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A systematic study of the composition and

dispersement of Title I projects assigned to elementary schools in
Philadelphia was conducted. Categorical variables were identified
from four major derived variables (program density code, school
aggregate fund, pupil service component, achievement—growth

differential score) and four major demographic variables (school
staff, average daily attendance, per pupil and per teacher

expenditures) .

content analysis of the four program densities

revealed (a) that four distinct implementation patterns {models)
existed and (b) that the thrust of each model was programmatically
different. The four implementation models were identified as (1)
Fducationals/Cultural Enrichment Experiences; (2) General
Instructional and Supervisory Support System; (3) Intensive
Instructional and Supervisory Support System; and (4) Remediation
Programs. Assessment of Pupil outputs provided by each model
indicated that although significant differences were present between

the grades,

the anticipated levels of output were not achieved.

However, Six rational procedural alternatives for increasing the

capability of the schools to increase their achievemen

t levels within

each model are provided. Findings suggest that traditional evaluation
techniques are not suitable for assessing the programmatic effect of,
or for developing operational management information about federal
programs. ({(Author/AG)
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demonstrated their importance at local and national levels,

A STUDY OF ESEA, TITLE I IMPACT COMPONENTS ON

URBAN ELFRMENTARY SCHOOLS AND THLEIR PUPILS+

nlthough past assesement of Title I program expenditures have
1 saministra-
tors are now being reguired to determine Lheftgtal impact and cost-
effectiveness of such expenditures--a process which reguires more than
estimates of the effects of program expenditures on a designated propor-
tion of the pupils in the defined population. Instead, information is
required which pertains to individual schools as well as the total target

population of a school district, This concept of impact analysis seems

to imply that expenditures should provide both direct and indirect effects.

That is, sﬁstematic expenditures of monies withi; a fixed population
should effect not only those pupils and teachers who participate directly
in tﬁe ﬁr@gram, but also others, who are experiencing like difficulties
indirectly; To illustrate: The investment of projects in a school ox
school district should effect not only pupils in the particular grade(s)
to which the projects have been assigned; it should also produce improve-
ments in the overall achievement of that school, and the school district.
Inherent in this assumption is the belief that when pupils are
will continue to exhibit their newly acquired attitudes and improved
échievement patterns in subsequent school years. This assumption also
appears to be substantiaﬁedA(é) by the sampling technique used in the

national zssessment of Title I and (b) by the emphases placed on program

Trhis study was'éartially funded through the Office of Federal Programs
(USOE Grant #48-0043-51-011-01).
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concentration and comparability, and the delivery of Title I services

made in the 1971 Annual Report for the President and C@ngress.g National

azsegsment sampling technigques stress the collection of pupil data using
the school as a unit of observation rather than the pupil. The 1971

Annual Report defined (a) program concentration as a practice which places

the greatest proportion of funds where the greatest need exists (p. 23);

(k) program comparability as the assurance that the principles of concen=
tration and incentives result in eguitable application of said funds
(p. 23); and (¢) the delivery of servites as the dissemination of manage-
ment information that would improve the delivery of such services_to

disadvantaged children {(p. 24).

Management Decision Levels

Because of the concerns mentioned above, decisions pertaining
to pr@gfam‘funéa by local education agencies (LEAs) are seldom unilateral.
Three management levels are generally involved: strategic, operational,

and instructional. Strategic management personnel are those who have

the responsibility for making key policy decisions about the goals and
directions of Title I, ESEA expenditures (e.g., members of the Board of
Education, Superintendent of Schools). The policies they enunciate set
the operational parameters which insure (a) the attainment of needs-
assessment goals and (b) the implementation of é;ogram elements to meet
the identified needs.

Operational management personnel are those in upper management

levels who have the responsibility for translating the policy plans of

strategic management intu operationzl (implementation) practices. It is



make them become a functional reality. These personnel interface with
administrators and directors of essential divisions and/or departments

who sustain the cperations of the LEA.

;nstruc;ignalrmangggmcntrpersannellare thoge in middle manage-
ment levels who have the responsibility for defining, developing, and
articulating specific prcgrmgnatic inputs (in the form of instructional
melthods, materials, and staff development) that would facilitate the
realization of the strategic plans at the classroom level. The instruc-—
tional projects they design contain bhehavioral and/or performance
objectives that seek to improve the achievement of the pupils in éhe
target population.

The interactive relationships among these management levels,

the resultant management actions corresponding to the appropriate level,

O
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and the assessment technigques used to produce regquisite management infor-
mation are presented in Figure 1. This figure shows (a) that at least
three levels of management information are required to satisfy the needs
of the LEA management personnel, and (b) that to date no system for
assessing the impact of the implementation decisions of operational

management exists,

Implementation of Title I Projects

In Philadelphia Title I program funds are realized as educational
projects at the schocl level. These projects range from provisions for
spealized projects (i.e., classes for mentally and emotionally disturbed

children) to a wide variety of enrichment experiences (e.g., art, world
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affairs clubs). 1Included in this range of pProjects is a number of projects
designed to improve the pupils' performance in reading and arithmetic., In
essence, the thrusts of the school district's expenditure of Title I program
funds are directed toward the implementation of instructional and supportive
services for the total development of its pupils. That is, to involve its
pupils in a variety of activities which lead (a) to improved academic
achievement, (b) to improved self-perception, (¢) to increased social
involvement, and (d) to improved assessments of individual potentialities.
In addition, parents and the Community are encouraged to participate in
school -community programs and activities.

Although these goals might seem to be too general or non-specific
to preduce meaningful pupil outputs, their programmatic inputs are directed
toward the maintenénce and/or control of school achievement variance., In
his study of individual differcnces, Bloom® identified three major variables
which could account for as much as 90% of the systematic variation cobserved
in school achievement performance: entry behavior, affective entry
characteristics, quality of instruction. Table 1 shows the categorical
partitions of partial and summative school variance, as defined by Bloom,
and the corresponding programmatic Title I project components for the
Philadelphia schools.

This table gives the analogues drawn between the three major
variables for controlling pupil performance (in elementary schools)
identified by Bloom and three major Title I project components. The entry
behavior characteristics in Bloom's classification are equivalent to the
aims, objectivesg, and treatment outcomes of Title I EEEEPIQjECt components,

Both entry behaviors and EAS components, although not mutually inclusive

6
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by current definitions, are contiguous with (a) the learning readiness
skills described by Ausub&14 and Jensan,S and (b) the basic elements upon

which the learning scis of Harlow® and Gagné7 are constructed.

The eguivalence between affective entry characteristics and I
project components appears to be more expligit than the previous condition
in that the obijcctives of IO project components are to create and/or
develop the characteristics described by the affective entry behaviors.

The gquality of instruction variable of Bloom and Title I SUP

project components appear to be tautomeric, Bloom's definition of quality
of instruction describes the desired outcomes of SUP components: (E) o
assist teachers in becoming more effective teachers and (b) to provide
each classroom with a variety of multi-level and multi-modal materials

to neel the individual needs of its pupils.

Although the explanations given above show the relationships
between the two systems for affecting school achievement variance, analyses
to establish the aétual proportions of variance attributable tc Title I
project components have, as yet, not been conducted. However, if the
analogies between the two universes are consistent, the proportions of
explained variance derived by Bloom (probable limit of variation) represent
the conditional limits or levels of impact Title T project components have
on the output of the target populations.

To illustrate the extent to which such combinations for control
effects could exist within a school district, suppose Qné had a limited
number of Title I projects (n=10) and a known population of schools (n=10).
From these numbers it is easy to see (a) that the universe of possible

10 - ca a
project combinations is extremely large QE-/Ci) and (b) that the probability
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that any one subset of projects from this universe would appear in a
given school is very small (§21/2E3. In addition, if a specific subset

of proiects from this universe were to occur at a frequency that exceacded
its individual probability, then that subset of projects would not be a
random occurrence, but a reflective index which describes the prmgrammétic
thrusts of the school district. If that subset of projects were a pre-=
scriptive input obtained from a needs-assessment of the pupils in the
target population, then it represents a systematic resource input designed
to ameliorate identified needs of the pupil population. Moreover, if a
number of these subsets exists within a given population of schools and
pupils, then no unitary measure should be used to assess the total success
of the program input (trecatment) systems on pupil output, In fact, it may
be this phenomenon=--the cumulative effects of intrinsic pupil and/or school
program input systems--which confound our eﬁié:ts to measure the teotal

impact of such federal prcgramsgs

Current Evaluation Techniques

The ability of current evaluation techniqués to measure or assess
the pupil outcomes of these kinds of programs has been the cornerstone of
much discussion.g"lo’ll'lz’l3 I1f, indeed, these techniques are ﬁot sensitive
enough to measure the differential or incremental changes in pupil perform=
ance produced by these kinds of programs, then it is gquite possible that
meaningful changes in pupil performance might have occurred in cases where
no significant program éffects were reported.l4

Thé need to demonstrate the relationship between monies invested

in education and pupil outcomes is paramount. In his discussion of
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accountability, Liebermanl5 concluded that since little positive evidence
is available that proves that large investments of monies in education
are producing meaningful pupil outputs, the public and educators will
begin to demand other alternatives for educations which may be more
inaffective than the present system. :

Although a wide variety of ﬁeth@as have becen proposed for
generating cost-effectiveness data, the acceptance and use of these methods
by school systems have not been commensurate with their, and the public's
demand for such information. Currently, two general methods are being
used to preduce cost-cffectiveness data. One method (pragzam—Qlanﬁingé
budgeting system, PPBS) encourages the articulaticn of E:@graﬁ or educa-
tional objectives around which planned budgets are developed (a) prior
to the implementation of the prescribed programs and (b) in advance of
budgetary apgropriaticns.16'17i18'19 The other method encourages the
use of regression analysis or simultaneous equations which are used to
predict cost-effectiveness or cost benefit indices!20’21’22’23’24

Although the two general methods menficned are rigorous tech-
niques for providing reliable cost information, the characteristics of
the variables used in these assessment procedures, as well as the
length of time that is required to estab%;sh them as key decision-making
tools, preclude their generalizébility anﬁklmmediate impléméntation.25
Green®® ana purstine?” have suggested that pilot or exploratory studies
be undertaken which produce prompt and useful information for school manage-—
ment in areas of their greatest concerns. Such endeavors, ﬁhey concluded,

would begin to demonstrate the usefulness of cost information in the decision-

making process.

10
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One exproszed area of concern by school (opsrational) management
relates to the need for having a viable method for allocating and re=
allocating personncl and material resources to produce improved pupil
performance, lowever, because of the complex, intricate organizatiornal
and instructional structures of an edugatioﬂal system, grandiose, broad-
sweeping reorganizational plans for personnel and material resources c&er
short periods of time are neither practical nor productive. Instead,
school (operational) management must have information that permits them
to propose and implement prudent, systematic changes to meet immediate
and projected school district needs.

