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. Introduction

For the past decade, student enrollments have declined steadily in
school districts throughout the United States. By the fall of 1980 the -
national enrollment of entering students will likely be the smallest im
ten years. This loss of students in expansion-oriented American Public
education has become one of the most compelling problems facing school
district administrators teday. .

National Enrollment Trends .

Between 1950 and 1970 elementary school enroliments grew from 22
million to 37 million students while secondary school enroliments 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 enrolliments
beggn 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 enrollad in its publi¢ schools. A total decrease
in enroliments of 3.4 million is expected between:1975 and 1982. Pro-
jections from the U.S. Bureau of Census. indicate that enrollments w1110
continue to decline through 1981-82. First grade enrollments will in-
crease in 1981, as will enroliments in the higher grades in the suc-
ceeding years. As lower grade enrollments begin to increase, hawever,
secondary-enrolliment will continue 'to decline through 1990.

Pdanning Around Decline ‘ . ”

In a Society unaccustomed to contraction, declining enroliments . - -

have seriously challengéd many public school administrators who have
enjoyed enroliment growth during thetr professtonal-careers ~ Dactining -~
enroliments, however, coupled with diminishing resources, budget de-
feats, reductions in.force, program closures, and restricted curric-

ulums, have increasingly demanded that .leadership-be measured-by the = - ~
ability of administrators to cope with the long and short-range effects

of this decline. :

Plannigg around a decliﬁing enrollment requires much more re-
sourceful school district managément than that during an expanding

“enrollment. .Decline cannot be construed. as the revéerse.of expan- . -

sion; the mdst recent program and staff additions, for instance,
may not be thé most expendable or.least important. Yet a declining

lo
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enrcliment need not imply a corresponding drop in the quality of educa-
tional services. Enterprising and creative school administrators can
develop better programs through necessary consolidation and can find
effective uses for existing facilities. _&nroliment decline can prove

to be a crisis or an opportunity depending on the management's response. .

The key to successful decision-making during declining enrollments
15 a comprehensive planning 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
evaluate personnel and policy in times of rapid change and to ensure
quality education despite decreasing resources and enrolliments.

Successful school district plann1hg for declining znrollment depends
upon an accurate procedure for monitoring and predicting enroliment changes.
£nrollment proJect1ons are the prime indicators of future demand for educa-
tional services, programs, staff, and facilities. The credibility of alil
planning decisions, of course, 1s directly linked to the accuracy of the
projections.

Local Implications N

The 1oss 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, but goes not provide ‘ade-
quate -yuidance for local planning. "

Local declining enrollment patterns must ¥e studied to develop
appropriate strategies and proceduré% 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,
comnunity ‘needs, financial resources, enrollment projections, and plan-
ning capability.

- *

Purpose and Goals
This study is designed to disseminate valuable information about
various enroliment projection methodologies used by school d1str1cts faced
with declining enroliment and population shifts.

Implementing an ‘enroliment projection methodology and a comprehens1ve
planning 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 apparent,”is the case study ap~
proach. Case studies presented in this study describe enrollment pro-
jection methodologigs présently used in: four metropolitan areas. .All
aregas are experiencing declining enroliments and drasti¢ population shifts.
These four descriptions describe ways in which selected school districts
around the colintry. facing drastic population shifts and policy alterations
carried out comprehensive planning. The case studies also describe meth-
odologies for projecting individual school enrdliment, a process often

. neglected 1n school enrollment plann1ng literature, but crucial for the

-~ w
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appropriate aIlccation of school district resources.

Case studies also describe two enrallment projection methodologies
that incorporate variables other than past enroliment trends. B8oth of
these methodologies were designed to improve the accuracy of the enroll-
ment projection methodelogy currently used by the'districts. The modifi«
cation attempt failed at one site and is currently being implemented at
the other site. An outline of each 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 enrollnent
and population shifts and to emphasize the 1mportance of. accurate en-
.rollment projection methadologies ’

. This study demonstrates that sucéessful'research techniques em-
. ployed by various school districts can instruct other districts of
methods and a1ms to pursue or avoid in enrollment projection efforts.

Part1c1pants

Four school districts from three distinct national regions were
selected as field sites for the case studies. The sites - Eugene,
Oregon, Seattle, Hash1ngton, Philadelphia, Permsylvanid, 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 enroliments.
Medium-to-large school districts were used because of established plan-
ning staff and procedures within each district's adm1n1strat1on ‘

: ' : ' Overview -

_ For the past decade,_declining student enrolliment has fbrced
“"school district admin1stratons throughout the nation to adjust to . ‘
the frustrations of managing diminishing resources. 1In a society geared
to expansion, planning around budget defeats, program closures, reduc-
tiens in force, increasing doss of community support for publ1c schools’,
and fewer course offerings has placed enormous psychological, financial

and sOC1a1/emotiona1 pressures on school district administrators

Planning for declining enrollment can be acoomplished only when a
school district can accurately monitor and predict enrollment changes.
garollment projections are essential for staffing, budgeting, and facil-
ities planning. Accurate enrollment projections provide reliable esti-
mates for. short-range and long-range planning. £0 ensure quality educa-
tional program facilities, and personnel needs.

. Very few documents have directly addresséd the development of )

accurate individual school enrollment projection: methodelogies. 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 school districts responded to
this difficulty of arojecting small units {individual schools). These’
documentations are intended to advise and instruct other school dis~
tricts around the country experjencing .he same difficulties. Enroll-
ment projection methodologies were investigated and documented in four
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urban centers in variQus 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 Seattile

Public School District are all experiencing declfqﬁng enrollments and
are act1ve1v planring for declining enro]lmentea--

§§; ~+ " The methodologies utilized at each o¥’ the fovr districts consisted

— of two majer 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 indiv&dua‘ school projections..

In Eugene. the individual school enrollments are projected by grade
level, for non-initial grades, by advancing the previous years' enroll-
ment as the enrollment for the projected year. I[Initial grade enrollments
(kindergarten, first grade, seventh grade and ninth "grade) are projected
by utilizing birth-to-kindergarten ratios for kindergarten and by solic- |
iting verbal estimates from junior and senior high schocls to approximate
the number of students expected to enroll the next year. Thelindividual ’
school projections are subjectively adjusted so that they cumulatively
produce the projected district total.

In Philadelphia, eight sub-district enrol]ments as well as the total
district enroliment, are. projected and ysed to monitor individual school
enrollment projections. Individual school enroliments are projected by
using a schoal-to-sub-district proportional ratio and adjusting the pro-
Jjections to the sub-district and district totals.

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

- A computérized system known as the Student ResoUrce Allocat1on '
Model (SRAM) has been developed and implemented in Austin to project dis-
trict and individual school enroliments. SRAM utilizes the cchort survival
methodology and displays projections for low, medium and high cohort sur-
vival ratios-for the past ten years. It allows an option to include

-ratios that may better reflect outside variances affecting the distr1ct s
student enrollment. _ .

. Two districts, Eugene and Seattle, have recently attempted to modify
their existing enroliment projection methodologies. The tugene modifi-
cation tested three commonly used enrollment projection methodologies -
cohort survival, regression and ratic - 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 indivisidle unit (a student) that
represents the probability that the student will stay in the district.

"This is based on residential, past enrollment, and assignment variables.
Projections for individual schools are then made when the modification's
simulation sub-program places the studenrt in an attendance area. The
technigue utilizes the Markov Chain theory and represents an innovation
in individual school enrollment prajection metnodologies. *

,’The chapter that follows discusses the role of enrollment projection
- methodologies in school district decisien-making and the importance of
their accuracy.
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‘Utilization of
Enrollment Projection Methodologies
in School Districts with Lo
Declining Enrollment

Comprehensive planning can often make the differenre batween ¢ risis-
orienfed 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 enrolliment. 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

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
random error in the enrollment projection procedures.. In addition, the
farther away from the actual enrollment data, the more 1naEEDra;g_the pro-
jections hecome. The randocm erros increase for each proaected year 1 1n an

‘exponential fashion.

The most commonly used methods for proJecting schaol - district enroll-
ment have utilized past trends to predict future trends. These methods
have generally produced quite accurate predictions of enrollment for the
district. At the individual school Yevel, however, projections hased on
past trends must be adjusted either suhjectively or through use of other
methods to accommedate the small aumbers that are subject to random error.
In cities where enrollments are shifting astically within’the school

district, past trends will probably not be helpful in projecting individoat -
school enrollments. - . .

The enrolliment projection methodology most coomonly used is cohort
survival. Cohort survival assumes that a relatively consistent number of . .
students pass from one grade to the next from year to year and that.a per-
centage’ of such advancements can be calculated. On the basis of the pre-
ceding three to five years' "percentage of surv1val " the next year's
enrollment cap be projected. | )

Other methodologies- cemmoniy used arqund the country ar2 the regression,
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-T
through A-5 .in Appendix:A. .Along with @ description-of the methedologyy - =
each table includes an explanattion of how the methodology ts caicujated,
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 chepters. ‘
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Uses for Enrollment Projections

Because enrolIment projections can accurateiy predict the number of
students expected to enroll in the school district one to ten years into
the future, school district administrators can continue to make more effec-
tive and advantageous management decisions desnite enrollment decline—The—————"—

— four major areas that can be directly managed on the basis of enroliment
projections are sta’fing, budgeting, facilities planning, and pragram offer-
ings. Enroliment projections provide valuable information for decisions
regarding the following:

'1) The number of staff to hire, retain or dismiss. This

a) Enables reassignment of staff to ensure retention of prgsently
employed teachers whose clas@es are dwindling.

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

¢) Permits accurate staff allocations to grade levels and individual
' schools to help regulate class size and provides information on
which to base changes in student to staff ratios.

d) Harﬁs administrators and teachers of impending staff reductions.

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

f) Aids in determining the number of non-certificated staff to hi re
(teacher aides, clerks, custadians, etc.},

2) Planning for funding. | L ,

, a) Since state aid and federal funding formulas are based primarily
v on the number of students enrolled in the district, knowledge of
future enroliments allows administrators to estimate and budget

for monies to be received from state and federal sources.

b} Predictions can be made concerning the impact of declining enroll-
mentron local e€ducational support. Decisions can be' made. based on
knowledge of community support and assumptlons that declining
enrollpent may negatively affect a district's qp11ity to pass tax

. and bond referenda. )

- C) Enroliment projections anticipate fiscal ¢rises and provide time "}
to help legislate school funding independent of enro]1ment numbers.

3) Forecasting need for facilities: = .o~

‘;

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

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

Aruitoxt provided by Eic:
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rent, lease, or "mothball” buildings when immediate closure is
necessary, as well as to determine which schools to close.

¢} Xnowledge ot the number of students in each schaol attendance area

enaljes planners to- determine the most cost-effective busing -
— T ‘routesT In"terms of desegregation mandates, enrollment projec-
tions provide the number of minorit /non-minority students in
each attendance arga to.aid desegregation planning and busing pro-
posals. _

-

4) Planning for program offerings.

a) Knowledge of the number of students expected to eproll in schools
in the next year.cam assist administrators in prioritizing differ-
_ent prcgram offerings for elimination or cut-backs, such as extra-
curricular programs, athletic programs counseling, library sar-
vices, foreign language. and low demand curricular courses.

| i b) Curriculum development and consultation needs can be planned for
h 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) 6n 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. _ \\_
. ~ ' <
d) New programs such as magnet. programs, can be- developed to encour-
age utilization of extra space in low enrollment areas.

-

Importance of the Accuracy of Enrollment Projections .

The need for accuracy im projected-student aniollménts for allocatidn
of state and federal funding is self-evident. Inaccuracy can not only
cut a district short of funds but may cause the district to lose credibility
with the funding agencies. . .

‘ Mechanically speaking, extreme accuracy is particularly requﬁred Ja.

« the 1n1tial grades of the first year's projections with almost. every enrell-
ment projection methodology. The initial grades and the first projected
year provide the building block for projecting the next year's succeeding
grade attendance and so on. ' By the time ten year projections -have been ~-. ..
accomplished, ten of ‘the twelve grades of the last prcjected year will have

- been affected by-the initia! grades of-the fiyst year § projections.

Accurate enr011ment projections are extremely 1mportant and most
desirable to avoid over/under. budgeting,. staffing-and purchasimgi—-c v~ -

Because projections deal with the unknown -the future conditions -
accuracy cannot beé realized unti) 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 3udge the accuracy of the projections.
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“One method to “cushion™ the blow of imprecismon 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. Staffin ¢._purchasing, atd., can-be-done accordingto—
~—the ToWw projections to avoid cver-staff1ng and over-purchasing. funding can ) L}
be appiied for on the basis of the medium and high projections.

" .. Another method of protection against extreme inaccuracy 1s to compute
211" staff and facilities contracting for the district orr 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 @ 5 percent margin of

od error. If in the fall the earollment count is the same or greater than the
projected enrollment, additional teachers and facilities ‘can be secured.
District-level enroliment projections are seldom inaccurate by a S percent
margin, so over-staffing should never be a problem utilizing this technique.
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A Model for the Inclusion of Land Use Variables

in Short-term Enrollment Projections ,
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A Model for the Inclu51on of Land Use Variables in’
P Short-Term Enrollment Projections

<o

School districts have traditionally traced the decline of enrolliment
on a year-by-year basis. -Few have systematically.collected data on the :
variables in the commynity, referreéd to as land use variables, that cor-
respond to enrollment’ decline. Even when this information was noted, the .

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

In the past few years, however, declin1ng enroliment and the failure
to predict it accurately have led to a reexamination of the traditional
projection methodologies. Concommitant improvements in the accessibility
of information from planming departments and census data have made the in-

> corporation of land use 1nformation possible.

the methodology explained in this chapter explores these variables’
relevance and attempts to utilize them in improving the traditional co-
hort survival, ratio, and regression techriques for projecting.enroll-
ment. The methodology adjusts the anroliment projections accomplished by
traditional techniques on the basis of land use factdrs that describe en-
rollment-related differances 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, Oregon. It is described here as a possible tool to be employed
by simiTar school districts throughout the country. v

]

utilizing the enrollment projection technique described in Chapter. 4,
Eugene School District enrolilment 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, howaver,
incopporate a high degree of subjective adjustment to allow the sum of the
individual school prgjections to correspond to the district-1evel projections.
Those subjective adjustments are usually made according to district :
administrators' {nsight into the expected changes in the attendance areas.
The initial impetus of the work. done in this chapter wae to make an attempt
to guantify the subjective adjustments and to describe-a technique to . ‘
systematically adjust the individual- scheol projections to correspond to
"the district level ‘projections. The former was attempted through exploration
of land use,variables that best explain attendancezarea.ohanges.asd:the, -
latter by developing an equation known as a balancing facter- .

Collectiqn of Land Use VYariables . :

Changes in neighborhonds are difficult for school district.planners
.to trace. Information such as zone changes, buflding permits, and sub-
“divisions s ordinarily not systematically recefved and compiled

i
Information from the U.S. Census, which often gives information on
. changes in socio-economic status, racial composition, ‘types of dwelling
occupied, ages of housing etc., is slightly more acqessible, - Most of
this information is available through sources outside t@g school district. :

~—
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suczfgs city. plann1ng departments governmental §tat1stics and research

units, and assessors’ offices.. Most of the data .in the reports. produced

. by these agencies, however, are not broken down into units small enough

" to be applied d1rectly to tha school district’s areas of interest. This
difficulty in obtaiping useable information on Tand use variables has dis-
couraged most school districts . from sgeking this! “information. .

For the communities in which reliable information is accessihle how-
ever, perhaps the most important: tool in utilizing the methodology devel-

" oped here is a godd knowledge of the social, economic, and/or land ‘use
trends in the community. . It is the first step toward incorporating lang °
use variabies into a projection methodology. Figure 1 illustrates a.three-
step process for the collactign of land use iqformat1on The. situation iw
tugene illustrates this process, and the usé of thesg var1ab1es in the é
projection methodology.

,
L
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FIGRRE 1 -

~ Process for Collecting

?’)-—

Land Use Information

!_tusnrrrv TRENDS

' IDENTIFY RELEVANT ’
- yARIBLES | © - . :

-

{ COLLECT DATA

L'

Trends in EugeneLLgregg_ L ' s

Eugene, Oregon is located in the Willamette Valley, 110 miles south
of Portland. Eugene is Oregon™s second largest metropolitan area with a
population of just under 100,000. ‘The populatiom is: predominawtly-white - -~
- and middle class. The population is lgss than five percent minority. ;..
Eugene giew most rapidly in the 19505 and 1960s; due mostly to migration '
‘from outside the state. This trend continued 1n the 1970s ‘and the' issue
of growth continues to be central to local political fampaigns and city -
and county government goneerng T e T :

Eugene has a strong neighborhood tradition. Neighborhoods are de-.
fined more by geography afid periods of development than by-ethnicity.
In newer housing areas the populatiqg is distributed according to age and
economic characteristics. Eugene may well iilustrate the concept of :
- ne1ghhorhood maturation;, ‘whichr postutlates-that-a-geograph! & area-reflécts -
= “the life-cycle of 1ts occupants Once a néighborhood fs developed,
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families move in and produce children, and tend.to, remain in the same
neighborhood. As time passes, however, the children progress through

the 1d6cal schools until the families in the reighborhood have fewer
children living at home. A counter-trend to the neighborhood maturation
concept is the “upward mobility"-trend, 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. " Families initially occupy less valuable homes near the center of
- the ¢ity, but move up and outward from the center as the life cycle pro-
gresses and they become more affluent.

tugeneans seem to.prefer single-family, detached homes. Statistics
show that this type of home is preferred by families with children and

that significantly fewer ch11dren live in apartments or other multipse-
family dwellings. N

“Urban growth in the tugene erea has occurred mostly in concentric
circles, pushing outward from the central city core. Considerable vacant
land remains within the city 1imits 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 from ‘w
agricultural and other.lands in the county. This Jboundary has been.rather .
rigorously enforced by both 1ecal governments.

In spite of this growth, declining fertility rates and differing -
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-thE‘tentral city
core and overcrowded schools nearer the outer fringes has emerged. The
decline has been gradual and the schools with dectHining enroliment have
‘encouraged- diverse alternative programs to utilize their-excess space.
The strong neighborhood-traditions in the cent 1l city have also enhanced
.and supported these uses of the school” buttdings. “This conbination of :
factors has prevented the necessity of attendance -boundary adjustments:, ----~-
although students have been bused occasionally from overch™awded schools
to less crowded 'schools.

In sum, urban development is still occurring on the vacant land on
. the outer fringes of tugene. Little or no-urban redevelopment -is occurs -
ring in the central city area. Central_city schools have declined’in

enrollment and schools on the fringes are often .overcrowded. The homes
on the fringes of the city frequently tend. to be‘higher value homes. o
Neighborhoods on the fringes of-tha ctty~Comtdtn-varying-average nambers'""**-~ S

of ohildren, however, so .some fringe schoqls are overcrowded and some..are. .
not.’

Identification of Trends *

_ Iﬁ'Eugene, four population trepds seemed most significant.
.. 1. Urban growth is still occurrinﬁ\at the fringes of the city.

2. Host families with children clearly prefer single-fam1ly
detached dwellings. -

3. Overcrowding in the fringe scheo s not uniforgly g
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distributed and some fringe areas conta1n homes with higher
ecanomic‘values :

4. Some ne1ghborhood§ declzning enrollment ref1ects “neighborhood
maturat1on \

To 1dent1fy "trends in urban areas, several areas may be explored.
Eugene, for example, has net ih-nigrat1on This is typical in most ‘
medium-sized Cities, especially in the south and west. Other-urban aress
may have out-migration ("urban ‘flight"). Neighborhood racial composition
may be a strong factor in, some cdties, as might the caliber of housing
dvailable in the area, and the proximity of large low-income housing
° projects. . A trend toward renovation of deteriorated neighborhoods m1ght
also -be sign1f1cant. Concepts ‘suth as neighborhood maturations, the “coh~
centric circle” model of housing cho1¢e, and the economic value of homes -~ .
and patterns of enrollment decline in individual schools should also be
| explored and examlued ) - , L.

h

Identification of Ralevant Variables

Once potentially relevant trends have been identified, one can;begin .
. . to locate relevant variables and:-data that reflect those trends. °‘Relevant .
land use variables may be sdught. in measures which most directly reflect
the trends. The most useabld datd 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 offices, planning departments, U.S. Census informa-
tion, and 1ocal governmental research and/or statisti&% units are several - -
" ikely sources of this data. A description of the potential sources of
datd identified for Eugene's four treads i.llustrates this -process. -

‘Eugene's in-migration and pattern of urban growth can be measured by
several kinds of data. Variables reflecting the rate of general popuia~-. . .
tion growth would be one way to measure urban growth. Census data and
'surveys conducted by ‘1ocat ‘govermmenwts could provide this data, One might
.a1so seek measures that could directly gauge the urban growth, including
data related t the specific areas and types of growth occuring, such as
public records of subd1v1510ns housing devalopments, zoning, and vacant
land.

~

The prefarence of families for s1n"g1e family dwellings can be easily
measured by nhoting the proportion of the housing stock that is single,

rather thar multi~family,; and Zoning patterns -for-singhe-famiiypdwallingwrr -

‘This, data could be obtained. from 2oning records, ¢ensus data, and surveys.

- The value of homes in specific areas can be measured by census daté,
housing surveys, assessed valuations, etc. Such data can also often be
broken down into housing type, single-family, multi-family..etc . TIL.

r

”Neighborhood maturation" is apparently-more difficult to measure.
The age of a building, however, can Usually be learned from assessment
‘récords of census‘summaries, as can the ages of heads of household from
- ‘¢@nsus data. o
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"After potentidl 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 variables ' must alwadys be directly
related, however, to.a fixed geographic area. This meéans that the data
from an entire school district’s geographic area must-be dividable into
- subparts from which it makes sense to predict enroliment trends. 'The
fixed geographic areas will, in many cases, be attendance areas of the
district, although other geographic areas may be feasibte. For instance,
. .fn a school district where many studénts are bused, it may be logical
. to utilize census tracts as the geographic base and rework school enroll-
ment data to conform to census .tract data. The remainder of this secion
will briefly describe the relevance of the l1and use variables selected

for Eugene. Tables 1, 2 and 3 provide.a detafled descript1on of each
land use variable collected

" Collection of Data

L]

Six of the variables used in Eugene relate to its identified trends
toward urban growth and preference for single-family dwellings. Each
attendance area in the Eugene School District exhibits distinctly differ-
-ent potential for growth. Some attendance areas have very little vacant
land and very few subd1v1s1ons buflding permits, or similar indicators
of future growth, while ather attendance areas include 1arge amounts of
vacant land that demonstrate a certain growth potentfal. The necessary
circumstances for gqrowth in the tugene area are closely related to two
factors: 1) a re.i:: “ial designation in the comprehensive metropolitan
plan for that area; and 2) appropriate zoning for that area, Since
,tugeneans prefer single-family dwéllings and single-family dwellings tend -
to house more children than do other dwelling types, one would select 2
variablés. that reflect the amount- of-vacant land-that-could be developed
into single-family dwellings.  Table I describes in detail each variable's

relevance and source of data. The following six variables were selected
be"Eugene - -

1. Percent of'total‘1anﬂ aréa which is zoned for residential
building.

.~ Percent of total vacant land area.

Perceﬁt.qf 211. rasidential units which are single-family.
Net residential density (dwelling units per acre).

. Number of vacant, restdentially zoned acres.

Number of-vacant, tow denstty=zonsd 1ots. ~

VYariables 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 {dentified trend in which the value -
of homes. influences: the-number-ot-schoolwagechftdren: tn that ayedT - =~~~ "
This trend is also reflected by the amount of vacant land. Some.areas
in Eugene are experiencing considerable growth but produce Tower than ex-
pected numbers of children. The homes in these areas are generally of
higher value than the norm for the Eugene area. The “"concentric circle"
model predicts that homes at the fringes would have higher values and. ... .
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TABLE 1

Detailed Descr}‘ption of vartables Relatad %o
Urdan Growth and Single Family Oweilings .

o

1) Percent of Total Land Area which is aclsidem:iall.'

Thts percentage pertiins %0 the 20ning of the.land iN each attendance area.
it gives an indication of the_charactar of the attendance area (i.a.,
whether or not the area is predominantly residential). This figur2 also
serves as a base for predicting what 'proportion of the vacant land ia the
area is likely to be resigentially developed. [n the Eugene area, this
percentage #2s obtained from tha Lana County Geographi¢ Data System. which
is 8 computerized data system usad by local municipal planning departments.

2) Percent of Total Land which Is Vacant. ' .
This percentage provides an indicatton of the proportion of the land tin

e¢ach attendance area which has not been developed. [t indicates the
refative status of the area in terms of potential for further growth, An

undeveloped area would de more likely to be in transition during the 1S-year

projection pericd. This datz combired with. the previous variable gives an
indtcation of the residential development potential-ir each attendance area.
In Eugene, this aercentage was obtained from the Lane County Geoyraphic Data

. Systenm, )

3) Percent of all Residential Units which are Single-family.

This perceatage s a refinement of the first variable. This varfable
indicatas thg relative density of the restidenttal units in each area (i.e..
low density, or single~family vs. high density, or multi-family). Single-~

“family units tend to have mare students per Rousehold, When ysed to

predafct, tt adds ‘informatton about the potential for growth of single«family
units in the area and {t ¢an provide a basis for estimating the number of
school =age children. . .

»

4). Net Residential Denstty (Dwelling Units per Acre).

This fi%ui‘e describes the average nunber of dwelling units which currently .

exist. If one can assume that this will rematin fairly constant, it can 3lso
represent an expected number of dwelling units on vacant land. This figure
further cofll:nbul:es to the estimation of the potential for housing growth.
The net residanital density vartes according to the Zoning of the vacant.
fand and con make single-family units more or less - likely. The source of
this data {s the Lane County Geographic Data System.

§) Nuaber lof Vacant, Residantially Zoned Acres. . . - .
This figure r%rennts the smount of vacant land which is also residen~
tially zoned. fs figure, in combination with net residential density and
percent of residences which are sinyle-family can give an indicatton of the
potential for Maving growth. The source of this data is the Lane County
Geographic Qata System.

6) Number gf Vacant, low-density Lots

This figure reiterates some of the above vartables and represents the
actual number of vacant lots that are Zoned for low-density {single-family
or duplex) use.
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that fanilies strive to live in these areas by gradually moviné outward

a§ the{ progress upward on the income scale. Thus, the phenomenon of
slight

may be explained by this modei. Table I1 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 .

1. Average value of single-family units.
2. Percent of single-family assessed under $20,000.
3. Percent of single-family assessed over $40,000.

TABLE 2

Oetailed Oescription of Yariables
Relatad to Value of Homes

1) Average ¥alue of Sinote-family Units

This Tigure represents the mean value of the single-famly units in r.his
attendance area. Thais data gives an tndication of the overall™Value of the
housing type which is preferred by Eugene families: for each sc!lool
atléndance area .

2) Percent of Single-family Units Assessed under 520,000

This fiqure represants the lower fncCome type homes in the Eugere area. One -

. must resember that assessed value sometimes 13gs Dehind market values.
Market valuesg 1f the data were available, may have been a better varigdle
to use. This figure gives the proportion of singie-family homes in the
attendance area which could be considered to be low income.

-

-

3) Percent of Single-family Unfts Assessed gver $40,000

This figure regresents the average to the higher 1ncome range of hemes in -
the Eugene srea. Assessed value does lag behind market values for this °
variable alss. 'This figure gives the proportion of single-family homes in
the atterdance 2rea which Can be considared to be average to high incCome,

iy

Five variables were selected to reflect the neighborhood maturation h

trend. In Eugene, variables related ‘to the age of buildings were found
to measure this possible trend. The school enrollment records were-in-"
complete, and the census tract data on age levels of -residents and head:
of household was probably too o1d to reflect more immediate trends since
most of tugene's .growth has dccurred since the 1940s. Intervals of ten

years were selected because 1950s and 1960s were maJOr growth periods due

to in-migration. The five variables were:
1. Percent of single~family un1tsnbui1t prior to 1940.
2. Percent of. single-fanmily units built 1940-50.
3. Percent of S1ngle fam11y units bU1lt 1650-60.

15 ‘ 31.

¥ lower numbers of children, but not significantly fewer children.

i
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4., Percent of single-family units bu11t 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 {n the attendance areas. To sucCessfully
employ land use information dn enrollment projections, 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
Tike 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 so that the preference for single-family
dweTlings can be incorporated. In other cities, an average number of.
students per home could possibly be utilized uithout this detailed
analysis of the structure type. Information about the number of build-

- ing permits was combined with the number of students per household to
estimate future growth to be incorporated with the student data. Table .
IIT describes each variable's relevance in detail and mentions the source
of data. The three variables are:

~ . 1. .Average number of students per household
| 2. Number of students by household by structure type. .
3. Number of building permits by structure.type by year.

TABLE 3

- Detailed Descnpunn of vartaples Relatad to
Numper of Students Living in Attendance Area

¥

1) Average Nusber of Students per Housghold

This information gives a generalized -average of -the- total ~aumdber of~ — -
students 1n the attendance area dividad dy the tota) number of howes in the
attendance area. The aumber of students WIS ‘dtained from school district
enrollment records and the nusber of hames was gbtained froa the Lane County
Gaograghic Data System. -

b ]
o

2} Numder of Students by Housencld dy Structure TyPe

This information is a refinement of the average nugber of ‘stad per .
\ household, This iaformation was generated by matching studeat%d.gé%? to H
g individual pércel land use data %0 datermine structure type of ress.

Each structure type is assigned an average number of studenty per household. .
The computerized records. of ‘the school district were tie SoUrce df hove -°
addrasses. The Lane County Geograpnic Data System was the source of the

¥

3} Nuater of Sullding Permits by Structure Type by Year

This (nformation 13 a0 indication of 2ctudl growth within each attendance
ared. uwhea coabined with the average number of students per household. it
qives an Indicatfon of how many gtudents adght be expected to enter new
homes in the area. .This data was cOllected on a yaar-by-year basis. Actual
occupancy of structures odcyrs somewhat after the building permit is {ssued.
In Eugene. this happeas anproximately Six months after the building permit
is 1issued. The data was collected yearly to allow flexibility in

determining whether Lo use N dverage Jver years or tO use the WOse: revent =~ -
+ duilding ;‘ it figures. - Thi$ information was obtained from the Cugene
. Butlding PermiR File. .

