.content 'and structure of this major summary .file..are still tenta-, %

tively outlined. Although the file requires a great deal of data collection
and wilt bmoxpensive to construct, it will have to .be updated only once .

. each year to make future forecasts. ..... . .

for each forecast. file (SAFF) desired, the PSAF will be processed by
the forecasting module. This will seldom be-ddhe more than five to ten
times each year after f routine has been developed, although initially a
wide range of forecasts will presumably be tried. The forecasting options,

.

%indicated earlier, will be implemented by -a modi ft-cation-of -the usUal cohort
survi vil procedurr; 'Al though lOrecastt "are to be rhade 'for slall' areas ; the

data from the PSAF will never be 1 imited. to these .small. areas or even. to -.
. census tracts. Obviously, too much kinder& error would occur if the fore- ..

casts were -derissedzaerfrom-seattaIreezdatem Mee% atiestrheries4lay
based on sMall area' data,, but the most valuable . projections mill-come .frnm -
aggregation at the ci ty-wi de or major area levels. Future, forecasted
frequencies could be made at the micro-level using fractions of persons..
When aggregated into attendance atlas , these frequenciei would be statis-.
tically stablIc

. . I

. .

Residential areas will be allocatedlo sped fic schoills' (by grade
1 evel ) by the same two methods used for both faci 1 i ti es uti 1 i zati on pl an-

ning and desegregation planning. For the former, attendance areas will
usually be close .to .the school. while -for ithe latter., they may:bef substen4:-..----.. -
tially distant. For either methOd, however, the researcher would simply

* 0 4 4= ^
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have to instruct the allocation module to add up the forecasted stwient
populations .of all micro-level areas.assigned to each school. Alt t. lathe
allocations could easily be compared.

A more technical description of pie proposed system follows.

System Design

The small area forecasting system is designed to. quickly measure the
- effects of changing a chool attendance areis. Once the small area file is
set up, the system can produce forecasts for a completely new districting
strategy in one to two days, while minor changes in an ekisting °strategy
can be measured in a few minutes.

.4

The small area forecasting system is divided into four nodules, shown
in Figure 6. The first three lay the groundwork for the final pmjections,
and are designed to be run only infraquently, perhaps once a year... The
fourth, the allocation module, produces the projections by school for each
redistricting sdheme, and may be run as often as neede,d to produce the
desired simulations.

In the geo-coding module, 'shown first in the figure, a series of poly-
gons will be .designed to subdivide the city into about 1200 Small Areas
of 30 to 50 students each. A suggested procedure would begin with the
census block group polygons. Alnap willspe drain shoving the location
density or students in the Seattle City Schools. The Cens.ys Block.Group
boundaries will be marked on the map, and the student densities noted
to divide the census block group into pojygons ontaining 30 to 50 children.
Because census block groups contain .varying numbers of children, 'the block
groups must be examined individually'. -However,:6T4 polygon,s..enaesing-
relatively' hothogeneous areas haVe been already drawn for the block group.,. .

approach,-making'it 'quitituifable for trending and forecasting popu- .

I at i dn s . A mi n i mum numbete-of additional- subdivisions o f,0e. city -will .

minimize costs. Boundaries of census block groups may not torrespostd
current 'attendance areas, so some modifications may be needed.

., ,

The computer.file containing the complete set of small-area pOlygons
will assign small area codes to each student on the geo-coded student
-history file for the last five years. Thrgeo-do-ding.modyle 011 -produ:ce .a
set of five hiqtory tares; with' each"'stuilen't coded with. hiMher Small Area
number. There will also be a file containing identification informattan-----
for each small area, including census tract, ,block .group, major .and.mino-r.
area, and-Vier** :distimicrtex-tierreWOmetteitirvtddle- antattglrit tteeTtife".

The history data thin will be fed into the analysis module, Wilich .

would first prepare "a Past Small Area File, describing.the student popu-
lation in etch Small Area over the last five years. This file wi 1 l be .. c::
used to vilely:le tht'TotErtrinds"ih.itsident population Sy small area, * , ,

b majpr irea, minor area, census.tradt, etc. Other sources of data such as ....
estimated birth" anil migration ratet, Tod use patterns, etc., coyid be
used to refine the Model analytically. . . ..