The articulated concerns for appropriate change mechanisms and
for a functional accountability system seem to imply that school (operational)
management needs to have a program impact or acceountability information

systom that produces reliable global information. That is, systematic

of program inputs, (b) the interrelationships among their components, and
(¢) the independent and combined effects of these components on desired

pupil outcomes,

Statement of the Problem

In Philadelphia there are 16 Title I projects which serve 63
elementary schools having a kindergarten to grade six organization. These
elementary schools have project component sets of varying combinations which
coentain from a minimum éf one project to a maximum of eight projects. To
guantify these levels of program input, a program density code (PD) was

developed. Operationally, this code represents the magnitude of Title I

11
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program investment realized at the instructiconal management level of cach
elementary school. A listing of the 16 projects and the distributicon of
these project component sets, by level of program input, are shown in
Table 2 on pege 12.

The evaluations of the individual projects assigned to Title I
schools over the past three years haﬁe indicated that these projects are
reaching their individualized objectives. In addition to the annual
evaluation rep@rtg,zg an historical document is kep®: on each project.*
Although the Digest serves as a thesaurus of project information, the
findings of the individual project's impact cannot be readily integrated
into primary resource data for answering some of the breoad, ﬁrogrammatic
questions raised by operational manaécment rzrsonnel. For example:

Question 1. Have the placement of projects in the schools ad-

11

dresgsed themselves to the production of instructional climates which are con-

sistent with the needs of the pupils for whom they were designed to serve?

Question 2. Have the placement of projects in the various
schools created instructional or learning environmments (&) which motivate
the pupils to learn and (b) which facilitate the development of classroom
conditions which enable the teachers to improve their teaching practices?

Questicn 3., Have the implementation practices permitted the
apportionment of the total Title I program funds into expenditure con-
figurations which permit the realization of the desired pupil and teacher
outcomes?

As was shown in Figure 1, the project information obtained from

the evaluation of individual pr@jects-prcvides only one piece of the total

Dlgest of EaEA Tltle I Projects. Philadelphia: Department of
Instructional éygtems Research, office of Research and Evaluation, School
District of Philadelphia, 1970.

12



TABLE 2

Title I, ESEA Elementary School
rrojects (MN=16)

Afro-Emerican BEducation Project (ARP)
Art Swecialist Teachers (AT)

; Closed Circult Television (CCTV)
Computer-aAssisted Instruction (CAT)
Counzelor Aides (CA)

Creative Dramatics (CD)

Fducation in World Affairs (EWA)

EIP Aides (EIR)

Fnglish as a Second Language (ESL)
Improvement of Reading Skills (IRS)
Tnstructional Materials Centexr (IMC)
Kindergarten Aides and Supervisoxs (KA)
Learning Centers (LC)

Music Specialist Teachers (MT)
Paired~Schools Science pProject (PSE)
sSchool Community Coordinators (SCC)

Distribution of BSEA Title I Projects in
Elementary Schools by Program Density

Number of ESEA

Program Title I Projects Total
Density in a School®
1 1l or 2 14
2 3 or 4 : 14
3 5 or 6 28
4 > 7 14
Total - 70

@0only elementary schools with K—-6 organizations are included.

ERIC ,
] . 13
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information regquired by operational management persennel. According to
their defined responsibilities, persons at this management level make
decisions concerning (1) the kinds of practices that should be implemented
to achieve the policy goals of strategic management and (2) the allocation
of Title I program funds, as individual projects, to respective schools
within the target population. Theref@re, an impact component anaiysié
technique was developed to provide operational management with information
about the feasibility and viability of their decisions. Specifically,

the technigue was designed:

l. To identify and describe the implementation patterns
within the 63 elementary schools;

2. 7To ascertain whether the impact components of the emerging
implementation pattern are consistent with the needs-assessment of the
pupil populations they were designed to serve;

3. To produce service cos:t information which relates implementa-—
tion inputs to anticipated and/or attained pupil andrscheol coutputs; and

4;‘ To provide operational manaqeméﬁt with a number of alternative
procedures for narrowing the discrepancy between desired pupil ocutputs and
systematic program inputs.

Tg test the hypotheses (1) that a limited number of Title I
project component subsets exisé for the elementary schools of Philadelphia
and (2) that such project component subsets are indicative of systematic
resource inputs to ameliorate identified pupil needs, a study of the
composition and dispersement of 16 Title I projects (see Table 2) assigned

to 63 elementary schools was conducted using the impact component analysis

technique.

14
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METHOD

The derivation and development of the impact component analysis
technigues follow the strategies of operations research (OR). OR
procedures emphasize the use of the scientific methed to discover the
causes for a phenomenon rather than the appiicaticn of existing technigues,
OR procedures also lead (a) to the articulation of theories for explaining
the observed characteristics of the operation and (b) to the production of
alternative procedures, practices, or policies for the system under
investigal ion. OR analyses, therefore, stress the reduction of complex
and involved systems or problems into a series of simple compenents which
may be described, obscrved, and quantifieﬂizg

Macle@d,so reporting on a successful method for adapting program
budgeting techniques to nonprofit institutions, also stressed the need to
dafiné the activities of the institution. He found it necessary (E) to
categorize the various levels of the institution's internal and external
services and (b) to ascertain how much personnel time was being allocated
to the spécifiéd services before he could reasonably apply the principles
of program budgeting. From these estimates, he was able to develop cost
data which improved his planning and reporting activities, as well‘as the
reallocation of the institution's servicés.

Black,3l describing a new method of project control--Accomplish-~
ment/Cost Procedure (ACP), appeared te have taken an OR approach similar
to that advocated by the auther. In constructing his method, he chose four
comprehensive areas as being indicative of the functions of the organiza-

tions studied: (1) unigue events, activities in which major work tasks

are independent; (2) repetitive events, activities with similar work tasks;

- 15
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(3) material, acguisition of materials used in the finished products;

and (4) summarv, a process of integrating the preceding areas into a

simple category (». 114). These procedures permitted him to compare
cost/progress relationship budgeted with cost/progress relationship
expended for the tasks, thereby producing useful project control in-

formation foxr all levels of project management (p. 111). -

Systematic Input/Output: Variables Associated with

Title T Blementary Schools

Pupil Service Components (P5Cs)

To characterize the programmatic resource inputs provided by
the Title I projects, three pupil service component (PSC) categories have
been identified: (1) basic skills, BAS, (2) instructional, other (than
BAS)., IO, and (3) supportive sexrvices, SUP. The relationship between
these PsCs (the treatment effects) and the contribution they provide
toward the reduction of school and pupil performance variance has been

discussed previously in Table 1.

Allocation of Funds

To partition and prorate to each Title I schoeol that proportion

of the total program fund which it receives in the form of projects, an

32

adaptation of the Belmont System (OE Form 4484, CFPIR; lé?D) was used.
In this technigque, the total budget allocated for each project was divided
by the number of schools it served. This cost/school index was obtained
for each project listed in the Federal Program Budget, FY 1969-1970.%*

Since each school's projects were enumerated, aggregate monies per school

*1969-1970 Applications, Title I ESEA. Philadelphia: Office of
Federal Programs, School District of Philadelphia.

16
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were obtained by totaling those project fund proportionalities lacated
in each school. The sum of monies available to the schools through this

proration procedure was operationally defined as its school aggregate fund

(Sif). The mean SATs for the schools in each program density classifica=
tion are presented in Table 3. .
TABLE 3

Mean School Expenditure by Program Density

Program Density
- ’ - Total
Proration 1 2 3 4
Aggregate Fund? 56.2 $25.9 $38.6 $50.2 $39.9
Number of Schools 10 11 26 15 63

AFigures given in thousands of dollars.

Achievement-Growth Differential (AGD)

For this study, grades 3 through 6 were chosen as the target
years—-that interval of schooling over which most inner—city pupils begin
to fall dramatically behind national expectaticﬁsiBS To describe and
quantify the effects of a school's instructional program on its pupils
and to measure the impact of the school on its pupil's educational progress
over this interval, each school was assumed to have been organized around
administrative and instructional practices which tended to sustain its
functional capacity. In operations research terms, the assumption means
that pupils are homogeneous with respect to the impact of a school's
instructional program, i.e., pupils at each level are exposed to the
"fixed-conditions" of the school. Conseguently, as pupils move through

levels within a school, the instructional or educational experiences in
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which the pupils participate are (a) pre-defined, (b) constant in content,
(c) perennial in preparation and presentation, and (4) nanaged through
processaes and/or procedures articulated by the administrator and teachers
of that school. OUne expects, then, that if the instructional programs
provided by a school were effective, its.pupils, on the average, would
gain three years of acadenmic knowledge between grades 3 to 6 or that
standardized measures of achievement would show an acquired knowledge
differential of 3.0 GEY.

To obtain an estimate of the achievement-growth patterns across
grades 3 to 6 in cach school, differences between the mean grade scores
in each school wore obtained using the following forxrmulas:

E'schooll, grade 6 -~ X =chool grade 3 = achievement-growth

ll

Therefore, zero, positive, or negative values could be evidenced, which
would represent the impact of a school's learning environment on its pupils
over grades 3 through 6.

Considering the highest and lowest possible score a pupil could
receive on a standard test at grades 3 and 6, the range of possible achieve-
ment-growth scores was obtained, which defines a continuum upon which

derived scores may be compared. The term, aqhievementﬁg;pwﬁg differential

(AGD) score, therefore, describes the achievement propensity of an
elementary school. In this study AGDs have values within the interval

-2.9 < AGD < +8,1.*

*In cognizance of the issue of the comparability of the two groups

and in recognition of the scalar differences between the distributions of
the samples, ADG isg operationally defined as a mean estimate of differential
achievement growth--that is, the extent to which the educational organiza-
tion and instruction of a school moved its population of pupils along a
hypothetical achievement-growth curve predicted by the continuum of the
psychological constructs of the test instrument.

. 18
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Averaqe Daily Attendance (ADA)

This measure of pupil attendance was chosen over total enroll-
ment because it is a count of the number of children (a) who attend
school on a regular basis and (b) who are exposed to the school's educative

activities on a continuocus basis.

Per Pupil and Per Teacher Expenditures (PPE and PTE)

These two cosil expenditures were not obtained in the traditional
manner—--dividing the total Title I program fund monies by the number of
children in the pr@g#am. They were obtained on a school-by-school basis,
using each scheol's SAF, ADA, and total teacher staff counts:

(g) PPE = SAF/ADA; (b) PTE = SAF/number of Teachers
This method was used to ascertain whether systematic differences in these
expenditures existed across the elementary schools.

The procedure described above considers the school as the unit
of observation and analysis. It also assumes that any program fund
placed in a school effects the entire staff and pupil population of that
school, because of the changes in school management and instructional
practices that occur as a result of the investment. However, within each
school there exists a differential program-input gradient which results in
conditions (a) where the greatest concentration éf-program funds (projects)
exists at those grades where the greatest pupil need are located and (b}
where the residual and/or spin-off effects of the program inputs provide

increasing benefits for the remainder of the school's staff and pupils.