1ndividual parcel land use dats. - = ... C
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In summary, a three-step procedure can incorporate Yand use variables
into an enrollment projection methodology. The first stép” ideatifies ~
- social, economic, and/or land use trends within the metropolitan 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 teésted in
‘Eugene for their value in generating short term. enrollment projéections.

The next section outlines this methodology developed in Eugene for in-
corporating land use variables into enrollment projections.

Inclusion of’Laﬁd Use Vériab1es-in Short Term Enrollment Projections

This section presents a model for incorporating land use variables -
in short-term enrollment projections. The modél is described in both
general terms for adaptability 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
adjustad by land use variable variations in attendance areas.

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

Several dec1sions based on a knowledge of the trends in a Spec1f1c
urban area must first be made. The first decision must identify the..
traditional enroliment prediction methodology used to project district-

_ wide enrollment. This existing district-wide projection ‘is used as a.

momi toring device by which the individual attendance area projections are
evaluatad and adjusted. The second decision must choose an accurate pro-
jection technique for individual schools. n;::ﬁ%;;‘*dec1sion must select

a land-use variable that is an immediate i or of urban growth or
declining ponulations. This variable must be convertible to an estimate
of the number of new students projected for a year. Thé converted land
use variable is summed with the individual school enroliment projections,
and the total is "balanced to" the district-wide projection. The concept
of balancing i5 a systematic means of adjusting each individual- school’s
inflated projection to corréspond to the more accurate district level pro-
Jection. The balancing factor is calculated by dividing the district en-
roliment projection by the sum of the individual school enroliments which
reflects the amount of inflation produced by the.individual school pro-- ]
jections. The balancfng factor multiplied times the projjected individual ..
school enrallments provides 1nd1v1dual school projections which sum to

the district proaection. _

The remainder of this section contains a step-by-step explanation of
the general model and a description of the testing of the methadology in
Eugene. Figure Il displays the steps used to incorporate land use
variables 1n project1ng school enroliment one to three years into the
future.

17 .39



Figdr‘e‘ 2
Steps Used for Incorporatmg Land Use

Variables in PrOJectlng School Enroliment
One to Three Years into the Future . ' °

v

-

1b

L ii'l . r'

2a

GATHER DISTRICT
.| ENROLLMENT 0aTA oY

GRADBE

2b

GATHER
ENROLLMENT DATA
8Y GRADE FOR

VEACH sCHooL

o

COAPUTE SHORT TERM
PROJECTICH FOR

2¢

GATHER
LANG USE DATA

FOR SCHOOL ATTENDANCE

COPUTE NIMAER OF

POTENTIAL. NEW STUGETS

' ‘ WiTH .
CONPUTE OISTRICT-10E TUOLYIOUAL SCHOOLS oy O WD 52,
’ PROJECTICN ‘ o . 4

3a

COMBINE ESTIMATED
SCHOOL EHROLLMERT
AND LAND USE N~

FORMATION FOR
/EACH AREA

. 3b
i SUM (MOTVIDUAL

4 . ] semoo prosecTIONS -
GRTAIN A BALANCING FACTCR
BY DIVIDING TOTAL DISTRICT
PADJECTIONS 87 THE TOTAL
OF THE INDIVISUAL SCNOOL
PROJECTIONS.

MULTIPLY EACH SCHOOL
PROJECTION 87 THE °
BACANCING FACTOR

ERIC | . 18 34



- An explanation of the steps illustrated in Figure 2 (left hand .
column}, and the application of the pracedure to Eugene elementary schools
A(right hanq’column), are provided below. e

-
-

* General Model . | _Eugené‘Example

L

Step 1. Gather Data _

1a. At the district l1evel collect la. Actual enrollments were

' data for each grade. . . gathered for grades 1 to &
Summary enrollment data should - for the 1970 ta 1978 school
be collected for the total number "~ years for the.school district.
of students by grade in the dist- * 1n this example 1970-1975 en-

" rict. For the most accurate pre- roliment data was used to .
dictions, the time period should - project 1976, 1977 and 1978
be no less than three years. s enrollments.

. Decisions must be made to include -

. or exclude groups (such as
special education) which may -
inordinately skew the data. E

L]

-

Ib. At the individual schooln1evel, 1b. Actual ‘enrollments were gathered
_ collect enroliment data. ' ~ for grades 1 to 6 for the 1970
. Summary enrollment data should’ _§$V}35215°h2°]1yea;5 Egii"'
be collectad for the total number A : ]g§0°?955 N oliment
of students by grade for each . cxampie 3 enro’ men
school for a period of no less data was used to project 1976,

than three years. e (1377 and 1978 enrollments.

Table 4s‘hows the format used
__for Steps 1a and 1b.

o

JAGLE ¢

Sample of 1970 to 1977 Summary Enroliment Data
by Grzde Level for Adams Elementary School

Year 4 KIN 1st 2nd 3rd ath Sth 6th Other Total
1970 0 82 65 84" 77 67 63 0 418
1971 . 0. 66 9. 67 .76 - 75 68 0 410
1972 0 49 60 52 . %4 . 6 - 68 0 51
1973 0 5 - 47 52 51 . 88 &5 0 328
1974 . 67 . 26 . a8 43 51 $3 55 - 0 340
1978 ° 2 27 31 45 47 45 0 270
1976 - 100 - 61 a7 49 . 55 55 . 62 - S 432
1977 - 9 68 s 4% 56 & 55 2 . 422-
CT0TAL 293 414 $01 437 465 a7 ag2 5 2.97

B
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1¢c.

"

Genefal Model

Eugene Example

For the imdividual school' 1¢. For each of Eugene’s 23 schoo
. attendance area, collect land _.geographic areas, land use data
use datd for the time period. for 1976, 1977 and 1978 were i

iab1 . gathered ‘and tested. . The vari-
t::gegiet;:r;ggtegm;gggigerin- ables with the sost $xp1anatory
dicators of urban growth or de- ﬂﬁ“er "Ere cgpge?idi heye:;it
¢1ining population which can € number o+ bullding p
then be translated into the applications broken down by
number of new students’ pro- itr:gtu;: $¥$e X e]{ s{ngle-
amily dwelling, multipie-
Jected for a year. family dwelling, and duplex)
and the average number of
. students per structure type.
The number of building permit
applications was obtained from
7 the Lane County geographic Data
, . System. Table 5 shows this
data for the years 1976, 1977
and 1978.
. TABLE 5 -
. ) 'Hunber of 8uilding Permits Applied for .

by Structere Type and Attendance Area
for 1976, 1377 and 1978

o

ciementa-y 1976 1977 * 19/8
Sghool F?# 0F___MF ¥ 0P _®F | st bp__ WF |
Adans - 5 2 g
Batley Hill 75 0 4 198 s - 82 63 4
Condon 5 20 4 2 5

»] Crest Orive 4 15 ) SR S § S 9 -2
Duna : 6 & 11 6 11 2 6
tagewdod 5 S 3 5 49 :
Cdison 10 11 1 8 3 '
Fox Rollow 3 2 13 14
Gilham . 22 2 2 3y 12 4 2
Harris . 18 29 . 19 ‘2 -
Laurel Hill . 50 14 4 6
Lincoln 51 : F) 2 2 158 ‘
MeCornack 15 4 & 7 14 )
Mag!adry 31 2 20 2 22 2
Meadowlark 20 0 20 25 7 16 37 2 20
Parkar 26 20 . 39 ) Kk 4
Patterson 2 as 4 2 1 8 5
Washington | .24 ¢ 2 0 U ‘ 62
westmoreland. | 22 0 64 2 s 8 .6
Whiteaker 23 4 4 4 1 2 19
wilfagillespid 29 6 | % &8 N 63 8§ 65
PRIl IR T O P, B I S
Willard -1 ’ - :

—3r e Single-Faaily UP = Duplex MF = Multi~Tamily Rt

2

0

b



; . " Eugene 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-
xent data and on information pro-
vided through the property tax
assessment records collected on
September 30, 1977. The student .
enroliment data was geocoded by
home address and matched with in-
dividual. parcel file data to deter-
mine housing Structure type. An

. - average number of- students for each
0 . structure type was computed for each
g - attendance area. In this study, it.
. : " was assumed that the average number
v ‘ of students per structure type for
: each attendance area was constant
> . and would vary l1ttle over the ]
: ) years. . R

« B - . TABLE 6

. : Average Number of Studeats
by StruCture Type and Attendance Ares

. e tiementary — single Malti- ).
- | Sehog) Family . Duplex Family
Adans - T oas%28 1124 0.0
gailey HII1 L5107 .0909 .3636 N . -
- Condon 1797 .0227 .0044 ‘ . ot
Crest Drive .2354 2 0833 0.0 .
. Oumn .2040 N+ T T-¥ ] . 0856
. Edgewood - .3912 .2381 .0345 . .
Edison .1589 - 0778 «1351 .
Fox Hollow - .2026 . -1341 . +1481
Gilham .2090 .1667 . 2500 .
Harris 3 .1931 .135% .1250 .
Laurel Hill 183 . |. .0588 0526 L e
Lincoln .0953 : .0443 .0119
- MeCornack .3344 0938 .3529
Magladry ‘ MY ¥ (- S . 2353 .2519
Meadow Lark ° 2628 1882 - |=  .1677 ,
Parker .2830 «1B50 “ J0153 - | .
Patterson -1485% .1489 - .0320 - @
H‘st‘imw +2619 1. +2250
¥estnorsland .2080 .1579 1503 .
Hh‘ tllkll‘ . 1393 P 1‘6’ ¥ .0963
Willag{1lespie 2360 . 1974 0625 )
M Willakenzie : .2365 < .2500 ¢ T 048
: . ,  [wtllard T 21540 ‘ 0556 ' .0633

. -
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y .
/Step 2. Computations °

. 2a. Use the district enrolliment 2a.
- data gathered in Step la in ‘
an enrglliment projection pro-
. cedure to estigate short-term
enrol lment for the district.

Use the enrollment projection
. procedure knows to be the most
- . accurate. It is important to
' . strive for accuracy in this
: projection since' the indivi:dual

The, cohort survival methodology
based®on 1970 to 1975'enroll- "
ment data was used to estimate
the school district enrollmént
for the 1976, 1977 and 1978
school years. This methodology
has been the most accurate dis- .
trict-wide enrollment projection
technique for Eugene in the past.
Accuracy levéls have varied from -
. 314, - .46 to 1.48% for one year projec-<_
i:g:;It%"i{?Etlggz]“‘]] be bal-. tions. Table 7 shows the actual
o ) enrolIlment, district-wide projec- .
¢ T "~ tions for 1976,%1977, and 1978
| . . and percent accuracy. It is

apparent from Table 7 that the
. farther outsone makes predictions,
- . the less agcurate the predictions
o ' become. .

TABLE 7
gistrict Cohurt Survival Estinates, ) [

Actual Enrollment and Percent of ACcuracy
for 1976, 1977 and 1978

s Y S s a l
< ' ) : : ¢ Of Students Not |
’ “Actual . Projected Estimated by - Percent of '}
Year - £nroilment | Enrollment | Prajection Technique Aceyracy
1976 6184 - 6074.53 =309.42 1.77%
1977 1 68 | 6389.25 +181.25 93 ?
v . 1978 6297 §535.13 '228.13 - 3.78%

- L
- * 4 . -

2b. Use the school level enrollment 2b. For each school attendance aréa.
ﬁrdata (gathered 1n Step 1b) to 1976, 1977 - and 1978 enrollments
estimate individuat scheol en- were*projected by three different

roliment using an enrollment methods in order to assess .the
projection equation . e

best means of estimativn, ~Forty-—"".~ .-

Choose an accurate projection
technique - for individual schools.
Three techniques for projecting -

individual school enroliments are.

explored in this chapter, and
described in Apnendix A. They

are the cohort survival, ree’

gregsion. and ratio methodologies.

nately in this example we are able
to compare the projected enroll-
ments with the actual enrollments
to obtain a more vivid picture of
each projection’s accuracy. The
three approaches are d1scussed

below:

Regression - A linear regression
was used to predict each school's
1976, 1977 and 1978 enrollnent -

~
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e' '@‘ v
- ¥ - R < 2 s -
L 4 ' St .
; - . using the past five years enroll-
' ment data. Table 8 presents the. <
, - ‘ -9 _enrollments estimated by the.re-
> , ' gression methodology-as well as the . N
{ - actual enroliments :-for each school <
. for the 1976, 1977 and 1978-school ‘
.~ - years. Différences in actual and e
2 - Co . predicted enrollments, the percent 3
¢ . . . ) ‘ of prediction, and the standard - T
; . o - error of estimate for @ach year e
.. . ‘ ¢ also appear in Table 8. The far- . <

ther out the projection, the less

: “the percent of accuracy. However,
) ‘ - ¥9n the individual school basis,; the

-, - first year provided three schools .=
o " . . ‘with a percent-of accuracy between '

: ' . ‘ 95 to 100%. The next two years, §
: : o and 6 schools, respectively, fel1s
‘ E T _ linte the 95 to 100% accuracy range.

- o+ L

‘ TBLES ot
1976, 1977 ana 1978 Individual School Enrollment Projections T »
for Grades 1 to 6, Estimated by Reyression Procedures

L)

) b .
® Agtyal

Projected Difterance petween . -[ - . Perceat o
Elementary Enrcliment - *_Eargliment ctual & Projected Pradiction ,
Schogl (135 1os 13751977 1978 | —fm—m 7197 1976 19 1978 &
1-AdaiRs . 389 e 343 390 r4¥y 191 134 YT 37 edad [ ) L)
ilay Hill 82 98 361 379 432 48 13 W - 27, - 9% % 95
ondon 241 245 239 220 23 263 «21 -2 24 N 9 9
rest Orive 211 235 242 252 215 T2 o 41 ‘40- &2 84 8 82
uan 227 195 199 8 208 202 -19 13 3 92 9% 93
Edyewoos 424 421 414 83 402 4M4 -4l <19 0 . % % 100
-£dison 293 236 31 230 235 237 - 63 <51 114 18 82 &
‘Fox Kotfow 171 189 1585 216 236 284 45 47 7 39 19 80 61
CGilham 296 281  281° 331 3%8 380 ¥ n 9 89 3 4
Rarris 229 @ 2337 236 179 166 146 -850 <88 - <90 78 n - 6
Laurel”Hill ~123 8 11 | . 99. 8 6 24 .13, 46 ... 80 87 £8 -
Ltncoln 161 170 191 . 146 14§ 140 #15 <24 .51 ) 86 13
Mclosnack 35 333 368 407 473 sS40 62 135 8 N 62
Mayladry 158 162 187 148 163 176 . ~10 1 19 9 %9 89
Mesdow Lark /s 8l 333 411 425, 43 * 46 4. 8 89 9.. 85 -
Parker 24 240 232 234 T 235 230 15 . =5 -2 9 794 99
Pattorsan 21 262 %56 L1232 284 283 18 18 -3 92 93.. 99 ..
Washington 404 . 403 432 393 © 405 409 -11 2 .23 97 9.5 95 -
Westmoreland’ 8 N§ 2723 , 30 376 385 -8 . 88 12 98 85 n M
whitesker 192 224 193 158 149 137 . - SO [ N 82 I
Willagitlespte] 202 318 42 83 294 29 -19, , 24 Al 9 92 87
Willakenzte 251 218: 235..| 414 . 233 - 28 23 65 - 63-. 92 U 1
Willard 263 234 210 321 337 3@ 103 137 84 49 . 60
: & . . -4 - T N
OISTRICT TOTAL j 6184 6178 6297 6077 6361 6536 3+ 41.8 .60.9 93.3 93 97 96 . I
. L]
4
* .
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Cohort Survi

L

val - Five years of en-

rolliment data were used in predict- -
ing 1976, 1977 and 1978 short-term

enrol 1ments -

for imdividual schools

in. the Eugene school district by

&

-,

/ g means of the cohort-gurvivalmethod-" -
ology. Cohort survival projections
_ (1976, 1977 and 1978) for each school’ |
; . - appear in Table 9 along with each 0
school's actual enroldments 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 in Table -
9, For the three years of prajec-
‘ . tions, 10, 7 and 4 schools fell
- into an accuracy range of 95-100%.
. ‘;‘:. ” ) ‘
L TABLES . -
) 1976, 195’? ang 19':'8. Ing§vidual Scnoolvinrollment Pro,ections
*or Grades 1 to 8, Estimated by the Cohort. Survival Methodology
N AcTual Projected, Difference datwoen - percent ot
"Elenentary Enrol luent Enrol lnent Actual- & Projected Prediction
school _© ITOVE 1T, O | L5 1577 BB 1976 1977 1978 1976 1977 1978
AGains 329 323 396 205 185 - | 128 WTT <232 X1 % 41
Bailey Hill B2 P8 36l ¥ 363 373 <16 <35 88 9% 9 8l
Condon |-l 245 .29 49 295 302 8§ - & 63 97 8 19
Crest Drive 211 {is 242 25 238 243 .18 3 1 ¥ 99 - 9
unn 227 195 199 23 27 " 207 -14 12 8 % 94 95
Edgewood 424 421 414 20 451 485 | | 0 7. . 9 ga .85
£aison 293 286 351 U5 86 442 53 100 91 - & 85 14 .
Fox Hollow °~ “{v171 189 15§ ( . 187 199 207 R 10 52 A, 95 % .
Gtlham 296 231 281 295 . 313 A1 -1 2 30 39 90 90
-Harris 29 23 2% 196 204 207 233 . 30 .29 - 8 87 88
Laurel HiF 123 93 111 108 102 39 o =18 4. -12 8 96 &
Lincoin 151 . 170 191 167 175 180 % 5 -l %, . 97 94
MeCornack 386 © 333 33 70 414 4 25 % 100 93 . a2 77
Magladry 153 162 157 ¥ 135 145 147" <23 -7 .10 85. 90 %4
Meadow Lark ¥5 Bl 168 T3l 389 400 '8 3 32 8 93 9z
Parker %9 220 232 47 B/l 246 -2 11 13 , 99 9% - M
Patterson 218 282 256 A4 24w 2 -8 -9 91 93 9%
Washingtgn 404 403 . 432 196 © 422 442 - 8 19 10 98 4 98
Westmoreland | 268 318 273 401 418 438 33 100 165 92 B 8
Whitesker 192 24, 19 176 175 15 <15 <49 -18 92 8 91
Willagillespie| 302 318 - 342 | 269 280 292 33 -3 50 gg . 88 8
iters . 1355 Ba Bo | B s s | 'S % a5 . & a8 &
Wiita 20 r 255 . : : I
N : . g s 4.5 1.8 109 A
DISTRICT TOTAL | 6184 6178 6297 6074 6357 6538 8332 Sk2 75.4 98 97 36
- . . . . & e "




. coi
Ratio - 1975 enrolliment data for
each school was used to obtain 1976,

' 1977 and 1978 individual scheol en-

rollment projections. With the

ratio methodology, the proportion of

district enroliment each school

possessed was calculated.by divi=

ding the 1975 individu81 school en-
_rollments by the 1975 district total.
"The resulting proportion was then

i
LN

L.

S multiplied by the 1976, 1977 and
1978 district-wide projectiuns to ;
estimate each year's individual
school projections. Individual .
/ school enroliment projections and .
actual enroliments for 1976, 1977
and 1978 by. means of the ratio
methodology are displayed in Table 10
along with the gercent of predic-_
tipn and the standard 2rror of es-
. timates for each year. The patio
methodology provigéd 10,°7 and 6
schools with 95»100% accuracy pre-
. dictions ear, two years, and .
three years into the future.
, - TABLE 10 ,
d 1978 Individual School Enrollment Projections .
- 19?5?0}'9;::;:5 1 tg 8. Esti:aug by the Ratio Methodology -
. ¢
Hagto O0f 1978
Districe Enrol huent . ... Actual Projected Diffurence Betweun Percent of -~ -
Elementary 197 sroportion | . nrol lment Enral lmcnt Actual & Projected Predictio :
1 Eoroftaent of Districe 577 13761977 L9/8 976 1977 Eﬁ?ﬁ 1976 1977 19/B ,
_ r C 3.83 390 - L L L) o933l ~142 ~7¢ 79 [ X
r Qastey matl 5.43 62 393 4§ B2 358 353 20 -4 =93 " %0 80
Condan : 4 3.45 241 248 239 234 245 252 e 4 0 13 41 b{ 95
Crust drive 231 3.20 » 211 215 242 231 242 248 20 ? [ . 9l ? %3
. Bunn 3.79 27 195 139 225 235 2 -2 L) 3 99 a3 82
. “Edgewooq® 301 4.50 28 321 4k 01 420 " 431 23 - -1 1 ¥ 99 %
‘dtgon 291 1.39 93 286 | 35 29 311 20 4 25 =31 99 92 -9
24 NOliow 195 3.22 I3l 189 . 15§ 196 o€ 210 25 16 55 _37 92 "
than 312 5.13. 296 281 aal 312 326 1S 15 45 54 95 86 2] .
ris 05 3.3 29 28 2% 05 24 20 24 20 1§ % 91 93 ,
rel R 114 . 1.38 123 93 111 131 ) 129 123 -9 22 12 93 82 %0 i
aln 1§63 2.10 181 1M 19% 164 112 116. 3 2 -15 93 9. 92 ]
natk . 3 S.61 s 333 13 m 87 is? -4 19 n . 99 95 a -
ary 13 2.2% ‘158 162 1s? 137 143" 42 .2l ,el9 -10 . a7 83 "
¢ Lark 30 §.09 %S 381 48 M W 98 S § 30 9 98 92
248 4.08 249 40 ;gz 248 %9 287 -l 193 9 93 w
an 212 3. 214 262 & 232 243 250 13 -19 -8 92 93 2]
~on 443 §.83 404 403 432 403 422 413 -] 19 1 9 % M
Yand 195 &.50 k[ s 213 395 413 2% 21 95 152 93 n 1]
. 113 . 2.93 192 224 193 128 186 191 . =14 <38 -2 23 a3 .9 .
uot 202 8.4 W2 N3 MUz | 22 W W o S T 0 8 8
. 252 4.15 sl a8 25 %2 %% oM 1 46 3 9 82 &
, 294 4.34 269- 234 20 204 208 316 25 N 92 16 66
‘e . * =30 - ¥ .
5079 100.9 5136 6L18 6297 6079 6361 653 Ae255 33.9 $9.8 9897 % l
G - &



2¢c. Compute an estimate of the
number of rew students pro-
jected in each attendance area
by use of land use variables

cotlected in Step lec.

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 students ex- -
pected for the projdcted year.

-~

-

~ 2c. The number of building permit

TABLE 11

Nunber of Suilding Permits Applied for by Structure Type,
Average Number Of Students per 100 Dweitling Umits by Steucturs Type, - it
and the Estimated Nuaber of Now Students for Each Year

.and 1978.

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 and area to abtain an es-
timate of the number of new
students to be expected in each
geographic area in 1976, 1977
! Tabie 1} displays,
for each year, the number of _

- building permits applied for,

the average number 0f students '

" per dwelling unit, and the ex-

pected number of new students
for 1976, 1977 and 1978 for
each schools attehdance area.
From this 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.

p—

Avrage Suader Of

a6 -

NuxOer of W11ding Permiks agpliad for EstImated Nuaber of
Elumentary by Steucture Type and Year Students per Students Added by Land Use
Senasl , 1976 n 1970 Dwelltag Unit _
AN L SF 5 SF___ 0P W St 0P 1976 1977 __1976+77 1373 197878 |
2des ‘ 3 0 ) 2 . U 0 ) 0. 4 |.l58 ..0H8 - 1 - 0 ~* 1 T . 3 |
artay 1 18 Q 4 198 s & 53 4 0 ].5107 .0909 - )63 40 131 171 bk | 204
Candon -] v} 0 [ ] 2 (] -] 0 0 ].1797 .0227 .0044 1 1 2 1 k|
Lrest Oetve | 1S 1 g 11 0 0 ¢ 9 2 0 {.23%% .0033 - 4 3 7 2 9
Ouan § 3 9 L 0 6 11 2 6 [.2040 .0462 .0556| 1 3 & 3 7
Edyuwood 5 g s 2 0 -] 49 0 0 j.3912 .2)381 .0MS 2 - 13 15 » 19 n -
Edison 10 0o .0 11 1 0 a 3 0 ].1589 .a778 JA351L 2 2 . 2 ]
Fax Mollow 3 0 2 13 0 0 13 0 0 [.4028 .1341 .1481] - 2 -] H [ 13
‘Githam . 22 2 2 13 12 0 4 20 0 |22990 .1867 .2500.,‘ 7 11 20 19 T3,
arrtg 13 0 0 29 0 0 19 2 0 ].1931 .1351 .12%0 3 § 9 4 13
surel Hil) 50 0 0 14 2 0 6 0 0 |.1830 .0%838 .0526 1 3 [ 1 -]
Lincoin 0 .0 S1 0 0 7 2 2 35 |.0958 .0M43 0119 1 1 2 S H
McSorneck 1s [ 3 L) 7. 0 14 0 0 0 |.344 .0933 -~.3529%..20 -7 27 o v -
Maqladry 1 2 0 20 2 0 2 2 0 j.2M2 23531 .2619 ) ] 15 6 ri
Mgadowlari 20 0 20 25 H 16 kh 2 20 |.2625 .1587 .1877 9 10 1% 13 32,
Parker’ 26 0 20 39 [ ] 0 bk | 2 0 |.2030 .120 .0153 a 12 0 10 3
Patierson 2 0 86 4 2 11 <8 0 S |.1485 .1489 .0320 1 1 4 1 -]
dashinyion 28 4 2 1) 11 0 62 0 0 ].2619 .2290 - H 10 17 16 —33
wastsorciend 22 - 0 0 (= 2 215 85 & 0 2090  .1%79 .1503 ] 46 -1 19 70
WhiCoaker 0 0 ha | 4 . 2 4 1 2 119 |.13913  ,1867 .0908 1. 1 [ 1 15
Arllagr1lasorg 2% [ : 18 8 2n 63 8 69 | .2360 .1974 .052% a 4l 49 21 70
dillghanzie 3 0 4 4 ] 0 12 11 0 0 ._3365 L2900 L0463 | 2 k| 3 6
Wil bt 13 0 .3 4 2 4 2 0 0 {.1580 .0556 0633} 2 1 3 - 1
F o Single-Fumily 00 = Ouplex SF o= Multi-Family
de - -
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Step 3. Combine Projected Ind1v1dual School Enroliment and Land Use

Informatwn
. 3a Add each individual schoo1 s 3a. For all three enrollment pro- N

enrollment projection (Step _ Jection methodologies the esti-
2b) to the estimated number .+ mated number of new students
of new students in each was simply added to each school
school's attendance area projection. Table 12 displays
(2c). . the estimateg number Of new

. fe 3 e students to be added by land

’ This s a simple summing pro- use and the projected enroll- -~

cedure (i.e., add individual ment with and without land use

. schaol projections to esti- n

" for the‘regression, cohort sur-
mated l'lUllee" of new students. ) vival and ratio methodo]ogies.
) _ " These figures systematically .
‘ ‘ overestimate the district-wide
prajection totals.

L * - J
TABLE 12
! £stimated Number of New Students to ba. added dy Land Use. e
nd the Projected Enrolliment With ind Without Land Use :
I ) for Regression, Cohort Survival and Ratio |
: Regg§§§;g§ . COMORT SURVIVAL aAt10 *
- ACary -# aF 3tudents Pro . torallient [ Projs Encallouent || Pro,. Laroliment | FroJ. GAcQlLIsMAT |[ Proj. Enroliment | Proj. EAFO)Iment
— \ dddud 9y Land Uh“ w/0 Land Use | w/ Lana Use w/0 Land USc> wi! Land tlse w/o Land Use w/ Lard
o3ia_ 1377 19741] ‘370 1977 1979 701977 197811 1976 1977 1978 70 1977 10781(] 1976 1977 1978 | _Wfé_ﬁﬂﬁ’iﬁ'
3 1 a «UZ 163 1eh 2. s 12/ 08 133 161 i'ﬂ 5%  1b3 236 - 287 204 c3] o33 256
Hilt <3 171 2204 350 a5 390 539 S90).35¢ 359, 66 830 S0 42 358 363 | -382 529 §12
l 2 3 205 207 208 28 29 211 252 M2 297 253 33 0 238 A5 252 235 247 255
1yg | 7 3 235 234 232 239 21 Al 228 23§ 2319 212 M2 M3 231 M2. 18 | - 235 49 -28)
i 4 ? 14, 177 180 195 ., 181 167 215 25 203 -2l X9 219 22 235 242 226 239 24
2 s la Iy M2 27 389 357 8l 425 e 4)8 427 461 510 401 420 41 403 435 448
: 2 3 B 24 20 187 215 204 193 350 W2 44 382 B 0 297 31 329 299 318 328
w 2 ? 13 201 201 201 203 08 214 189 {97 203 191 204 216 196 25 2 198 212 223
H & 39 309 305 w0 316 @S 339} -299 309 308 N 329 4 312 326 33 319 48 I
3 9 13 187 141 115 | 170 150 128 199 202 203 201 211 218 208 214 230 208 22) N
! ] 3 ] 92 12 51 93 15 56 109 1ol 97 10 05 102 il4 120 122 115 24, 123
1 | 2 7 135 12 111 137 126 118 189 113 117 170 + 175, 184 164 172 " 176 |, 165 174 183
R k) 27 2 39 03 A 399 &40 54 315 49 A "395 "4 652 M 3. 1?7 Bl 84 I
9 15 21 133 139 139 147 154 180 137 143 144 146 158 185 137 143 147 46 183 &3
9 19 32 1| 383 e 341 | 392 3 M 376 WS 193 335 404 425 370 397 298 379 W5 4
3 Fad) 0 214 20 182 226 20 212 250 48 M2 258 288 272 28 299 27 2% 1y 2N
3 4 S {| 216 28 200 219 212 % 237 21, 243 [a M40 A5 U8 2 . A3 250 T AT BS
A ¥ A | 56 s 321 373 /2 1BE|| 461 a7 a4 408 438 487 403 422 433 410 439 466
9 51 n 136 R0 W4 Ml 371 I 406 413 0 411 464 SO 198 #413 425 4£0 164 498
B I § 15 147 127 198 150 131 {23 1;3 113 172 181 11?187 178 7186 191 131 190 206
8 49 M 264 - 250 236 272 M N6 2y2 2n A e 52 212 84 92 280 N3 2n.
1 3 -] Py 1 228 256 284 23 24 28 2n 245 - 41 243 252 %4 271 253 %7 212,
2 3 31 209 _@r 274 | 301 290 277]f 280 268 ‘251 § 282 21 254i] 294 308 318 j 296 311 319,
” . - ’ N
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3b. Add the individual schools . - 3b. For each method of projecting
estimated projections from enrollment, a sum was obtained
Step 3. . _ to r?present a new district '
‘. ' total which needs to be bal-
This sum results in a new .
estimated district total en- §Q°9d1t° %he more accurate
roliment which needs to be istrict level projection.
balanced to the district Tabld 13 shows the estimated
level projiection. dist totals for.each pro-
proJect . ..+ Jjecttdn methodology with and
without land use variables as
well as. the projected district
total that was used as the con-
trol total.
TABLE 13

Ragress o Esgmtedsoistrict Tatals for
ion, Cohort Survival, and Ratic Mathodslogi
With and Without Land Use information - gres

| B
- 977 1
| District Total . - 6 171908

w/o Land Use 5663 5416 5165 6149 _5236" 6419 6074 6357 6536

District Total| = X ‘ BE
lff Land Use 8803 35874 5819 6289 6744 7073 .6219 6819 7190.