The anal ys4s. nodule ts -res4t4mrirest *-
data , and the forecasting coefficients, will be input to the forecasting

131 14d
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Moduli, which could prepare a complete three-year forecast 'for each Small
Area. Each student from the historical file will be assigned ,a weight
based on the Atiniated probability ,of returning -frod.that area, and weights=
could exceed 1.0 &ends indicate an ikrease in students of.tbat type
in the area.

4*

i 0V. -

r.* .

gn1.1. ..wes.1664.

The Small Aria Forecast File will fonn.the primary input forothe
allocation module. This module would combine the small &Iva forecasts in
various ways to produce forecasts at the school level. Tht different facili-
ties management strategies will be developed and coded into Area; Daft-

nition Files by drawing lines representing .the Aroposed schotia, attendance
area,boundaries.on a map of the small areas. The map will be used as an
input document to code uirthe Area DefinitiOn File. .

0

Working from the Area Definition File, and-4 School Mister Oile-con-
taining-feeder patterns, pairin and triading.patterns, etc:; the.alfocation
nodule will prepare a School.Forecast File, computing a three-year 'fore-.
cast 'for'school populations. The Sctiool Forecast:File will be built for
etch major redistricting strategy that the SSD it(considering. Once..the
forecast filet have been built, .they can be easily modified or afipe-tuned!
by the addition and deletion 'Of small areas. a

When a final well-clarified Area Definition File is selected, a Ciqmpleti..
set of forecasts for all schools in the ,system will be produced. The Area
Definition .Files could.also produce maps showing the final boundarie.s of.

. the proposed attendance areas. Alternattve strategies can be developet
and.compared quickly using this system.

1
Once the system has been completed and tested,,the yearly 'production,

cycle will be straightforviard and require relatively.-4.4ttiè.mainttinar*.--':
On a yearly basis, production would-begin %S Won Is a reliable ieo-c'edtki-.--
student file is available for the year. If-new small areas need. to be--
,drawn, this could. be done at that time. The, new geocoded -student master
file would be-assigned its smelt wet numbers And passed on to the analysis .

mosiule, where a new"PSAF will be created to show the five-year school
enrollment history of tach small aka. The forecasting nodule will-prepare
new forecasts-z,by small area.

.
lk the same' time, -strategies- art ti be. tivetopect to. -refl att. -digs Os -4

in facilities managemint requirements. 0A series of Atea Definition Files...
will be generated. When the analysis and forecasting are completed, a
series . of SOW. rerecast files milt =be vpreparedvandolinadtftitedziPfAltiF:Tew -- 4.

realipMent of small areas. ,At that tiMe the computer could produce .4
cleir-cut set of.ailiernative strategies for consideration by District
management staff:

dn.

6

.
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Summary

.1.

Wit.h.the recent implementatioh of the Seattle Desegreation Plan, d "
new egrollibent projection'methodologY was deemed necessary for the Seattle

.

Public School District. A new methodology.has been designed and is
presently ready for testing and validation.

The new methodology will utilize Markov chain thdory'to assign 4
ratio value to the smallest indivisible unit (3 or*4 student's per grade
level) that represents the probability that each student Will stay in
his/her'attendance area. The ratio will be based on residential, land-
use, and birth rate variables representing changes in the city, student
grade, race/ethnic group, age, SES data, measures of student turnover/per-
sistence, and student assignment data. Projections for the.individual
schools, upon incorporation Of relevant past enrollment trendss; will-be
accomplished when the methodology simulation-subOrogram aggregates students
.Into an attendance area.

The new methodology represents the needed tool, with its simulation
capabilities, for,comprehensive school'district planning for declining
.enrollment and desegregation. The simulation model enables Seattle
School District staff to project school enrollments under alternative
desegregation strategies, alternative.school closures, and alternativeA
boundary changes.. Decisions on policy and district structure can be
made on this basis:with a good idea of the impact of the changes.

The technique waCh capitalizes on a_complete.geo-coded.student.file.
represents a new approach to individual school level enrollment projection.. .

methodologies. ,
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TACLE
.COMORT :40000LOGV

DESCRIPTION TECHNIQUE MODEL
DATA

REQUIREMENTS ADVANTAGES . DISADVANTAGES

The cohort Survival
Methodology assumes
that a consistent
number of students'
pass. from One grade
to the next from
year to nor and
that x percentage of
of such occurrences
can be calculated.
On the basis,of a
cmebination of
"percentage of sur -
vlval" and all-
enrollment base-
line, enrollments'

for uecomlniyears
can be projected.