Per Pupilﬁ;nstgg;ticnal7S§;§i;e Expenditure (PPIS)

A term used to indicate the basal amount each pupil receives-

19

18



O

ERIC

Aruitoxt provided by Eic:

from the general operating budget for instructional services.

this figure does not include

19

34 However,

supportive materials and personnel costs.

A term used to indicate the total per pupil expenditures

provided for general instructiocnal services and Title I program funds

inputs: SPPE = PPIS + PPE (Title I). A listing of the variables pre-

viously described appears in

The first level of
determine the reliability of
obtain a demographic picture
and (g) to determine whether
the éiementary schools. The

identification of particular

Table 4.
Analysis

analysis was performed in this study (a) to

the impact component analysis(modei, (b) to

of the project implementation characteristics,
particular program input subsets existed within
second level of analysis, contingent upon the

input program subsets, was used to identify,

explain, and document the implementation model (s) or strategies developed

through the decisions and directions of the operational management.

Level 1. Yo obtain a composite picture of the 63 Title 1

elementary schools along the

dimensions of the variables used in the study,

basic techniques were used to obtain the mean, median, and range of each .

variables. As a measure of the construct validity of the proposed impact

component technigque, an intercorrelation matrix was obtained and studied

to determine whether the interrelationships among the defined variables

corresponded to the known relationships between the financial, demographic,

and population descriptors of the school district. To ascertain whether

<0



TADLE 4

A Listing of the Dependent and Independent
Variables Used in the Study

Variable
Number Description Acronym
1 School Enrollment . SE
( 2 Avoerage Daily Attendance : ADA
Pupil Population Characteristics PPC
3 Low Ingome ‘ PPC-1
4 Spanish-Speaking PPC=-2
5 Blacks PPC-3
6 Teacher Staff TS
Achievement Growth Differential AGD
7 Reading AGD-R
8 Arithmetic - AGD-A
9 Program Density Code PDC
Pupil Service Components i PsC
10 Basic s8kills PSC-1
11 Instructional, Other P5C-2
12 - Supportive Services : PSC~-3
School Aggregate Fund SAF
13 Basic Skills SAF-1
14 Instructicnal, Other SAF-2
15 Supportive Services SAF-3
le Total SAF-4
17 Per Pupil Expenditure PPE
18 Per Teacher Expenditure PTE
19 Per Pupil Instructional Service PPIS
20 Summative Per Pupil Expenditure - SPPE
School Achievement Gain ' SAG
21 1968-1969: Reading AGD SAG-1
22 Arithmetic AGD SAG-2
23 1269-1970: Reading AGD SAG-3
24 Aritbmetie AGD - SAG-4

ERIC 21
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unique project input subsets existed within the 24 variables used to define
the programmatic implementation patterns created by the decisions of the
operational ménagement personnel, a fgctor analysis procedure (BMD O3R)

was used, where the highest correlatign value of each variable was used

as its commonality.

Level 2, Having identified the least number of program input
subsets, a content analysis procedure was used to ascertain the program-
matic thrust of each subset. This procedure consisted of the merging of
the individual content (i.e., objectives, treatmént(s), materials,
strategies) of each project within a subset into a comprehensive or
summative descriptor. Accordingly, demographic and statistical data
were developed for each subset. To determine whether significant differ-
ences existed between the subsets on each variable, a series of one-way
analysis of variance were performed.

To ascertain whether the programmatic inputs of each subset
produced a differential, aggregate and/or individual grade effect on pupil
performance in reading and arithmetic, a 20% systemaﬁic sample* of pupils,
within the Title I elementary schools of the subsets and within non-Title I
schools, was obtained for analysis. One-way analysis of variances were
performed on the pggregaté énd individual grade data to determine whether
significant differences in performances scores existed;

Program input/pupil output schemata were developed for each
subset to determine whether the programmatic inputs for each grade, as

well as for the three-year-period studied, differed significantly from

subset to subset. An assessment of the relationship between the program-

¥pupil History File, Division of Administrative and Survey Research,
Office of Research and Evaluation, School District of Philadelphia.

o
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matic inputs and the needs-assessment of the pupils within the individual
subsets was peifgrmed. The purpose of this analysis was to ascertain
whether the proportion cf pupils achie&ing the desired level of performance
(output) were consistent with the configuration of PSC funds made available
to the 5chools._ A similar technigque was used to determine whether the PSC

configurations of the subsets were parallel to the schoel achievement

control patterns described by Bloom.

<3
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RESULTS AND INTERPRETATIONS

Lev’gl 1

Demographic and Statistical Data

The median school in the sample of schools used in the study
"had the following characteristics:

Composite Profile of the Median Title I El

ementary School

School Enrollment . 750
Average Daily Attendance . 700
Ne. Black 625
No, Spanish Surname 18
No. White 107
Low Income (185) o 24.7%

Teacher Staff 26

School Aggregate Fund $33,800%
Basic Skills $18,000
Instructional Other 2,800
Supportive Services 15,800

Per Capita Expenditures

Teacher $1,000
Pupil, Title I 30
Pupil,; Instructional Services 450
Pupil, SummativeP | : 495

Pupil Service Component (5 Projects)

1 Basic Skills Project
2 Instructional Other Projects
2 Supportive Service Projects

Achievement-Growth Differential Scores

Reading = 1.9 GE years in 3.0 school years
Arithmetic = 2.0 GE years in 3.0 school years

Agum of categories is greater than aggregate, since each subcategory
was treated as an indeéependent variable.

bIncludes only general operating and Title I funds.

<4
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A more detailed treatment of each variable appears in Table 5. (pp. 25-26).

Construct validity Data

One of the most important réspcnsibiliéies of a proposed model
is to demornstrate that the key indicators and érogram descriptors used
to define it can be used to describe, with a high degree of accuracy,
the actual conditions of the system for which it has been designed to
represent. In this study, all of the key indicators and program descrip-
tors were analyzed by a correlation procedure to ascertain whether the
resultant correlation values among the 24 variables represented observed
(known3 relationships that exist within the School District--especially
in its allocations for instructional staff, Title I program funds, and
pupil achievement.

Three subsets from the intercorrelation matrix of the 24

variables (see Appendix A) are presented to iliustrate the interrelation-

ships identified among the key variables themselves and within the
contextual framework of the proposed model.

Major and minor variables. Since school enrollment (SE) is

one variable used in the appropriation of instructional staff, program

variables is presented below.

Major 7  Minor Variable
variable ADA TS SAF-4 | PPC-1 PPIS SPPE" PPE PTE
SE 87* gg¥ 27 %% 68% | —61l* | -65%| -46* | -41%
*» < .01
**p < .05

This listing shows (a) that all correlation pairs, with the exception of

<O
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TABLE 5

Demographic and Statistical Characteristics of 63
Title I Elementary Schools

No. Schools -
Having
Variable Variable Median Range
School Aggregate Fund
Total ’ 63 33.8% 9.4 - 85.1%
BaS 3z ) 18.0 9.8 = 59.3
I0 58 9.8 1.2 - 20.4
sSUP 56 15.8 5.8 - 22,0
School Population Characteristics
School Enrollment 63 750 188 - 1,546
Average baily Attendance 63 700 155 - 1,435
No. Teachers 63 26 8 - 47
No. Low Income 63 185 27 - 1,043
No. Spanish Speaking 46 18 1l = 590
No. Black 63 625 2 - 1,546
Per Capita Expenditures
Pupil 63 $ 30 $ io - 252
Teacher b 63 1,000 400 - 4,880
Instructional Services 63 450 357 = 660
Summative® ) €3 495 386 =~ 794

2In thousand of dollars.
?Allocation from general operating budget.
CGeneral operating budget and Title I funds.

26
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TABLE 5 (CONT,)
Demographic and Statistical Characteristics of 63
Title I Elementary Schools
Pupil Service Components
BAS IO sSUP
No. ) ) T N - T
Erc?ects No. No. No.
xoJ Schools % of Schools % of Schools % of
Having Sample Having Sample Having Sample

0 29 486 1 2 & 10

1 31 49 12 19 14 22

2 2 3 14 22 39 62

3 i 1 2 22 35 4 6

4 11 17

5 3 5

6

— T AN '"7’ T N
Total 63 100 63 100 63 100

Achievement-Growth Differential
Reading Arithmetic
School year 1969-19702 1.90 GEY 1.98 GEY
range 0.1 - 3.1 1.3 - 3.2
AMedian difference between mean scores of grade six and grade three
pupils.

bGgry = grade eqguivalent years.
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total school aggregate fund (SAF-4), were highly significant (p < .0l1) and
(b) that the relationsaips of SE with per capita expenditures were all
negative.

' As expected, the two highest correlations with SE were average
daily attendance (ADA, r = .87) and teacher staff (TS, r = .88), followed
by its relationship with children from low income families (PPC-1l, r = .G&8).
The negative relationships of SE with per capita expenditures were not
anticipated and might have resulted as a phenomenon of standardized alloca-
tion prccédﬁrés. ‘

Allocation predictors. Eleven variables, which generally appear

in allocation prediction formulae, were extracted from the primary inter-
correlation matrix. These variables, and their accompanying correlation
pairs, appear in Table 6. Of the 55 correlation pairs, 22 were significant

(< .01} The highest two were between the por capita cxpenditurcs: per

6]

teacher (PTE) with per pupil, Title I (PPE) and Instructional Services

(PPIS).
TABLE 6
Intercorrelation Matrix of Common Allocation Predictors
Variable 1 2 3’ 4 5 6 | 7 8 o | 10 {11
3. AGD=R = '
2. AGD-A 77%1 - )
3, SE 14 -04 -
4, BADA 16 | -05 87%| -
5. PPIS -06 04 -61 | =58*| =
6. FPEE 1-36%; -01 -46*} -51%| 38% =
7. SAG-1 09 00 | =06 -i2 { 18 06 -
8, SAG-2 -06 03 ~14 =19 25 33% 57*%F =
9., SAG-3 49*%§{ 46%; 10 10 13 -12 31*| 14 -
10. SAG-4 40*{ 50*| 16 =15 23 18 32*%  40*| s52*% -
11  PTE ~42%| ~09 | -41*| -45*| 91*| 96%* 00 | 24 | -15 10} -
*p < .01
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Expected significant positive correlations were those between
(a) AGD-R and AGD-A, (b) ADA and SE, (c) PPE and PPIS, (d) SAG-2 and PPE,
(e) between all SAGs, (f) between all AGDs, and (g) between all SAGs and

AGDs.

and FPE, since specific plans were made to place the larger proportions
of Title I funds in those schools having.the lowest levels of achievement,
(The other two significant negative correlations with PPE were reported
in the previous section.) Of the three other significant negative correla-
tions with PTE, the one between it and achievement-growth differential in
reading (AGD-R) was not anticipated.