Distric;-wtde, ) ]
Pro;éction 6075 6359 6835 _60?5 6359 6315 6075 6359 6835

N\

Step 4. Obtain a Balancing Factor .
4a Divide the school. district en~-. 4a. For the ratio; cohort survival -

rollment projection estimated and regression ‘methodology, the
.in-Step 2a by the sum of the sum of the 1976, 1977 and 1978
individual school enrollment individual school projections
projections from Step 3b to . with land use was divided by~
_obta1n the balancing ratio. each year's district.emroll-. .. .
This ratio represents the pro- ment projection to obtain the

ratio which represented .the

portion by which the individual
proportion .by .which each:school's. = -
. Schools' estimated total-overf..m =T oo fo tion overestimated the

under estimated the district A
; e : ~district total for that yedr.’
tot¥). Figire 3 displays the The balancing ratio for each

formula for obtaining the . . methodology incorpuratmg‘ land

use appear on.the bettom line..s .- .
of Tables 14, 15 and 16,

balancing ratio.

44
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Figure 3

Formula for Calculating the Balancing Ratio

P . P, .
ol
=7 P+ (8P Asij)l
where '
4= individual areas
i - trgciure type |
Pé = enrollment projection for the schodl district
£ P& =z sum of the individual area enrollmant -
estimates
P. = enrolIment estimate for the individual
*  school
8P.. = byilding pernit activity'id‘attentance area
<f ¢ over the projected period of time by
structure type j ‘
AS{j ® average number of students per due111ng unit

P, + (Bﬁi. « AS, :) = enrgllment projection estimate

in attendance area < by structure type [ -

§ 4 for éach individual school

4o
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. TABLE 14§
- 1316, 1977 ano 1978 {no1vigual School Saralldent Pro,ections
e for Grades 1-6, ESti1mated vy Ruyress 190 weth Land Jse ’ .
Act.al e eeswd Bt ferdnce Dwtweun PUrcent Accoricy
Elemantary - _Eorol toeat neoltment A‘gtgat & Projected gf Predictice .
Schgol 3.0 1377 1did 1970 1977 L3¢ ) - 39 Wi
AT YR T8 X T 5% 3] 78 | 18] “1lo 130 =33 % - |
Saitey Wil w2 18 481 408 a4 63 44 188 202 59 68 b
Candan 231 M5 29 2is 26 7 -a[-=-19 - 2 ) 2 89
srest Orive ny 235 2a2 259 251 21 ~ -39 5 29 a5 H 89
Junn - 2 198 199 204 196 188 - 23 1 -11 - 0 . P 4
Edyewcod 24 21 s 15 A6 W5 -4 -3 - 9 - 89 92 98
. Td1Son 293 236 351 22 21 217 - 87 085 i34 17 17 62
. Fox Hollow 178 139 153 213 225 246 . 42 k! 5 a0 . a4 65
Gilnem <3¢ Al 281 5} 52 a1 33 71 100 8% aa 74
Harri$ 23 B 236 i 162 148 =51 =718 -9 ™ 68 61
Laurel Hill 123 33 i1t 97 82 63 =26 =16 =38 1% 84 57
Liacoln 151 170 191 w3 118 113 -18 -8 -8 89 80 &7
NcCornack s 33 n: 418 456 510 - 73 128 177 Ik 13 65
Nayladry 153 162 157 154 167 180 - & 5 a 97 97 87
Meadow Lark 368 181 53 410 412 419 45 n 51 83 92 8 |
Frker %% 24 232 &N 238 238 - 12 - 2 é 95 9 97
Patgorson 214 8¢ 256 229 230 210 15 -32 -25 93 38 i)
WasnINyton 04 193 432 390 392 400 -14 -11 .2 9 97 93
dustaorelang ’ 54 13 273 1587 402 420 - 11 84 147 97 1% 6s
“hitddker 192 282 . 193 157 142 138 =35 82 .58 uz 63 i
Willagillesprie) 302 313 % 342 . 285 324 M4 - 17 ] 2 % - n 99
o pWilladenzie 281 213 " 225 v 268 264 263 . 17 4 n 93 83 86
- ditlerd 259 234 #2190 315 3ts 31 6. 80 101 85 16 - 68
. e d° -7 7.8 0.5 :
LSTRICT TOTAL | G184 511‘8‘ 6297 077 6361 6536 3= 43.3 72.7 101.2 93 37 26
BALANCE FACTOR | 1.0459 1.0426 1.1230 ‘
- a
TABLE 15

. - Y .
1976, 1977 and 1978 lndividgual School Enrollment Progections
for Grades 1-6, Estimated by Cohort Survival with Land Use

-

tual Projected Vifrerence Betwoeun FRICRAT ACSUPACY

Elementary Enrol lmeat Enral Inent © Actual 8 Project gf Predigtion
Schaol 1576 19T 1918 | 1576 1977 1973 1975 1978 198197 {
, 329 128 196 we 17y I8l =17 ~138 248 61 ; B
3atey mall 362 13 a5 377 s, 527 15 102 % 9% 80 87 -
Condon rZS ST TR ¥ T 24 253 7 3 23 3 8% 31 g6
Crest Ortve il 215 242 24 228 229 13 -7 .13 86 97 95 .
Duan 227 195 199 | a0 197 394 .- 17 2 . °§ 9 9 97
Edgewaod 24 21 4 412 435 471 - 12 1T} 57 9 % as
Edisen | 293 23 351 340 354 407 37 ] &8s 3 79 86
0k Hollow 171 189 15§ 185 192 200 14 3 8 92 ] 78
1% 36 M 22 96 310 N8 . 9 29 37 100 31 £38
MNirris 29 o s 194 199 200 «% -3 .-x%‘ g8 85  @s
Laure] Hilt 123 %9 111 08 9 9 - 17 1 :a17 | 8 9 8§

u J Lincoln 161 179 1n 164 155 110, : 3 =5 -2 y 9 U 8
MeCormack 345 13 333 82 .411 418 37 73 a5 90 82 n
Magl yary 133 182 157 141 149 182 -17 13 . 5§ 89 92 97
Maecow Lork 365 1 83 |, 312 M1 3193 7 0 F 98 100 9
Parker’ . 49 24 2 43 253 251 <0 13 . 1 100 95 9

1 Pattarson 214 282 2% 212 29 18 -8 -2 92 & 8¢
Uashiagtos 1 404  4Q3 432 N4 409 431 - .6 .1 %4 9 9
Westmoraland 388 1318 213 197 43 452 2 120 189 92 17 .9
Wnitadiee 192 .22 193 175 187 173 a1l .57 -2 91 75 90
dillggtNespie| 332 313 M2 2710. 307 330 -2 -1 .12 - 89 97 96
Willakenzi# 251° 218 225 237 221 225 -4 -9 4 . 94 gﬁ 100
stileed - 269 234 210 272 238 238 ; 3 22 99 1 89

- ";—0? Fo" oa ’
pgsralct rotan ! 5188 6118 ' 6297 §075 - 6319 6517 g =33.6 852 3.7 93 9? 96
T BALAMCE FACTOR |.9660° (9429 9238 o ' _ .
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TABLE 16

- 'li??" and 1978 Individual Schodl Eorolliment Projecttons
for 3rades 1-6. EStimated Dy Ratio with Land Use

: ACtudl Projected BitTerance Sutwecn VerCent Accuracy
hmnury Earalloent Enrollnent . Actual & Profected af Prediction

sencal 1576 1977 7 [3/6 977/ 3/d 1976 19/F 1979 7 i 7
AGURS ) Y4 (] 336 Px}4 k] 233 -3 -9 =104 " 7d 59
Jariey Wil 352 398 W n 433 320 11 9% 59 P 97 30 a9
Condan 28 28 Q9 A¢ 230 232 =1l .15 - 7 95 % 97
{rest Ortue 2 235 22 20 212 2n 9 -3 - 38 92 99 97
Quap . 27 19% 199 221 22} 226 - & 28 27 97 a7 aa
Eagewood N sl s ¥ Ws A « 30 -5 9 9. 35 %8
Edrvson 493 234 k1) 292 294 296 -1 -8 =8 99 93 23
Fox Hollow 941 189 155 19 198 203 rd 9 48 39 1 15
Gilnea 2 31 %) 2 23 Mo 16 42 59 95 & 83
Narris 29 23¢ 2% 201 208 262 -2 ~26 - 87 89 90 ‘
Laure] Wi 123 %8 11l 112 116 116 - =11 18 § 91 24 %6
Lincoln 161 170 191 161 162 166 g - 8 -2 190 %% 87
MeCornack 3% - 18 kk ) kLX) 358 58 8 20 25 98 M- 9]
Magladry 133 162 15} 143 147 153 - 15 =15 - 4 N - o] 97
Maddow Lark %% 381 158 ra kL] Nl § « 2 a %9 99 ™4
- darker 249 240 232 - 28N 280 270 i 20 k] 59 92 as
Patlerson 214 282 26 210 230 Fx 1 .16 -3 28 93 a3 Nn
washington 404 403 2 01 49 82 - 3 6 - 8 99 9 98
Hestaoreland sa s 21 391 433 450 23 115 177 - 1 §1
uhittaker =192 2¢ 19 77 s «15 -8 - & 2 - M 97
Wiltagtilaspie| 32 N8 M2 278, 329 =28 -7 -1 0 93 96
ol N A U S

ar i
e T 9= 3.6 T | L2,

TOTAL glda 6178 6297 . 6070 5359 6517 ° &= 28,7 #4.:@ &0.5 93 97 9%
SALANCE FACTOR |.9763 .932% 9089

Step 5. Acjust each School's Projection by the Balancing Ratio
5a.

. ba.

Multiply each school’'s pro-

jected enroliment obtained
in Step 3a by the balancing
factor obtained in Step 4
to obtain an adjusted enroll-
. ment projection for each in-
dividual school.

When multiplied by the bal-

* ancing ratio, the individual
school enrollments cen be'made

to balance to the district

level projections obtained

L in Step 2a.

31

The balancing ratio obtained for

each of ‘the methoddlogies was multi-

plied by each methodology's {indi-
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
occurrad in each methodology with
land use included, each method-
ology without land use included,

. once balanced, decreased in accu-

racy the farther out the projection.

In the regression methodoldgy 4, 4,
and 4, schools fell into a 95-100%
accuracy range for each of the
three years. 1Ip the cohort sur-
vival methodology 9, 10, and 6,
schools fell {nto this vange, and’

in the ratio methodology, 11, 8 and 8

schools fell into this range for
each .of the three years, respect-
ive]y.
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Discussion

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

Selecting a Methodology for érojecting Individual Schaof Enruljments
Individual school enrollments are difficult to project with extreme
accuracy using only a statistical enrollment projection methodology due
to 1) the .r~all numbers which make them statistically vulnerable to
random errur, and 2) the multitude of factors that alter individual

- school enrolliments, 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 of the statistical enrollment projection methodology,
individual school errollments, totalled,will exceed the accurate district-
level projection. The sources of-inflation are most often compensated
for by subjective adjustments to the projected numbers. - In order to
know which school to subtract from or add tb, school district administrators

take .into account variables in the attendance areas that cause enrollment
alterations. - - :

Incorporating land use variables into the-enroliment projection
methodology is one method for attempting: to quantify.the subjective - - - -
adjustments. To most accurately project individual school enrcliment
using the model developed in this chapter, one must first start with an
accurate enrollment projection méthodology. .

. When selecting a methodology for individual school level student

enrol Iment projections, the best way to judge a methodology's applicability
to a particular district for a future yedr 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 would have projected the past
years' enrollment and {f-unacceptable,-another methodology tan be tested: —--
"This technique also allows for the creation of statistics .for comparing .
two or more methodologfies. ' , ] L

‘There are four types of information (not mutually exclusive) to take
into account when judging the relative efficiency of a projection

- methodology. Thase four pieces of information are outlineg below:

{

l)kPercent of accuracy of the prediction

The percent of accuracy of the prediction, calculated fur each
school, rqpreseﬁts the percentige of enrollment the—par}icular'

vz,
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enrolliment projection methodology actually p%ojectéd in each
school for a given year or years. This figure is-found by

dividing ihe projected student enrollment by the actual enrollment
for a school. ’ : :

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

. selected. One may decide that an enrolliment 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 betwsen the actual and projected enrollment is
-found by subtracting the projected enrollment” for each school
from the actyal 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 order to evaluate this
dati. One suggested criterion, 20 to 30 stddents per school, is .
equal to the pupil-teacher ratio. This is a good criterion to use
since an over or under-estimation by 20 to 30 students would re-
quire staffing alterations. , ' : )

3) Standard Error of Estimate N

The standard error of estimate (%), when used in the context of
school enrollment projections, is the average amount.of deviatione
between the actual and projected enrollments. The % shows the
margin of error to be expected in the individual school'’s projected
enroliment, as. a resuit 0f the imperfect validity of the methodology..
‘The % is calculated by multiplying the stahdard deviatiom of the - .-
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 indjcation
.. of the technique's, average estimated accuracy for projecting en-
ot rollment of all schools in the district. The smaller the gtandard

- error, the more accurate the projection methodology. . ’

- 4) Estimated Mean of the Populatien Error - ‘

P .

When balancing to a projected district: total: {not the actual
enroliment total) blasing will result. This bias is Systematic
and is found by summting the difference between the actual and .
 projected individual school enrellments.and. dividing. by the.number-
- of schopls in the district. The bias is considered the estimated
population mean, for the projections. ‘ .

When assessing the four types of information, with different
. enroliment projection methodologies, it soon will become clear
= ‘that no.one. technique will provide the best prediction for all

»
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individual sCchools. 0n the basis of the four pieces of
~ statistical information, one can select a methodology that
meets the needs of the SChOO] 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 9f a methodology
for homogeneous areas {schools) in the district.

The follow1ng section will ilTustrate how the relative efficiency

“of three enrollment projection methodologies was Judged in Eugene.

Relative Eff1ciencx_of Three Enrollment Projection Method01091es in Eugene -«
Oregon ‘ ~

Researchers from the Eugene-School district made an attempt to discover
an enrdlliment projection methodology that would accurately project individual
school enroliments in Eugene one to three years into the future. A major
concern, 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 .5% error. range. In the past, 1nd1v1dual school en-
rollments in Eugene have been estimated by projecting the present year's
grade enrollments for each school as the grade enroliment for the next
grade and year and by making telephone.checks with each school principal
to validate the grade projections. Kindergarten and first-grade
enroliments were then projected on the basis of birth rates five and 51x
years prior to the years being projected. With this technique, only one
year could be projected with accuracy.

-
-

‘The explorat1on commenced by tak1ng three commonly used enrollment <+
projection methodologies - cohort survival, ratio and regression « .and.. .
examining their ysefulness in the school district.- A procedure was developed
(based on research accomplished in conjunction with Lane County Council
of Goyernment researchers) that enabled a numerical means of balancing

. the individual school projections to sum to the district-levet proaect1dn

This procedure has become known as the balancing procedure. The balanc1ng

- . procedure produces a ratio-factor that when-multiplied by the individual:

school enrollments,allows the sum of the’school enrollments to equal the

“district-level pro;ection (The balancing factor is calculated- by dividing

the district-1evel enrolliment projection by the sum of the individual
school enrolliment.projections). :In addition;-a=land-use=factor was: - iz« -
developed to enable adjustments to the individual school projectjons .on
the basis of those land-use variables known to cduse alterations in the
year-to-year enrollnents of 1nd1v1dual schools in Eugene.

The methodotogtes-and land=use factors were tested by using actual
data. 1970 to 1975 elementary school enrollment$ were used to project
1976, 1977 and 1978 school years. Actual enrollments for the projected -
years were then compared to each year's projected enrollments to judge
each methodolody'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 inforination described
in the preceeding section. It was discovered thet no one methodology

4 ¢ 9U -
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'g;“ﬁTthduE_or with land use variables was able to provide the hest prediction
for all 3chools in the district. It was also discovered that the land use
variable adjustment improved the prediction accuracy of some schocls and

not of others. That which follows is a discussion of the three methodologies’

relative efficiency in terms of 1) the percent accuracy. 2) differences
between actual and projected enrollment, 3) the standard error of estimate
and 4) the mean of the population error.

-

1}). The Percent Accuracy of'fhe'Pregiction

Tae 17 shows the percent of prediction accyracy for the regression
coheet survival, and ratio methodologi€s with and without land use
variables. An examination of this table reveals that several possible
sources of variation were still unaccounted for. The effects of the
open enrolilment policy and alternative schools which serve as magnets
for enrellment were uncontrolled. The results of the methodologies'
application to tugene schools should, therefore, be evaluated in the .
context of these potential sources of error. As might be expected,
the accuracy, of prediction is lower in the second and third year
projections. The three methcdologies are relatively close in terms
of percent accuracy of predictions, both with and without land use .
information. The. accuracy of individual school projections was the
cus in evaluating the methodologies.., To evaluate the individual
school projections, a range of 95 to 100% accuracy was selected and

the number of schoQls within this range was determined for each
technique. ‘

Regression - The regression methodology was the least accurate of |
.the three methodologies in terms of the percent of prediction
accuracy. The addition of land use information decreased the
accuracy of .the regression methodology. Without the land use
variables included, 3, .5 and .6-schools fell within 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 acturacy of the
cohort survival in the second and third Years of projection. With- -
out the land use-information included, 10, 7-and 4 schools were
2 accurate within the 95 to 100% prediction range for the three -
' projection years. -With land use information included 9, 11, and 6
schools fell into this }imit: = —-- T -

Ratio - The ratio methodology found 10, 6 and 5 schools falling within
the 35 to 100% prédiction range without the inclusion of land use,
and 11, 8 and 8 schools with land use. S

!
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2) Difference Between Actual and Project.Enrollment .

Table 18 displays the difference between the actual and projected
enrolIment in terms. of the number of students over or under-estimated
at each school by the three methodologies, withcut and with the land
use factor.

As in the -ase of the percent of prediction accuracy,tmore schools'’
enroViments were over or under-estimated the farther out the projection.
A~criterion of 30 students was used since the student- teacher ratio. in
Bugene elementary schools generally varies from 20 to. 30 students per
pupil. Thus, if an individual projection is over or upder-estimated

by mare than 30 students, the school would need to adjust staff positions .

accordingly. The number of schools projected within a plus or minus

30 student-range is tallied below for each methodology.

Regression - Again,.the regression.methodology provxded the fewest
number of schools within the chosen criterion range. Without land

use ‘infoarmation, 12, 10 and 8 schools-were projected within 30 students
for the three projected years. Land use inforhation decreased the
accuracy of the projections to 11, 8 and 8 schools being projected
within a 30 student range for each ¢f the three projected yéars-.

Cohort’ survival - Land use variables were able to add schools within’
the 30 student range in the second and third projection years for the

~ cohort survival methodology. Without 1and use, 18, 13 and 12 schools

were projected within 30 students for the three years. With land use.
18, 15 and 13 schools were proaected within 30 students for the three
pro;ected years . ] . . .

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

students for .the first projected year. For the second and third

projected years, 14 and 11 schools weére projected within 30 students ™ °

without land use and 15 and.15 schools were projected within 30 students
with land use. - _ -

k]

. Standard Error of Estimate - -

“The average estimated accuracy of each of the methgdologies was

,determined by means of -the stoodord error of estinate %) as: Shown

on the bottom of Table 18.

Regression - The overage amount of deviation between the actual and
projected enrolliment () for the regression methodology was 41.8,
60:9 and 93.3 for the three projected years without Yand Use and °
44.3, 72,7 and 101.2 with land use.

Cohort Survival - Without.land use, the cohort suriival methodology
providea a standard error of est1mate-of 33.2 for the first yedr,
51.2 for the second year, and 75.4 for the third year. No s:gnificant

-
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difference resalted in the standard 2rror of estimate when land

use fnformation was added. For the first projected year, the

standard error of estimate was 33.6. For the next two years,
respectivély, the standard error of estimate was 55.2 and"74.7. -

Ratio - The ratio methodolagy yielded the smallest standard error
of estimate for the three projected years with and without land
use variables. WuWithout 13nd use, the standard error of estimate
for each of the three years was 25.5, 38.9 and 59.8. With land
use, the standard error of estimate was 25.7 for the first pro-
jected year, 44.2 for the second year, and 60.5 for the third year.

) . ~ . . ]

4, Mean of the Population Errors

The amount of hias 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.

Ragression - Without 1and 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 w3s 10.4 with and without land uyse information, for the
cohort survival methodology. For the first projectad year, the average
-amount of bias was ~-4.7 without Yand use and 4.8 with land use,
and for the second projected year, the bias was 7.8 without land. yse
and 7.9 with land use. ¥ ' b
Ratio - The first and third.projected years yielded an identical .
estimated population mean with and without land use information,
-4.6.and 10.4, respectively for the ratio methodology. The estimated
population;yean for the second projected year improved only slightly
with the iaclusion ¢f land use. The mean went from 8.0 to 7.9. -

J’ '

+

ngglusion§ of the Testing o% Three Enrollment Projection Methodologies
in Eugene.

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

Do
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4) until all variations within an attendance area can be controlled for,
no methodology wil! be able to accurately project enrollments in Eugené
without subjective adjustments. Those uncontrolled variables greatly
affecting Eugene elementary school enrollfents are open enrollment, “
alternative schools, and transfers. ' ‘ .
_ A major development of the exploration, which has application for

school districts throughout the country, is the balancing procedure. .

The balancing procedure allows quantitative adjustments to be made to R

the projected individual scheol enroliments 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. ' :

LN
Y

In Eugene, new housing was determined as the mdst influential land
use factor that has caused enroliment.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 projected
due to additional home-building -in their attendance areas. The regression
predictions for each of these schools were not improved by the addition
- 0f land use factors. Three of the four schools, Bailey Hil1l, Gilham and
Willagillespie, did show improved predictions when land use infornfation o
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
' <« accuracy in the second and third years of prediction. Westmoreland school,
- not an alternative or magret school, however, does have a fairly 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 enroliments of half of Eugene's 23
elementiry schools. With the land use adjustment, the ratio methodology
was able to project 95 to 100% 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. . The regression methodology, however, showed improved. - ke
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 candidate
for use with long-range projections. ’

- The ratio methodology yielded the most schools projected within a
30 student criterion. ‘A1l but one school was projected within 30 students,
with 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

. o . ’ 5 _ ' /
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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 methodoiogy

Both .Tables 17 and 13 identify a school whose enroliment is not well
predicted by any ?f the methods used. Adams schoo?!, an alternative:s¢hool
which functions as 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 T
Adams enrollment for 1976 by 93 students {ratio, without land use) to 127 :
. students (cohort survival, with land use)

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 methoddlogies 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 1ndiv1dual
school enroliments with 95% accuracy or greater partially due to the very
small enrollments et each of these schools. .

The results of this study suggest that A mixed model methodology-design
may be most feasible in Eugene. Schools witn known factors 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
enroliment and alternative programs. The most appropriate enrollment
projection methodology could then be applied to each of the homogeneous
subgroups for the best predictions. .

41 5.



Conclusions

Three procedures which were developed to improve the prediction
accuracy in individual school enroliment projections have been identified
~ and developed in this chapter. "They are 13, the land use adjustment
procedure 2) the balancing factor procedure, and 3) procedures for
selectirig 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
enroliment projections. The first, the land-use. adjustment procedure

was designed to enable an adauStment 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 same 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 balanc1ng 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 unifbrm
procedure for smoothing the projected enrollments,inflated,due to small
numbers and rounding errors. The closer the ba]ancing factur'is‘tn'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. : S

‘" The procedure for selecting an enroliment projection methodology,
described "earlier, is a-comprehensive and valid procedure for ‘enabling a
~ thorough view of a methodology's predictive power for a school diStrict.
{t also allows for a comparative analysis of two or more methodo?og1es
It is important to apply the methodologies to past data to see how they
would have projected past years' enrollments, and not just apply them .
to future years. The actual enroliments of the past years 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. .Most common. ..
enroliment projection methodologies do not have the capability to project
new student enrollments beyond that of past trends.

- 43 5a
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The Eugene Oregon Pubtic Schooi Distr1ct
Lo Enrollment ProJect1on Methodology

gggene«School Bisteict 4y

The city of Eugene comprises the largest sector of what is known
as 3chool District 4J. The district covers 155 square miles and

__1ncludes portions of pearby towns of Springfield and Coburg, Oregon.

Within its boundarids, are four high schools, eight junior high schools,
and thirty-one elementary schools. The high school locations determine .
the administrative reg1ons 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,
4)'s jurisdiction includes an alternative education program at all

grade levels. Approximately 20,000 students are enrolied.in the dis-~
trict. The approximate breakdown for eachh school level is as follows:
Kindergarten-6th, 10,000; 7th-9th $,000; and 10th-12th, 5,000.

The Eugene School District employs about 1,250 full tiie equiva-

:lent (FTE) professsional staff. They include schoo! 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 Boand intends to maintain this student-teacher ratio,

and has recommended that the budget for the school year be adjusted -
accordingly. Teacheér salaries range from $11,400 to $22,600 per annum.
Over 65 per cent of the teachers hold graduate degrees.

‘The Division of Research,. Development and Evaluation (RD&E) in

" the Eugene school system fs annually responsible for providing enroll-

ment projections on the basis of which administrators must make
déecisions concerning utilization of district facilities, personnet, -
programs, and educational services. Each year, RDEE's five-year.
projections are also updated. ‘ . .

The following study describes the enrollment projection-metho-
dology currently used in Eugene School District 4J.

¢

Eugene Student Enrcliment Projection Methodology . .
Enrollment projections in Eugene Public School District 4J-are- -

LI

vbased on a combination of the cohort survival, regress1on. and apportion- .

ment methodologies. Grade<level projections using the cohort survival
methodolagy 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 proaect district first grade enroliments on
the basis of births in the city six years prior to the year being.. .
projected. District kindergarten enroliments are projected by dividing
past kindergarten to past first grade enrollments for five previous
years, and multiplying the average of these ratios times the projected
first grade enrollment. IndiVidual school enrollment projections are
made on a yearly basis, by grade level, by advancing the past year's

w. &0



grade emoliment for each school as the projected year's projected enroll-
ment for the next grade. In the cases of entering grades (i.e., seventh : "
and tenth grades), enroliments are projected via telephone checks with - ‘ ST

- linking-s¢hool administrators to verify the number of students registered
. to.attend the respective schoals. While this methodology provides quite

L4
o

accurate results, it is very time-consuming and requires a great deal of
subjective manipulation. Chapter 3 reveals the attempt to adopt a new
methodology for Eugene individual school projections. None Of the common
enrollment projection methodologies - cohort survival, regression, and . B
ratio - were able {o project individual schools more accurately than the )
existing method. The method described in this chapter, therefore, is still
operational. ) o,

The following describes, in detail, the steps taken to attain grade-
Tevel enroliment projections for the 1978 to 1983 school years, and school
level enroliment projections for the 1978-79 school year., Actual data K
have been used to 1llustrate the process. o ‘

Grade-Level Projections - . . "

L

*  -Eugene grade-level enrollﬁents were projected for the 1978 to 1983
sChool years using the cohort survival methodology. The ejght steps taken
in making projections are explained and illustrated below. -

&

Step 1. Collection of Past Enrollmeﬁt

Total enroliment by grade level was gathered for five years prior -
to 1978. One conmon date for each school year was used. In this example,

as Table 19 displays, 1973~74, 1974-75, 1975-76, 1976~77 and 1977-78 enroll~-
ments were gathered by grade -level for September 30 of each year. - -

—
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) * TABLE 19 ‘ C:
1973-1977 Student Enrollments By Grade Level ' .
For Eugene School District E : .-
(Based On September 30 Data)
- _ <! r _.‘ . .l‘ ' ’ .
Grade i 1973-74 " 1974-75 1975-76 1976-77 1977-78 -
. K 1,295 1,456 1,38 1,258
N 1,592 1,457 11,599 1,657 1,549 \
2 1,540 1,612 1,467 1,623 1,636
3 1,527 . 1,515 15530 1,479 1,581
4 1,588 1,454 1,538 1,496 1,446
5 1,673 1,574 L1491 1,465 1,456
6 1,885 1,644 1,571 - 1,413 1,442
vz ‘ 1,870 1,002, 1,643 1,587 . 1,487
8 1,901 - . 1,895 - 1,859 1,635 - 1,546.5
9 1,706 1,860 1,826 1,839 . 1,579
10 1,754 1,676 1,803 1,884 . 1,833
n ‘ 1,683 . 1,673 1,597 1,684 1,714
- Special Programs ( b : - . R
Elementary {55 - 75 . 65 90 945
Junior High - 42 | 45 40 A A 56.5
Seniar High N1 45 40 . I . -y 50
: ‘ I \‘! —
TOTAL 21,223 21,010 20,887 . . 20,288.5"

RIC 62 A



. -0 - - ..---—--—-h Pt e im e E e e ——— — —— — —— ey " . R e B Gt -
Tl e e = = p g ios 4 IR * am e 4 by mrmt x4 n - . L] e etn —_—— e . '.,.w--—‘—w-g_&_- m ——— ey
+ . L)
. .