.1411=104..

The "percentage of
survival. - most
often the average
ef three td five
years of past on.
rollment, and-some-
times weighted to
give the year
closest to the pro-
jested year-more
explanatory power -
is sultiplied by
the previous year's
enrollment for the
previous grade to
project future a--
relive:440pr a
particular grade
level.

A variation' is

usel to project the
first grade dr
kindergarten:
For kindergarten,

the survivaT ratio
is,calculated by
dividing the number
of hiedergarteners
MD1-.0:é year by
the number of
births in the area
five years pri*.%

(continued)

The formula1 to

describe the
cohort survival
methodology for
a particular
grade level
appears below:

p =
E

j-2 X

14-1

El-lej-l.

Where:

Projected

enrollment for
grade I and
year J;
EgEnrollment
for grade and
year j.

I
Illustrated

based en sur- ,

vivarratios
built on two
years of past
enrollment
data.

Two to five
years of past

enrollment
in the district
by grade level.

AOAA41 resi-
dent births
In the area.

1 5

The technique
usually provides

very accurate pro-
jections for the
district.

It allows for a
System-wide vie4
of student flow.
(Drown, 1975)

The technique is
very easy to cal-
culate. ,

It is inexpensive.

The data required
is usually readily
available.

,

Nest of the time
cohort survival is
considered superior
to the ratio end
time-series
analysis techniques.
(Watson. 1975).

Cohort survival
analysis has con-
siderable statis-
tical validity.
(1401 Toole,

1974) .

I

s

Nost dseful under
stable systee.con-

ditions (Webster
1971). the cohort
survival method-
ology requires
flow data for
proper utiliza-
tion (i.e., need
information on
the movement of
each pupil each
year which is
usually unattain-
able).
(Drown, 1975)

The methodology
cannot provide
an explanation.
AS to why a
pattern ot enroll-
ment exists.

Changes other
than those as
a function of
time cannot be
accounted (er.

Two methods are
actua)ly used
to make projec-
tions
(continued)
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TABLE A-1 (contd.)
COHORT SURVJVAL minumboar

DESCRIPTIOir. TECNNIQUE
-..

MODEL
DATA

REQUIREMENTS

.

ADVANTAGES DISADVANTAFAS

.

,

.

.

..

. .

.

/he retie (averaged)
Myer a particutar
number of years) Is
then multiplied by
the number of live
births five_years
prior to the kin-
dergarten year
being projected.

First grade uses
the identtcal polo-
tipleoutililing
births lathe area
six years prior to
the first grad*
enrollment being
prkletted. First
grade-to-kinder-
garten ratios are
then itablished
to project kinder-
garten.

_

.

.

%

.

,

,

.

.

.

.

.

.

.

,

.

.

,

.

birth rattos and
past nrollment
ratios),

The methodology
ignores Current
trends, therefore
requires subjec-
tive djustments.
Since the predic-
tor (enrollment
for the previous
grade) is ttii-
lagged by one
year, and iS ..

applied to esti-
mates tor the
next year, and so
on for the number
of years being
projected. an,
serious errors
in the predic-
tors will be
compounded,
(Charters, 1971)
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DESCRIPTI"

TABLE A-2
REGRESSION ANALYSIS METHODOLOGY

MODEL,

DATA
ItkiWIRENENTS ADVANTAGES DISADVANTAGES

Regresslon analysis
as an enrollment
projection methodol-
ogy is'a specifi -

Eation of aP fenc-
tionel,relationship
between exogenous
external variables
end enrollment van, -
)bles.