It should be notéd that the relationship between per capita

expenditures for instructional services from the general operating budget

IO TAY memd memlimmd st meramamede mdgmm dem maedilt . TALA_TALA 10
{Pri3) and school achievement gains in arithmetic, l1es8-12¢2 and 1262 1270

variables of the proposed model, Program Density Code (PDC), and 14 othex
systematic variables are presented in Table 7. Of the 14 variables identi-

fied below, eight were significant (Ql{ .01)

TABLE 7

Interrelationships Between the Construct "Program Density Code"
and 14 systematic Variables '

Major
Variable ° Minor Variable
Program T %) 3] ﬂld '?: T D) T
T oo % Ao o O = 5] = (Y =) 0 8] 8] O
Density m o w0 < E [h = & [=H Q 0] wn W 0
Code _u o B wm & Y- 7] = o 2 A m
(PDC) 23 15 24 46* 78* 47* 56* =13 12 ~37% =21 66% B82% 74%*
*p < .01

]ERJ(jﬁij . T -
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As hypothesized, PDC's interrelationships with the other
variables provided evidence that the construct was defining the program=
mati; inputs of Title I program funds at the elementary school level.
First, the significant positive correlation of PDC with the within-pupil
service components (PSCs) and their implementation procedures, and its
high corrslation with the total funds available to the schools (sAF-4),
seemed to substantiate the validity of the construct. Second, PDC appeared
to be a construct which demonstrated the equivalency betweenlfitle I
program expenditures as an aggregate fund and Title I as a iteration of
per capita denotations (viz., PPE and PTE). Moreover, the construct
provided confirmatory evidence that per pupil expenditures from the two
major budget sources (e.g., PPIS and SAF-4) were the product of two
independent allocation funéticns_ The small negative value (r = =.13)
between FDC and PFIS was counsidered to be the
(background effect) inherent in the relationships among the source
variables.

Third, the negative correlation values of PDC with the AGDs
was to be expected in that the greater concentration of pupil service
components (projects) exists in schools where the level of pupil achieve-
ment was at its lowest. Fourth, although a ‘significant relationshig
exists between PDC and children of i;w income families (PPC-1), two other
demographic variables (school enrollment, SE and teacher staff, TS) were

also related to a lesser degree (p < .05).

Factor Analysis Data

To ascertain whether the intercorrelation patterns discussed in

30
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the previous sections were indicative of some unigue factors operating
within the context of the variables used to describe the input/output
characteristics of the Title I program funding policies and practices for

elementary schools in Philadelphia, & factor analysis was performed using

the correlation data of the 24 variables., A standardized program (BMD O3R)

was used, where the highest correlation values among the variables were

used as the commonalities. Using the Kaiser criterion for the identifying

meaningful factor roots (viz;i vectors having eigenvalues 2z +l.0), six
factors were identified and rotated orthogonally. The results of the
rotation procedures produced six definable factors, where variables
having loadings of 2 .30000 were considered to be relevant contributors

to the factors. The six factors are shown in Table 8 on page 31l.

Anticipated factors. At the outset, three factors were antici-
pated. These factors were related to three pre-existent, welli-defined
procedures and/or conditions: 1) a factor consisting of variables
associated with the criterion predictors of general allocation formulae;
2) a factor of the achievement measures; and 3) a factor demonstrating
the correspondence between the PSCs and their independent and summative
costs (SAF categories). These factors did appear and were named accord-
ingly: Factor I, Prediction Formula Criterion; Factor III, School
Achievement Measurement; Factor IV,-éirect Pupil Service Components.

{See Table 8)

Unique factors. One major and two minor unique factors were

also identified. The unidue major factor, Factor II: Program Density
Expenditure Functions, was identified as that factor which included all

of the key variables and descriptors utilized in the formulation of the

31



TABLE 8

Significant Data Factoxs

FACTOR I: Prediction
Formula Criterion

FACTOR II: Program Density
Expenditure Functions

Variable Loading Variable Loading
1. SE 92667 10. PsC-1 94842
6. Ts 90662 l6. SAF-=-2 88885
2. ADA . 88289 9. PDC 64523
20. SPPE ! -78177 18. PTE 63424
5, PPC-3 : 77968 12. PsC-3 | 60106
19. PPIS -66057 17. PPE | 58414
1l8. PPE i =65897 15. sSAF-3 ; 56103
18. PTE t —-60941 13. sAr-1 50387
3. PppC-1 f 59884 3, ppc-1 47197
13. SAFP-1 . 33814 5. PPC-3 34829
! 7. AGD-R ~30431

11. PsCc-2 30333

FACTOR III: School Achievement FACTOR V: General Disadvantaged
Measurement Service Expenditure
|

8. aGD-a | 88016 4. PpC-2 ~62802
7. AGD=R ; 82422 12. PPIS 39830
24, SAG-4 ; 59302 13, sAr-1 ; 38123
23, ©SAG-3 i 58763 5. PPC-3 : 30105

i

]

FACTOR IV:

Direct Pupil

Service Components

FACTOR VI: School Investment

Qutputs

11. Psc-2 i 77363 21. saAG-1 71596
14, BSAF-2 : 74461 22. SAG-2 69780
9. PDC : 63928 19, PPIS 39551
13. saAF-1 -40532 24, SAG-4 36481
12. PSC=3 : 39948 20, SPPE 34252
.18, PTE 3 34509 23. SAG-3 31332
17. PPE ; 31394
l6. sSAF-4 ! 30898
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model., A review of tha variables which load significantly on this factor
(see Table 8), indicated that this factor (a) circumscribed most of - the
cgualitative and guantitative elements of Title I program expenditures as
they impact at the school ievel and (k) contained the seriation of
components——both as moniez and pupil éer§icesi=which represent systematic
inputs for contrelling specific performancesenabling components which
effect the achievement outcomes of elementary schools.

The dynamics of the proposed method for analyzing and guantifying
the effects of Title I expenditures on elementary schools was revealed
when the interactive relationships between Factors ITI and IV were demon-
strated., Figure 4 shows the Cartesian plot of these conrdinate pairs.

The numbers beside the coordinates identify the respective variables.
The configuration of points formed by the coordinate pairs seemed to
sugéest that the two factors may be described ﬁy two mathematical func-
tions.

The linear function contained all of the demographic, traditional
allocation predictor, per capita, and achievement variables. The parabolic
function suggested the presence of an allocation condition which is pred=-
icated upon the PDC construct (#9) and its accompanying method for par-
titioning pupil service components (#10 and #11) aﬁd school funding levels
(#13, #iéi and #16). The two supportive service variables of this classi-
fication (#12 and #15) scheme were noticeably absent. Previous data,
however, had shown that supportive services did not relate highly with any

particular variable but acted like a multi=functional element that fitted

more precisely with those personnel or service areas for which it had been

'prcgrammatically associated (see Appendix A).

33
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Tt should be noted that the two equations are not independent.
There appears to be at least one solution (functional relationship) for
the equations, as evidenced by the projected point of intersection
{(x = .81, v = .4€).

The other two minor factors were related (E) to a conglomerate
expenditurc of funds for the improvement of instructional services for
pupils generally classified as bheing digadvantaged or from lew socio-
economic environments and (E} to a conglomerate expenditure of funds
related to the measurement of changes in total school performance in
reading and arithmetic.

Factor V, General Disadvantaged Service ExPendituré, was an
expenditure function which related total monies [appropriated from Title I
program funds (SAF=1) and the general operating budget (PPIS)] earmarked
for the improvement of Black (ppC=-3) and Spanish surnamed (FPC-2) pupils’
performance in basic skills. The contribution of PPIS to this service
was better understood when its relationship with per capita expenditures
for pupils (r = .38) and teachers T=""91) ﬁas considered,

Factor VI, School Investment Outputs, was an expenditure function
which demonstrated the impact of the general operating budget (PPIS) and
summative per pupil expenditure inputs (SPPE) on the school's endeavors
to improve its propensity to p?évide continuous pupil growth (sSAF-1, 2, 3,

and 4).
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Of the six factors identified by the factor analysis procedure,
Factor II, Program Density Expenditure Functions, appeared to represent a
reliable construct for describing, defining, and illustrating the func-
tional components and interrelationships existing between the implementation
inputs (program policies and practices) of operational management personnel
and the subseguential achievement outputs of elementary pupils and schools

served by Title I funds.
Characteristics of the Program Density Levels

Sinée four program density levels were inherent in Factor Iz,
four inclusive project-within-density content analyses were performed to
determine (a) what kinds of pupil service component projects were available
to the schools in each density level, (b) which pupil service component
projects éccurrea most frequently within and across the density levels,
and (g¢) whether the patterns of pupil service component projects within
density levels were related to the observed pugil performance patterns,

To accomplish this objective, a project implementation matrix was con-.
structed in which all of the projects available to the elementary schools
were listed--as is shown in Table 9 (p. 36).

Three summary lines cf information are provided for each density

level. The first line gives the number of schools being served by éhé

respective projects. For example, in Density #1 there are 13 schools.,

*schools containing Learning Centers (LC) and Kindergarten Aides (KA)
were not included in previous counts. Therefore, the total shown is greater
than the previous listings, However, the aforementioned projects are in-
cluded here in order to obtain a more reliable estimate of the program input
characteristics of the density levels.

36



6,
™

—aaToAUT O sbejusoxaad 3ssybTy BY3 SIJUYM JUDUSATOAUT TOOYOS 10 spnaTubTw Byl

*T JO juex e uwaaTh sT jusw

Rq peuTwIalsp ST IA9PAO YU,

.

354 = ST < W) < OT = AIJD < S4I < WM < IH < @D < 4IF < da¥ < OWI < ¥I < L¥ < D05  :3ued uoTIRjuUsULTAU] 0L
€8 69 9 i T LT %5 IT 9€ €L €% g 6 T T¥ JUSUIATOAUL % grpagr
oL 85 8% ¥ £ T ¢I 8 8 S¢ 05 0O v 9 T 6C sTo0Yss JO "ON
IT = WD) < ¥MT < S¥I = AIDD < IW < JdI3 = 02 < OWS < ddV¥ < ¥X < I¥ = 005 :3ued uoTIRUSWS TN
COT €6 LT ET €€ €L 0T L9 001 (8 €T LT L9 JUSWAATOAUL % AL
ST ST ¥1 ¥ Z ¢ TT € 0T ST €I AR 0T sTooyas 30 oy A3Tsusd
3T = ISE < S¥I = ¥ME < IW < dI% < @2 < dIE < OWI < Wi = IV < 208 "xgmg,:éﬁpma:mémﬁmEH
00T 28 ¥T SL L 0§ T8 6¢ v L 7 LS JUSWBATOAUT % III
82 87 €¢ v Tz ¢ %L €z TT 1 T 1T 91 sSTOOY2S FO "ON A3Tsusd
dsd =2 = ¥0 < IM < dIF = dd¥ < JWI < ¥ = I¥ <« 205 :Xued uoTjeIuaUSaTIUT
€6 TL L L ¥T 9f L TL 1T 12 JUIWIATOAUT % II
A €T 0T ! 1 ¢ § T 0T ¢ £ STOCH2S 30 "ON  A3rsueq
I =0T = ¥ = OHI < 008 = I¥ < ViE = 43V * YueX uoTjejusuwaldur
S g8 8§ £z 5T €T 8 JUSWSATOAUT % I
€1 z 1 T T € z € 1 STOOYDS JO "ON AgTsuad
[8POK uT 008 W AITO VYO dsd I® oWl vpd a0 1Y JIv¥ 07 SdI IS5 4IF I¥D
$TOOOS — SaT3STISIORIRYD
so DATIZTOCUNS Y TEUOTIONIISUT STITHS oTseg uotyeyusnaTduT -
TETuIngg s3usuodilo) SOTAZDS Dﬂ¥mEEmH@oH@

s7001ag Jo ajebexbby =u3 puer sopo) A3Tsusg wexboid I STITL Inod 3yl
UTULTM SIUSUOGHO) 90TAZDY ITIvuWeIS0Td JO SHUTHURY PU®R SOTISTISIORIRYD udTiejuswusTduil

& ATdYL

Aruitoxt provided by Eic:

E\.