“

" : ) . ' N . . " ‘ °
a y ’ | -
Step 2. Formation of Cohort Survival Ratids for Grades Two through Twelve e

A cohort survival ratio matrix, based on the past five years enroll-
ment cata, was established by dividing the number of students in
'@ given grade on a given year by the mumber of students enrolled in
the next lower grade for the preceding year. For example, the cohort
survival ratio for grade progession 7-8 for the school year. 1975-76
was created by dividing grade 8 enroliment for the 1976-77 scheol
year by grade 7 enrollment for the 1975.76 school year (i.e.,
1635 + 1643 = .9951). The resulting value indicated that 99.51% of .
the total number of seventh graders in £975-76 advanced to eighth D
grade in 1976-77. Table 20 incorporates the cohort survival ratios -
Calculated for the years 1973 to. 1978. <(The cohort survival ratio
indicates growth, decline, or stability on a year-to-year basis. .
A vatue of 1 indicates no change in enrollment from one year to

the next, while a value less than ref1eq%s a decline and a value,
,greater than reflects an increase in enro’ iment. Soe T -

TABLE 20
Survivdl Ratios for Each Year by Grade Level

Grade - J : ; .
Pragression 1973.24 1974-75 1975-76° 1976-77 1977-78
N ——— — ——e—— :
e
- 1.2 .9397 1.0069 . . 1.0150 .9873 .9761
2-3 9837  _ 1.0120 1.0082 - 9741 9976
3-4 .9521 1.0501 9778 .9177 1.0082
4.5 9M 1.0254 .9525 .9733 9779
5.6 .9826 .9981. .9879 .9833° ~ 1.0082
6 -7 1.0090 .9994 1.0102 1.0095 1.0049
7.8 1.0133 9774 .9951 .975¢ .9926.,
8-9 978 9636 .9892° 9610 .9858
9-10" 9824 9693 1.0018 L9967 1.0
0N 19332 9529 L9395 .9103 .am
11 .12 .8877 .9071 .9205 9221 8681 - -

Sten 3. calculation of Avéragg_Survival Ratios
After the five years of cohort survival ratios were created, five

averages wee formed for each grade level. Those five values
represent the everage survival ratios for: 1) the five-year period,

= 2) the last four years, .3) the Jast three years, 4) the four years
with the largest survival ratio values, and 58) the t@;eeHyearSWwith‘“ :
the largest survival ratio values. -

Table 21 " displays Eugene's survival ratios as averaged in these
five ways. The five year averages were created by adding the
survival pratios for the 1973-74, 1974-75, 1975-76, 1976-77, and
1977478 school years across each given grade level and by dividing

Full Tt Provided by ERIC.
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the sum by 5.° For the four-year and the three-year averages, summing
began with the 1374-75 and 1975-76 enrollments, respectively. To
obtain .the highest four-year average for the same grade interval,
the highest four values were summed (i.e,, 1.0069 + 1.0159 + .9873 +
.87610 = 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. )

-

.  TARE 2). -7 ¢
‘Average Survival fatios .
Five Last Last Highes: Highest .
Grade Year Four Year Thres Year Four Year Three Year
progression Average Average Average Average Averaga
K-1 ‘ ,
1.2 .3870 .9963 .9923 .9563 1.003)
2-~13 .9951 .9980 9954 1.00C4 1.0059
3~ & .9862 9947 .9879 9937 - 1.0004
4-5 .9830 0822 9679 L9919 9991
5.6 .9922 .5%46 .9935 .93%6 .9981
6=-17 1.0066 1.0060 1.0082 - 1.0084 1.0096
> 7-8 9908 ©,9881 .9877 9945 1.0003
g-9 9743 9768 .9307 .98b} .9845
g - 10 1.00a7 . 1.0102 1.0239 1.0135 1.023¢
10 - 11 .9294 .9285 9203 .93¢2 9419

[ RN ¥4 .9011 .5045 9038 .9094 .9166

n
L

Step 4. Calculation and Selection of i978-19.83 Enrollments

After the ratio averages were calculated, the best projection was -
determined by which ratio provided the best prediction for the )
previdus years, by grdde level. B8y computing an average, three-to-
five year trends were distinguished. Table 22 displays the actual
enrollments for the 1977-78 school year by grade level, and five
columns of projected enroliments for each grade level obtained by
mul tiplying each of the survival ratio averages {(appearing in’
parentheses) by, the 1977-78 actual enrollments. The ratios that
"yielded. the most accurate predictions for 197879 ‘school. year
enroliments for each grade are indicated by an asterisk.-- The v -
multiplication was done diagonally. For example, the first-to-
second grade five-year average ratio {9870) was multiplied by the
1977-78 first grade enrollment to arrive at the. second. Qr ™ . . ...
projection of 1,529, -The 1978-79 projections were then n. -.:'ed
by the best survival ratios to produce the 1979-80 projecti.: s .
and so pn until the 1983 projegtions were calculated.

Y N ! -
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. . TABLE 22 ”
’ - Grade Leve) Earollments Projected for 1978-83 Based Da Five Ratio Averages -
a‘?:.‘i’eg:l::“ ' Pg{:cdt&u mta:n Pg,:::t&u P;:,:::ta:a_ | Enrol _I-’m Prujections '\_\
Eax:mzu A::::;‘ ::: \':::Esrs::lo !:::Esrmo' wa:::r mﬁﬁﬁ.- : \ \ -3
S Mol beebele) M s Aenpe  Bee W 1m0 W00 e 1M
K -1,25 - S e _— _ .
| wsewT Lo ek (%) (.9963) . (1.00) : ‘
27 a6 C(99) 1529 (.90)s 1543 - (.993) 1,538 (1.00M4) 1,543 . (1.0059) 1.6 o LS9 - - y
3 ) (9862) 1,628 (.992) 1,633 (.9879) 1,625 (.SM7) 1,63 :(1.0004)% 1,646 1,633 1,526 '
3 1,446 (.9u0) 1,559 (.9023)* 1,57 (.9679) 1,562 (.9919) .57 (.9%1) 1,582 K- 1.634 1,827
s 1,456 (99220 1,423 (996} 1,420 .(9935) 1,400 (.9M5) 1AM (981)0 1.8 I K K R
R R (1.0066) 1.4, (10060} 1,448 (1.0002) 1,407 (1.0044) 1448 (1.009) <5 1453« c1em 1.551. ez . 14w
-2 1,48 (.9908) “1.482  (.985T) 1,051 (.9877) 1,456 (.9%6)* 1.5 (1.0000) 1,486 1,481 1,462 1,426 1,550 1602
.8 1,547 (.9263) r 1.41) (.9764) ).465 ) (-9807)° 1,469 (.%801) 1,419 (.9845)* 1,482 \ 1.4 1.44) 1,454 1.8 1,552
B K (10002} 1,5m Q.0e2) 1,50 (1L029) 15 (L0B) 1,56 (16239 1,52 \'1.52‘: 1486 e L 3%
0 1.823 L.92%4) 1,586 (.9285) 1,595  (.%203)* 1,612 (.9342) 1,600 (.8018) 1,617 1.617 1,559 1.49) T 18 1,465
no um (9013 V04 (L9045) 1,702 (.9036) 1,687 (.90M) \LNZ  (9166) 172 1,687 1,48 1,435 1372 1,339
2. 4560 1,544 1,550 1,549 1,559 1,571 1,544 1520 LI - 29 1.23%
AN : "" ‘

* Indicates survival ratio that dest predicts grade earo)lacats for 1978.79. ' : . -

[ ’ ) J . ' . ——
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Step §. Formation and C&lgylation of First Grade Enrollment 3

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
of actual enrolliments., The equation uUsed for the projections was

= by + By.x (X-X). ¥ represents the vaiue being predicted _
(i.e., 1978 first grade enroliment), by.x represents an index of
the relationship betwaen birth.rate and actual enrollment, b,
represents the ovarall mean of the actual enrollments, X represents
.the number of births six years prior to the year of the projected

enrgliment and X represents. the average nuimber of births over the
Six years. . T ‘

. The by., variable was calculated’ by multiplying the correlation
between” birth rate and actual enrolliment by the ratio of the
.standard deviation'of the actual enrollments to the standard
deviation of the birth rate data 74.3317 :

' (1.e., by.x =°rxy.Syysx = -.7187 [{HA3T]= - Far3).
" The resulting by.x in this case was -.2913, 5n&§ca§1nq a slight.
negative relationship between the two variables. The by.x, as a
multiplier of (X-X)'s(number of births for six previous years
minus the average number of births for the preceding five years),
adjusted the influepce of the number of births by the amount to
which the birth rate variation was ac¢olnted for in the variance
of the actual enrollments (or Y's). The birth rateé six years
prior to the projected year and the average first grade enrollment
. for the last five years were placed in the regressiow equation t6 - °
predict am enroliment for each year. In this example, -the 3verage
. Tirst grade enroliment for the bast five years was 1,570.80. That
nuiiber added 'to the dev.. ion number of births in LaneCounty Six
years earlier was multi - . by the regression c¢oefficient to ~
obtain the number of fi, . graders the district could expect in
1978 (¥* =1,570.80 + (-.2913) (3738 - 3783.60) = 1584).

. Table23 shows the data used to project first grade enrollments
for 1978 to 1982 as well as the actual projections-
f \ .

'é \ .

51°




. sl ne
.‘i . R :ﬁo .
Y b : S
* u TETTN e
" TABLE 23 e ‘
. ) R _
T Date Usea :0 Estimate First Srade Znrollmant ~
“a for the 1973232 Scneol Years T
) : -
, . . & \ z, ‘
Nunber ° Numper - - Projected
) ‘ 0f Birtns of First Wt Nunoer
_ Lane County - Graders ¢ . 0f First
. Year (X, 14 Year oY) Year Y Gragers
N —— — e - ——
| : . S .
- 198 1,983 5,303,231 1974 1,867
1969 3,683 5,802)35 1978 1,599
1979 3,364 4,995,548 1976 1,657
) . Bnie g 5,763,829 1977 1,569 ..
972 . 78 4,814,606 © 1978 1,387 1978 1,582
1973 3.3% ' 1979 1706
1976 3,382 - 1980 1.6
. T a91s - 3,577 1981 1.631
[ - ) - -
. . g ¢
- . 1
\ '
\ . -
¢ -
. ‘ =y ‘ Ve
. 63 .
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Step 6. Formation and Calculation of Kindergarten Enrollment

n

Kindergarten enrollment is 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 enroliments are best estimated on the basis of
first grade enrollments--projected and actual. Once first grad~

. enrgliments have heen projeécted, an average cohort SUrvival ratio

can be uséd in a reverse direction to estimate each year's k1nder-
darten enrollment. Table 24 illustrates the process.

To establish an inverted cohort survival ratio for a given
year, one must d1v1de the prev1ous year's kindergarten enroliment
by the given year's actual {5r projected) first grade enrollment.
For example, the ratio of .8787 for 1976-77 was obtained by -
dividing the 1975-76 kindergarten enroliment (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 = ,7942).

To project the 1978-?9 kindergarten enrolliment, an average of the
four previous year's cohort ratios was computed (average =
(.8D99 + 8787 + .9015.+ .7942) ¢ .8436) and multiplied by
the projected 19/8-79 first grade enrollment. This average
incorporates the first four year's data as well 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 rathér than'when a new average is estab-
lished based on estimates. -

TABLE 24
fata Used to Project 1978 to 1882 Kindargartan £nrolirments .

Actual Enrol Iment \ Projected Erroliment

Grade 1970 1975 1976 1977 1978 1979 1930 . 198} 1982

to - to to . to to ) . 0 to - to -
1975 . 1976 . 1677 1978 1979 1930 1981 1982 1983
K 1,295 1.456  1.381 ° 1.258 1.336 1,837 1,429 1,376 1,362

’
First 1,357 1,599 3,657 1,549 1.584 1,708 1,594 1,631 1,514
Catio L8099 887 8915 7982 3436

L

6.
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Step 2. 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, 1979-80, 1980-81, 1981-82 and 1922-83 school years./
For each grade levei and year, an enroliment was projectad by /
multiplying the most accurate survival ratio {see Step 4 and Table /
22) by the corresponding grade 1evel enrollment for the pirevious /
year. Thus, enrollments are calculated diagonally.

Table 25 shows the actual enrollment by grade for the 1977-78 !/
school year and the survival ratio selegggd in Step 4. For grades
2-12, each year's enroliment was projected by multiplying the =
previous year's previous grade enrollment by the survival ratiof
for the previous year, For example, the/projected 1978-79 thir
grade enroliment was derived by multiplying the 1977-78 second /grade
enroliment 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 and 12. F

To complete the grade level enrollmeﬁt projections, a sum of
grade level projections produces a digtrict sum for the year.

l

YASLE ‘25
Prajected Snraliments for the 31’9?8-79 to 1932-81 School Years

Actual Survival

1977-78 l i
i
Grade Enrolimeat Ratin 197879 19Jp-ao 1980-81 1981.32 1982-83

K 1,258 -- 1.3% 1,437 1,429 1.376 1.362
1 1.549 .9870 1,584 1,7 1.694 1.631 1.614
2 1.636 .9980 1,529 1.563 1.682 1,s§b 1.610
34 1.581 1.0004 1,633 1.526 \ - 1,560 1,679 1.689
L. - 1,349 .9823 1,582 1.63¢ ' 1.527 1.561 1,880
j 1,156 9981 1.420 1,558 \_ 1,608 1,500 1,533

1,482 1.0050 1.453 1,817 1.551 14502 1,497
7 1,387 9545 1,451 1,062 \1,426 1,560 1.612
3 1.587 .9845 1,479 1,443 3.854 ﬁ.41a © 1,852
9 1,579 1.0239 1.523 1.456 ‘Xycat ‘.43 1.39

!

0 1,333 .9203 1.617 1,559 /1,455 1,463
n- 1.4 9011 1,687 1,488 1,372 1.339
| 12 1,260 - 1,544 1.520 . i 1.29 1.236

TWCTAL 25.438 1f.333 19.763 19,559 19,553

|
l
!
l



Step 8. ;:::gétion of Special Education Program Enrollments -

¢ Projections of special education program enrollments, made in
conjunction with the Eugene School District Director of Special
Education, were estimated for only a year or two into the future
because funding for special education programs varies annually.
Special education enrollment Jectiyns depend largely on a
reliable pracedure for identifying spekial education students.

~— - : ‘ )
4 TABLE 26~ ,

1973<1977 Enrollments and Projected Enrollments for
Elementary, Junior High and Senior High Special Education Programs

¥

Past Enroliment | Projected Enroliment

QSpecial ' :
Programs 1973-74 _ 1974-75 1975-76 ~1976-77 1977-78 1978-79 1979-80

Elementary 55 75 65 . 90 94.5 111 137

Junior , :

Hi gh a2 45 a \X 79 56.5 51 59
Senior .

Hi gh a1 45 40 35 50 35 36

TUTALS 138 165 145 204 201 197 232 -

Step 9. Individual School Projeétions

Individual school enroliments in Eugene are projected one year at
.a time by grade level, Projections of more than oné year into the™"
future have proven quite .inaccurate, due to the very.small npumbers - -
which lend themselves to raridom error. 1978-79 grade enrollments
(with the exception of kindergarten and first grade) for each school
were projected by advancing the 1977-78 enroliments for each grade -~ - ...
as the projected enrollment for the next-gride. Projected seventh
: 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.

o

\)I . ‘ ¢ ‘ " 7"’ |
ERIC . , - 88

Aruitoxt provided by Eic:



Elementary School Projections ’ SR

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

* totals obtained in the grade-level projections. The elementary oo°

enrollment projections also incorporated two apportionment techniques
to estimate k1ndergarten and first grade enrolliments.

The procedure of proaect1ng elementary enroliments is outlined
below. Tables 27, 28 and 29 illustrate the process. Throughout
this section, 1975-76, 1976-77 and 1977-78 enroliments have been
used to project 1978-79 elementary school enrollme#ts.

Second through sixth grade enrollments were caléulated‘by projecting

© 1977-78 first through fifth grade enroliments 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 projecte? enrollments, and the adjusted projections

for each school. A total! for the proaected enroliments 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.

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



. - : TABLE 27 ' ' ' . |
_ Fourth, Fifth and Sixth Grade Past PRrollacnts and 1978-79

Projechions for Cugene €lementary Schouls * .
; . Mfusted _ Adjusted . Adjusted rolisent Pro-
_ rrotimet™  jected Prodec- Carol it fecied el Bt int .stcmm Fedlec- Tota) £ et
__ Schoal lors ez 1912 Ve b vwms w6 19w | s w6tz 19m8 1975 1976 LA . T
Adasts ' 0 " n .| e 38 36 " " T3 50 k) kT 35 279 289 281 30
Abrey Park 9% 95 79 %5 g% 85 83 93 % 0» 94 84 . 2 =90 9 sa8 33 584 597 _ &
Betley WIN 54 8 54 69 70 59 59 . 58 58 58" 2 52 € - 58 57 58 9 a2\ a8
Coburg 40 25 1 2? 26 kL I k1] kX ] 2 26 24 0 0 29 207 176 f 186 124
Condon 23 16 1 19 1] 0 17 n " .n 22 - 8 1} n 10 140 19 122 138
Crust Drive 40 » 40 k[ | ¥» B kL] k] 40 u ]. 50 k. " k] kH 278 2M 259 2n
Duna 32 » 35 23 2. | » 32 ')} 5 N 38 4 25 4 0 264 243 208 219
Edgewood 64 n 60 86 13 1. 0n 7 60 59 n 7% 70 7 %5 | e a5 T} a5
Earson 20 2 23 34 N 26 2) 29 23 22 20 32 1 29 29 182 1} 146 w?
Fox Hoblow 30 2! 25 2 £ ]| 27 25 n 25 24 @ 22 27 N 0 220 117 192 203
. GiThome 54 ') 9, % 55 19 5 LI @ 6) 40 39 3 0 N2 29% 30¢ Ny
Harrls 30 18 Q 39 39 28 24 2 s YT 5 k7] 29 a2 '} 244 20 24, . 254
Hmiad 78 63 69 8 - 80 69 70 62 69 c8 72 68 64 62 63 519 466 a5/ 497
Lourel #i) 23 6 ” 1 12 22 20 n "7 13 15 20 19 n 0 | 129 1§! 13 08
o Lingeln 2% 21 32 (7] ) 24 24, 22 2 3 8 " 8 22 b3 197 179 . 64 206
™ necornack 60 52 55 s3 s8 | s) 68 60 59 sa | 53 61 53 &0 59 | 34 M5 >3 m
Hagledry 23 4. 32 2% P23 22 28 25 32 3 29 28 % 25 24 137 . 158 162 156 *
Meadow tark 64 83 ') 75 n 64 63 54 [y "3 67 58 56 68 67 "2 95 0Nz a2z
Parker 43 4 " 39 7 5 Y] 2 W« (%) 30 37 £} 2 1] 289 266 256 265
Patcerson 42 24 38 9 9 ar 25 n ;0 Em n 24 22 k] 32 282 20 282 k1Y)
River Road . o4 n 60 53 52 |- 64 64 712 60 59 62 84 62 12 n KL a0 426 a8
Santa Clars IE 69 54 66 65 85 M 62 T IR X | 66 9 » 62 6) T 1 400 m Mm
Sidver lea (3] 64 46 65 64 62 64 60 46 45 n 64 0 60 59 %y 426 194 399
Spring Creek 97 66 M &6 1 15 %9 54 - M 13 ] n ‘93 54 53 532 475 %0 449
Tuin Oshs 1o, ;7] 16 1) 40 4 19 6 35 % ” 7 39 kT 8 261 2 234 2%
Mashington 62 67 64 82 9 64 61 68 64 63 82 63 61 * &8 67 474 . 438 a5 4w
Westaureland LY 6) 54 60 59 44 2 5 54 53 64 68 3 LH " 46) 402 34 uy-
Wi teaker 27 4 M '} 0 29 29 N 1 KV, 18 ) 32 ]! IR PSY N 245 208
vithagidesple 40 “ 5) 9 89 |.5 w0 “ 5) 50 ] 4 45 L ®« 0 12 354 343 364
uillakenzte Y] 81 ) 1 32 " N 3 " a0 Q 2 0 V) 6 203 264 2388 271
Willard 46 45 k] k.| 3 5 L) L 1 k] » 56 54 % 45 “ 330 2682 249 242
fastside 20 26 22 20 21 17 15 " 22 2! 18 20 % 14 20 134 129 N6 2
Magaet Arts 19 20 20 n a5 | 29 W 9" 20 2 7 413 18 9 25 159 14) 144 150
Trad. Altern, .- 5 ¥2 X] 5 2 1?7 k] 12 L H 2 12 19 19 ” 46 93 L N .
Il 1518 1422 1as6 1581 1553 | 1490 1ees  14se  daes 14z 15 a2 w2 156 e [k U2 9761 gz
R N R A S S LN Lo S 0 Sy e P e S P L W e el T T O —_—— e —_—
Projected 1974 . '
_Grade fotal 1553 \ 428 - 1442
Adiusiments ) 28 -22 ' -1
Q ... e
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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
aré used to make these initial first grade projections. The projected
first grade enroliments are compromised and adjusted according to the
disthict-level first grade enroliment projections on the basis of the

-past year's trend for first grade. Table 28 displays the ratios used
n this method of projecting 1978-79 first grade enro'l'lr[gnts___fqr the

ERIC

Aruitoxt provided by Eic:

individual schqq_‘ls.

The first set of ratios in Table 28 the past first grade to
kindergarten ratios, arefalculated by dividing the 1976 and 1977 first
grade enrollments by the 1975 and 1976 kindergarten enrollments,
respectively, and multiplying the average of the two ratios times
the 1977 kindergarten enroliment 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 enroliments for each school by the 1975, 1976, and 1977 district”
wide first grade enroliments. ‘he average of the resulting three

ratios was then multiplied by the projected 1978-79 district first
grade enrol Iments. '

The adjusted projections best reflect past ti'eﬂds and the expected
future enrollments for first grade in the district. The necessary
adjustment factor appears at the bottom of the table. -

58



st &8

. : ‘First Grade Yo Kisdergarten Ratios a porticement Ratlos Used to Praject 1978-79 ' .
First Grade Enrol ts for Individua) Schonls

SCHOOL : 19;?; 1::;“ - f;;g'g{ %%m_tm’!l:%%ed Dlsteict Apportionment Ratios Projected 1978 - pdiusted
to 1975 {X) __tg 1975 (X} Average 198 1975 1976 1977 < _Average First Grade ._Projections

Adams 1. 14N 1.1000 1.123 103 . .0169 .0236 . 0355 .0253 41 53
Awbrey Park 2.2553 3.8636 3.0595 141 .0726 .0640 0549 .0638 101 83
Bailey HiNY .698) 2.4194 ).5589 70 .0319 .0489 .0484 .04 68 k|
Coburg 1. 2400 2.4444 1.8422 N .0169 .018? 0142 .0166 26 20
Condon .6250 9474 .7662 2 4| .ons .0151 .0116 0127 - 20 16
Crest Drive .8085 1.5652 1.1069 57 .0206 .0229 ,0232 .0222 35 M

Dann 1.0256 2.1250 1.5753 19 .0206 .0242 .0219 .0222 35 o °
Ldgewood 1.4186 2.0095 2.1141 89 {[ .0a57 .038 .0381 .0462 64 57
Edison .9167 1.920 1.4199 45 .0219 .0199 .0161 - .0193 N 23
Fox tollow 1.2083 2.5385 1.8234 28 .0213 0175 .0213 .0200 2 N
Gi ) ham -- .- - 38 0013 L0344 .0297" .c118 50 a4
Marris 1.1282 " 2.2667 1.6975 " .0244 .0266 .0219 .0243 38 KV
ioward L. 2.1579 1.6345 106 .0544 - .0483 0629 0519 82 - 79
o Laured Hit) 1.8000 2.8750 2.3315 1 |] .o138  .ox63  .on48 .0150 24 20
v Lincaln 1.0909 1.8889 1.4899 10 .0244 L0217 .0219 .0227 36 32
McCornack -- .- -- - ~ 0319 .0314 .0368 L0334 53 55
Magladry -- -- - e 0113 .0163°  .0168 .0148 3 24
] Meadow Lark 1.4285 2.0333 1.2310 107 .0394 .0362 .0394 .038) 61 59
Parker 1.146) 2.1765 .1.6614 52 .0263 .0284 .0239 0262 a2 35
Patterson 1.0400 3.3684 2.2042 88 .0306 .0314 .0413 4344 54 62
River Road .6308 1.2400 .9354 93 ..0388 .0495 .0400 .0428 68 59
sants Clara” 1.4222 2.2213 2.018 106 . 0450 .0306 .0387 .0a08 ° 65 48
Silver Lea .8391 1.5500 1.1946 a7 .0425 .04a1 .0400 .0422 67 . > 60
Spring Creek .9667 2.2121 1.5894 9) .0469 .0350 047 .0830 68 70
Twin Quks 913 2.2308 1.6023 a8 .0219 0223 0187 ‘0210 . 33. 24
Nashington  ~  .9014 1.7353 1.3184 64 .0438 .0386 .0381 .0402 64 57
Wes tuoreland .9394 2.0294 (1.4844 % || .os2s 0374 - .0445 .0448 Nn 65
Whi teaker 1.0769 2.0526 1.5648 66 " .0250 .0254 0252 0252 4 3?7
willagillespie  .6300 9808 .8054 10 .031) GO0 0229 .0341 54 19
Willaken2re . 7561 2,130 1.4433 58 0244 .0187 .0316 .0249 39 a2
Wwitard - 1.0833 2.4615 1.7724 51° 4] .02a8 0235 .oz .0229 36 . W
tastside -- -- aa -= L0125 0127 .0136 .0146 23 21
Magnet Arts -a - an - .0lda .0199 .015% 01861 29 * 25
frad. AlL. - -- .- -- o .0133 .0084 .0109 17 _ 1?
THIAL 1.1374 1.2313. 1.1844 1,883 ' 1.584 84

Adjus teents ‘ . : - =399 g -100 '
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Table 29 displays .two sets of ratios used to project 1974
kindergarten enrollments for the individual schools, along with

_the adjusted projections.

The first set of ratios are the apportionment ratios, calculated
by dividing the 1975, ]976 and 1977 schaol kindergarten enrollments
by the 1975, 1976 and 1977 district-wic. kindérgarten enroliments,

-respectively. The average of the three ratios was then multiplied

Full Tt Provided by ERIC.

Q
IC

by the projected 1977 district.wide kindergarten enrollment to
project each school's 1978 enroliment.

The second set of ratios in Table 29 are the kindergarten to
first grade ratios, calculated hy dividing each school's 1975, 1976
and 1977 kindergar.en enrolliments by its 1975, 1976 and 1977 first
grade enrolliments, 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
enrolliments. ‘ .

The last column of Table 29 shows the 1978 projections adjusted
to reflect past trends and to balance to the projected district
kindergarten enrollments. The adjustment needed for each rat.o
technique appears at the bottom of Table¢ 29.

60
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. TABLE 29 ° T /
* G_zw_.:glan #nd Xindergarten to First Grade Ratles Used To Project ° |
. 1978-79 x.a%._,.om_.nz. EarolIments “for Eugene Elementary Schools ~ /.H
Apportionment p.:om. and Projections Kindergarten To First Grade Ratios : ., i
SCHOOL . Projected Projected  Adjusted
1975 1976 21972 Average 1978 1935 1976 1977 Average 1978 Projections
Adams .0234 .0362 0711 0482 ° 89 J.2691  1.2821 16722 1.4047 " 8 @
Awbrey Park .0323 .0159  .0366 0203, , 38 4052, .2075 ¢ - .5412 .3846 "3 .45
Batley Ml 0792 .0224 .0358 .0460 61 *2.2245 .3827  .6000 1.082 - © 19 “
Cobury 0172 0065 0135 0124 17 9259 .2003  .Im? 6630 13 16
* Eondon .0275 .0138 .0326 0246 2 2.2222 600 22728 17533 - 28 40
Crest Drive .0323 .0167 .0382 .0291 39 1.4242 6053 1.333) 1.1209 a8 46
Dunn .0268 .0116 .0199 0194 26 1.1818 ‘4000  .7353 2724 23 24
€dgewooyd .0295 0152 .03 .0260 357 5890 L3443 .9 .54 ! a
E£d15on .0247 .0094 4 .0193 . 26 1.0286 3939 1.2800 .0008 21 3
Fox Hollow ,0165 .0094 0119 .0126 1? L7059 L4483 .4545 53162 © 12 1 Janine
Gidhan -- -- .0302 .0302 a0 - -- .8261 .8261 36 EV) B
Herris ,0268 .0109 .0207 L0195 26 1.000 .3409 . 7647 1019 o 22 25
Howar d 0495 .0215 .0517 .0429 57 8226 ..4750  .2927 .6984 55 63
Loure? HITY .0103 0058 01l .0091 12 .6818  .2962°  .6087 .5289 n 13
Lincoln .0222 .0130 .0215 .0191 26 .8462 5000 .794) 213 23 26
McCornack “- -- -- - —e - - -
Magladry ' e - .- -- e .- -- .- ]
Meadow Lark ,0208 0217 . 0493 .0333 T 6667  .5000 . 1.0168 721 43 60
Parker .0282 .0123 .0246 .0217 29 .9762 .3617 .8378 ,1252 25 30
Patterson Nk .0138 .0318 0268 36 +1,0204 .3654 .6250 .6703 42 9
River Road ‘390 .0362 0787 0680 91 2.0968 .6098  1,.5968 1.4345 26 %5
Sante Clara L0309 0159  ..0405 .0291 39 .6250 *_ .3438  .8500 .6063 35 49
Stlver Lea ,0598 .0200° 0310 .0398° 53 1.2294 5479 6290 - .8188 & 49 - T
Spring Creex .0412 .0239 .0453 .0368 49 .8000 5690 7008 .7166 50 55
Twin Oaks .0261 .009%4 0238 .019%8 26 1.0857 3514 1.0345 .8239 22 29
Washington 0488 .0246 0509 0414 ss || 1.0043 5313 10847 .8768 50 62
Westworeland .0453 .0246 .0405 .0368 49 .2857 .5484 .239) 6911 e 49
Whiteaker .0268 .0138.  .03N% .0232 | 2 9750  .4524  1.0769 .8348 k)| 4
Willagitiesple  .0687 0317 .039? .0487 65 2.000 .8254  ,9804_  1.2686 62 a8
Millaken2re 1 0282 .0167 .0318 .0256 k| 1.0513 2419 .8163 8698 ° 41 »
willard 0247 0094 .2 - .019) 26 .9231  .3333___.906) .2209 22 _28 )
TOTAL ’ | na . 121. :
Adjys twents . : 74 m P‘

[
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Junior Higﬁ School Projections

+ During the 1978-79 school .year, nine Jun1or high schools served
grades seven, eight, and nine in Eugene School District & J.