. The method- '

i 'elegy seekslout

1

faitors to mrplein
changes in-the dis-
trict grade and/or
school enrolleents.
lite methodotogy

transfers the prob-
lem of enrollment
Morecesting,Va
that of forecasting
the exogenous
variables. .

logree of associa-
tion bitcaen the
exogenous external
variables'and en .

rollment variables
dre calculated via
Coefficients: of
correlation and ,

siltiple correla--
tion to locate
efgnificadt vela -
tionshlps. Thb
paramdterst of tht
fencttonel rela-
tlionship are esti-
oiled on the basis
of historical
'dote for the
values of the
edrollient and
exogenous 1ndepen
dint vartables:

A statistical trend.

is identified by
the independent
variables and ex-
trapolated to
arrive at the Pre-
jectioms for the
coaling years.

. 4

4

The regiession
analysis enroll-
ment Morecasting
model is iden-
tical to that ef
the tradit104.1
regression
model. .

Vw*
1
X
11

where: in the
enrollment fore
ce4ing cise. V
represents the
predicted grade.
School Or
district enroll
meat (citerion
a is the hist6
rice) enroll-
ment base of the
criterion.)
b
I
stthe relation

sh10. ratio be,

tween predictor
and criterion.
Xe
predictor yawl -
.ble whore
Can represent
1 to an maul.

kite number
of ftedictors.

Juit about any
type of-data
can be used
dePendent
upon the
relatianship
to enrollment
trends.

emples are:

Sikhs by City.

Past distilct
enrollment by
oracle.

City occupied
Musing units.

Number of
school age
children by
type of
dwelling.

0 15,i

Relatively easy
to apply.
(Webseter, 1971)

.Can bring ih many

viriableS and many
possible combi-
nations of vari-
eb les to predict
future enroll-
ment. (1.9.,
tuition rates, un-
employment rates.

land use vari-
ables, resident
births and deaths1
migration, ethnic
grouping).

Ohce the key exo-
genous variables
and time lags .

have been deter-,
mined, enroll-
ment changes can
be easily ex-
plained'. (Brown.
1973)

Can be used equally
(continued)

4

Because of its
easy applica-
bility to a
given district.
the estimation
problem may be
Over-simpli lied.
(a few varl-

bles should be
included when
fewer numbers
could provide
more adequate
projections).
(Webster, 1971)

Cannot theore-
tically take a.
numher of pre-
dictor -
bles and select
from them the
"best" regression
equation due to
small degrees
of freedom asso-
ciatedidth pro-
jecting local
School enroll-
ment (10 4
elimination)
(Webster. 197.1)

(continued)

4

4



TABLE 1-2 (contd.)
REGRESSIGNMALTSIS METHODOLOGY

DESCRIPTION MONIQUE MODEL

5t)1

DATA
REQUIRENENTS ADVANTAGES -DISADVANTAGES

well with stable
and unstable
patterns. (Folk,
1976)

Correlation co-
efficient in the
model can'provide
direct test far
the amount of
variance explained
by the variables.

(Charter, 1271).

Hay be difficult
to determine
appropriate exo-
genous variables.

The acquisition of
the appropriate
data may be quite
costly.
(Brown, 1172)

Extreme caution
must be taken in
interpreting the
results. (Lyell

I Toole, 1974)

Extreme 'carii must

be taken in the
design of the
model. Corr. -

lotion between
the enrollment
and a variable
may result in the
absence of a
fdnctional rela-
tionship.

(continued)

s.



TIME A-2 (contd.)
REGRESSION ANALYSIS NETHOOOLOGY

410

0,

OESCRIPTION TECHNIQUE MODEL
DATA

REQUIREMENTS
.

ADVANTAGES DiSADV,ANTAGES ti

.

\

q

.

.

..

.

-

«
.

%

.

.

.

,

.

,

.

.

0

.

:

.

.

-

.

.

.

.

.

,

.

.

.

.

. .

.

-

,.

,

.

,

.

Assumptions about
the extrapolation
of a trend are
almost always mmdf
a priori.
(Folk, 1916)

Variables mut4 be
empirically toned
for a given mu-
lation before 'they
can be confidently
placed la an enroll-
ment prediction
equation.

,

.

,/

1 5

*0

9

4.
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,TABLE A-3

RATIO METHODOLOGY e

DESCRIPTION

The ratio method 14
essentially a.class
of enrolldent fore-
casting methodolo-
gies whicb kmploys
the ratio of a
predictor to a cri-,
terion in the pest.
to pA)ject ler a
future thme.

1

Ratio methods
make the assumption-
that a continuing
functional relation-
ship exists between
the predictor and
criterion.