Under the pupil service component category "Instructional Other (ro)
one observes that three schools have AEF, two have AT, three have EWA,
one has IMNC, and one has MT. (S5ee Table 2 for an explanation of the
ACYONYMmS. )

The sccond line of information gives the extent to which the
specificd projects occur within the schools of the density level. Using
the example above, one finds that the percentage of occurrence of the
projects in the IQ category is 23, 15, 23, 8, and 8 respectfully.

Since the pupil service component projects establish the in-
structional and programmatic characteristics of each density level, the
freguency or proportion of times they occur within a density level reflects
the nature or implementation characteristie (programmatic input) of the
density level. To summarize and explicate those projects which were most
indicative of the implementation characteristics of a given density,
another level of information was developed--implementation ranks, shown
as the third line of each density level, This ranking procedure entailed
the listing of the implementation magnitude of pupil service component
projects (PSCP) within each density level. In Density #1 the ranking was:
AEP=EWA>AT=5CC>IMC=KA=LC=MT, which meant (§) that AEP and EWA occurred the
same number of times in the schools of the density level and (b) that both
projects occurred more frequently than those which follow them. Ccllectivel&,
since the first three positions in the implementation rank order have goals or
objectives which were directed toward the attainment of cultural and social
enrichment, it was concluded that the thrust of this density level provides
for the improvement of a pupil's awareness of his and other's social cultures,

and an apvoreciation for the aesthetic qualities of life. Therefore, this

ERIC
Wi;ﬁﬁ , :3&3



O

ERIC

Aruitoxt provided by Eic:

Density level was named: Educational/Cultural Enrichment Cxperiences.

In EEEiiEiaizl the implementation information revealed that
most schools in this Density level had SCC (93%), KA (71%), and AT (71%).
Other PSCP occurring at meaningful levels were IMC (36%), AEP (21%), and
ETP (21%). Collectively, the implementation rank order suggested that
the thrust of this Density level stressed the use of the community (SCC),
additional instructional pr@graﬁs (aT, IMC, MT), and supportive personnel
(Xn, BIP) as its major thrusts for the improvement of pupil performance.

Therefore, this Density level was named: General Instructional and

Supervisory Ssupport System.

In Density #3, the implementation information revealed that most
schools in this Density level had SCC (100%), KA (82%), AT (82%), and
IMC (75%). Other PSCP occurring at meaningful levels were EIF (57%),
¢b (50%), and AEP (29%). The emphasis of this Density level was somewhat
similar to that of the previous model. However, with the increased number
of BAS projects ana the larger proportion of schools having IO and SUP
projects, this Density level seemed to provide a more intensive concentra-
tion on the development of basic skills and human qualities. Collectively,

the implementation rank order suggested that this Density level be named:

Tntensive Instructional and Supervisory Support System.

In Density #4, the implementation information revealed that
most schools in this Density level had scC (100%), KA (93%), AEP (87%)
and TMC (73%). Other PSCP occurring at meaningful levels were CD (67%)
and EIP (67%). 1In contrast to the other density levels, this Density
level had a significantly greater number of schools having BAS projects—-

in particular EIP Aides. Collectively, the implementation rank order
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implied that this Density level, having a greater number of projects and
additional instructicnal aides in their classrcoom, emphasized (a) greater
project involvement and (b) the individualization of instruction. There-

fore, this Densilty level was named: Remediation Program.

When the implementation rank order pattern over the total
population of schools was reviewed, it appeared that as of June 1970, the
greater proportion of Title I program funds was invested as supportive
and instructional services. Investments for the improvement of basic

skills appeared in two forms: direct projects as EIP (42%), IRS (9%),

and LC (6%); indirect projects as IMC (54%), CD (36%), and KA (69%).

Program Expenditure, Pupil and School Characteristics

of the Four Impléménﬁation Models

This level of program expenditure was directed toward the improve-
ment of a pupil's awareness of his own and other social cultures, and an
appreciation for the aesthetic qualities of life.

In Model I there are 11 elementary schools. The average school
enrollment is 732 pupils, 667 (91.1%) of whom attend on a daily basié_

The school's population generally consists of 49.8% Black, 1.0% Spanish
surname, 49.2% White, and 20.4% Low Income pupils. There are, on the
average, 24 teacher staff positions per school., The average amount of
Title I funds allocat2d to each school is $6,200 ($2,540 as IO projects,
$3,660 as SUP). This SAF total represents an average per pupil expenditure
of $12.00 and per teacher expenditure of $78.00. The school provides, on

the average, a growth of 2.4 GE years in reading and 2.3 GE years in
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arithmetic skills over 3 schoel years of instruction,

Implementation kodel II: General Instructicnal and Supervisory Support

system

40

This level of program expenditure was directed toward the improve-—

ment of instructional programs at all elementary grades. The thrusts of
the model are directed toward the use of the community, supervisory
personnel, and additional instructional programs.

In Model II there are 11 schools. The average school enrollment
is 829 pupils, 736 (88.8%) of whom attend on a daily basis. The school's
population genecrally consists of 86.7% Black, 1.2% Spanish surname, 12.1%

White, and 25.7% Low Income pupils. There are, on the average 27 teacher

staff Easiti@ns per school. The average amount of Title I funds allocated

" to each school is $25,900 ($3,500 as BAS*, 58,200 as IO, %$14,200 as SUP).

This SAF total represents an average per pupil expenditure of $44.00 and
per teacher expenditure of $1,097. The schools provide, on the average,
a growth of 1.9 GE years in reading and 2.0 GE years in arithmetic skills

over 3 school years of instruction.

Implementation Model III: Intensive Instructional and Supervisory Support

System

This level of program expenditure was directed toward the improve=

ment of instructiocnal practices and supervision--particularly in the area
of basic skills, The thrusts of the model take the form of instructional

*Value obtained by dividing categorical funds by total number of
schocls in Models.,
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In Moael IIT there are 26 schools., The average school enroll-
ment is 827 pupils, 736 (89,0%) of whom attend on a daily basis. The
school's population gencrally consists of 79.8% Black, 8.6% Spanish surname,
11.6% White, 35.3% Low Income Pupils. There are, on the average, 27 teacher
staff positions per school. The average amount of Title I funds allocated
to each school is $38,600 ($13,900 as BAS*, $3,600 as IO, 515,100 as sUP).
This SAF total represents an average pupil expenditure of $66.00 and per
teacher expenditure of $1,648. The schools provide, on the average, a
growth of 1.8 GE years in reading and 1.9 GE years in arithmetic skills

over 3 school years of instruction.

Implementation Model IV: Remediation Programs

fhis level of program expenditure was directed toward the estab-
lishment of permanent basic skill centers and systems which provide the
pupils with a continuous exposure to (a) individualized instructions,

(b) a concentration of new and innovative materials, and (c) an increased
involvement of school and community support systems.

In Model IV there are 15 schools. The average school enrollment
is 979 pupils, 825 (84.3%) of whom attend on a daily basis. The school's
population generally consists of 85.4% Black, 0.7% Spanish surname, and
13.8% White, and 47.4% Low Income pupils. There are, on the average, 31
teacher staff pasitions per school. The average amount of Title I funds
allocated to each school is 550,200 ($20,600 as BAS*, $12,500 as IO,
$17,100 as SUP). This SAF total represents an average per pupil expendi-

ture of $67.00 and per teacher expenditure of $1,720. The schools provide,

“*Value obtained Eyréifiding categorical funds by total number of
schools in Models.
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on the average, a growth of 1.8 GE years in reading, and 2.0 GE yecars in
arithmetic skills over 3 school years of instruction.

A summary of the statistical data across the guantitative
variables by Implementation Model is given in Table 10. This table shows
that significant differences between the models exist on the following
variables: PPC-1, PRC-3, AGD-R, (snF-1), SAF-2, SAF-3, SAF-4, FFE, and PTE.

TABLE 10

Summary of Variable bata by Implementation Model.

Implementation Model F
T 11 IIT TV combined Ratio®

Variable (n=11) (n=11) (n=26) (n=15) (N=63)

1. SBE - 732 829 827 979 847 1.37 n.s.

2. BADA 667 736 736 825 745 0.55 n.s.

3. PRC-1 149 213 292 464 294 5.87%

4. PPC-2 7 10 71 7 32 1,62 n.s.

5., PPC-3 365 719 660 837 670 3.43%%

6. TS 24 27 27 31 28 1.28 n.s.

7. AGD-R 2.4P 1.9 1.8 1.8 1.9 4.94%

8. AGD-A 2.3P 2.0 1.9 2.0 2.0 2.67 n.s
13. SAF-1 0.04d (19.2)F (20.2) (23.8) (21.54) 0.43 n.s.
14. SAF-2 2.54 8.20 9,60 12.50 . 9.40 7.26%

15. SAF-3 3.66 14.20 15.10 17.10 ~ 15.20 6.56%
16. S7° 4 6.20 25.90 38.60 50.20 33.90  34.88%
17. PPE 12.00€ 44,00 66.00 67.00 53.00 6.82%
18. PTE 0,284 1.10 1.65 1.72 1.33  11.20%
19, PPIS 494.00% 452.00 476.00 456.00 470.00 1.05 n.s.
20. SPPE 506.00% 496.00 541.00 522.00 523,00 0.80 n.s.

apne-way analysis of variance for unequal n's.

bgrade equivalent years of growth in three school years.

Cyalues represent a relatively small number. of schools in samples:
M-II=2, M-IIL=18, M~-IV=13.

d1n thousands of dellars.

eIn dollars.

*p < ,01

*tp < 05
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arise from these data. First, there appears to ke a direct linear relation-—
ship ketwecn the number of pupils from low income families and the implemen-
tation models. Sccond, in this relationship, the per capita expenditures
for pupils and teachers increases accordingly, as well'ég simultaneously,
providing an equivalence in total per capita exéenditures across the models
with respect to other budgetary inputs from operating capital. Third,
although a significant difference exists between the medels in terms of

aggregate Title I funds (SAF-4), this appropriation is consistent with the

These relationships are shown graphically in Figure 5.