1978 prOJect1ons for grades eight and nine followed the procedures
used in projecting grades two through six, whereby 1977 enrolilments for
the preceeding grade level became the initial.l1978 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 subjéctive /
Judgment to accurately apportion sixth graders from 31. elementary - -/
sChools into the nine seventh grade schools that allow for open -
enroliment.

The first.step in proaecting 1978 seventh grade enrollment for -
each school was td inquire at the 31 elementary-3chools how many -
51xth grade students were planning to attend' each junior high $chool. .
Adjustments were made to the "telephone projections® to correSpond ot ¢
to the projected 1978 district seventh grade enroliment. : "f‘

Table 30 incorporates 1976 and 1977 enrollments for grades
seven, eight and nine, the projected 1978 enrollmentihing'the
adJusted projections fbr each school.

~
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TASLE 30

,I .
Strlent Enrol leents and 1978 Enrollment Projections for
Eugene Junior High Schools
| . .

: - “ Total

Seventh Grade Enrollment Eighth Grade Enrollment ' Niath Grade Enroliment Junfor Migh Envollment
SCHOOL . Peojected . Pr gected Adjusted - Projected Adjusted Projected
\j 1976 1977 1978 1976 1927 ? 8 Projections 11976 ° 1977 1978 Projections |1976 19727 1978 -
e Jefferson . 195 197 161 | 204 183 197 193 216 19 193 174 , 615 ° 516 528
Lelly . 209 190 205 - 1 200 191 190 185 231 213 191 183 640 594 573
_ Kennedy 192 04 176 185 200 204 210 238 201 200 199 615 605 585
Kadison 239 213 255 245 23 213 202 260 221 231 219 1 15 665 676
Monroe 18 127 101 157 148 127 125 166 133 148 141 a2 08 367
. ~ Opportunity Ceater - - .- 15 ? 10 23 21 22 ? 2? - ¥ 29 50
Roosevelt 260 247 246 256 ° 251 / 247 235 214 231 251 240 790 129 124
. Spencer Butte . 159 164 146 186 147 164 155 213 14 147 139 558 485 440
o
“  Cal Young . 187 145 162 142 206 186 190 182 580 521 486
Horizons _ - — .= -- 16 4 4 5 16 4 5
. Junior High Totald 1589 1487 1452 1473 1841 1501 1548 1509 5067 46;& 4434
Adjustuent
B
4
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TABLE 31

©

Student Enrollsents, Apportiounent Ratios and 1978 Enroliment
Projections for Eugene Senior High Schools

L1

w

Grade En

"

Tenth Grade Enrolliment fleventh Grade Enrglliment Tuel t
djusted Pro- Adjusted Pro- Adjusted fro-

it - Project- Average  Jected  Project- Average  jected  Project- . Jected

SeHo0L 1926 1912 tions _ |}976 1972 Ratio 1928 tions | 1026 1922 Ratlo 1978 tigns 1926 _ 1922 1978
Churchill ' ) ”e 386 421 (.0833) 424 (0830} .0axR "403 450, 32 (.0712) 301 (.0265) .01 %9 - 330 1226 129 ez
North Eugene 492 4970 £3 443 (.0a27) 442 {.0825) .0876 9?4 4) M9 (.0689) 399 (.0281) .0235 356 403 1206 1316 1281
Shetdon ”3 %5 ane 361 (.0715) 346 (.0677) 0696 m N6 0 {.0653) ¥ (.0s20) .0872 308 N8 1065 lozs * vep
South Cugene , S04 55 75 419 (.0829)  a45 (.0871) .0a%0 " 3% 3an (.07268) 402 (.07296) .0282 k1 408 J 1302 - 3219
Opportunity Center 26 20 » - -— - - == - - - -- - -— 26 20 - 3
Action 29 » 22 28 (.0055) 46 (.0090) .007) 35 30 25 (.0049) 31 1.0072) .0061 29 25 82 120 8
Hor § soms S N } 1 10 9 22 _(.0044) 2.{,0014) .0029 1 6 17 (.0034) L0022) .0028 14 10 56 28 25°

Tota) Sentor Kigh 1284 183} 1523 1694 1”15 . 1625 1712 1470 !ssz 1445 1560 5052 §110 445

Adjustment 2 N - +115
o
r . .
v L
-] : o ) { [
6‘
LY
fa ’,-
r ;
- -
& -
: - . . 8,
d , . e
. 8'1 . e v
¢ . !

-

Total
Sentor M1 b Enrol Inent




_ Senior High School Projections o : -

v

=

-

%

Five senior high schools served Eugene during the 1978+79 school
year. R - '

Using a procedure similiar to that of the seventh grade projections, 1978 |

- tenth grade enrollment was projected by inquiring at the nine junior high

schgols which of the five senior high schoels 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 apportionmentratios (shown in parentheses, caltu-
lated by dividing each school's 1976 and 1977 eleventh and twelfth grade
enrollments by the district-wide senior high o1 1976 and 1977 enroll-
ments), the average apportionment ratios, th¥ 197B“projected enroliments for
each school (calculated by multiplying-the average apportionment ratio by
the projected 1978 senior high school errollment), and the adjusted pro-
Jections for each grade level by schpol. :

L

Calculation Time and Approval Process

. R '
The Eugene School. District enrollment projection methodology, described
in this chapter, requires 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-districty - -

total.

The three-step approval process takes one to. two months. - Once the cal- -
culations have been made, individual school projections are sent to principals
in Eugene's 43 schdols -for review. - Because -the district-total proJection ™
is known to be extraemely accurate, .if principals.decide they should have -
more students than what the projections estimate, they must be able to iden- -
tify a school to¢ take students away from. No principal likes declining
enrollments. Even though a principal is willing to say his/her school shruld

_have more students, when forced to negotiate with anothier principal for ¢

few more studenis, the principal wiil usually stay with the initial pro~ -
jections. - a

Upon approval by the individual school principals, the. projections.are. ..
sent to the four Tegional superinteéndents 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 negotfate with that regional superintendent directly. When closure

- -

is accomplished with the regional superintendents,..the.projections Aare prew.. .. -~ :

sented to the District Superintendent and School Board at the same, time.’
With Board approval, the projections become an official document of the
Eugene School District.

1.
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Summa ry

@

»

Enrolliment projections in %ugene Schoo1 District'4J are based on a
combination of methodologies f'r the two level process.

On the district-wide 1e°~1, second through twelfth grade enro11ments
- are projec’ od using the colio ¢ survival methodology based on at least five
years of past enrollment dat:. First grade enrollments are projected using
births six years prior to th: year being projected in a regression method-
olegy. Kindergarten enrollment, the most difficult grade level to project
in Eugene, is calculatr ! on the basis of thé first grade-projections. A
kindergarten to first .rade #atio is calculated for past years and averaged.
The average ratio is then multiplied by the projected first grade emfoll-
ment to achieve the projected kindergarten enrollment. A1l grade level
projections are adjusted to add to the district totas projection. -
On the individual school level, projections are more manual. Erades 2
through. 12, for each 'school, are projected by advancing the previcus year's
anrollment as the projected enrollment for the next grade of the projected
year. Projected seventh grade and tenth grade enrollments are adjusted
once school building administrators verify the number of students 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 Pirst' yraders 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 ratfos is multiplied by the projected
. district first grade and kindergarten enroliments to acquire the first .nd
kindergarten enroliments for each school.

The total amount of time meeded to perform projection calculations and
to gain approval by the school board and superintendent is approximate1y
two and a half months.

Eugene's district total enrollment projectinns.have been fiund to be - .
up to 99.5 percent .accurate. With-this common .nowledge,.when regiomal - --—— .
superintendents and/or individual scheol principals disag.ee with the pro-
jections for their attendance areas, they must be able to identify another
attendance area 0 make projection adjustments to 4#f thay want thedr numbeys s wos sz
altered. This procedure has worked very effectively for Eugene in the past.
. With School Board and Superfntendent approval, the enrollment projections
are adopted as‘?n Eugene School District 4J official document.

ERIC o § . |

Aruiroc povidog vy eric IR ‘
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. The School'Districi: of Philadelphia
" Enrollment Projection Methodology .
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o * ‘The School Oistrict of Philadelphia
. Enroliment Projection Methodology

i

School District of Philhdelphia

The School District of Philadelphia, the fourth largest public school
system in the nation, series 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 within the municipality, although a large parochial school system,
serving almost 100,000 students, and numerous other private and independent
religivus schools also serve the city. .

The School District employs almost 30,000 full 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.
Qver 37 percent of the teaching staff are minorities. The average elemen-
tary school class contains 29.5 students. -

School attendance haé‘re@ained relatively steady at about the 85 percent
mark. Yet while enrollment has declined, additional numbers of prekinder-
garten pupils are being served in various supplemental programs.

The Office of Research and Evaluation {ORE) services the research,
evaluation, testing, and measurement requirements of the Schcol District.
ORE is responsible for determining the District’'s short and long range student
enrollment projections.

‘ The Philadelphia School District's enroliment projections are used for
planning by many District offices, including the Ofvision of Subsidies (to -
determine reimbursement), the District's Planning Office (to develop .the
State-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 allo-
cations), as well as many major non-School District agencies.

The Schoo? District of Philadelphia‘s enrolliment projection methodology
is described below. - :

Philadelphia-Student Enrollment Projection Methodology

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

Similar to Eugene, Philadelphia school. district level enrollment pro-
jections, based on a modified grade progression ratio-technique, are.. . . .
‘extremely accurate. With this insight, district-level enroliments aye pro
jecteo annually with confidence, and the. smaller units of projection {district
grade level, sub-district,.and schoc1) are adjusted to this total. Sub-
district. (the District is divided into eight administrative sub-districts)
and district grade-level enroliments are projected,and adjustad to sum to

the district total. . Individual schoel enrollments are then projected and .

8y
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adjusted to sum to the sub-district totals. .
The School Distritt 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 enroliient, 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-
-ments, respectively, on the district 1evel. Sub-district and individual
scficol student enroliments 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 sChool enrrollments within each of the sub-districts. =~

-
——

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

« "District grade-level enrollment projections for the School District of
Philadeiphia 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-stépinrocess to project grade level enroll-
ments for the 1978-79 scheol year. A description of the process follows, -
_using actual data to illustrate each step.

'Stgp 1. Collection of Past Enrolliment

The modified grad: progression methodoiogy incorporates up to four years
of past enrolliment data. In addition to student enroliments for kindergarten
through grade twelve. student enroliments for the three special prégirams are
shown in Table 32 on ihe following page. - ‘ : ’

Step 2. Formation of Grade Progression Ratios for Grades- Two
" vhrough Twelve -

. To determine the 1978.enrol1ment 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
grade’s enrolliment for a particular year by the previous grade's enrollment . .-==
for the prior year. For exampl® the sixth-to-seventh grade progression

. ratio for 1976 to 1977 was formed by dividing the November 1976 sixth grade
enroliment 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 to 1978, 1975 to0 1976, and-1976:to 1977, '

"~
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TABLE 22

November Enrollzents for !9?4 to 1977

»
-

- _ Noavember Novembar November Rovember
mae____lg_:ra 1975 1976 1977
. K 22,479. 22,493 21,572 19,123
. 1 19,258 18,230 19,205 18,076
2 ) 18,592 17.568 17,313 17,738
k| 18,921 18,161 17,068 16,955 .o
4 % 19171 18,509 17,636 16.55¢
5 19,687 18,626 18,038 17,412
6 19,583 . 19,399 18,290 17.869
7 20,165 19,532 19,40 18,980 .o
a8 19,885 19,359 18,826 18,799 -
9 20,961 21,426 21,5217 22,124
0 24,138 24,543 24,673 24,202
n 16,956 16,869 17,049 17,257
12 13.797 13.452 13,175 13,461
Post Graduate 7 65 70 $
Ungraded 1,946 2,139 2,463 2,864
Special 11,765 11.979 11,617 11,727
TOTAL 267,525 263,046 258,003 253,222
TABLE 33
Grade Progression Ritigs for 1974 to 1977 ..
and Two & Three Year Averages
1974 - 197§ "976 Three Two
s to to - to Year Year
Grades 1975 1978 1977 Averaga Average
N 1-2 K13 91§ 2,924 917 .920 8-
243 977 972 .979 .976 976
3.4 .975 "o.978 .970 .97 972
4-5 972 .975 .985 .977 .980
5.6 982 - .982 .991 .985 986
- -7 997 1.002 1.028 1.012 1.020 .
° 7.8 .960 .954 .967 964 966
8-9 1.077 = 1,112 1.178 1.122 1.145
9-10 1.0 1.152 1.124 1.149 1.138 -
10-1 .697 .695 .74 .703 .704 3"
1112 .793 © 4781 .790 .788 .786 )
¢ 71 ¢ :
O - . 94
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(Step 3. Calculation of Average Grade Progitession Batios. -

After the three successive years of grade proghession ratios were estab-
lished, three-year and two-year average grade progression ratios were cal-
AN culated., Colymns & and 5 of Table 33 show the averages calculated for the
1978-1979 projections. ~ ° :

Step'd.-'Calculatigp and Selection of Enrollments for Grade Two
Ethrough Twelve ) ‘ '

Enrollment projections must be flexible. Because populations fluctii-
ate within numerous neighborhoods in Philadelphia, a strictly statistical
model could not be used effectively. Instead, a mized ratio model with sub-
jective adjustments has provided Philadelphia’s most accurate projections.
The mixed ratio model allows 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 enrollhents for ratios based zn two, three,
and four years of past data (i.e., the 1976-77 ratios, the two-year, ~nd
the thres-year average ratios}). -

S

The 1978 projected enrollments for a particular grade level were cal-
culated by multiplying the grade progression ratios by the previous grade's
1977 enrolliment, 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 example, one of the grade

o six enrollment prgjections for 1978 was determined by multiplying the
three-year average grade ratio by the 1977 fifth grade enrollment {sixth
grade projected enroliment for 1978 = .986 {17,412) = 17,168). After the~" - *°

. enrollments for each grade were multiclied by the three ratios, the resulting

projections were investigated-as to their feéasibility for projecting 1978-79
enrollments in terms of recent district policy changes, grade reorgani<=-""""""
zation, and new information regarding drop-outs/ins. The projections
based on the 1976-77 grade progression ratios most accurately forecasted
enro11ment for the district for the 1978-79 school year. '

Step 5. Formation of Kindergarten and First Grade Ratios

, Kindergarten and first grade enroliments $n+Philadetphid-havé trads - ~-+:3
tionally been projected by computing a ratio of the actual number of kinder-
gartners @nd first graders in racent 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 births five and six ‘yedrs prior-ty the year beifig projected The 1978-
1979 projections used ratios based on 1974, 1975, and 1976 enroliments i
and their averages. Table 34 displays the number of enroliments 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 4

+
‘ Earoliment Projections by Grade Level
Based on Three Grage Progression Ratios
' . Two-Year Average Three-Year -
1876-77 1976-77 Ratios Ratics and ' Average Ratios
Enrgliment and Projecticns Projections amd Projections
1 18,076 {.924) {.920) (N 7)
2 1.1 (.979) 16,2q2 (.976) 16,630 (.976) 16,576
1 16,358 {.970) 17,366 . {.972) 117.,m2 £.973) 17,32
4 15,584 {.985) 16:348 . (.980) 16,480 (.977) 15,497
I ¥ -} P (.991) 16,308 (.9886) }5.2_23 {.985) 15,173
§ 17.869 (1.038) 17,255 (1.020) 17,188 (.02} 17,19
7 18,90 (.967) 18,%¢8 (.966) 18,226 (.964) 18,083
JB8 18,799 «1.178) 18,354 . (1.145) 18.335 (1.122) J8.287
9 22,174 (1.12%) 22,145 (1.138) 21,525 . (1,149} 21,092
10 24,202 (.748) 24,924 (.708) 25.23 (.703) 25,478
11 17,257 ° < {.790) 17,280 (.786) 17,038 (:?88) - 17,014
t . TABLE 35
‘ Data and Ratios Used in Projectin?
1978-79 Kindergarten and First Grade Enroliments
- .
e Enrollments Blr__ths ) Raties
197¢ K 22.479. (1569) 33.863 ' .664
1 19.288 (1968) 34,963 ' .552
1975 X 22,49 (1970) 34,564 .651
1 18,930 (1969) 33,863 - .559
1976 X 21,572 ] {(1977) 31,541 . 684
1 l}éﬂs (1970) 34,564 .556
7
-~ 1877 K 19,123 {1972y 27,923 . . .... 685
. 1 18 .p?ﬁ (1971}  31.54 T .573
R Average Ratigs -
. ]
- '_Four Years — _ Three Years Two Years
K .87 K .673 . K 638
1 .5&0 1 .563 ) 1 .56&

-
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§tép 6. Calculation and Selection of Enrollments for Kindergarten and
. Fiest Grade . K

On the basis of the ratios formed in Step 5, and the number of births

in 1973 and 1972, enroliments 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 hirths. The first four ratios were

multiplied by the number of births in 1973 for the. kindergarten projectiens,

and the second four by the number of births in 1972 for the first grade pro-

jectidns. The kindergarten and first grade ratios and projections seemed

to best represent changes taking place in the district. "

TABLE 36

1978-79 Enroilment Projections for Kindergarten and First Grade

~ Number ‘ . T e s et
X : of Kindergarten I -
Ratios ) Births Projections )
1977 © 7,688 | 25.599 17,535
Two Year Average 634 v . 17,810 -
Three Year Average .673 - . 17,288
Four Year Average .67 .o a7
. . First Grade * . -
Projectivns: LT
——— hY r . * {?5 -
: g . . .
1§77 f,575 27,923 - - 16,000 -
Two Year Average 564 ' 15,749 :
Thres Year Average 563 ‘ R 15.721 . .
Four Year Average +560 : ‘ 15,637 '

i .

H ‘.

i ’ [l
+

Step 7. Projection of the Total Numbar of Students for the District -

A total district enrollment was also projected independently of-the ‘-
grade-level projections. ‘The total -district enrotlment was projected by
- using an average ratio pf the past district enrollments divided by the
previous year's enrolimppt. (see Table 37) The ratios were calculated

o

and multiplied by-the, ) 77 “district-enrollment to arrive-at three projected-- - - -

district enrolliments fop 1978-79. Table 37 shows past .enrollment data, -
the calculated ratios, ?nd thé projections for 1978-79/

!

| 4 i
) In collaboration with the two other agencies .that .also compute enroll-.,
ment projections “far thé district=<The Philadelphta. City Planning Commission
* and the Pennsylvania Economy League--the School District bf Philadelphia |
adjusted the lowest projection of 248,461 to a figure of 226,850, “Tha
three agencifs made the;adjustment to accurately reflect the énroliment '’
trend in the district, hew policy changes, the trend in birth rate, and the
sum of the grade level enrollment projections.-~-This.approach has:resulted.--.
in véry accurate district Yevel enrollment projections in the past.

5 . . 4 . /
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;. oo TanLe 37 N .
. Past Enrollnent Data, Ratios = <., ,° R P
and 1978-79 Projections for the Oistrigt® N b
. ’ - - N o ) . kY N : * . ; - b ' .
' - . : . Tt N a - 15#8-79 ", -
/ Tt ! SR © . Projectes ' -
‘ - T Year. Enrol Iments : -+ "Ratfos - - Enrollment . ’ .
- . _ ‘- i i ) | .'_\JI . \: N
N b - S
. 1975 263.0¢5 5908, . - . : '
S . Y976 258,003 OO - o
.9815 .. 248,537 v oo
- 1977 53,222 3 ‘ .
- T Two Year Average Lo
i : 9812 T, 248,461
- 'fi‘ £ Three tpar Average ~ )
A g .9819 248,639 :
. ' % . - ? ! ‘
LN ) h‘ !\ . . ¢ . . ' R r
] ’ ' : ’ " « . ’ < * )
- Step 8.  Calculation and Selection of Special Program Enrollments - °

Three types of Special'prégﬁams-within the School.Distri¢t of Phila~--
delpitia require .independent.enrollment projections. Those programs are the
ungraded classrcoms, post grdduate programs, and special education programs.. .
- Since each of chese programs is usgraded, only the total enrollment is.pro- -

jected. Table. 38 .shows four recemt year's enrollments and two types of -

- proportiohal ratios, established by 1) dividing the program enroilmepts. by °.

the district total enrollrent, and 2) dividing a year's enrollment by the

* previous year's enrollment, - . : - \

The 1978<79 special program enrollments were calculated by multiplyirg;
the proportional ratios by the projected district total established in '
- Step 7. On the basis of the ratios and calculated projections _enrplliment
o -gstimates were established. 2 '

el

a

" The projections ftnat reflected the upper bounds for the Special Education
Program and the lower bounds for the Ungraded Program were selettad because ~ -

of facility limitations and financial formulas relatad to each program. ... . . _

LY
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TABLE 38

Enroliments,. Ratios ang Projec:io;s for o
1978 Special Program Enro) Iments

Pl

ENROLLMENTS . |
o 1975 1976 1977

fost Graduate N 65 70 4

Ungraded - 1,95 2,039 2,863 2,354

Special Education ~ 1765 1,979 L6 11,727

Bistrict Total 267,525 263,046 - 255,003 283,222

PROGRAM TO DISTRICT RATIOS

Qﬁ f e ) Two Year Three Yaar Four Year
1974 1975 1976 1977 Average Average Average
. Post Graduar. L0003 .0002 L2003 0002~ L0003 0002 .0003
Ungraded : .0073 .0081 ‘ .0098 L0N3 .0104 0096 .0Q90 -
‘Special Education .0440 .0485 .0450 . .0463 .0456 0456 0452
YEAR PROGRESSION RATIOS - 2
. Two Year Three Year
197475 1975-76 1976-77 Average = _Average K
- POst Graduate .9155 1.0769 .5857 .8313 8594
Ungraded 1.0992 1.1518 1.1887 1.1851 1.1365
Specfal Education 1.0182 .9693_ 1.0095 .9897 .9992
) o pui ¢
PROJECTIONS - PROGARAM TO DISTRICT RATIOS ’ .
Two Year Three Year Four vear:
. 1977 Average _Average Average
POst Graduate , 49 74 49 74
Ungraded 2,790 . 2,567 < 2,370 2,222
SPecial Egucation 11,429 11,256 CML256 11,158
~ PROJECTIONS - YEAR PROGRESSION RATIOS
i Two Year Three Year
1977 Average. Average
Post Graduate ” a9 3 35
Ungraded D e 3,307 3,297 3,244 .
Specia)l Educa:ion‘ - 11,838 1,606 11,718




Step 9. Adjustments to the Projections .

Upon completion of preliminary Steps.1 through 8, the 1978-79 grade
lavel projections were adjusted to.reflect the7district total enrol?ment
projection determined in Step 7. .

Table 39 reflects the preltm1nary projections for each grade level
and its necessary adjustments. As shown in the Tabie, a di fference 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.
: 4

TABLE 39

Preliminary and Adjusted Projections
by Grade Level for 1978-79

- v .
= : - o Adjusted
- : Enrollments P GJections Projections
Grade 1972-75  1975.76 1976-71 1977-18 1978-79 1978-79
X 21,675 22.395 22,000 19,700 T owan 17,000
2 18,535 17.827 16,920 17,520 . 16,702 16,700
30 718,95 18495 12,275 16,350 17,366 17,365
3 19,556 18,300 12,790 15,650 16,446 , 16,450
5 19,785 19,375 17,830 17,265 16,308 16,305
6 19.945 19,009 19,205 17,575  ° 17,255 17,255
3 20,160 19,954 19,385 18,525 18,508 18,545
3. 19,865 19,385 18,835 18,755 . 18,354 18,355
9 21,050 20,925 21,050 20,953 22,145 22,150
10 25,600 23.551  25.095 24,830 24,924 24,930
MmO 17,650 16,567 17,000 17,170 17.280 . 17,280
- 12 13,875 13915 13,040 13.335 13,633 13,640
Post a
Eiraduar.e 71 55 70 41 49 - sd
Ungraded 1,946 2,139 2,863  2.854 2,190 3,000
Special
Zducation 11.765 11,979 11,617 11,727 11,338 11,800
TOTAL 267,525 263,046 253,003 253,222 245,813 246,850
3
» 77. e
Q 4 S) ¢
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Step 10. Projections by Sub-District

-Enroliment projectiuns were z1s50 prepared for thé eight administra=
tive sub-districts.of the School District of Philadelphia. “The 1978-79
sub-district projections were ca’culated by a propurt1onal technique whereby
, each past grade level enroilment for a sub-district is divided by the past -
grade level enroliment for the district. The resulting proportional ratio

is then multiplied by the projected district grade level enrollment to arijv
at the projected grade level enroliment for each sub—d1str1ct‘

The 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
enroliments by grade level for Sub-District 1.

TABLE 40

1974 tn 1977 Student Enrdllmeats for Sub-District 1

-

Grade 1974 1975 <1976 1977

& 3237 3378 3249 2953

| R 3192 3241 2992

2 3044 293 2945 2959

3 3113 2902 2854 2812

3 3162 3035 . 2872 2777

5 308 3037 208 2792

§ 3189 3260 2989 T2

7 N . 382 3212 3085

8 3119 3007 . 2956 2973

9 3350 3291 3102 3204

10 3776 3645 3750 3364
1 “ 2351 2098 2089 - 263)
12 1883 1703 1814 . 1770
Special Education 1580 1723 1704 1593
Post Graduate .0 0 0 0.
Ungraded  ° 125 136 67 97
TOTAL 31881 10894 40195 38924

]
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For each sub-district, proporticnal grade ratios were formed based on
enroliments for the years 1974 to 1977. Each ratio was ¢ ablished by
dividing sub-district grade level enrdilments by the disi ct.@nrollment
for that grade level. For example, -the ratio needkd to p. ject Sub-District )
third grade enroliment for a particular year was calct >ted by dividing -

. third grade enrollment for Sub-District 1 by the third ide enrotiment

for the‘distri;t‘for that same year.. {(e.g., 1974 thiréd ade Sub<District }
proportional ratio - 197} sub-district third grade enro’ °nt/1974 district

_ third grade enrcllment - 3118/18,981 = .164).

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. .

e

TASLE 41 “

Sub«District 1 Proportional xatfas
for 1973 to 1977 and Two and Three Year Average Ratios

. ) Two Year ~ Three Year

Crags 1975 1976 1977 Average Average

kK .150 181 155 153 152

1 ‘ J69 0 189 N (-1 [ .168

2 187 170 167 163 163

3 - .160 187 166 167 BT

4;,; ‘ 164 .162 .168 .63 - .164

\ 5 .163 164 .150 162 82

5 » .168 163 163 163 163

7 161 188 .163 165 T

3 155 157 .18 B ¥+ 157

g 154 AT SN T 144 e
10 o .149 .152 139 46 147 R

n a .148 145 Coase 149 48

12 27 - 38 T I 33 Rk

Special Education .143 147 136 Ad2 42 -

Post Gradu;te 0 0 0 0 >0

Ungraded 064 ¢ 027 .034 031 .042

Sub-District 15§ © %6 154 153 ST

® 9y
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1978 enrollment projections for the sub-districts were ca'!cu'lqted by.
multiplying the proportional ratios by the projected 1978-79 district grade
Tevel-enrollments. For example, Sub-District 1 third grade enroilment was
projected by multiplying the projected 1972 District third grade enroliment
by the 1977 ratio established in Table 41, (2,312/16,955) x 17365 = .166 x

17365 = 2880).

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

g for 1978 on the basis of three ratios similar to thosa appearing in T-b!e 41
for Sub=District 1. A compromise of projections was made for each parti- .
cular graue iével to refiect poiicy changes, grade alterations in the sub-
districts, and so the grade projections would sum to the sub-dis rict total.

The three sets of projections and the adjusted projections appear in Tabie 42.

» v -

TABLE 42

f ojected and Adjusted Endoliments for Sub=District 1
3ased cn Ona Yaar, Two Year, and Three Year Average Proportional Ratios

. &
‘ Projected Enrunmem_:
. ) Adjusted
raze - Gos Year  Taresn  Thice-tar Projes e
X ’ 2635 2601 2533 "-.2630 .
1 2650 | 283 2692 2649
2 < 2189 2822 2806 2786
3 2882 2900 2848 . 2880
a - 2753 2714 2698 2756
5 2609 2641 2641 2614
6 .22 2812 2347 2814 ‘
7 3023 3060 3023 3011
2900 2960 2882 .| 2908
3 3190 9% . 3256 3201
’ 10 335 3640 3665 . . 3466
1 2627 2575 2557 ' 2632
12 L1787 1341 - 1800 179
Spectal Education 1605 1676 . 1676 1603
- Post Greduate 0 1] ‘ 0 ‘ Q
tingradad 102 93 126 ) 103
TOTAL 38015 v262 38282 ) 37847

81 iiy
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Step 11. Projections by Individual School =~ ' “

- -

* Student enrollment projections for -each school we e prepared by using a
school to sub-district proportional ratio technique. The following describes

the technique with actual data for Sub-District 1 {Tabie 43) to illustrate
* the process. o

The proportional ratios were formed by dividing @ach school's enrgll-
ment by the sub-district total enrollment for the pagt three years. For
exampla, in Sub-District 1, the 1977-78 proportional ratio for Drew was cale-
culated by dividing Drew’s 1977-78 enrolliment by the 1977-78 Sub-District 1
total enrollfnent { 390 = 37847 = .010). Two~-year and three-yedr average
ratios were alse 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.