Cohort survival is
grade level-to-

grade level gatio
method for projec-
ting grade level
enrollment.

TECHNIQUE

One of the easiest
techniques to on-
ploy, the ratio
methogmlogy.-pro-
duces a proJekted
enrollment by
multiplying a pre-
dictor to crite-
rion ratio repro-
seating an esti-
mated entailment
ratp, by a predic-
tor (o49.. a

'

school enrollment
to,district etro)l-
meat ratio based (1,
past years',values
cis produce
future enrollment
for the school
once multiplied by
a hese enrollment
figure for the
district.)

MODEL

The modal varies

DATA
REQUIREMENTS ADVANTAGES DISTANTAGES

dePendent on the
variables utili-
zed, but can be
Illustrated in
the following
manner:
Y abit ecr
J J 0

where V Is the'
enrellitent bola
projected.
Xj.:.'ljen

is a predictor
of the'enroll-
4ment.

Variables b. c.
etc., impresent
thq.ratio of,
predictor tO
criterion.

City school
age papule-
thin.

Past enroll-
ment, either
grade school
or district
level.

Births by

city. .

Land use vari
ables.

1 5,3

Relatively easy
to apptp (Webster,

1971) '

Easy to explain to
policy makers.
(Lyell A Toole.
1274)

Requires A minimum
of data.--

Data requirements
can be adjusted to
what Is avaiJable.

Ratios can be dif-
ferent for each sub-
group of tbe total
group being'pro-
jected based'on
sub-group indivi-
dual differences.

Usually results la
accurate projec-
tions on the sub-
group-basis,
(Hesse A Bernhardt.
1979)

Most direct way to
proJect enroll-
ments.

Because of its
easy applicabi-
lity to a given
districto.the
estimation prob-
lem may be over-
simplified. (a
few variables
should be lecke-
ded when fever"
numbers could
provide more ade-
quate projections)
(Webster, 1971)

Factors causing a
ratio to vary may
be overlooked
resulting in
inaccurate fore-

cists. (Lyell A
Toole, 1974)

Variables need to
be empirically
tested before
being used for pro.
jections.

Research must be
done to discover
the predictor
variables to pro-
vide the best
estimates of
enrollment.
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TABLE A,4
Milted METHODOLOGY

DESCRIPTION TECHNIQUE . MODEL
DATA

REQUIREMENTS ADVANTAGES DISADVANTAGES

The Markin Methodology,
also called a linear
flew model, (Lyell &
Toole, 1974) is a multi-
stole stochastic process
that expresses,future

enrollment in tones of
present eerolleint
within the system.

The process utilizes
Markle chain theory
ta estimate the probe-
bility of students
advancing to a grade
in.a successive year,
independent of the
present year's develop-
sent. The probability
ratios,.called trait,
sition ratios, are cal-
culated for each.grade
level and can describe
title proportioft of stu-

dents who drop out or
'in, skip grades, etc.

(lolk. 1975; Grace,
le75). The fo1lowilig

assumptions are implied
within the pmdel:

(contioned)

..
.

y

At a gtven time StU- The basic *qua
dents are classified tion supplie,
in a partitular by 4ade (197
grade. fractional efSplays the
flow rates between . expected gradp
grades are esthaated distribution
and then multiplied at a year (t)
by enrollment figures AS the trans-
for a base year. A formed grade
admissions are added tptal for
to the resulting

the previ°ma
numbers to arrive at year (t-1),
the next year's pro- plus the new
jections. The entrants:
process ivrepeated 12
for the number of (0,4111. E P
years to be pre. ' Idni
jected. The output d'Aft.ljelgt
of any year serves
as the input for P

the nett year.
0. j

(Lyell & Toole, Vbere:
1974; Grace, Hansen, sg(a),$4,2..
& frommeleau, 1975; i;.
folk, 197$)

initial grade
size.
Sj(t),j61,2...

.

12:4 is the
grade size at

(continued)

. '

. .

Number of
births %

....

Entering
.

rates for,
the base
year enroll.
ment.

Aamunt °'
,

migration
to and'
from eaCh
grade

A

'

.

k

.

,

r
4

.