Pupil Population Data

Through a systematic extraction and sor.ing procedure,* a 20%
sample of pupils from 63 Title I and 47 non-Title I schools was obtained.
A total of 6,826 cases was identified--~5,683 Title I and 1,143 non-Title I.
Each pupil case contained the May 1969 and 1970 ITBS scores in reading
comprehension, total arithmetic, and Title I project exposure code(s). Of
the 5,683 Title I cases, 815 or 14% were incomplete; of non-Title I, 76
or 7% were incomplete.** Table 11 shows the distribution of the sample by
grade and model (p. 45).

To obtain an estimate of the range gna levels of performance
in reading and arithmetic of the Title I pupils in the total sample, two
frequency distributions of their May 1970 scores were constructed. These

distributions are shown in Figure 6, where the median population scores in

'*rupil History Fiie, SKYDAS, Division of Administrative and Survey
Research.
**Incomplete means the absence of standardized scores.

44



O

ERIC

Aruitoxt provided by Eic:

UNIT OF MEASUREMENT

80 i T T ]

I 1z IiT T

Implementation Model

Figure 5. Functional relationships between
Implementation Models and five systematic program

variables.
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TABLE 11

Distribution by lodel and Gradec of the 6,828 Pupils
Involved in the FY 1969-1970 Sample

Models

Gradn 02 1 2 3 4 Total
3 301 217 277 576 413 1784

4 295 215 248 EEGE 355 1668

5 279 255 231 524 3818 1677

6 268 242 -245 565 377 1697
Total 1143 929 1001 2220 1533 l 6826

*Model O = Ngn;fitlé i eleménﬁaiy éch@@lé;”
reading (Md. = 3.2) and arithmetic (Md. = 4.0) are presented. Although a
"goodness-of~fitness" analysis was not performed, the two distributions
appear to approximate normal curves, with the greater trailing ccéurring
in reading performance.

To compare the distribution of total pupil performance in Title I
schools with that of non-Title I schools, individual pupil scores were
transformed into quartile ranks using the 1966 pupil conversion tables
provided by the test publisher (ITBS). Each score was placed within the
appropriate quartile range according to the grade of the pupil. Finally,
the frequencies within each quartile were summarized across the grades to
produce the distributions éhawn in Figure 7 (p. 47). These distributions
show that the performance patﬁerns of pupils in Title I and non-Title I
schools are significantly different. However, the distribution of reading

and arithmetic scores withir the two populations are similar.
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It should be noted (a) that for non-Title I schools each
guartile contains about 25% of the pupil population and (b) that for
Title I schools almost 65% of the pupils placed in the first cguartile

and 7% placed in the fourlth guartile. Ostensively, about 21% of papils

T

in both populations placed in the second quartile.

To determine whether differences between the distribution of
reading and arithmetic scores across the four implementation models
ideﬁtified through the impacl analysis procedure existed, individual
guartile distributions were develeped for each model. Figure 8 shows
these distributions. This figure demonstrates that implementation
model 1 (M-1) is distinctly different from those of the other Title I
implementation models (M-2, M-3, and M-4). When M-1 was compared with
the non-Title I schools' (M=0) performance, the major difference between
them was the percentage of pupils in the first quartile (9Q-1). Like
comparisons across the other models revealed (E) that the distribution
curves in reading and arithmetic scores were similar and (b) that the
najority (69%+) of their pupils were in Q-1.

Figure=z 9 and 10, on pages 50 and 51, give the guartile diétribus
tions for esach model by gradegi A review of these grade distributions

4,
revealed (2) that the percent of pupils in Q-1 increased from grade to

. grade, (p) that the percent of pupils in 0-3 and Q-4 remained fairly

constant, and (c¢) that the percent of pupils in Q-2 decreased, which seemed
to imply that the pupils at this level tended to become less productive as
they move from grade to grade.’

A guantitative analysis was perf@x@ed to determine whether

significant differences existed between grades 3 through & for each model.
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The mean scores, standard deviations, and E_zati@s from the analyses

of reading and arithmetic scores are given in Tables 12 and 13. The

analyses of variance showed that pupil performance between the grades

was significant (p < ,001). Perusal of the data indicate that significant

differences in performance also existed between the models at each grade.
The mean reading and arithmetic scores of each grade within

the models were plotted to compare the trend of pupil performance across

the models. Figures.1ll and 12 contain iscbars of pupil performance in

reading and arithmetic. In Figure 11, it was observed that the intervals

between the mean grade reading scores of pupils in non-Title I schools

were not equal. The distance between grades 3 to 4 (5723 was less than

the distance between grades 4 to 5 (ZTE) and 5 {to 6 (ETE)E However, the

intervals between the mean grade scores for pupils in M-1 were constant.

In M-3, little difference was noted between 3,4. Nevertheless, the

intervals 4,5 and 5,6 were akout equal and ten~times as great as ETZ}

The same kind of visual analysis was made for the arithmetic
isobars shown in Figure 12 on page 56. This figure shows that the mean
performance scores in grades 3, 4, and 5 of non-Title I schools, M-=1l, and
M-2 were not significantly different. A difference of 0.5 GE points did
exist between these groups at grade six.

Having an interest in establishing performance curves for Title I
ogives were developed., Figure 13 presents the reading performance ogives
for grades 3 through 6, Figure 14 presents the arithmetic ogives. The
purpose for constructing these ogives was to establish a method for as-

certaining the relative rank a given individual or mean score would have

53 o _



TABLE 12
Means, Standard Deviations, and Tests for Significance
Between School Crade Means in Reading® :
) Test for
Grades oz s
— — - —— Significance
Reading ! : of Difference
School Performance ! 3 g 4 5 6 Cmeineag Eetwean
Modaol Paramcters | : Grades | GradesP
, | ,
Non-Title I Mean f -9 4.6 . 5.2 F o, Loea) = 174
std. Dev. | 1.2 1.3 | 1.6 | 1.7 i (3,1064
. _ —
TSR] A ; |4 =
E;Eigi; 1 Mean 3.5 . 5.2 . 4. F3 pe3) = 90
Implemen- Std. Dev. 1.2 . 1.8 .8 .8 '
tation I _ . . _
5 Mean 3.4 - 4.8 3.? F(3,876) ea
Std. Dev. . 1.2 1.4 1.5 1.5 )
3 Mean 2.9 3.1 3. 4.7 3.7 F(B 1894) = 194
Std. Dev. 1.041 1.1 .3 | 1.6 1.5 ! .
Mean § 2.9 3.2 3.8
4 o L - - ’ F(3,1315) ~ 112
5td. Dev. [ 1.0 _1.3 1.3 1. .5 e

8t1owa Tests of Basic gkills, May 1970.
ba11 F-values are significant beyond the .001 level.
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TABLE 13

Means, Stendard Deviations, and Tests for Significance

e e Test for
Grades e e
_ . B — Significance
Reading | : { % of Difference
school rerformance| 3 § 4 b 5 ¢ 6 Combined Between
Model ¢ paramoters : ! ; Grades Grades
Non-T3 Mean i 4.0 ; 4.8 % 5.5 % 6.7 é 5.2 7 = 190P
std. Dev. ! J..0 : 1.1 i 1.4 ¢ 1.6 § 1.6
ritle e an 3.8 1 4.7 .4 6.2 5.1 . :
Title T p | Mean | 8 4.7y 5.4 16 - Fl3,g50) = 112
Inplemnesn- Std. Dev. | 1.2 1 1.31 1.5 1.6 1.6 ! :
tation: — 77;,,,; — - -
i
. i R f ) _
1 g -
Std. Dev. | 1.0 17 1.2 1.3 1.4
; : : o - -
Mean 3.1 3.5 4 5.0 4.0 . —- 9
3 ) . i - F(B,lgéla) = 220
5td. Dev. E 1.0 1.0 1.2 .4 1.4
Moan 3.0 3.5 4.2 5.0 4.0 - — -
4 A F(3,1271) = 166
std. Dev. 1.0 1.1 1.2 1.4 1.4

A3owa Tests of Basic Skills, May 1870.
bAll F-values are significant beyond the .001 level.
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Figure 11. Mean reading performance score (ITBES)

isobars of the stratified sample.
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in the dislribution of probkakle performance scores. For example, a

sixth-grade puoeil having a score of 4.5 in reading would be performing

a2t thoe $¢th percentiloe or as an averade sixth-grade pupil in a Title I
school. A sinmth-grade pupil having a scoxe of 6.5 woald be at the 8ist

percentile or a high-rerforming Title I pupil; Such comparisons could
lead to a more effective neans for comparing the performance of Title I
pupils with respect to program inputs and school characteristics.

These ogives would also permit the classification of Title I
pupils within a given grade or at particular schools, For example, if
a third-grade class in & given school had a range of scores from 2.5 to
3.5, this class would consist of Title I pupils who exhibit the normal
range of performance for third-grade classes--that is pupils who fail

between Q2 and 03 (50th te 76th percentiles).
Program Input/Pupil Output Characteristics

To asceftain whether the program inputs of the respective
models were effecting systematic changes in pupil outputs and to deter-
mine whether the outputs observed from each model differed significantly,
the previous data were combined to produce a series of Program Input/

Pupil Output (PI/PO) schemata as is shown in Figure 15.

Model 1

Reading. This figure is the PI/PO schema for M-1 in reading
éomprehension. The figure contains (a) the mean grade~within model scores
in reading for grades 3 to 6,.(9) the difference between the mean grade-

within model score and the national norm--see parentheses, (¢) the

G0
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distribution of pupil sceraes at three guartiles--{3, @2, and 93-Q4,

locatei in the rvectangle, (d) the kinds and levels of Title I program

inputs each arade roeceived, (2) the mean amounts of total and categorical

)
o
¢
ot
)
8]

menies allocatod v odel, (£) the total and mean gains the average
pupil attained at the end of each grade.

These data showed that the average pupil in grade 3 is 0.3 GE
below the naticonal norm. It appeared as 1f this deficiency continued at
32 rate of 0.17 GE/year over grades 4 to 6, thereby, producing a cumulative
loss of 0.8 GE at the end of grade 6. Second, ‘he data indicated tb
(a) the proportion of pupils at or above the 50th naticnal percentile
(03-Q4) decreased by 9% over the grades and (b) that an increase of 11%
cccurred in the number of pupils scoring at or below the 25th national
percentile (Q1). Thcese within the 26-49th national percentile (Qp) varied
by 1.8%.

Third, a constant investment in I0 and SUP pupil service
components (PSCs) was provided for all grades. Fourth, the average
amounts of monies spent for the PSC projects were: §2,540 for IO and
$3,660 for SUP. Fifth, the pupil output summary showead (3) that the
average sixth-grade pupil was 0.8 GE behind in reading and (k) that the
combined investments produced a total gain of 2.5 GEY over the three
grades or an average gain of 0.8 GE per school year. However, 33% (287)
of the sixth-grade pupils were at or above the national norm.