"

9
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TABLE 43

1975 To 1978 Schoal Enrol lments ang Ratios

Usad to Praject 1978-79 Scﬂool garolIments for Sub-Jistrict I

Grage Tatal Etrglliment & Praoportional Ra_tio “‘i‘xge"(.;é;; Thzﬁ:r;;:'

Schoal Name drgan1sation 1973-74 1976-77 1977-78 Ratio Ratio
Anderson K-35 907 {.02Z) 920 (.023) 833 (.021) 022 022
Barry K~6 944 (.023) 952 (.024) 830 (.021) 23 .023
delmone K-6 867 {.021) 815,(.020) 769 (.020) .020 .020
8rooks THR-SPI 13 (.003) 146 (.008) 165 (.004) ° .004 .004

- Bryane K-§ 1012 {.025) 841 {.021) g26 (.021) .021 .022

Catharine K-5 636 (.015) 615 {.015) 608 (.016) 016 .016
Catto ED-RO 199 (.005) 195 (.005) 171 (.004) 004 .005
Comegys K-6 915 (.022) 967 {.C24) 982 {.025) .024 .024
Daraff K-6 831 {.020) 79¢ {.020) 796 (.020) .020 .020
Orew K-8 409 (.010)  -402 {.010) 390 (.010) .010 -.010
walnut Center PX<T 124 {.003) 123 (.003) 111 (.003) .003 .003

© Qunlap - ° K-8 570 (.018) 538 (.013) 472 (.012) .012 .013

Hami1ton K-8 977 (.024) 921 (.023) 926 (.024) 023 .oafa
Harrington _ k-3 10i8°(.025) | 928 (.023) 900 (.023) .023 .024
Harrity PK-3 669 (.016) 646 (.015) 603 (.016) 016 016
Holmes K-5 609 (.015) 583 (.015) 562 (.014) 018 .015
Huey K-6 1246 (.030) 1181 {.029) 1050 (.027) .028 .029
Lea « -8 1313 (.032) 1302 (.032) 1292 {.033) .032 .032
Locke K-§ N3 (.017) 730 (.018) M1 {.018) 018 .0lg
Longstrett -3 1104 {.027) 1052 (.026).. 1040 (.02% - ,026 .027

. McMichael K-8 1049 (,026) 961 {.028) 898 (.023) - .02¢ .024
- Jtitete’] K5 1108 (.027) 1074 (.027) 1032 (.027} 027 .027
) - 024

Morton PK-8 977 (.024) 972 (.0248) 983 (.025) .024 .
Fatterson K-5 942 (.023) 871 {.022) 823 {.021) 022 022
Preel K-8 128 (.010) 442 (.011) 424 (.01} 011 .01
fead - .51 (.901) . - ., -

' Rhoads K6 729 (.018) . 7c8 (.018)! 650 (.017) .018 .018
Washington K-8 509 (.022) 847 (.021) 869 (.022) .022 .022
wilson K-6 537 (.013). 498 (.12} . 492 (.003) 012 013
wolf - 301..(.007) - . - - -
Penrose F%-5 - . 537 {.013) 557 {.014) 014 -
pepper Middle 6-8 900 {. 027 993 (.og%; 1026 {.026) .026 024
Tilden Middle 6-8 1328 (.033)° - 1259 (.03%)" - 1108 (.029) %" .030 .031
Turner Middie 5-8 1641 (.040; 1857 (.041) 1585 (.041) N.") .41
Sayre Jr. High 7-9 1880 (.045) 1783 (.045) 1704 {.044) .04 .045
Shaw Jr. H gh 7-9 1409 (.034) 1302 (.035) 1281 (.033) .038 .034
Sulzterger Jr. High 7-3 1849 (.035)-. 1429 (.036)} 1476 (.038) .037 .036

’Bartrma Sr, High 9+12 4288 (.°07) 3999 1.100) 3938 (.101) .100 03
University City 9-12 2987 (.Q73)° 3N (.078) 2756 (.071) .075 ¢'°74 ﬁ

Philadelphi
?sinior :i;hp : 10-12 26184.068) 2899 (.072) 3181 {.082) .077 .073
ERIC 104

-83
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Table 44 incorporates the 1978-79 enrollment projections calculated *
for each school of Sub-District 1 using the 1877-78 ratios, the two «nd three
year average ratios, and the adjusted projected enrollments. The-projections
ware established by multiplying each ratio t1mes the projected sub d1str1ct
enroliment for 1378-79. o -

4

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

Calculation Time and Approval Proéess

The School District of Philadelphia's enrollment projections are cal- .
. ¢ulated annually during the months of December and January. The actual cal-
culations require approximately one and 3 half weeks - gne week for a statis-
tical clerk to make the straight methodological calculations, and three or
fo ir 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 populatian trends,
the District Demographer is able to adjust the numbers if the estimates

appear to be dramatically different than the information he las for a par-“
- ticular scthl or grade level:

After the calculations have been adjusted, “he resulting pgojections
are reviewed and approved by the Exacutive Director of the Office of Research
and evaluation. The approved projections 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 d wfy of

the projeetions in late spring and begin planning for fall enrolliments at
that time.

(1
M
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i * TABLE &

| | 1978-79 Student Snrollment Projections '
¢ N by Schoo! for Sub-District |

4 }a
. . ‘ PROJECTED ENROLLMENTS " .
- \, : * Two Yesr Thrae' Year ' s
g 1977-18 Average Average Adjusted
Schoo! Name Ratios __Ratios - Ratios . 1978-?9£.
Avdarson T 835 83s 817
farry 797. 873 873 . 813
. Belmont T 789 759 759 782
Brooks . 152 182 152 7» 164
Bryant . 797 797 835 809
Catharine . 897 607 807 - ‘o, 593
Catto 152 . 152 B 1 167
> Comegys 949 an . m 961
Daroff L : 759 S /< 78
Y orew , 380 380 ° 350 380
. Walnut Cantar 114 114 114 110
Qunlap ) . 456 456 T e
Namilten - . 9. g7z ¢ o 908
Harrington ' 873 873 9N a8t
daerity c. 607 - % 607 607 596
 Holmes "s32 - - 8§32 T sep 551 -
N Husy 025 1063 "no 1028
Lea 1253 1215 ’ 1215 1264
Locke 683 633 - . 683 . 695
Longstreth 1025 C 587 ' 1025 - 1002
McMichael 873 M, M . an
Mitcheil © 1028 © 1028 . 102§ 1009
.Y Morton , 949 . g1 . . 96l
) Patterson . 797 . 8% 835 805
Powel 418 418 418 414
’ »  Read’ -~ ’ - - ' - C .
Rhoads ! §45 - T B8 e 624
washington 835 835 835 851 ,
. witson 494 456 494 483
- Wolf : - . . S -
Penrose 532 $32 - 509
Pegper Middle og7 %87 - m - - 1902
' Tilden Middle 1N 1139 N7 1031
Turner Middle 1556 1556 1556 1548
Sayre Juntor High 670 . 1670 1708 1666
Shaw Junior High 1253 129} 1291 - 1282
> Sulzberger Junior High 1443 1405 1367 1442
Bartram Sentor High 383 w6 390" 387
University City 2696 . 2847 2809 2708
o " West Philadelphia : .
‘ Sentor High mns L 2923 1 O AN k}F 2
' \ er ¢ “UH



Summary ‘ e
’ LY « . .
The Schgol District of Philadelphia calculates enrollment projections
for three levels - district, sub-district.and indiQidual school. The district .
and sub-district projected enrollment totals act as cantrel totals in making -

the ind1v1dua1 sch001 and grade-level projections. - @

A ‘wodi fied grade progression ratio methodology is used in.ca’ ‘culating
the district grade-level projections. The grade level projections-are
adjusted to add to the district projectgd fotals which have been extremely
accurate in the past. Kinderga;ﬁgn and first grade enrollment projections
utilize a ratio of the actual numbers of kindergartners gpd 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 being projected to
arrive at the projected enrollments for the two grade levels.

&

Sub-district enroliments are proaected by grade level using a propor-

tional technique whereby a ratio is calculated that incorporates past grade .o

.. level enrollment for a sub-district divided by the Past grade level enroll-'
ment for the district. The rd#tio is multiplied times the projecte! district
grade level enroliment to arrive at the projected grade level énrollment:
for each sub-district.

- Sm—

Sgodent enrollments for individual schools are projected using a school -
*0 suh-district proportional ratjo techmtque. The proportional ratios ‘are
formed by dividing each school's enrollment by the sub-district® total enroll-
ment for the past-.three yegrs. An average ratio for each school is computed
and multiplied by the projefted sub-dtsfrict enroliment to achieve the school
projectigns. The individual school projections -are adjusted so as to sum to
thesub-district total projection and to reflect population and residential
trends in the sub-district. » .

-~ The actua} calculations take approximately one week to complete. . Up _
. to another week is spant reviewing and adjusting the projections to meflect-<-
"‘new developments in the school attendance areas, the sub- districts. and the
over=-all district. :

o After being approved by the Executive Director of the O0ffice of Research
and Evaluation, the projections are ‘sent ;to ‘the Budgét Office where the
following year's budget proposal is developed on the basis of the proJections

4]
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_ January 21, 1980.

The Austin Independent School District .
Enroliment .Projection Methodology.

3

~Augtin Independent School. District
M The Austin Independent Sbheol District, the sixth largest in Tekaa.
serves over 57,000 students. Like the Austin metropolitan area, the school
age population has rapidly expanded geographically, leaving some schools
without esough students to justify their continusd operation.

The schoo! district serves most of the city of Austia and some dut-

_1ying areas. Six other districts exist in the area. -

The school district employs ovér 3,000 teachers, more than 31 percent
of whom possess graduate degrees. Teacher salaries range from $9,624
to $18,075 per annum. The teaching staff-is 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 d1str1ct‘= student/teacher ratio is-22 to 1 -

School attendance has remained relatively steady"afthe 92 .93 percent
level® Although student enroliment has been onTy slightly decreasing, the
distribution of students in the district has shifted dramatically and some
schools -have beeg,slosed.

An area of major focus for the Austin Independent School District is - _
planning for the implementation of a desegregation plan for utilization on

The Department of‘Plann1ng and Programming in the Austin School District

.provides annual and long-rang. enrollment projections for use.imw manage- :
ment ‘planning for demands for facilities, personnel, and educational ser-
vices and programs. - w

A description of the enrolliment projection methodoloﬁ} presentiy in -
use in the Austin Independent School Distr1ct..ollows. o

L4

Austin Student Enroliment Projection Methodotogy S

Austin Independent School Distr1ct student enrojlments are projeciT"
for onz 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-8ishap, director of Planning and Programming for
« Austin Independent School Dietrict i oeves

The School Resource Allocation Model {SRAM), programmed in FORTRAN LV,
projects anY analyzes anroliment, personnel, and facilities.for the d1strict ’
and individual school levels, and has the capability to simulate school

boundary changes and integration procedures... Figure 4 displays- the flowchart .

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

s

9¢. -. 10.",'
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in this'chapter?, and will follow the outline Used in chapters 4, 5 and 7. 7\ -

Projections of student éenrollments for the district, by grade level,
are updatad annualiy using the cohort survival ratio n&thodology Based
on ten yeaps of past enrollments and several environmental and policy
variables; projections are made for two time periods of the school year,
kncwn as T (beginning) and PEAK (piddle}. Tha input variables
used 1 ons are 1isted and appear in Figure 5. Low, highj

and ayerage cohor survival ratios for the ten years are analyzed for use
) 1 through 12. Kindergarten enrolliments are esti-
matediby a -birth to \p&stikindergarten enroliment ratio, except during the
years fhat policy aiterations have been made. In' 1977, for inetance, ‘the
. Texas/legisiature implemented a new policy for Texas schools that prdvided
for t 1igibility of all five year olds for kindergarten enrollment.
With the new policy just being implemented, and without historical data
. for kindergarten enrolliment within the context of the new policy, 1978479 .

kindergarten enroliment was projected to be the same as that pro;ected for
first grade for 1978-79. :

: Individual school student enrollments are projected by grade level —
< for the START time period using the cohort survival ratio methodology and
ten years of past eprollment data. For initial grades when school buildingy
changes are necessary (i.e., middle school, junior high and senior high),
the past proportion of the initial grade enrolliment from feeder sthocis
. to the school enrollment is used for ‘projecting enroliments. .Total s¢chool -

enrolIments, are estimated for the PEAK time period using past enro’lment
trends. e .

~ The fnllow1ng sections ‘summarize Austin's enrollment projection
téchn1qu2fand 1llustrate the process —used to project 1978-79° enrOsIments

- - -

_ Grade-Level ijict?ons~ -
L . -
- Austin used a seven step process to project 1978-1988 grade~level
N enrol1ments by means of the cohort survival ratio methodology.. Projections

are calculited for two annual periods of-the school year known.as the - - -

« START (beginning) and PEAK-(middle}. The projectien technique. Has-beeri*~ -
_truncated to sh~w only a one year projection for use in this chapter. An
.abbreviated description of the process used to project 1978-79 START and
PEAK enrolliments is presented here. .-

H
7

- .

: 2 Specific information. on the personnel, facilities and boundary ..
simulation portions of the model, as well as the enroliment
portion, can be found-in-Or. Bishopie-Ph.D dissertattion entitled, 7~
"Development and Evaluation of a Schgol Simulation Planning Model"
(University of Texas at Austin, January 1975).

¥
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FIGURE 4 E :

General Flow Chart for the Scheol Resource Allocation Model
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Step 1. Collection of Past Enrollment

- A data base of up to ten years of past enrollments 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 perjods are
shown in Table 45to illustrate the 1978-79 enrollment projections.

TABLE 45 |
" ) September and January Enrollments for 19%5 to 1978°
*, : September ‘ January
Grade 1975-76 197677 1977-78 = 1915-76 _ 1976-77 _1977-78
K 3155 3379 3368 210 77 3412
1 4429 4743 4972 4463 4753 4986
2 4263 4447 4711 4270 4491 4701
3 4159 4118 4332 4135 4135 4313
4 4291 “4140 4011 4291 4170 4053
5 4631 4142 - - 4035 . 4651 4128 4025
6 4388 4540 4086 . 4900 4537 4088
7 - 4892 4900 4657 3914 4859 4622
8 4970 4834 4822 - 4919- .- qf10 - - 4765
9 5182~ 5046 5058 4944  ©°4859 - 4s8l
10 4573 4845 - 4936 - --4395 - - 4592 - 4672
11 4259 - 4451 4341 - 3905 T 4114 " 4055
12 3519 3392 3517 3294 3178 3328
*° TOTAL 57171 56977 56846 56291 56103 55901

Stép 2. Formation of Cohort Survival Ratios for Grades One ﬁhréggh'Twelve :

- . To compute the 1978-79 district enroliment projections, by grade level,
the School Resource-Allocation Model-first caleutated the Tohovt: suvvival
ratios and standard deviations. for. each -grade-to-grade category for-the -~ -~
. START time period. Ratios were computéd for ‘each grade~to-grade progréssion

«  ‘by dividing the enroliment for a specific grade for a specific year by the
next lower grade's enroliment of the preceding year. A mean survival ratio3d i-..
for each grade-to-grade category, as well as high and Tow survival ratios ,
were developed from standard deviations and were then used to estimate -
enrollments for 1978-79. A read-in option was also provided. .The read-in
option allowed for the introduction of a survival ratio that represented

.~ outside variances not comsidered by the high, low, or mean surv1va1 ratios,

. such as school cicsupes o districtopohicy ¥lterations. 1 77

. 3 The ratios in this section are based on ten years of historical data.
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Table 46 displays the high, low and.mean survival ratios and standard °
deviations for each grade progression used for the 1978-79 START enrollment
projections. :

- -

-

TABLE 46 T .

Survival Ratios and Standard Deviations for Each Grade Progression
for the START Enrollment Projections-

Survival ratios

* : ‘ Standard

Aruitoxt provided by Eic:

Grades High - low  Mean _Deviation

1-2 1.022 © 0.991 1.006 .015. -
2-3 0.98 - 0.970  0.985 1014 '
3-4 1.022 0.978 © 1.000 .022

4-5 1.003 0.972 0.988 .015 “
5-6 1.013 - 0.983 - 0.998 _  .015 T
6-7 1.052 . 1.015 = 1.033 .018

7-3 1.003 0.980 "~ 0.992 °~ ° ° .0l2

T 8-9 1.075 1.028 1.052 .023

9-10 1.003 0.937 ° 0.970 .033

10-11 ©  0.984 0.925  0.954 .030

11-12 0.820 0.785  0.803 .017

EKC | .- , S



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

After survival ratids were calculated for ten years of past data,
and high, low, and mean survival ratios were recognized, six projection
variations were calculated. Table 47 displays the high, low, and mean
projections for the 1978-79 START period along with projected enr'o'llment
figures that reflect the changes occurring at each grade level.

-

TABLE 47

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

Estimatad Enrollment Projected A

Grade High ‘ low . HMean Enrol Iment
1 4981 4981 4981 4981
2 5085 4931 5008 - " 5008
3 5073 4781 4926 4926
'y 4809 4472 4639 4639
5 4441 4121 423C . 4280 ‘
6 3074 3832 3952 3952 "
7. 4297 4023 4159 4159
8 4312 4063 4186 4186
9 5025 4693 4858 4858
10 - 5198 4646 4918 4918
11 . 4991 14381 4581. 4681
12 3983 3583 3781 .~ 3781 ,
Step 4. Calculation 61’ Kindergarten Enrolliment *

In 1977, the Texas legislature made all ﬁ ve year o0l1ds e'ligible for
kindergarten enrollment. Without historical data for kindergarten classes,
"SRAM projected kindergarten enrollment for 1978-79 to be the same as that
for first grade for 1978-79. The projected kindergarten enrolliment for
1978-79, therefore, was 4,981 for the START of the year and 4 983 for the
PEAK of the year. -

) . 113 N

Qs



Step 5. Calculation of Special Education Enrollments

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

&

TABLE 48

Past Enrollment and 1978-79 Projected Enrollment
for Special Educat10n Programs

L

. Y START Enroliment - ‘ PEAK Enrollment
Projected Projected
1975-76 1976-77 1977-78 1978-79 1’1975-{5_ 1976-77 1977-78 ]9?8-?9 o
1399 1526 1709 1880 1392 1521 1732 2004
. enr=d

. _Step 6. Incorporation of Proaacted Group Earoliment

In addition to grade level project1ons the School Resource Allocatidn
Model (SRAM) 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 aumber to be estimated, the more i
accurate the projection. The projected smaller numbers (i.e., individual :
schoo1s) are chosen to’'sum to the larger group totals for the most accurate
results). The elementary, junior high, senior high and special education
enroliment projection totals are shown in Table 4»9

&

TABLE 49

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

Lr

Projected Enrcl Tment

1978-79 -
Elementary Schoo!  ~ : 31,893
o Junior High School ‘ . 8,840
- Senior High Schoo! : 18,163
Regular Total | 58,896 - e
Specféi Education _ 1,880
District Total 60,776 - .

Aruitoxt provided by Eic:



Step 7. ProJections‘by Individual School

Projected student enroliments for the START time period for each school
in the Austin Independent School Disrict were calculated by the cohort sor-
vival ratior method utilizing tan years 6f past enrollment data. For eadin
grade-to-grade progression within each sthob1, survival ratios were calcu~ °
lated for each year. Low, high,‘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 establ1shed by looking at the past year's
projected enroliment and the survival ratio used in the projection for
each school by grade level. A comparison was then made with the actual
past year's enrollment and survival ratio for each School by grade level.
The past year's sSurvival ratio was adjusted to reflect any new agrawth or
school closures in attendance areas. Projections were then calculated for
each grade level utilizing one of the four survival ratios. Initial gqrades
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 descr1be the steps used to Project elementary,
“junior high and senior high school enrollments, using the past three, years
of actual enrollments.

Elementary School Enrollment Pfojections .

~ ‘ During the 1978-79 school year; therewere 61 elementary schools
in the Austin Independent Schoot District. Table 50 displays, by grade
level for two elementary $chools - Allison and Andrews - the past three
years of enrollment-and the survival ratio used to project the START period
non-initial grade enroliments. Projected enrollments in initial grades of -
the elementary schools (kindergarten) were ‘calculated by muitiplying a :
proportion of the number of births five years prior to the kindergarten
year to the. kindergarten enrollment, by the number of births five years
prior to 1978-79. Enroliment projeéctions for the START time period were
calculated by-grade level, and School enro]lment totals were .calgulated

,‘for the PEAK time period . , ‘ .

On Table 50 , the 1977-78 enrollment for each Qrade_level.was. ...
multiplied by the Survival ratid appearing next to it in parentheses, to
project the nest grade enrollment: - For-example, the '1977:78 first ?ade |

. enroliment (121) was multiplied by .930 to acquire the projected 1978-79 ‘o
second grade enrollment.(113).

x
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Taedf S0

1973-78 Earoliments, Survival Ratios and 1978 Projections
for Elesentary Schools by Grada Level for the START Time Perfod
and the Projected School Total for the PEAK Time Period

Past Enroliment

START s PEAK
. Projected . , Projected .

; ' {(Survival START PEAK
Allison 1975-76 197677  1977-78 Ratio). 1978-79 1974-75 1975-76 1875-77 1978-79

K 103 13 108 m 90 m 106

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

2 1 0 128 {1.000) 13 N 113, 105

3 123 103 . 104 (1.000) , 128 7 148 126 103
.4 131 131 96 (1.000) 104 138 © 130 129
. 5 131 108 - 13 9% .+ 191 130 116

Total .70 624 . 6§70 623 78 . N3 670 674

 Andrews ‘ . v
X 65 53 6 97 60 59 59
v B 90 105 (1.000) 105 7 84 0
o ¢ 84 83 85 (1.000) 105 69 88" 86

3 8 86 8 {1.000) - 88 98 82 84

s 96 : 386 {1.000) 78 96 97 80

5 93 9% 79 86 116 90 96 -

Total 497 aa 494 $56 516 496 495 = 560

t ]
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Junior High Sghool Enrollment Projections .
Ry .

Eleveh junior high school$vserved the Austin Independent School
District during the 1978-79 school year. Table 51 1illustrates three
years of past junior high school ¢nroliment, none-initial 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 projegted by multiplying the past proportion of elementary -
feeder schaol atgendance to each junior high school, by the projected
enrolliment at the feeder elementary schools.

TASLE §1

19741978 Enroliments, Surviva) Ratios and 1978 Pr&jections
far Junior High Schools by Grada Level for the START Time Pertod
and the Projected School Total for the PEAK Time Peérind

- )
¥y

. -.Past *Enrollmeut \ ’
START . .. ) * PEAK - :
Projected . Projected
_ * (Survival STARY . PEAK
Allan 1975.76  1976-77 _1577-78 ' Ratdo) _1978-79 1974-75_ 1975-76  1976-77 _ 1973-79
. 3% 199 v 178 (1.050) 163 215 244’ 15§
232 246 277 { .900) 185. 380 241 251
8 i’ . 23 - 2@ ‘ 04 7 - 343 255
T'Tota) 83 678 635 ! - 52 1003, 828 6713 520
fedichek o _ . .
© 7 591 628 607 (1.0s4) 549 55¢ - 597 ;628
8 . 563 408 . 605 640 54 - 562 - 616
Total 115¢ 1236 1212 1n8y 109 159 2M 199,




" ; *Senior High Scheol ‘Enronme'nt Proje&tions

‘Table 52 displays, for two senior high schools - Reagan and
fravis - toree years of past enrollment data, non-initial grada survival
ratios, 1978-79 enrollment projections for grades 9, 10, 11, and 12.for
the START time period, and senior high school total projections for the

“ PEAK time period. Similar’'to the junior high school enrollment projection
process, initial grades were calculated by multiplying a ‘proportion of

. - junior high feeder school enrollment to senior high school enrolliment,
by the projeqted enrollments for the Jjunior high feeder schools.

TABLE S2

1974-1978 Enroliments, Survival Ratios and 1978 Projections
for Senfor High Schools by Grade Level for the START Time Period
and the Projected School Total for the PEAK Time Period

* Past Enrollment

. START . - -+ Projected PEAK Projected

_ (Survival START ) . PEAK 5 3
"_Reagen 1975-76 3191877 1977-78  Ratio}  1978-79 - 1974-75 1975-76 1976-77  1978-79 .
I 9. % 899 - 57 { .950) ~ sds. sp2 - 438 489 ‘ h T T
S 10° 462 &5 7§85 T .%00) . 360 - 463 429 429 ‘
N s s17 388 T (.700) . 410, 374 372 473
12 309 299 w0 248 0 303 282
Total 3857 1750 1725 o 1749 1537 1623 1675 1659
Travis : . . .
9 850 528 573 ( .950) 578 496 509° 51§’ ‘
10 501 498 518 (1.100) 544 441 881 478 , ,
A ags s . ss0 ~ ( .750) 570 837 447 488 .
12 330 %0 61 a20 233 3 293 ‘¢
- Totsl 1886- 1896 2002 . me 1607 1728 1772 2048
. ‘ 28
- oy¥ H

. ' ] .
. ' v
.
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. .
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 Calculation Time and Approval Process

The annual calculation process for projecting enrollments in the Austin~ «
Independent School District commences in November and is completed in early
March. The actual calculations begin in November with the updating of the
School Resources Allocation Model incorporating.enroliment 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 aga1nst the last year’s actual
enrollment. The demographer researches each school attendance area to iden-
tify changing trends,and circums nces. “He then decides if a significant
 alteration in the previcus year's enroliment was due to a new trend that

will continue (such as a clesing 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 for'each school. Changes to the updated program are usually ‘

made in a half day's time and another half'day is used for the, Director of

Planning and Programming and the demographer to review “the new resu!ts

If changes are necessary, the program is rerun. -

Around the middle of January the projectlons are sent to the Finance

Office for staffing allocations. The projections and staff allocations
are serit to the individual schoels. The principals are allowed approxi-
mately one month to-express concern ovér the projected enrollment and
staffing numbers. They must present thefr concerns along with a Justi fi-
cation in writidg. The revised projection$ are usually distributed in

early March and any individual school disagreementmbeyond that time is
made on an 1nd1vidualfschool basis. '

"Presently no adoption by the Executive- Cabinet is necessary since
enrollment projections are merely considered to be an administrative - -
« Process that needs to be done. After the implementation of the new .deseg- -

» regation mandate, however, the enrollment projectiems which will for the
first time project déclining enroliment, will be considered a pol1t1ca1
. process and cah1net approval will become necessary.

RS
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Summary . : ®

&

Austin Independent School District enrollments are projected gne to
ten years into the future utilizing the cohort survival methodology in an :
automated system known as the School Resource Allocation Model (SRAM).
Projections are made by grade level for the district and for the beginning”
of the school year for individual schools. School totals are prdjected

for the middle of the year.

The SRAM provides high, low, and mean survival ratios developed from
standard deviations to estimate grade leve) enrol'ments. A read-in option
is also provided to allow for the introduction of survival ratios that are

‘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, ‘however, altered
the eligibility requirement for kindergarteners. With no historical data
o which to base new projections, 1978-79 kindergarten enrollments were
projected to be identical to the first grade pvojections. C

: The calculation and appr&vil process reduires about four and a half
months. Individual school principals are given an opportunity to agreg

or disagree with the projections and when adequately justified, adjust--~-- "~

ments are.made to the projections. The approval process is predicted to
change slightly in future years due €0 the new desegregattomrmandater--~-— -~
With the projection of enrollment decline, the enrolliment projection process

-will be considered political and cabinet approval will be necessary. C &

: T RN 717 R ‘
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The Seattle Public School District
. Enrollment Projection Methodology

&
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. 3 The Seattle Public School
oA District Enroliment Projection Methodology

o

" seattle School District i ‘ ,

The -Seattle School District, contiguous with the city boundaries,
covers an area of 81.72 square m1les In December 1978, 53,885 students
were enrolled in the district. As of the same date, the distr1ct employed .
approximately 3,000 professional personnel. Over the past ten years, the
$tudent/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 of 318,948, SRR

. In recent years, Seattle has faced a decline in the public school
-~ .enroliment. - By October 1979 Seattle Public Schools had dropped to almost
50,000 students, the 1owest number of enrollees since 1924. In the past:
- five years {1974-79) enroliment has declinegd 27 percent; since 1969 '
district enrollment has declined 44 percent:t The Seattle district also
has implemented recertly a desegregation busing plan to reduce the racial
imbalance among the attendance areas within the district. This new plan
makes Wt difficult to predict future enrollment by previous methods

. . Seattle Desegregation Plan

Seattle is a city with a large and diverse population.. As in most
big cities, ethnic groups tend to live in neighborhoods with others of their
race and nat1ona11ty3 creating segregated schools when students simply =

v attend their neighborhaod schools. In 1977, the Seattle District School
. Board first determined the need for busing as a meane to achieve racial -~
_balance in the schoals. The Seattle Plan, as the des .gregation plan was
<1:._aHedf was fully 1mp1emented into the Seattle School system during the

all of 1978.

The Seattle ﬁian has four bésiC'cpmponents. They are listed.

o, 1} Zone Organization: For administrative purposes, the Dis-
trict is divided into three zones. These Zones were de- v

. 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
o each of the three zones. A school is considered: ractatly -
~Te .. imbalanced if the enrolliment exceeds the total minority @ =~ °
. e " enroliment of the district by 20%. Predominantly minority
- . scheols are paired or triaded with preddminantly white
\C' L schools., Pairing is done by a re-configuration of grade
. 0 k *. levels of-affected schools, Ome-leg of the pair-hag kin--- *
» /.- - dargarten and grades 1 through 3; the other leg of the pair
- * +has kindergarten and grades 4 through 6. Thers are paired .
- . - scHEols with a kindk;g;r%gn through grade 5, schools which ’
- ugh 3 w4 and- 5tgrade levels

- |

o
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"3) Assignment Patterns™for Secondary Schools: Racial ‘im-

atance 1§ reduced through the use of school ‘assignment
.pattogps Students ‘residing in e]ementary school atten-
dance areas -are .assigned to middle and junior high schools
and hxgh schools within the zone according to patterns which
. . would bkest achieve a raciaﬂ balance. .

4) cEducatwnal'Optxons This "is an 1mportant feature of the
- Seattie Plan. It provides the students with the option of .
o . transferrxng te different schools within their 2Zone, but . '
o only if that trandfer does not-upset the racial balapce of
. the receiving-school.. Four types of transfers are available
. for educg;xonal optxons They are: .

a. Tzn-option program transfer ) )
bs e alternative program transfer A
c¢. The indi¥idual program opportunity transfer
c. The voluntary raciil transfer program

The board refused to disrupt the high school stuydents' school years
by fbrcxng juniors and senfors tofcomplete their education in a different
school.” Thus, mandatory bus1gg takes plate‘only in the entering grades
of the secondary school years.: The Qffice of Student Placement holds the
agthority and the responsxbilxty for the assignment or &ransfer of stunn
dents in compliance with the Seattle Desegregation. Plan.

.  The Seattle School District provided transportation for’ the studepts .
sin those areas included in the desegregation program. Studenfs whp clioose .
optionsﬂmust arrange their own transportation. A student is ‘eligib{}. for .
transportation, however, if he/she lives beyond two miles.of his/her.®
school attendance area. '

p . -

1 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 diatrict relies on accurate predictions, both on a long and
short-term projection range. The Department of Planning, Research, and

, Evaluation is responsible for these projections. As the city continues

r to -change, the Bepartment of Planning, Research and Evaluation’ also updates

jts information and expands its program as the city expands.