'roil s a system
wide view ef

student flowo

Conceptually.simpl
(Lyell $ mole,

1974)

Flow parameters ar
easily estimated
from current dati
(tyell & Toole,
1974)

.

Number of grades
can be expanded to
give the model the
llisaggregate form
required fur some
cost procedures.

,
.

t
.

.

Requires flow data'
which is not always
availoble:

Most useful under
stable conditions.

ASSIAMaS that changes
ccur only at one
year intervals.

RAS not been proven
to be very accurate.
(Lyell & Toole,
1974)

Assumptions may
be too rigi4 (i.e.,

(ignores trends
and Assumes the
next step is a
function of present
state of affairs).

Ignores all extra -
neous variables.

-

Cannot incorporate
the estimated
number of students

(continued)

.

'

.
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TAKE A-4 (contd.)
MAIM METHODOLOGY

[ DESCRIPTION a TECHNIQUE MODEL
DATA

REQUIREMENTS ADVANTAGES
.

DISADVANTAGES

1) Changes in the edu-
catlonal system and
the progress of seu-
dents occur only at a
specifteetIme. once a
yearp .

2) All new entrants
enter grade one.
3) A student never
re-enters Once he/e1.111

drops out of school.
4) No stlatent advances
more thin one grade at

time or it dmwIted.
S) The nth step tr ot-
sition.probabilities
are invariant with
time and dp not depend
on the number of
steps (n) taken to
attain state (.1).

(e.g., theAroba-
bility of a seudept
repeating a grade
doe* not cbange no
matter how many tioes .
the student has re-
peated a grade.)
(Grace, 190)

.

.

,

,

.

,

.

u

.

time t to t.1
expressed in
vector Ontatinr
as S(t).
N(t) Is the
expected 'umber
of new entrants
to the ays(em
at time t.

is .tberiA
prebabilitA
that n student
aduancel teem
grade i to
grade

:.J

12 .

10
i
!1-E Plj

.144

is.the proha-
Witty of loss
from grade 1.
P

is the=

probability of
a new entrant

entering grade
J.

.

.

1 I.1

.

.

.

.

.

.

.

,

.

.

. .

.

-

.

.

-

Y.

.

,

entering at times
other than.the
beginning of the
year.

The method's
iterative technique
compounds errors
(LPell & Toole,
974.

,

Individual rather
thah aggregated in
data input; expen.
sive in terms of
data collection and
computer time.

Depends only *nth*
present and not on
the past. \

\
Assumes transition
probabilities are
the same from year
to year. (Den ham.

1971).
.

.

Births
and plgratIon

.ire logically dif-
ficult to 'express

as pertentagnS.
(Denham, 1971)

The nature of the
Narkov assumptions
mask ipportant
trends or charac-
teristics of
the historical
data tase.
(Lyell G Toole,
1974) .



fr 1 TABLE A-S
COMBINATION OF METHODOLOGIES

46

,

DESCRIPTION .

)(hol9yW1dcI
utilizes a,combina-
Om of appropriate
enroliment.fore.

casting methodologie
to expedite accu-
racy.

.

) TECHNIQUE MODEL
DATA

REQUIREMENTS
..

.

ADVANT S DISADVANTAGES

Technique is to
find the most,accu-
rata means of pre-
Meting sub-groups
(e.g., Individual
grade levels or
schools) and cum-
bine methodologies
to predict the
overall tchool
district enroll-
sent.

..

A lave of a
variety of
models.

.

.

.

1

.Variab *

.

.

. .

.,

.

'

.

Based oa he n

vidual needs'of a
school district,

Very accurate meant
of projecting indi-
vidual school enroll-
Met.

enables individual'
differences in grade
levels end Wen.
dance areas to be
acknowledged.

Enables a method -"
ologytchange if
data for a sub-group
Is unavailable.

Cen be inexpensive
to implement.

Excellent technique
for projecting dis-
tricts with differ
eat dehographic
characteristics.
(Hesse A Oernhardt,
1979)

Most likely method
to enable quantifi-
caOon of the sub-
Joe t I ve, in terms' of

school attendance
area

.

Reqiiret much
research to dis -
cover the most
accurate method -
olosy for each

.
sub-group.

.

Deal with very
small n's at
times.

.

.

.

,

I.,

.

.1,0

.

,

.

,

..

16i
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