Arithmetic. In Figure 16, the system for reporting grade
performance in reading is repeated for arithmetic performance, Change;
in the proportion of pupils at Q3-Q4 decreased by 14%. The proportion

of pupils in Q5 increased by 9%. Those in Q3 increased by 5%. The

62
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assignment of TEZ mprojects to the grades remained the same. Although the

drop in pupil performance bnlow natioral expactation occurred at the end

of grade 5, the total gain over the three grades vas 2.4 GEY or 0.8 G&
per schoeol year. Lowever, 36% (306) of the simth-grade pupils werc at

or above tih2 nstional nornl.

Schmnl achiocvement coatrol strategy. 2According to the classi-

fication of Title I project content variables which control school variance-—-
shown in Table 1, the combination of I0 + SUP (Bloom's variables = 2 + 3)
suggested a systematic input system for controlling the affective aspects

of education by improving the teacher's capability to understand and

utilize changes in pupil attitudes (self-perception) as a means for
motivating the pupils to perform at their potential. Since these pupils

were almost performing at national expectation, an inherent assumption of
this model secmed to be that its schools have formulated instructiocnal

programs which meet the needs of the majority of its pupils.

Model 2

Reading. In Figure 17, the data indicate that the average
third-grade pupil completed the year with a reading score of 2.9, which
is 0.9 GE below the national norm. This deficiency increased to 2.0 GE
at grade 6. The proportion of pupils in Q3-Q4 dropped from 19% at grade 3
to 12% at grade 6, a loss of 7%. 1Increased proportion of pupils appeared
in Q;, from 66% in grade 3 to 75% in grade 6. The number and kinds of
PSCs provided to the grades increased across the grades from a minimum
of two at grade 3 to a maximuﬁ of five at grade 6. BAS projects occurred

from grade 4 through 6. The average amounts of monies spent for the PSCs
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33,500 Zfor ELE, $8,200 for ID, S$14,200 for SUP.  The rupril cutput

&

surnary shewed {(a) that the average sixth-grade upil was behind 2.0 6B

in reading a2nd k) thaoit the corbined investr-nis rroduced & total gain of
1.2 6zY over tho throe orades ~r 0.6 GE kor year,  iowever, 127 (103%) of

Lrithietic. In Figure 18, the data indicate tha! the average

third-grade pupil completed the grade with an arithmetic score of 3.2,
which is 0.6 GE below the naticnal norm. This deficiency increascd to a
loss of 1.8 GE at grade 6. The proportion of pupils in Q3-0Q4 dropped by
17% across the grades. A slight fluctuation of * 3% occurred in Qy's
rroportions. A gain of 17% occurred across the grades in Q3. The PSCs
available to the grades produced a mecan Gain of 1.8 GEY across the grades
or a gain of 0.6 GE in arithmetic. Howsaver, 10% (84) of the sixth-grade
pupils wvere at or above the national norm.

School achievement control strategy. The configuration of

PSCs within this model indicated that its systematic input system was
directed toward controlling all factors which influence pupil performance
(BAS + IO + SUP). The amounts of monies spent for the PSCs suggested that

the heaviest emphasis was achieved through additional supportive materials

and personnel. When compared to the previous model, the changes in expendi-

tures for SUP ($10,540) was about two times as much for I0 (85,600), which~
was accompanied by an increase of $3,500 for BAS. The objective of this
expenditure was to improve the capacity of its teachers to diagnose and
manage classroom instructions. Cognizance was made of the Pupil's needs
for additional assistance in basic skill development (BAS). Likewise were
monies available to improve the affective aspects of the pupil's education

(sup).

&b
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Model 3

Readinwa, In Figure 19, the data indicate that the averace

third-grade pupil completed tho year with a reading score of 2.9, which
is 0,82 GE Lielew the naticnal norm. This deficiency increased to 2.1 GE
at grade 6. The proportion of pupils in Q3-Q4 decreased from 17% at
grade 3 to 12% at grade 6. At Qp the percentage of pupils fluctuated
across the grades, but ended up at 11% in grad= 6. The proportions in Q1
increased to a high of 81% at grade 4 and decreased to 77% at grade 6.
The rise in the proportion of pupils in Q2-Q4, as well as the drop in Qg,
appeared to be attributed to the additional BAS projects placed in grades
4 to 6. The number and kinds of PSCs ranged from a minimum of three at
grade 3 to a maximum of six over grades 4 to 6. The average amounts of
monies spent for the PSCs were: $13,900 for BAs, $9,600 for 59! and
$15,100 for SUP. The pupil output summary showed (a) that the average
sixth—-grade pupil was b~ ™ 2.1 GE in reading and (b) that the
combined investments otal gain of 1.8 GEY nver the three

grades or 0.6 GZ per year. However, 12% (218) of the sixth-grade pupils
were at or above the national norm.

Arithmetic. In Figure 20, the data indicate that the average
third-grade pupil completed the grade with an arithmetic score of 3.1,
which is 0.7 GE below the national norm. This deficiency increases to
a loss of 1.8 GE at grade 6. The proportion of pupils in Q3-Q4 dropped
by 15% across the grades. The proportion of pupils in Q5 remained stable
except at graue 4 where the amount increased to 17%. At Q3 the proportions
increased to a maximum of 78% at grade 6., The PSCs available to the grades

produced a mean gain of 1.9 GEY across the grades or a gain of 0.6 GE per

RIC
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year. The averege sixth~grade pupil was behind 1.8 GE in arithmetic.
However, 13% (236) of the sixth~grade pupils were at or akove the national
norm,

School achnievement control strategy. The configuration of

PSCs within this model indicated that its systematic input system was
directed toward controlling all facters which influence pupil perform-
ance (BAS + IO + SUP). In contrast to the amcunts of money spent for
PSCs in the previous model, the expenditures for IO and SUP remained
about the same (0.8%), whereas the increase for BAS was threefold. This
cxpenditure pattern seemed to imply that altlhowgh there existed a major
investment for supportive materials and personnel, the focus of the
additions was toward improving the teacher's ... lity to teach the basic

skills. To assist in the maragement of basi: “kill instruction, a larger

proportion of the schools in the model received instructional aides.

Model 4

Reading. 1In Figure 21 {p. 71), the data indicate that the
average third-grade pupil completed tﬁe vear with a reading scqre of 2.9
GE, which is 0.9 GE below the national norm. This de’ Lciency increased
to 2.1 GE at grade 6. The proportion of pupils in Q3-Qq decreased from
20% at grade 3 to 12% at grade 6. At Q, the percentage of pupils decreased
consistently across the grades to a level of 8% at grade 6. The propor-
tions in ©; increased from a low of 59% to a high of 80% in grade 6. The
number anc kinds of PSCs ranged from a minimum of. four at grade 3 to a
maximum of eight at grade 6. The average amounts of monies spent for the

PSCs were: £20,600 for BAS, $12,500 for 10, and $17,100 for SUP. The

pupil output summary shawed (a) that the averagec sixth-grade pupil was

' gt
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a toral «azin of 1.2 GEY over il¢ three crades or 0.6 GE per yvear, However,
12% (1&€7, of the sixth-grade pupils were at or above the national norm,

In Figure 22, the data indicatc that the average

third-grade pupil completed the grade with an arithmetic score of 3.0 GE,
which is 0.8 G& below the national norm. This deficjiency increased to

2.8 GE at grade G. The prcportion of pupils in Q3-Q4 dropped by 12%
across the grades. 7The proportion of pupils in Q5 fluctuated by t 3%,
ending vn at its average value of 12%. At Ql the proportions increase
systematically to a level of 76% at grade 6. The PSCs available to the
grades rvoduced & mean gain of 3.0 GEY across the grades or a gain of 0.7
GE per yesr. The average sixth-grade pupil was behind by 1.8 GE in arith-
metic. However, 12% (153) of the sizl. . grade pupils were at or above the
national norm.

School achievement control strategy. The configuration of

PSCs within this model indicated that its systematic input system was
directed toward controlling all factors which influence pupil performance
(BAS + IO + SUP). 1In contrast to the amounts of money ., ~0r . .us in
the previous model, the changes in expenditures formed a geometric
progression: 13% for sup, 30% for I0, and 48% for BAS. When SUP was
considered as the basal increase (SUP. = 1), the ratios of increase became
§EE_= 1, 29‘: 2.3, BAS = 4.6 respectfully. When the amounts of money spent
for PSCs were compared across Models 2 through 4, it was noted that the
increased spendings for I0 and SUP projects formed a pattern--the increases
from Model 3 to 4 were twice those from 2 to 3. For BAS projects, the

absolute amount allocated to Model 2 increased by threefold in Model 3 and
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by twcfsld in Model 4,

The decremental changes in expenditure patzerns suggested that
this medel reprvesented the maximization of instructional inputs for the
improvement of the basic skills, as witnessed by the high level of spend-
ing for BrS projcects ($20,608). The high level of BnS cvpenditure permitted
the eciablisiment of five keading skill Centers where the reading dis-
abilities of the children are diagnoscd and indiwvidual, corrective programs
are prescribed. Tdne collective expenditures for Eég_and SUP also afforded

the availakility of individualized instruction in reading and arithmetic

in the classroon.

DISCUSSION

As stated earlier (p. 13), the major purpoée for develeping the
impact component analysis technigque was to provide operational management
with information alout the feasibi.ity and viability of the program (in-
stiuctional) configurations their implementation decisions had produced.
The need for such information was demonstrated in the hierarchial decision-
making and reporting structure shown in Figure 1. It was noted that opera-
tional management are those persons who are responsible for translating
strategic plans into operational units (projects) that assist instructional
management (i.e., teachers, principals) in improving the achievement of
the pupils in the target population.

The technigque was designed to provide four kinds of information.
The four specific ocutput objectives were:

1. To identify and describe the implementation patterns

within the 63 elementary schools;
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2. Yo ascertain whetl.er the impact conmuonents cof the emerg-~

ing iwmolaencntation rattern are consistent with the nceds-asscss-
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nent of the napil cere designed to serve;

3. To produce service-cost information which relates inple-
mentation inputs to anticipated and/or attained pupil and schcol
oultputs; and

4. To provide operational management with a number of
alternative procedures for narrowing the discrepancy betwoen

desired pugpil outputs and systematic program inputs.

A brief response to each of the four output objectives follows.