A description gf the student enrollment projection methodology pre-
sently used by Seattle Public Sthools follows. ‘

Seattle Student Enrollment Projection Methodology -

. Seattle School district utilizes the cohort survival enrolliment pro-
jection methodotogy in arriving at district level and individual school
level enrollment"projettitms for' the future ykar.

Enro) Iment projections on the d1strict level are calculated by grade
level usifg an average of three years' cohort survival ratios, weighted
to allow the year closest to the projected year-to have the most

N D b
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explanatory power. ﬁﬁén tested with past data, the three year average
cohort survival ratio prov1ded more accurate projections for Seattle than

- usMg 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 unwéighted
average cohort survival ratios on ten years of past enrol1ment 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 ratios were

used to project individual school enrollments by grade level, as had been
done 4n the past.

Grade-Level Projections .

Seattle school district grade level enrollments are projected on a
o Yyearly 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 projectien ut1l1zes a number of
live, births to kindergarten ratio.

The n1ne steps used to project district student enrollments for
October 1978 and January 1979 with actual data“illustrations, are des-
cribed below.

Step 1. .Collection of Pag;ﬂfnrollment'

Total enroliment by ;+=a¢ level for the four previous Octobers and
Januaryg were used for projecting October 1978 and January 1979 enreoll- -
mentgzy Table 53 displays the past enrollments used for projecting those - -~ -
two eénrdllment figures. . B

Table 53 also illustrates the. enfnJlmant-patterns ~in Seattle over the wer .-
__past yearseand the enrollment trends within the school year.. Betweén 1974..
“and 1977, October total district enrollment dropped vy 10,395 students, an
. average of 3465 per.year. . October to January enfollments have"dbcretsed anadASRIES
at an average yearly rate of 1762. The rate of decline withia.a.given - -~ .
school year and between school years slowed down in 1977-78 even though i
enroliments continued to decline.

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

" Step 2 entails computing survival ratios on the basis of the past _——-
enroliment data found in Table 53. Table 54 shows the survival ratios for
~each year of data for the two projected time per1ods as well as an average
rat1o computed in the next step. :

Difﬁering methodologies were used to compute ratios for proaecting
October 1978 and January. 1979-enroliments. For October 1978 project1ons.
survival ratios were -formed for each grade level by dividing October 1974-
77 enrollments for grades 1-12 by January 1974-77 enrolliments for-the pre-~
ceeding grade level.- For-exampie,-the~second~to’ third yratté-survival” -
ratio for 1977 was formed by div1ding October 1977 third grade enroliment
. by January 1977 second grade enrollment [e.g., October (77) {(third grade) _

January (7_7 {second grade)

iy

*
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%%%% = .9269] to obtain a second' to third grade survival ratio of .9269.

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
las does the QOctober ratio. Instead, the January ratio represents the _
survival within each grade from October to January. The ratios were form-
ed by dividing January enroliments for a given year and grade level (K .
through 12) by October's enrollments for the same school
year for the same grade level. For instance, the 1977 second grade sur-
vival ratio used for January projections was calculated by dividing Jan-
uary 1977 second grade enroliment by October 1976 second grade enrallment
to obtain a ratio of .9910 [e.g., January (77) (second grade) _ 4259 = -

ctober ) (second grade) '

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

-

- ‘ ~ TABLE 53 "

Enroliment Data by Grade Level Used'iﬁ Projecting October 1978 and January 1379
Grade Leavel .Enroliments

~

ma CHTOMETOCER WP mr o my o my
K~ 5095 5120 5041 ., 5005 - 4296 -4 o323 .- 3610
1 4906 4846 4850 4861 . 482 4807 4292 4255
2 a637° 4538 4599 4532 4540 — 4499 4557 ~ 4893
3~ a2 3810 4418 4398 “a254 . 4259 - 4170 a128
. 4594 452 433 4299 4167 4135 995 3985
5 4g8Y 4wz saz2 4376 a044 3970 3938 3865
.6 4:6 4868 a6s4. a2 - a8l 40e2 s 30
7 5258 5160 4937 4369 4468 4375 3959 3926
8 5383 s 5057 4974 4674 4476 4276 237
‘9 5391 5156 5326 "5054 " 8102 """ 2809 4487 4457,
10 5498 si; - 5280 4980 5120 a@ss ez 4483
m 5426 5143 . sm 4810 - 4969 4656 47195 - 4435
12 5295 . §008 - -5028 ;s < 4810 49 8835 7 8216

TOTALS 63632 £4227 83176 61476 99349 " 57685 - 53237 93760 .

a 13



TABLE S4

Survival Ratios for Each Year by Grade Level for -
o -t Qctober Projections and January Projections

Survival Ratios Used in . -, Survival Ratios Used In

Gctover Projections , ' . January Projections
danuary to October: | Average gctober to January | Aversge
Grade 1375 1976 1977 Ratio Il Grade 1975+76  1976-77 1977.78 Ratio
K-} 958 (9635 L9956 . .9782 lﬁ X 9929 10038 9965 - .9983
12 .59 .9340 280 %836 fl .9941 99697 L9919 L .9937
23 .9526 .9387 9269 - Loz || 2 .9855 .9910 9860  .9876
33 .780  .%15  .938) .979 3 9955 1.0012 9900  .9%47
-5 9736 9407 9524 .9521 ‘f 4 9968 .o L9875 99207 .
56  .9632 9331 9532 .96a2 5 .9896 9817 . .e815 . .9830
57 1.0142 (9626 T .9795 .9797 6 9915 " .9%0  ©.9805  .9865
7.9 .9801 .9600 9774 .9721 ‘l ? 9863 - L9792  .9917 9887
9-10 1.0241 10131 1.0036 1.0102 9 .9490 .9426 993 . .9691
10-11 1.0039  1.0059 9877 . .9965 10 0366 - .9483 - .9290 +  .9366
Welz 9765 1.0000 2741 9832 " 9231 .9370 9250 9287

y , 12 .9380 +9337 .9297 .932%

Step 3. Calculation of Average Survival Ratios .

As Table 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 projectiens. To cap-
italize on past trends to explain future enroliment, an average survival - - - -
ratio was computed.. The average-was weighted to allow the year closest to~—— - -
the year being projected to have the most explanatory power. The weights 3,

2, and 1, were assigned to each year’s October survival ratios according to

their proximity to the data being projected.. -For instance,: the ratigrofiz s ~:

.9436 used for second grade October projections was found by 1) multiplying

_ the -1-2 survival ratios for 1975, 1976 and 1977 by 1, 2, and 3, respectively

* and 2) adding the weighted ratios, and 3) dividing by 6. (E.g., [{(1975 1.2
grade survival ratio) + 2 (1976 1-2 grade survival ratio) + 3 (1977 1-2 . _
grade survival. ratio)}]-+ 6.s .[1 §.8491) .+ & {.9340)-+-3(.9480)} > 6~ - -
(.9491 +1,8680 + 2.8440) * 6 = .9436.) .

¢ For the January 1972 prejections, the 1975-76, 1976-77, and 1977-7

" ratios were multipl{ed 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 (1976-77 second grade ratto) +-3-(1977-78 second grade ratio)] = 6= -

L}
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" {1 (.9855) +72 (.9910) + 3 (.986D) < 6 = 9876]. B e e

TABLE 55

~ . Enrolisments and Ratios for Projecting Qctober 1978
and January 1979 Enrollments _ . .-

- -

Average Aéerage

R I A - B L
K 2610 9782 : . .9982 - ’ .
i 4253 . .943 L .9937 - /09,
2 493 — 3 9382 15 - .878 3965 a
1 $128 i .9479\,) 3502 3 .9%47 3y 4180 °
" 3945 .9521 am - .9907 877 |
5 365 942 3756 : 9830 L e
§ no ' 9797 2865 L9865 3616
7 926 T 263 7 987 1587
8 ° Q37 “ 1.0043 3816 . .9787 . 3735 Cos
9 8457 1.0102 4255 . 9691 a124
10 0483 T | 4502 9366 a217
" “is 9832 w7 9787 4149,
12 4216 Ak .9325 © 4066 ‘
. TOTALS §376Q ' | ’ 51534 50178

Step 4. Calculation and Selectfon of 1978-79 EnvolThedts — = = = -

First through twelfth grade enrollments for October 1978 were estimated _

by muitiplying. the average weighted survival. ratios obtained-in.Step 2»for-- - =~ - «
each grade-by the actual 1978 January enraliment for the previous grades, :
The calculations are shown ¥n Table 55 {e.g., October 1978 fourth grade "
enrollment was projected by multiplying January 1978 third grade enroliment

by the 3 to 4 ratio - 4128 (.9479§ = 3913). January 19/9 projections were
obtained by multiplying the average ratios-by.the-projected Qctobesr 1878~ -«
enrolliments for éach grade (e.q.,” January 1979 third grade enrollment was

" projected by multiplying the Dctober 1978 third grade projection by the
third grade ratio - 4202 (.9947) = 418D). The-multiplication of January
enrolIments by the January-to-Dctober survival ratio is done diagonally, not

o5

Aruitoxt provided by Eic:
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horizontally as the table-may imply." The multiplication ef_iﬁerattober
to January ratio and the October prpjections 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 for October 1978 and January 1979, excluding kindergarten.

Step 5. Formation and Calculation of Kindergerten Enroliments

Three kindergarten ratios that incorporated birth data and past kinder-
garten enroliment data were establishad and averaged to obtain a ratio for
prajecting OCtober 1978 kindergarten enrolliment.

Four steps were used to proaect October 1978 k1ndergarten enrollment .
Those steps and calcutations follow:

- 1) :Three ratios were established us1ng October 1975, 1976, 1977 kinder-
s garten enrollments and dividing by.the number of births in Seattle
five years prior to each year. (E.g., #Kindergartners in 1975 _ S041 _
‘ : ' : #B1rths in 1970 - 8482

.5943; #Kindergarthers in 1976 _ 4296 _ 626g: HKindergartners in -
f8irths in 1971 (31 . * #Births id 1972 °
1977 _3623 _ .6561). | . - o
5522 - .

2) The ratios were then assigned weights of 3, 2, or 1 according to their
proximity to Octoder 1978. (E.g., #K1ndergartners in 1875 was mul-
4 ) #Births in 1970
tiplied by 1 = 5943 x 1= ,5943; and #indergartners in 1976 was
#Births in 1971 B .
multiplied by 2 = .6268 x 2 =.1.2536; and. #K1ndergTrtners 4n- 1977 was mul-’ <<~
#Births 1o 1972 ve. s :

tiplied by 3 = .6561 x 3= 1. 9683).

3) An average was established by adding the weighted ratios and dividing -

by 6.00 to -obtain the ratio-used {n th2-0ttober 1378 kindérgarten pro-
“+ jections (.5943 + 1.2536 + 1.9683)+ 6.00 = .6360). .

4) Finally the above ratio was multiplied by the number of births in
Seattle five years prior to October 1978 (.6360 x 5420 = 3467).

; . January 1979 .kindergarten_enroliments were estimated by-multiptying the “~- - T

October 1978 kindergarten enrollment projection by the kindergarten October-
to~-January survival ratio established in Step 2. [January 1979 jrojected

kindergarten enrollment = October-to-Januaey-survival- ratio: fomzkindergastens - >~

x October 1978 projected kindergarten enroliment =< .9983 x 3462 = J461].

Step 6. Estimation of Special Education Program Enrolliment

Special Education proyram.enrollments for October 1978 and January
1979 were .projected. using- the -same- methodology-as-regular grade~tever-pro=~" "7 """
jections, although enroliments were not projected by grade level-since -
special education programs do not incorporate a grade progression.” '~

¢ " Table 56 slows 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. Tﬁe seéond line of _
-Table 56, the October to January cohort.survival ratios, was established by

dividing January enrollments .by the previous October enrallments.

The third

line of the table, the January to October cohort survival ratios., was. computed
by dividing October enrollments by the previous January enro!liments. '

For Both the October to January and the January to 0ctobqr.ratios: a - -

wgighted average ratio was establisned.

The weights 3, 2, and 1, were ase

signed to gach ratio on the basis of the ratio's proximity to the date being
projected. The average-wefghted ratios of .8308 and 1.1547 were then multi- _—

plied by the actual January 1978 enroliment and the October 1978 projected -
eigroligegti respectively, to arrive :at the projections of 2022 and 2335 for :
e ates. ) '

TABLE §&°

Actual Special Education Enroliments. Survival Ratfos, and
Projected Enrollments forjlctober 1978 and Januar, 1979

%

AVERAGE-WEIGHTED

RATIOS BROJECTED

‘e

ACTUAL

- January October
Janvary OQOctober January October January October Jenuary| .to.. - to. October January
1975 1975 1976 1976 1977 1977 1978 | October January i978 - 1979 .

Speciai
Educaticn
frogram
Enrollment

- 2718 2260 | 2513 | 2332 | 2782 | 219 | 2438 | .a308 -

u

|
1.1547 2022 2335

October to
Janusry
Cohort
Survival
Ratios

- 1.1119 1.1930 1.1433

Janvary to
October
Cohort
Survival.

Ratfos

8327 .9280 . 7653 =

- 112



'Step 7. Estimation of -Alternative Program EArollments

. Table 57 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 enroliments represent October-to-January and January-
to-October survival ratios, found by dividing January enrollments by the pire-
vious October enroliments and by’ dividing October enrol lments by the Previous
January enroliments. The average weighted ratic for January to Dctober was .

< found by multiplying the January 1977/Cctober 1977 ratio by 3, the January
1976/0ctober 1976 ritio by 2, and adding both to the January 1975/0ctober - .
1975 ratio, and dividing by 6. Enrollment for October 1978 was projected ~
by multiplying the average January to October ratio by the January 1977 o :
actyal enrollment. ‘January 1979 enroliment was estimated by multiplying
the average Dctober to January ratio by the Dctober 1978 projected enroll-
ment. The resulting projections were 1,608 for October 1978 and 2,080 for . LT
January 1979, , : :

Step 8. Collation of Pro;ect1ons and Distr1ct Totals

Jable 58 shows the October 1978 and January 1979 projections for regular
programs. special education, and alternative programs calculated in Steps 4

throrgh 7.
TABLE §7
Actual Alternative Program Enrollments, Survival Ratios, and "
Projected Earollménts for October 1978 and January 19{9
. ' ' AVERAGE -NETGHTED
ACTUYAL ' RATIOS PROJECTED
’ “January  October
- Janyary October January October January October Japuary-| “t0 to October 'January
19715 1975 1976 1976 1977. 1977 1978 | Qctober January | "" 1978 1979 .
‘Special o ] -
1 Education . - .
v Progran 1080 285 1333 | 1093 | 1487 | 1559 1945 § - .9269 |1.2938 "= 1608 | <2080
Enrol lment ' g - 1 :
Qetober ta _ . -
January '
Cohort - - 1.3533 | 1.3330 1.2476- )
Survival - < _
Ratios ) . an
' J.ﬂll."y %0 . . . ) - e
October - . ‘ . T
Cohort - .9036 .8200 1.0700 ° - :
Survival . . .
Ratios :

Q. : L o o :l?v '
Eﬂgg; . 113 v o e
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TABLE 58 .

Dtstrvct Level Projectidns by Grade Level for
October 1978 and January 1979

4

. October January .
Grade 1978 1979
K 3,467 . 3,061
. 1 3,531 3,509
.2 4,015 ° 3,965
3 4,202 4,180
8 3,913 - 3,877
5 3 3,756 . 3,692
6 ' 3,665 3,616
7 3,635 3,587
: . 3,816 3,735
9 8,255 3,124
10 2,502 8,217
1 4,467 4,149
12 . .. .4,360 4,066
¥ o
Subtotal 51,584 50,178 "
Special’ - |
Education 2,022 2,335
‘Alternative - ’ S |
(. GRAND TOTAL - 55,214 54,593
]jR\(Z . o 131
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Stes 9. Projections 8y Individual School

L
Individual school enrollments in Seattle are projected twice a year,
in Qctober and January, using a mixed model design. The' mixed model

allows for special treatment of pa1red and tr1aded schools in the Seatile
desegregat1on plan. ‘ .

Desegregation added considerably to-the difficulty and complexﬂty of
projecting enrollments on. the individual school level in Seattle. B8ecause
the 1978-79 school year represented the first year of desegregation im-.
plementation in Seattle, historical trends were unavailable, to assist with
the prediction of the 1mpact of desegregation -on individual school enroll-
ment, Answers 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?

‘How. much “white flight” will occur? How many parents will 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 $o many
more, could not be addressed in projecting the first year of desegregation,
the pastmethodology for projecting individual school enroliment was utilized.

Below is a description of Seattle's individual school enrollment pro-
Jection methodology. This methodology, 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 divided into elemen-

tary, middle, junior high, and senior high school categories. The elementary :

table? include two sub-categories, "regular" schools and paired or triaded -
schools. ' X ' '

tlementary School Projections

Elementary school projectidns are complicatad .by the._desegregation.busing
plan that pairs 16 schools and involves 18 schools in triads. Projections
for the 49 "regular” elementary schools, however, are explained and illus-

trated below

__gular Elementary Schools, . . ..~ - - ~

-

forty-nine regular elementary schools were in operation in Seattle

“during the 1978-79 school year. A regular @lementary sghool is defined

as one which students attend in their respect1ve.*htghborhood.between TN
grades kindergarten through 5 or 5. . ¢

The steps used to pfoaect regular school enrollments for October
1978 and January 1979 were identical to those used to project district-

wide enrgllments by grade level. For-each school, separate-prajections by....

grade level were totaled to produce a school enroliment tdtal. Grade-level
enrolliments for October 1978 were estimated by mMultiplying January 1978
enrol Iments 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 also- obtained “n- Steg 2r v
Table 59 displays, for two schodls - Adams and Alki, the information used
to make individual school projections. :

¢ : . - 13¢ - o
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| TABLE 59 . » ’ - -
oot January 1978 EnrolIments, Survival patios .
and October 1978 and January 1979 proaected student Enrollments
for Adams and Alki Elementary $chools ‘ o
‘ “Actual. January to January to Projectad .
January October  Projected October - January, .
School Grade 1978 Ratio Oct. 1978 Ratio = 1979
Adams K 48 18 9982 48
: 1 38 k-1 .9782 42 - .9937 82
’ 2 §7 +1-2  ,9432° 32 .9876 32
3 44 2-3 °.9352 52 - . 9947 5¢
4 60 3-4 ,9479 40 . .9907 40 ¢
5 50 4-5 ,9521 58 - . 9830 57
6 .46 5-6 .9482 8 . 9865 38 , i
Total 340 - 310 309
. B - - ' '
Alki K 17 28 .9982 8
R 1. 20 Kk-1- .9782 29 .9937 9 = -
2 - 23 1-2 -.9432 22 9826 - 22, -
‘ 3 22 2-3 .9352 22 - . 9947 22
4 .22 3-4 .9479 23 . « 9907 . 23
5 22 4.5 9521 . 25 . .9830 ' 25 e
6 34 5.6 .9482 22 .9865 22 -
Total # 160 17 7. LT

A FuiText provided by Eric 9 F
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' Pairéd and Triaded Elementary ‘Schools .
Durinﬁ the 1978-79 school year, the Seattie school district attempted

to increase -the number of non-minority students attending predominantly
minogity s¢hools anu vice versa. To°accomplish this most effectively and
"efficiently, eight predominantly non-mindrity schools and eight predominantly
minority schools were paired to create racially-balanced schools of grades 1

_ through 6. .In a simitar fashion, 18 schools of pr:;;g;nantly one racial com-

L4

position were aligned to form six triads. Within theSe pairs and triads, a
system was established so that all students in a pdfr or triad would attend
one school for two or three grades then another school in the triad or pair
for two or three grades. Kindergartners, however,’ attended their- neighbor-
hood-schools. This system eliminated the byrded of busing the same students
throughout elementary school.

e October 1978 and January 1979 pair/triad prOJect1pns were computed

e district cohort survival ratios-established ‘earlier for' grade- -
rojections. Table 60 ‘displays.the informati8n used to project
October’ 1978 and January 1979 enrol Iment for two of the eight paired schoo.<-
Graham Hi11 and Northgate. "Table 61 - shows identical informatfon and
projegtions for three of the 16 triaded schgols. 3

o praject October 1978 enr011ments for pa1red schoo1§, as- Table 60
indicptes, January 1978 enrolliments for grades 1 through 6 wer2.summed be-
fore peing multiplied by the previously established January cohort survival
ratioS- The projected October grade enroliments for each school were multi-
plied by the October-to-January cahortﬁsurviva1 ‘ratios, to obtain pro;ected
gradd totals for January 1979. . .

Unfortunately, triad enro) iments for October 1978 were not quite as
easy|to project becduse a proportion of each school's population was as- :
signgd to each of.the other-tws schools. - In-some cases, students from alt—- -
threp schools attended one school for one or more QTades Table 61 __ .. -
contains the actual .January 1978 enrolliments used-to obtain the projected *

. Octoher 1978 triad school enrollments for BRrighton, Hay and West Queen.

Anne. The -table also contains the October 1978 projections used toobtain
the projected enrollments ‘for January 1979 for the three schools.

-

3
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TABLE, 60 . - B

- L)

January 1978 Stydent Enrollment, Survival patios,
and Qctober 1978 and January 1979 rojected Enroliment .
by Grade Level for Graham Hill -and Northgate .
, [Elementary Schpols - : T

e

-~ Jan. to Oct. Proj. Oct. to Jan. Proj.

January 1978 Survival - *0ct.- Survival Jan. :
*Enrollment Total Ratio - * 1978. Ratio 1979 -
Grade Graham Hill  Northgate ‘ G N 6 N
g - ~
K 33 23 56 49 23 .9982 43 23
1 32 ‘... 28 56 k-1 .9782 54 .9937 54
2 36 28 64 1-2 .9432 S5 9876 . 54 )
3 51 32 83 2-3 .9352 57 -  .9947° . 57 :
4 30 28 58 3-4 .9479 79 .9907 18- <
5 34 34 68. 4-5 .9521 55 .9830 54 - .
6 29 24 53 5.6 .9482 66 .9865 - 65 -
Total . 245 193 o 215 223 “ 214 220
Spec. 45 45 N
' R %
o BRI

.
.-

-
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January 1978 Student Enro?lmént. Survival Ratios,
and October 1978 and January 1979 rojected Enrollment
for 8righton, Hay and West Queen Anne

. . R ) » : .
[ L1 . " . a
. o " . ' TABLE 61 . by ’ -
. .
. . R . .

Elementary Schools -
8 , . : -
) Lo ) Jan. to Oct. g Oct.- to Jan.
January 1978 . Survival Projected  * Survival Projected
Grade Enrollments - Total Ratio October 1978 Ratio January 1979
: ; West Queen i | ﬂ“ : , ‘ -
- Brighton . Hay Anne - B H WOA B H WA
K o 35 22 88 : 33 35 21 .9982 3% .35 21
1 59 .32 N, 122 k-t .9782 . . §3. 36 . .9937 . §3 36
2 57 39, .2 122 1-2 9432 . 51 58  .9876 50 57
3 52 37 19 102 2-3 9352 * .63 55  .9947 63 55
4 52 21 ‘28 101 3-4 .9479 98 . .99%07 97
5 55 , 38 20 122 4-5 9521 - 97 ' 9330 95
6 48 45 25 118 5-6 .9482 - 107. .9865 105
otal. - 354 281 180 | . 356 202 170 330 201 169
« g . [ .
spec. 24 32 56
R mrmmars i sm e _— — . #
: P
- 13%
. .-—f‘\ )
3 C:‘ F . !

-y ! ) . '
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-Middle School Projections -

Six middie schools served grades five, six,.seven and eight
in the Seattle Public School District during the 1978-79 schoo!
year. Student enrollment projections for these schools were c.l-
culated in-the same manner as the regular elementary school pro-
jections. Table62 shows the breakdown by grade level for January 1978
actual and October 1978 and January 1979 projected student enrollments .
for Boren.and Eckstain Middle Schopls. Once again, the January to '
October cohort survival ratios calculated in Step -3 were multiplied
by the actual January 178 enrollments for each grade within each . ,
middle-school to obtain the October 1978 projected enrollments. . e
' The projected October 1978 values, in turn, were mul§iplied by the -
Octobar to January cohort survival ratios to obtain the January 1979
projected enrollments.

TABLE 62

‘ January 1978 Student Enroliment, Survival "Ratios, and .
- Uctober 1978 and January 1979 Projected ‘Enrol1ment ay'srade Level
for Boren and Eckstein Middle Schools )

*, -
t

Jan. to Dct. Projected : PéOJected

Janyary 1978  Survival October January .. ...
School  Grade Enroliment - Ratios * . 1978 - 1979
Boren g7 . (5-6) .9a82 " 176  ("".9865 174
7 196 (6-7) .9797 - - 187 ©°.9867 185
8 223 (7-8) .9721 200 .9787 196
9 188 (8-9)1.0043 .9691
Total 607 263 555
Eckstein 6 250 (5-6) .9482 223 - ,9865 220
T 7 256 (6-7) .9797 o %2y 987 37
B - 352 (7-8) .9721  ~7'v 258 ,9787 253
Total . 8s8 - 802 | 790
= | o 133 ‘_
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- Junior High School Projections °

During the 1378-79 school year, nine junior high schools served
students in grades seven, e1ght and nine and one junior high school
served grades five through nine. :

‘ Student enrollments were prOJected by grade level using the
* cohort survival ratios computed in Step 2, in the same manner as
the middle schools, as described in the preceding section.

Student enrollménts 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.

’ TABLE 63

January 1978 Student Enrollmént, Survival Ratios
and Qctober 1978 and January 1979 pProjected Enrollment
by Grade Level for Adams and Madison Junior High Schools

-
-

*
& ‘ . *

Aruitoxt provided by Eic:

Jan. to Oct. Projected Oct. to Jan Projected
January 1978 Survival " Qctober Survival .January
School ) Grade Enrol 1ment Ratios 1978 Ratios | 1979
Adams 7 298  (6-7) .9797 285 .9867 280
8 359 (7-8) .9721 . 313 . ..9787- 306
9 408 (8-9)1.0043 488 .9691 470
Total 1065 1083 . 1056
Madison = 7 300 (6-7) .9797 214 9867 - 211
8 318 (7-8) .9721 .. 285 .9787 . 218
9 341.° (8-9)1.0043 366 .9691 354
Total 959 ©8es o+ 83
/.
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Senior High School Projections

Twelve senior high schools were in operation during the 1978 79
school year in the.Seattle Public School District. Five senior-high
schools served grades 10 through 12 whiie seven senior high schools

~served grades 9 thrOugh 2. & .

_ Student senior high enrollments for October 1978 were projected
by grade level by multiplying the appropriate grada progression ratios
obtained in Step 2 by the January 1978 enrollments. January 1979 .
enroliments were pro;ected by multiplying the appropPriate. Qctober to

. dJanuary ratios obtained in Step 2 by the projected Octobar 1978 en-

" rollments. Table 64 incorporates senior high student enrollments for
January 1978 and the projected enroliments for October-1978 and
January 1979 for two of Seattle's twelve senior high schools, Ballard
and Cleveland.

TABLE 64 - .

January 1978 Student Enrdllment, Survival Ratio and*
October 1978 and January 1979 Projected Enrollment by Grade Level
for 8allard and.Cleveland Senior High Schools

Jan. to QOct. , Qct. to Jan.

4

. Jan. 1978 Survival- . Projected Survival - Projected
School . Grade &nrollmgat. Ratios -~ :Q0ct. 1978 Ratdos ~ —dJan. 1979
Ballard 10 423(9-10) 1.0102 . ... 389 - .-93%6 - - 327

. : 11 - 397(10-11) .9965 387 .9287 .. 3607

12 389(11-12) .9832 384 .9325 358
Total 1209 - 1120 - 1045
o, Cleve- 10 250(9-1071.0102 ° .~ 245 ,9366 230
Yand 11 268(10-11) .9965 246 .9287 229
12 _222(11-12) 9832, 265 | 9325 - 247

Total R |

|  14u
122 . |

ER&C
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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. Aftar review and approval
by the Director of the Budgeting, Research and Evaluation Jepartment,
the projections are sent directly to the Budget office where the total
number of staff to hire for the next year is calculated based on a
staffing formula applied to the January projections. Projected January
enrollments represent the average number of students enrolled in the

. district during the school year, so are used 7or calculating the number
.of staff to hire. OQctober projections are used for planning for the
opening of school. ) ' .
Individuatl..school enroliments are projected by grade level and are
~ presented annually to the District Budget Office before April 1. The
. dindividual. school pro;iction calculations require a minimum of one
week and a maximum of “two 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 students 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 pro-
jections and/or the aumber of staff they will be allowed.

i Enroliment projections usually undergo approximately two or three
revisions before the-beginning-0f the school.year. Each'revision-requires' -
approximately the same amount-of time as the’actual catculations. "Revisions
are made when knowledge of new district pperations is gained (e.g., schog!
closures, new busing routes) and around the beginning of August when

* - students requesting optiona) programs have been assigned-tv a~school. = ~

"
v
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Summary

Student enrollment projectfons in the Seattle Public School 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, 9 junior high schools,
and- 12 senior high schools.

An eight step process was used to calculate the 1978-79 grade-1evel
enroliments for the district using the cohort survival methodology.
aveérage of three years, January to October cohort survival ratfos, (weighted
to allow the year closest to the projected year to have the most
explanatory power) was used to project October enrollment§s while a three ‘
year weighted average October~to-January survival ratio was used in pro- - .
jecting January enrolliments. Actual calculations requ1re approximately
two days of" the district projectionist's time

_ The 1978-79 school year represented the first orerat1onal year for
the new district desegregation mandate. Without his orical trends for
which to project enrollments based on thé effects of busing, the district

. cohort survival ratios were used to project individual 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-ennollments
is straight forward. After review and approval by the Director of " o
Budgeting, Research, and Evaluation, the projections are sent directly.
to the Budget Uffice 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.

T 128 - .
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Proposed Modification for _ : '
the Seattle Public School District
Enrollment Projection Methodology

During the 1978-79 school year, Seattle Public School District imple-
. mented a desegregation plan to achieve racial balance in fts schools, (as -
explained in detail in the previous chapter)}. Desegregation is accomplished e
by the pairifig or triading of elementary-schools. Predominantly migority
schools are paired or-triaded with predominantly non-minority schools.
Peiring and triading is done by a re-configuration of grade levels of the
involved s¢hools. 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 more complitated grade configuration. Each attendance area houses .
its own kindergarten students. Each school of a trio, in addition to kin- S
" dergarten, houses either gradec 1-%, 1-3, 3«5, or 4-5. ‘Beyond the elemen- :
tary school grades, students are assigned to the middle school, junior high
school and high schoQl within their elementary school attendance area accord-
_ ing to.patterns which would best achieve a racial balance.