Implenentation lModels: Patterns

The results of the evaluation of the investment of Title I pro-
jects in 63 clementary schools indicated that there exists within the school
district four Title I Implementation Models. These models seemed to have
evolved (a) from the decisions of operational management in its responsi-
bility for translating the policies of strategic management into implemen-
tation practices and (p) from the assessed needs of the pupil populations
being served by the 63 elementary schools. The configuration of instruc-
tional inputs ranged from the consideration of basic experiences to improve
one's self-image (affective variables) to the articulation of spezific
corrective feedback loops to meet the individual needs of the children
[during the learning of reading and arithmetic skills (coanitive vari-
ables.)] The prescriptive trecatment sets (pupil service components) assigned
to the implementation models were those which could, according to Bloom's
partition of school achievement variance, systematically improve pupil

performance.
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ning strategics and allocation procedures used by operational management
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were successful in that:

. Fach of the four implementation models was designed to meet
the needs o. a specific subsel of pupils withiﬁ the aggregate taruget popu-
lation;

.  The nurber and kinds of projects made available to the respec-
tive schools provided pupil service components which would systematically
contrcl achievement variance;

. The realized funds available to the schools (school aggrecgate
funds) were allocated in a manner such that the greater proportions of monics
were available to these schools having the greatest needs;

. The realized per capita expenditures for pupils and teachers
within the designated models incrcased as a function of the pupil needs in
the corresponding pcoulation, which represents an effort to recognize and

implement the concentration principle;

. As the number of pupils from low income families increased,
the level of per capita and total school expenditures increased proportion-

ally, which represents an effort to meet the criteria for program compara-

Ei}ity;
. A technique for establishing program accountability measures
and identifying effective program delivery systems for disadvantaged children

was developed.

Implementation Models: Service-Cost Information

Preliminary results suggested that (a) although the allocation

patterns derived through the placement of Title I projects were consistent
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te mecdn of the vurils and (b) although the reliability cf the expen—

orroberated, it appeared that the

1o PECs within the models were not

7f one had proposcd

Title I pupils at their appropriate grade-level

33-50%.

the espenditure objcctive was partially attained in

If one had proposed the expendi-

who place in the first

gquartile (Qp), then only Model 1 (X=44%) partially achieved the objective,

whercas the other models did not (viz., 2 66% of their pupils placed in

Ql)'

pattern of one pzriorm

school,

1f one had proposcd the expenditures to produce a uyniformn growth

ance-achievement year between the grades within a

then the expenditure objective was partially fulfilled in Model 1

(QEO.S GE/vyear); the value of the other models was approximately 0.65 Gt

per yca

r.

The distribution of the average PSC expenditures within the

implementation models are shown in Table 14.

TABLE 14

Distribution of Pupil Service Component (PSC) Expenditures

Implementation Model
Educational- General Intensive
PSC Cultural Instructional | Instructional Remediation .
Cate- Enrichment and Super- and Super- Programs
goxry Experiences visory Sup- visory Sup- (M-4)
(M=-1) port System port System
(M-2) (M-3)
BAS - 13.5 36.0 41 .0
10 41.0% 31.7 24.9 24.9
SUp 59.0 54.8 39.1 34.1
Total 100.0 100.0 100.0 100.0

O
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Implersntaticn odels: Alternative Tnput Procedures

Enzlyczes of the previous findirgs indicate that although crera-
tiorzl ronacoment had orcanizos, throuch its project allocation procecures,
four programuatic modele fov delivering aprrorriate {nced-assessed) Title

I resources to dicadvantiged elementary schoel children, the current within-~

by

model exponditures for PSCs are not prodveing the desired levels of pupil
performanca. It would appear from these data and findings that at least
six (6) procedural alternatives could oe instituted to reduce the discre-
pancy between the programmatic inputs and desiréd pupil outputs.
Alternative %#1. Redistribute the levels of PSC expenditures within
each moael.
This precedure assumes that the current implementation models
have progranmatic (Thematic) inputs which are consistent with the needs

of each pupil population, but that the level of funds allocated within

the models for the respective PSCs are disproportionate te the required

- services. For example, past evaluations of the Reading Skill Center (RSC)

project*have demonstrated that RSC improve the reading ability of Title I
pupils; however, 2 of the 28 schools in M-3 have RSC, and 4-of 15 in M-4
(sec Table 9, p. 36). The reallocation procedure in this case would be
to reduce the level of expenditures for IO and SUP project inputs and to
increase the expenditure for Eég_projects by adding more RSCs.

This procedure élso implies that although the appropriate com-
bination of programmatic inputs have been assembled, no logical method
for ascertuining the functional relationships hetween the permutations of
within-model expenditure patterns and desired pupil outputs was available

because of the absence of impact component data.

*Improvement of Reading Skills (IRS)
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Alternative #2, Retain PSC configurations, but increase, by a constant
factor, the absolute guantity of monies within and across each imple-
mcntation model.

Thig procecdure is realized by an increase in the total alloca-
tion of Tiltle I funds to the School District by a corrective ratio that is
equivalent to the total derived from the summations across the implemen-—

taticn moedels.

Alternative #3. Retain present school aggregate fund (3AT7) levels,

but permit the staff, parents, and community of the schools to choosc

from the list of 16 projects a commensurate prcject configuration

they feel will assist them in attaining their needs and/or goals.

This procedure 1s predicated upon the current concerns for

decentralization and community involvement in Federal Programé. Given
that the aforementioned persons and institutions have the capability to
diagnose, feormulate, and initiate instructional programs that meet their
collective needs and/or goals, this comprehensive group selects from the
"shopping list" of available Title I project components that number of
units which is equivalent to its school's aggregate fund (SAF). Basic
information about each Title I project's objeétives, materials, method-
ology, and outcomes would be available to the purchasers of Title I pro-

gram services.

Alternative #4. Modify or replace Title I project components.

This procedure assumes that a specific Title I project compo-
nent is not meeting its individval objectives and should, therefore, be

modified or replaced by another variation/component.

Alternative #5. Reconstruct the implementation models.

This procedure assumes that the current implementation models
Q ‘
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are not valid zad/or not consistent with the needs of the target population.
Thercfore, a massive redistribution of the project components is made among
the schools. Subsegquently, an impact component analysis is performed to
ascertain whether the newly constructed implementation patterns were more
productive than the former.

Alterrative #£6. Modify or change strategic and operaticnal goals
and objcctives:

This procedure is essentially a "back to the drawing board"
decision. The procedure entails the total reconstruction of the policies
and thrusts of both management levels. The final outcome of_this delibera-
tion is envisioned as a new stance or position relative to the allocation,

acceptance, or uses of Title I funds within the school district.
CONCLUSIONS

The findings of this study indicate that the methods, procedures,
and technigues used to measure or assess the“impact of ESEA, Title I program
funds on urban.elementary scheools and their pupils need to be reconsidered.
One major assumption upon which current evaluation methods and procedures
are based is that the school populations being served by Title I funds are
homogeneous with respect to their (a) ethnic composition, (b) individual
and collective needs, qnd (¢) achievement characteristics. Another
assumption, which tendsAto be inherent in or an outgrowth of the former,
is that the best measure for ascertaining an effective level of pupil
service delivery is a per capita (pupil) cost index.

Three salient factors arise from this study which indicate (a)

that the previous assumptions are inccrrect, (b) that rational patterns
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of Title I program component inputs exist within urban elementary schools,
and (c) that new proccGures and indices must be established if one is
expected to improve the reported discrepancy between Title I program inputs
and their subsequent pupll outputs.

First, the schools in the targetipoﬁulation being served by

Title I funds are noi homogencous with respect to their ethnic composition,

‘needs, and achievement characteristics. 2All indications are that when the

congiomerate of schools and their pupils are surveyed/assessed on a given
achievement or social variable collectively, the computed mean or median
obtained from these data show the traditional performance patterns of
Title I schools (see Figure 6), and not the dynamic within-and between-
school differences. This is especially true if the schools within the
target poéulation have a variety of unique program inputs sets, as was
shown in this study by operational management's allocation of Title I
program funds according to a needs-assessment critexion.

However, until the impact component analysis technique was
developed and used, the reliability of these seemingly intuitive judgments
could not be ascertained. &As the results show, the needs—-assessment
criterion procedures of operational management produced four unigue
implementation models. Each model, described on pages 39-42, has demo-
graphic, expenditure levels, needs—assessment characteristics, and program
component inputs that are significantly different. Even the program
component inputs~~pupil service components (PS3C)--represented program
treatment conditions that were analogous to the systematic variables
Bloom described as being capable of controlling up to 90% of school achieve-

ment variance (see Table 1).

O
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utrs.  As is evidenced by the six procedural alternatives

prooesed to imrreve the rvupil outputs of the implementation models - (see

[
\.
t

pp. 78~£0), ovcraticnal management ncceds to huve aén opportunity to modify
and/or restructurce the implementation practices they have instituted

from pact information. Since they havebhad . . opportunity to reallocate
and rmodify individual projects within a school setting to produce projects
that yield successful outcomes, so nust they be able to realleocate the
PSCs within the dcfined implementation model to discover which permutation
of PSC produces the freatment control conditiens discovered by Bloom.

Moreover, when one considers the school to be the unit of cost
accountability, it appears as if one could discover that configuration
and level of pupil services which lead to the maximization of a school's
potential to improve the achievement of disadvantaged pupils. This assump-
tion appears to be tenable in that, not only were school expenditure
densities (PDC) a significant contributor to Factor II, but they were
also evidenced in Factor IV (Direct Pupil Service Components), Factor III
(School Achievement Measurement), and Factor VI, (School Investment
Outputs). Collectively, these factors seem to imply that Title I schools
should become the accountability units of financial/cost inputs and pupil
outputs,

To ascertain the effectiveness of the modifications mentioned
above, new methods must be used to determine whether these revised pro-
cedures produce more successful outcomes. Instead of using a contemporary
technique for evaluating the impact of the implementation models, the
evaluator must reexamine each model to ascertain which dependent variables

are being affected by the thrusts of the implementation models. As in the
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case of -1 mznticned in this study, the evaluation design would be con-
cerned with deternmining whether investments in educational/cultural
experieuces preduce an incresse motivation for learning--operationally
definied as an improved attituds toward school and the learni..y process.
A statistic of choice might be (a) the anzalysis of covarianc~ or (D)
the use of the Spearman Rho technigue to determine whether cianges in
attitudes were significantly related to improved performance in reading
and arithmetic. In addition, a gencral content cmbedded test, consisting
of face-valid items, could be developed whereon a specified criterion
score would represent a measural:le increase in one's knowledge of his
and other's culture (viz., Werld Affairs Club).

In summary, the findings of this study seem to indicate that

(1) systecmatic patterns of pupil service needs exist within
Title I target populations,

(2) LEA's operational management employ & needs-assessment
criterion in the allocation of Title I program funds,

(3) Title T program implementation models exist within a
LEA's district such that the between model allocations are a function of
school and pupil needs,

(4) investment of Title I funds are producing a positive
differential effect on school and pupil achievement,

(5) pupil outputs from Title I investments can be maximized,

(6) a method for ascertaining the relationship between the
impact of program implementation strategies and pupil outputs has been
introduced, and

{7) a new method for assessing the impact of Title I program

84
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funds on urben elementavy echecis has been developed for improving the

for reallocating the program funds to realize
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