In addition to the grade re-configuration and student assigngents, 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 hold$ the authority and the respon-.
sibility for the assignment or transfer of students in complfance with the
Desegregation Plan. . _ \ ‘ ‘ N
With the implementation of a new desegregation-plan, which will undergo - -
*+  annual revisions, it is obvious that an enroliment projection methodology 0 -
- based on past enrollment trends can fno ionger be effectively-utitized-ip~-~- -~ ~
"~ the Seattle School District. Seattle School Disteict.planners.need $o .buw .. .~
able to rely og an extremely accurate enrollment projection methodology
 for annual revisions based on-desegregation-impact-gssessments~—The-meth=="=. =
odology must be one that not .only. projects. grade.-lavel-errolliment- fom-eachw- ~- =
school, but in addition provides for the simulation of possible gradé level
re-configurations; pairing and triading of schools, busing routes, and
student transfers. ) :

L ¥

- +

The Seattle Public School District Research Departmeat worked with.:. . -
< researchers from the Center for Studies in Demography and Ecology at the LT
University of Washington to devise a modification to their ptesent enroll- .
ment projection méthodology. A design has been developed.and.-is :preseatly . ...
ready for field-testing .and validation. The proposed design is described.
below. o ' ' . | o )

Because past enrollment trends. were considered to be of less importance
in projecting individual school earoliments.withia the.context of the desege .... .~ -.
regation plan, a new niethodology was adopted that projects enrollments on
the basi§ of present enroliment and demographic trends, and incorporates. . .
giriations of the present methodology based on past trends, It utilizes .
rkov chain theory which is-described in Table A-4 of Appendix A,

»
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. The new enrollment projection methodoiogy which will be a totally auto-
mated system, will enable Seattle School District (SSD) p]anners to perform.
routinely the following tasks:

1} To forecast future pub11c schoo] enrollment using all avaiiable
individual and areal characteristics and a wide range of assump-
tions about fhture demographic changes;

2) To estimate future-school enro]]ments if schools are clased, new
schaols are built, or the Jboundaries of attendance areas are
modified, )

3) To estimate future school enrollments under alternative desegre-
gation strategies.

This innovative procedure isPossible 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 capitalizeg upon
these excellent resources.

The key ingredients of the procedure are the following:
1) The available geoicnded student files; 3 -

2) The existing softwere associated with the geo-coding system;

3) Vvariations of the cohort survival procedure which the 5SSO staff
currently employs;

4) The notion of forecasting for micro-leveT- -residential areas, - -
o and then aggregating these into attendance areas, rather than
forecasting for the attendanceé Ireas themselves; -«

5) New software to ifplement (3) and {4).

The Final Product

When this pracedure is completely programmed, it will be -implemented - -
in twe steps. First, a small area forecast file fSAFF) based on explicit
assumptions about the future, will be prepared. The input data for a fore-
cast will comprise 8 Past small area file (PSAF), which. summarizes- the -~ -
characteristics of ‘$SD 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 througk 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: -+ v

-

1) For each individual- level variable {e.q. race),

a) the number of preceding years of esperience ‘to-be used
_(if zero, the variable is to be 1gnored}, .

c.
4
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b) the-weights to be attached to each of these years;

¢) the degree of the Polynomial to be.f1tted“through these
years {e.g. 0 for a mean, 1 for a straight line, 2 for a
parabela, etc.);

d) %he level of aggregation to be used (e.g. 0 for a1l of -
<7 : Seattle, 1 for major areas, 2 for minor areas, 3 for
- - : CENnsus tract)

2) For each areal-level variagle (e.g. 1and use; at present no
such variables are coded)~(a~d) as-1 (a-d) above..

S eci fications of types (1) and (2) would apply to all grade levels. and
pre-school levels. . ‘
3) For future births (only required if the number of years to

S be forecast exceeds five), the number to be forecast will
\ automatically follow the specifications in (1) and (2) for

\\_ available variables. An additional .option, hpwever, would
\\ impose a set of year-to-year inflation/deflation factors
L _ . represénting hypothesized trends in the birth rate.
» Once a ghFF has been prepared, it can be used repeatedly to generate

future school enarollment predictions for a virtually limitless range of
modified attendance areas and assignment patterns. An allocation run (which
identifies residential areas with specific schools) produces a large table
‘and/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 o

breakdowns would alsobe possible). .A graph would include a.map.of:Seagtle | -

showing” school attendance area houndar1es and two or three-dimensional :
_ representations of enrollments. " (The output could be 1imited, if des1red.
° to provide data for a specific school. or.set of. schools . Jewar. oo ove -

For each allocation run, the user must supply instructions speciﬁying
the grade structure and the attendance arg¢as for each school in the entire
‘system. A precise format of these instructions has yet to be . developed,
but it is anticipated that after a basic allocation deck has been prepared,
corresponding. for example,-to the current assignment pattern a typical
modification to that deck {e.3:; ¢losing a school and re-ailocating its
former attendance area) would take about five minutes. . Reference to a city- -
map or-atlas will identify the current assignment pattern and the reference
numbers of all sub-areas. -mternat!wcmﬂd*'he compmd"easi“ly, qmv:my, b
and cheaply.

Allocation runs could incorporate variation in eijther facilities utili--
zation or busing asslgnmentsr

The Logic of the Procedure . ‘ o

This procedure s high efficiency presumes that indivisible micro-level
areas can he agreed upon. These areas will consist of five tq six cCity
.. blocks, each 1nc1ud1ng about 30:%0. 50 students- (abodX three .or four students'”

Aruitoxt provided by Eic:
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. at each grade‘level).- They would be indivisible in the sense that micro-level
areas wil¥ be allocated to schools as units. School attendance boundaries
will algays coincide with the boundaries of these micro-level areas

When essary these mlcro-level areas can also be aggregated into larger
areas, for which data may be available on land use, in-m1gration out-migratic ,
etc. Using thes¢ 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 already . ¢
defined by the District -and the City of Seattle to make maximum use of avail-
able data. .(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 summary of the geo-coded -
student files for the past several years (no more than 5 years' information -
is needed). There 'will be one record or set of records in.the file for each .-

. of the (approximately) 1200 micro-level-sub-areas of the city. Each file Tl
will include summary data on the marg1nal and joint frequency distributions
of the following variables for each year: YQrade, race/ethnic ‘group, some
information on age (e.g., the numbers of students at, above, and below the
modal age for thejr grade, some SES data (e.g., mimper of stqdents in the
free lunch program), and other data from the geo-coded files considered
relevant for forecasting. Each suh-area file will also include summary
©  measures of tursover/persistence levels of individual students, and also, ;
areal c-aracteristics of larger areas of the city in which the sub-area is
nested. Some data would descripe changes over the (five-year) period and °
other data would simply chara: erize the sub-grea for the whole period. .. -
t . “
- 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 will begexpensive to construct, it will have to.be updated only once )
. each year to make future forecasts. ..... : . : 1 : .

For each forecast file {SAFF) desired, the PSAF will be processed by
. the forecasting module. This will seldom be done more than five to ten
'~ times each year after a 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 modification of the usudl cohort
survival procedune:"Although'fUrecastE“are fo'be made for small areas, the e
data from the PSAF will never be 1imited to these small. areas or even-to-.--
. census tracts. Obviously, too much random error, would occur if the fore-
casts were derimd-an‘lmfrm‘mﬂhreﬂdata“‘ Minor atfustiients may Hg > — - -
-~ based on small area data, but the most valuable projections will.come -from - -
aggregation at the city-wide or major area levels. Future, forecasted
. frequencies could be made at the micro-level using fractions of persons..
. Wwhen aggregated into attendance areas these frequencies would be statis-
tically stable. =" N 3

r

Residential areas will be allocated to specific schodls” (by grade
level) by the same two methods used for both facilities utilization plan-
ning and desegregation planning. For the former, attendance areas will
usually be clase to the school while -fov -the lattar, they may.be substan<s e rv- - ==
tially distant. For either method, however, the researcher would simply

‘." ] . - . *» X f . e -
. v
Coe (. ' - .
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have to instruct the allocation module to add up the forecasted student '
populations of all micro-level areas. assigned to each school. Alte 1ative
allocations could easily be compared. '

A more technical description of the proposed system follows.

. System Design

The small area forecasting system is designed to. quickly measure the - -
- effects of chamging .chool attendance areas. ODnce 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 existing strategy
can be measured in a few minutes.

-‘.

LA Q

The small area forecasting system is divided into four modules shown S
in Figure 6. The first three lay the groundwork for the final projections, ..
¢ and are designed to be run only infrequently, perhaps once a year... The’ .
fourth, the allocation module, produces the projections by school for each
redistricting scheme, and may be run as often as needed 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 5D students each. A suggested procedure would begin with the
censys bleck group polygons. A map willshe drawn showing the Jocation
. density of students in the Seattle City Schools. The Cens¥s Block .Group
boundaries will be marked on the map, and the student densities noted :
to divide the census block group into palJygons gontaining 30 .to 50 children. . - - -
Because census block groups contain .varying numbers of children, ‘the block
y groups must be examined individually. .However, 6T4 polygons.enchesing: --oveem-r - -
relatively homc Jeneous areas have been already drawn for the block group... - o~
approach, making it ‘quite suitable for trending and forecasting popu- *.c
lations. A minimum numbew-of additional- subdivisions of the-city will -weww-» -
minimize costs. Boundaries of census block groups may not correspood-tom---_ «*--f?--~
current attendance areas, so some modifications may be needed.

The computer file contoining the comolete set of small -area polygons
will assign small area codes to each student on the geo-coded student S
history file for the last five years. The geo-coding modyle will produce 2 .. o
~ set of five history tapes; with each’ student coded with.his/her Small Area B
" .number. There will also be a file containing identification infoyrmatiom——-~"=~ . [~
for each small area, including census tract, block group, major .and minors . . .
area, dnd Yerhaps distance torneareit elemartary; whddie an itgh~$ehidoTs ™™ ~ .

The history data then will be fed into the analysis module, which
would first prepare’'a Past Small Area File, describing.the student popu- .
1ation in each Small Area over the last five years. This ffle will be- o r- 8
used to analyze the' Tocdl trénds” in student population Yy small area, * ,  + « .
. major area, minor area, censys'tract, etc. Other sources of data, such as N
. estimated birth and migration rates, Vand use patterns, etc., coyld be -

used to refine the mode1 anelytically . . : . -

- -

The analysis. module's ‘resul tingPast St Area-FIIe-bF FStAHET~== <
data, and the forecasting coefficients, will be input to the Forecasting .

.

. . .
. s . . =
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Module, 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 ekt1mated probability of returning -from’ that area, and weights:-
could exceed 1.0 if trends xnd1cate an 1ntrease in students of that type
in the a“ea

L) -

The Small Aréa Forecast File will form the primary input forst he
allecation module. This module would combine the small area forecasts in
various ways to produce forecasts at the schoel level.  The different facili-
ties management strategies will be developed and coded ‘into Area Defi-

‘nition Files by drawing lines representing the proposed schobl attendance
area boundaries.on a map of the small areas. The map will be used as an
' input document to code wp-the Area pefinition File. P .

Working from the Area Defini tion Fi]e and-a School Master ?11e con-
taining-feeder patterns, pairimg and triading patierns, etc:, the-alfocation
module will prepare a School Forecast File, computing a three-year fore-.
cast for’ schoo1 populations. The School Forecast FiJe will be built for
each major rédistricting strategy that the SSD is/considering. Onoe ‘the .
forecast files have been built, .they can be easily modified or f1ne tuned”
by the addition and de1etion af small areas.

"

e

Hhen a final well-clarified Area Definition File is se1ected a cqmp1ete S
set of forecasts for all schools in the .System will be produced. The Area
Definition .Files could-also produce maps showing the final boundaries of

« . the proposed aftendance areas. Alternative strategies can be developed
and.compared qu1ck1y using this system . f

Once the system has been completed and tested,.the yearly producti n
- cycle will be straightforward and require relatively 1ittlé maimtenamce,
' On a yearly basis, production would-begin as sdon 'as a reliable gos-o--codéi:L :
' student file is ava11able for the year. If new small areas need to be - — .- -
i «drawn, this could be done at that time. The new geo-coded student master
. file would be-assigned its smatl-area numbers and passed on to the analysis
module, where a new PSAF will be created to show the five-year school ‘
enrollment history of dach small area. The forécasting module will® prepare
new forecasts- by sma11 area -

e s

- At the sasne time, strategies sré 40 be developed to veect ‘tHangds ¢
. in facilities managemént requirements. v A series of Area Definition FiIes
.witl be generated. When the analysis and forecasting are completed, a
series.of Schwol Farecast Files w¥li: tevapme:awwdmaﬁ#‘%m T
realignment of small areas. .At that time the computer could produce a
. -clear-cut set of.2lternative strategies for consideration by District
N management staff.

. -
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Summary

.y

With the recent implementation of the Seattle Desegreation Plan, a °
new efirollment 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 théory to assign a

. ratio value to the smallest indivisible unit (3 or 4 students per grade

level) that represents the probability that each student will stay in
his/her "attendance area.” The ratio will be based on residential, 1and-
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 enrolliment trends; will.be

accomplished when the methodology simulation subprogram aggregates students

. into an attendance area.

. The new methddology represents the needed too}, with its simulation
capabilities, for comprehensive school district planning for declining

enroliment and desegregation. The simulation model enables Seattle

Schooi District staff to project school enrolliments under alternative
desegregation strategies, alternative school chosures, and alternative :
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 technigue wh?ch capitalizes on a complete.geo-coded-student.fila. . .
represents a new approach to individual school level enrollment projection.

methodologies. . . '
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TAELE A-1
_COHORY SURVIVAL METHODOLOGY

OESCRIPT 10N

TECHNIQUE

" MOREL

- BATA
REQUIRENENTS

ADVANTAGES

DISADVANTAGES

The cohort survival
methodolody assumes
that a consistent
number of students’
pass. from One grade
to the neut froe
year to year and
that a percentage of
of such occurrences
can be calculated.
On the basis.of @
combination of
“percentage of sur-
vival® and an -
enrullment base-
|Vine, enrollments’
for upcoming: years
can be projected.

-

The “percentaqe of
survival® - sost
often the average
of three to five
years of past en-
rol Iment, and- some-
times weighted to
glive the year
closest to the pro.
Jected year-more
explanatory power -~
fs multiplied by
the previous year's
enrollment for the
previous grade to
project future eg-
roliment ‘for a
particular grade
Tevel.

A verfation is
useld to project the
firct grade or
kinderqarten:

For kindergarten,
the survival ratio
1s, calculated by
dividing the number
of kindergarteners
for .cné year by
the nwaber of
births in the area
flve years prinr-,

-(coatinued)

The formulal to
dascribe the

cohort survival
aethodolosy for

‘1 a particular

grade level
appears below:

E,.
I’u- ;-l 23-2 X
1.3-1

JRERR
Where:

Pu* Projected

enroliment for
grade 1 and
year §;
E=Enroliment
for grade | and
year j. -

Illlus;rated
based on surs
vival ratios
Huilt on two
years of past
anro ) Iment
data.

Two to five
years of past
enroliment
in the distpict
by grade level.

Annual resi-
dent births
in the ares.

The technique
usually provides

very accurate Lro-
Jectioas for t '
district. .

It allows for &
system-wide view
of student flow.
{Brown, 1975}

The technique s
very easy to cal-
culate. .

It fs inexpensive,

The data required
1s usual 1y readily
available.

Most of the time
cohort survival §s
considered superior
4o the ratio and
time-series
analysis techniques.
(Watson, 1975)

Gohort survival
analysis has con-
siderable statis-
tical validity.
(Lyell § Toole,
1974) .

“

MHost useful under
stable gystes con-
ditfons (Mebster
1921). the cohort
survival method- -
ology requires
flow data for
proper utiliza-
tion (1.e., need
information on
the movement of
each pupil each

Yyear which §s

usually unattain-
able}.
(Brown, 1975)

The methodology
cannot provide

an explanation:

as to why a
pattern of enroll-
ment exists.

Changes other
than those as
a function of
time cannot be
sccounted for.

Two methods are
actuva)ly used
to make projec-
tions {i.e.
(contlnuedi




TABLE A-1 (contd,)
CONORT SURVIVAL METHODOLOGY

. S ~ DATA ’ ‘

BESCRIPTION™-. TECHRIQUE . MODEL REQUIRENENTS + ADVANTAGES DISADVANTAGES
The ratio {averaged . birth ratios and
gver a parttcular : : , "] past enrollment
number of years) s N ' . ‘ ratios).
then swlitiplied by )

. © Jthe nwsber of )ive The methodology
_ births five years . - fgnores current |
prior to the kin- ' . trends, therefore
dergarten year o requires subjoc-
keing projected. : tive adjustments.
- . oo - Since the predic-
. First grade uses ' ) ' tor (enroliment
the tdenttcal pein- . . for the previous
ciple,outidizing .t . grade) fs time-
births In the area : 1agged by one
stx yesrs prior to . ' year, and s \
,  dthe first grade : applied to esti~
. ] enrol laent being mates for the
projected. First , . next year, and so
grade~to-kinder- on for the number
garten ratios are . _ of years being
then established projected, any
to project kinder- ' " | serious ervors
garten, : ; ) . in the predic-
* \ ~ tors will be
' compaunded,
v (Charters, 1971)
[
¢ 1
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TABLE A-2
REGRESSION ANALYSIS NETHODOLOGY

DESCRIPTION

TECHNIQUE:

MODEL.

DATA
REQUIREMENTS

ADVANTAGES

 DISADVANTAGES

Regresston anslysis
as an enrolisent
projection methodol~-
o9y 1s'a speclifi-
cation of a funce
tional relationship
betwesn &x09€00us
externd) variables
snd enroliaent vari-

factors to sxplain
changes in-the dis-
trict. grade and/or
school anre)laents.
The methodology
transfers the prob-
lem OF envoliment
forecasting.to

that of fordcasting
tha exagenous
variables.

L

"ibles. . The method- °
; 0logy sseks -out

Degree of associa-
t108 between the
exogencus eaternal
varladles and en-
rollsent variables
dre calculated via

*l coefficlents: of

carrelation and
wltiple correla-.
tion to 1ocate
stgniMcant rela-
tlonships. The
pavamdters OF the
funct Lonz) rela-
tionship are esti-
sated on the pasis
of historica)
‘data for the
vatues OF the
effral Tment and

| ex0genous indepen-

dént varfables:

A statistical trend
is {dentified by
the independent
variables and ex-
trapolated to
arrive at the pro-
jections for the
coming years,

N "

the regc’-es;loq
analysis enroll-

Just about any
type of -dats

ment forecastingican be used

modal 1s {den-
tical to that of
the traditionad
regression
sode) .,
\"l'ib' xi. :

where: fIn ‘the
enrplinent fore-
casking case, ¥
represents the
praodicted grade.
school or
district enrol)-
pent {criterion
a 18 the histd-
rical enrol)i-
ment base of the
criterion.)
b'-\the relatioh

shig ratio be.

' tween predictor

. and criterion,

' x'.

predictor vari-

‘ble whgre

can represent
! to an {nfi-
nite number

of predictors.

dependent
upon the
relationship
tc enrollment
trends.
examples are:

[83rths by city.

Past district
enrollment by
 grade,

ity gccupled
Wusing units .

Numbier OoF
school age
[children by
type of
dwelling.

Relatively easy

to apply.
(Websater, 1971)

Can bring in many
| variablas and many

possible combi-
nations of vari-
ables to oredict
future earoll-
ment. (0.9.,
tuition rates, un-
enployment rates.
land use vari-
ables, resident
births and deaths.
migration, ethnic
grouping).

Chce the key exo-
genous variables
and tiwe laqgs.

have been deter- -
sined, enroll-

sent changes can
be easily ex-
plained. {Brown.
1973)

Can be used equally
(continued) -

Secause ofF 1ts
easy applica-
bility to 2 -
given district.
the estimation
problem may be
over-simpl fied,
{a few vart-
bles should be
included when
fewer pumbers
could provide

.| more adequate

projections).
(Webster, 1911}

Cannot theore-
tically take &
numbier of pre-
dictor vari-
bles and select
from them the
“best™ regression
equation dug to
smal) degrees
of freedom asso-
clated with pro-
Jecting local
school enroll-
ment no -
elimination) .
(vebster. 197}
{cont inuad




TABLE &-2 {contd.) ¢
N nécntssm ANALYSES METHODOLOGY
) _ . _ DATA ’

- DESCRIPTION *1*  TECHNIQUE MODEL . REWIRMNIS ADVANTAGES - DISADVANTAGES

o ‘ well with stable | May be difficult
and unstable to detersine |

9 patterns. {(Folk, | appropriste éxo-
. I o . 1975) : genous vartables.

Corrélation co- The a;quisitlm of} ’

effictent in the the appropriste
1 model can' provide data say be quite

- direct test for costly,
. the amount of ] (Brown, 1973)
N : E varlance explasined
. - ’ by the variables. Extrene caution
; {Charter, 1971)- must be taken in
interpreting tha
’ . results, {Lyel)

& YToole, 1974) -

Extreme care must
be taken in the
design of the
model. Corre- -
. . = Jation between

1 the enrol Iment
and » vartable
may result fn the
. absence of &

; _ functiona) rels-
tionship.

. ' | ' {cont tnued)




. TAGLE A-2 (contd.) _ .
.o REGRESSION AMALYSIS METHODOLOGY -

- DATA : -
DESCRIPTION VECHNIQUE HOREL REQUIREHENTS “ ADVANTAGES 01 SAGVANTAGES 2‘1

Assumptions about
. - the extrapolation
' ' of a trend are
. . : % .| atwost atways made
- ' ' ' , a priori.
oo . ' - (Folk, 1975)

¢ . . varfables must be

i - : empirically tested

' . : for a given pogu-

- . - . . . lation tefore they
! ' can be confidently
. . placed in an earoll-
ment prediction
equation,

7

)




i L)
R a ~TABLE A-) o )
RATIO METHODOLOGY = -
o DATA ,

DESCRIPTION TECHNIQUE MODEL 5 |REQUIRENENTS ADVANTAGES BISADYANTAGES
The ratio method 1% | One of the easiest The model varies | City school Relatively easy Because of its
essentially o class |techaiques to em- dependent on the | age popula- - to appl;. (Webster, |easy applicabt- -
of envc)lsent fore- |ploy, the ratlo veriables utili- ] tion. 9n) * ity to & given
casting methodolo- sethogdology. - pro- red, byt can be district, the

gies which &mploys
the ratfo of a

predictor to' & cri-

terion 1n the past,

to project ‘for a
future time. °

)
Ratto methods
wake the assumption-
that a cont{nuin
functiona) relation-
ship exists between
the predictor and
criterion.

Cohort survival is
8 grade level-to-
grade level ratio
sctiod for projec-
ting grade level
enroliment.

duces a projected
enraliment by
sultiplying a pre-
dictor to crite-
rion retio reépre-
seating an esti-
mated enrol Iment
rate, by & predic-
tor (¢.9., & .
school enrolligent
tosdistrict eprotl-
reat ratio besed on
past years' values’
Can produce a
future enrollwent
for the school
once multiplied by
a Mse enrolinent
figure for the
district.)

1Mustrated in-
the following .

manaer: .
'J.blj.dj*l

!

where ¥ s the!

enrd))
projected, !

gete Bgen

nt baim

1s a predictor
of the'enroll-

ment. *©
Vartables b,

¥

[

etc., represent

the, ratio of-
predictor tg
criterion.

.

Past enroll-
ment, either
grade school
or district

level.

8irths by
city.

Land use vari-
abtes.

Fasy to explain to
policy makers.
{Lye)1 & Toole,
1974)

Requires a wintmum
of data. -~ -
Dats requirements

¢an be adjusted to
what 1s available.

Ratios can be dif-

ferent for each sub-

group of the totsl
group betng pro-

Jected - based on
sub-group indivi-
dual differences.

Usually results in
accurste projec-
tions on the syb-
roup -basis, A
lesse & Bernhardt,
1929) '
Most direct way to
project enroll-
ments.

A

L3

estimation prob-
lem may be over-
simptified. (a
few variables
should be taclu-
ded when fewer
numbers could
provide more ade-
?uate projections),
Webster, 19271)

Factars causing @
ratio to vary may
be overlooked
resulting in
indccurate fore-
casts. {Lyell &
Toole, 1974)

Yartavies need to
be empirically
tested before
being used for pro
Jections.

Research must be
dane to discover
the predictor
varisbles to pro-
vide the best
astimates of
enro! lment.




) TADLE A-4
MU 'NETHODOLOGY -

DESCRIPTION T.ECHRHME . | MOBEL REQUIREMENTS ADVANTAGES DISADVANTAGES

; - Provides & system |Requires flow data
v The Harkav Nethodolagy, | At a gtven time stu- | The basic equat Number of | .ide view ofy ..n?.;n is not always

also called & Vinesr dents are classified [tion, supplied] births - . :
flow wodel, liyetl 3 {in & particular by Grade {197 = JStudent flow svatlable
Toole, 1924) 1< a aulti-|grade. Fractiona) displays the |. Entering

- . | conceptualty simple] Most usefu) under
stage stochestic process| flow retes between . |expected radl rates for, ncep Yy Simp

{Lyel) § Yoole. stable conditions.

that expresses. future |grades are estimated | distridbution the base 1974)
enrollment in terms of fand then multiplied [at a year (t) |- year earell- Assumes that changes
present eproliment by enroliment flgures|as the trans- ment. Flaw parsmeters "‘ﬁ sccur only at one
within the system. for & base year. Newl formed grade | essily estimated | ycar iIntervals,
Jdeisslons are added |tota) for Aimount of frok current dats
t | The process ytilizes to the resulting the previous wigration {LyeN) & Toole, Has not beep proven
< { Markav cheln theory nushers to arrive at | year {t-1), o and‘ 1923) to pe very sccurate.
ta estimete the proba~ |the next year's pro- lplus the new from each - {Lyell & Toale,
bility of students Jections. The entrants: grade Number of grades 1974)
advancing to a grade process Is repeated 12 can be expanded to
in.a successive year, for the number of Eﬁj(tn' £ ¢ } give the nadel the | Assumptions may
independent af the years to be pro- s 1.3%1 -disaggregate form 1be too rigic (i.e.,
present yesr's davelop- ljected. The output E[S}(t-‘lnﬂl(t requ?red for some | ignores trends
seat.  The probability Jof any yesr serves : : - cost procedures. |and assumes the
ratios, «alled tron- as the {aput for XP } next step is &
sition ratilos, are cal- |the next year, * \, - function of present
culated for each grade |lLyell & Voole, Where: ' : state of affairs).

tevel end can describe (19742 Grace, fHlansen, Sj(ll).i"l 2.
the proportion of stu- |8 Trommelcau, 1975,

’ Ignores all eatra-
dents who drap out or  [Folk, 1975) iy e e , neous variables.
"in, skip yrades, etc. size )

{lodk, 1979; Grace, S (ti §51.2 . . Cannot {ncorporste
1975). The followitg _ JroiadT s N : the estimated
assumpt ions arellnplled 124 1s :he . number of students
within the pwodel: grade size ‘at - :
‘cont‘“ud} icont'nued) (Wntl“ued)
. LY
. . . ) ;
|
' L
e i
!




TABLE A-4 {contd.)
MARXOV METHODOLOGY

CESCRIPTION .

TECKNIQUE

MOREL

DATA

REQUIREHENTS

-~

ADVANTAGES

"OISADVANTAGES

i 1) Changes in the edu-

catlonal system and
the progress of stu-
dents occur only at a
specifted'time, once 2
years -

2) A)) new entrants
eater grade one.

3) A student neuer
re-eaters once he/sha
drops out of school.
4) o stylent advances
sare thed pne grade at
o time or is desoted.
$) The nth step tren-
sitivn .probabilities
are invarisnt with
time and not depend
on the nusber of

steps {n) taken to
attiin state (1).
{e.9., the proba-
LIVity of § studept
repeating a grade

does not clange no
matter how many times .
the studeat has re-
peated a grade.)
(Grace, 1975)

time t ta t4],
expressed in
vector notation
as S(t),

Jpuit) ts the

£xpected n

of new entranty
to the system
at time't,

probability
that a student
advances from
grade 1 to
grade }.

12 .
'l -E Py
b g
is ‘the proba-
bility of loss
from grade 1.

pci J1s th
probabitity of
a néw entrant
entering grade
J.

16

1974,

tare logica)

entering at times
other than _the
beginning of the
year,

The mathod's
fterative techaique
compounds errors
(Lyell & Toole,

Individual rather
than aggregated in
data input; expen-
sive in terms of
data collection and
computer time.

Pepends only anthe
present and not on
the past. \

Assumes translt!c}n
probabilities are
the same from year
to year. {Denhaw,
1971},

Births and 7Igrati0m
aif-
ficult to express
as percentages.
(Denham, 1971)

The nature of the
Markov assumptions
mask fimportant
trends or charac-
teristics of

the historical
data hase,

{Lye)) & Toole,
1974) '




TABLE A-$

COMBINATION OF NETHODOLOGIES

utilfzes » combina-
tfon of appropriate
enrolTment . fore -
casting methodologiey
L0 eapedite dccu-
racCy. .

2

BESCRIPTION -
| REthodo199y which l‘lechnlque is to

Jdicting sub-groups
(e.9.. tndividual
qrada levels or
schools) and com-
bine methodologles
to predict the
overall school
district enroll-
msent.

.| data

Very accurate means
of projecting indi-
vidual school enroll-
ment,

Enables individual
di fferences In grade
Tevels and atten-
dance areas to be
acinowledged.

Enables a method-"
ology change if

or a Sub-group
§s unavallable.

Can be inexpensive
to implement.

Excellent technique
for projecting dis-
tricts with di ffer-
eat demographic
characteristics.
{Hesse & Bernhardt,
1979)

Nost 1ikely method
to epable guantifi-
cation of the sub-
Jective in terms of
schoo) attendance
area.,

_ DATA '
’ TECHNLIQUE MODEL REQUIREMENTS MWMHMFEE DISADYANTAGES
Additive of a | Variadble ‘Based on the Indl« | Requirel much
find the most accu- |variety of . - fvidual aeeds of a research to dis-
rate means of pre- |[models. ‘| schoal dfstrict. cover the most

accurale method~
ologx for aach
sub-group.

Deal with very
suall n's at
times.
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