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A STUDY OF ESEA, TITLE T IMPACT COMPONENTS ON

URBAN ELEMENTARY SCHOOLS AND THEIR PUPILSt

Althouqh past assessment of Title I program expenditures have

demonstrated their imuortance at local and national levels,1 administra-

tors are now being recuired to determine the total impact and cost-

effectiveness of such expenditures--a process which requires more than

estimates of the effe :ts of program expenditures on a designated propor-

tion of the pupils in the d fined 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 indiiect effectS.

That is, systematic expenditures of monies within a fixed population

should effe t not only those pupils and teachers who participate dire

in the program, but also others, who are experiencing like difficulties

indirectly. To illustrate: The investment of projec s in a school or

school district sh uld 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

exposed to initial conditions which motivate them to perform better, they

will centinue to exhibit their newly acquired attitudes and improved

achievement patterns in subsequent school years. This assumption also

appears to be substantiated (a) by the sampling technique used in the

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

This study was partially funded through the Office of Federal Programs

(USOE Grant #48-0043-51--011-Ol).
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concentration and comparability, and the delivery of Title I services

made in the 1971 Annual Report f or the Preside and Congress.2 National

assessment sampling technjques stress the collection of pupil data using

the school as a unit of observation Aler 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);

(b) program comparability as the assurance that the principles of concen--

tration and incentives result in equitable application of said funds

p. 23); and (c) the delivery of serviöes 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 program funds by ]ocal education agencies (LEAs) are seldom unilateral.

Three management levels are generally involved: strategic, operational,

and instructional. Strategic manag-- nt 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-
,

ass -sment goals and (b) the implementation of program 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 into operational (implementation) practices. It is

3



they who supply the "flesh" or stru,tures to the strategic plans and

make them beco e a functional reality. These personnel interface with

administrators arid directors of essential divisi ns and/or departments

who sustain the operations of the LEA-

In-truc-1 al manaurmel personnel are those in middl_ manage-

ment levels who have the responsibility for defining, developing, and

articulating specific programmatic inputs (in the form of instructional

methods, materials, and staff development) that would facilitate the

realization of the strategic plans at the classroom level. The in true-

tional projects they design contain behavioral and/or performanc

objectives that seek to improve the achievement of the pupils in the

target population.

The interactive relationships among these management levels,

the resultant management actions corresponding to the appropriate level,

and the assessme- t techniques used to produce requisite management infor-

mation are presented in Figure 1. This figure shows ( ) 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 1 Projects

In Philadelphia Title I program funds are realized as educ- ional

projects at the school 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

4
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affairs clubs) . Included in this range of projects 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

rvicos for the t tal development of its pupils. That is, to involve its

pupils in a variety of activities which load (a) to improved acad nic

achi.vement, (b) to improved self-per-eption, (c) 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 ge-eral or non-specific

to produce mea ingful pupil outp ts, their progrannatic inputs are directed

toward the maintenance and/or control of school achievement variance. in

his study of individual differences, Bloom3 identified three major variables

which could account for as much as 90% of the systematic variation observed

in school achievement performance: entry behavior, affective entry

characteristics, quality of inc'truction. Table 1 shows the categorical

partitions of partial and summative school variance as defined by Bloom,

and the corresponding prograimatic 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, objectives, and treatment outcomes of Title I BAS project components.

Both entry behaviors and RAS components, although not mutually inclusive
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by current definitions, are contiguous with (a) the learning readiness

skills described by iusubel4 and Jen -5, and (b) the basic elements upon

which the lear ing sets of Harlow6 and Gagne are constructed.

The cgaivnlon e between affective entry characteristics and 19

project components aireears to be mo/e explicit than the previous condition

in that tho objectives of IC project components are to create and/or

develop the characteristics described by the affective entry behaviors.

The quality of instruction variable of Bloom and Title I SUP

project conponents appear to be tautomeric. Bloom's definition of quality

of instruction describ the desired outcomes of SUP components: (a) to

assist teachers in becoming more effective teachers and (b) to provide

each classroom with a variety of multi-level and multi-modal materials

to m -t 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 actual proportions of variance attributable to Title I

project components have, as yet, not been conducted. However, if the

analogies betwe-n 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 1 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 one had a limited

number of Title I projects (n=10) and a known population of schools (n=l0).

From these numbers it is easy to see (a) that the universe -f possible

to

project combinations is extremely large C.) and (b) that the probability



that any one subset of projects from this universe would appear in a

h9
given school is very small (p1/2 ). In addition, if a specific subset

of projects from this universe were to occur at a frequency that exceeded

its individual probability, then that subset of projects would not be a

random o currence, but a reflective jndex which desc ibes the programmatic

thrusts of the school district. If that subset of projects were a pre

scriptive input obtained from a needs-assessm lt of the pupils in the

target population, then it represents a systematic resource input designed

to ameliorate identified needs of the pupil population. More ver, if a

number of these subs ts exists within a given population of sch ols and

p pils, then no unitary m asure should be used to assess the total success

of the program input (t atment) systems on pupil output. In fact, it may

be this phenomenon--the cumulative effects of intrinsic pupil and/or school

program input systemswhich confound our efforts to measure the total

impact of such federal programs.8

Current E aluation Techniques

The ability of current evaluation t-chniques to measure or assess

the pupil outcomes of these kinds of programs has been the cornerstone of

much discussion. 9,10,11,12,13 If, indeed, these techniques are not sensitive

enough to measure the differential or incremental changes in pupil perfo

ance produced hy these kinds of programs, then it is quite possible that

meaningful changes in pupil performance might have occurred in cases where

no significant program effects were reported. 14

The need to demonstr te the relationship between monies invested

in education and pupil outcomes is paramount. In his discussion of



accountability, Lieberman15 concluded that since little positive evidence

is available that proves that large investments of monies in education

arc producing meaningful pupil outputs, the public and educators will

begin to demand other alternatives for educations which may be more

ineffective than the present syst m.

Althougl- a wide variety of methods have been 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 produce cost-effectiveness data. One method (program-planning-

budgeting system, PPBS) encoura es the articulation of program or educa-

tional objectives around which planned budgets nre developed (a) prior

to the implementation of the prescribed programs and (b) in advance of

budgetary appropriatio .16,17,18,19 The other method encourages the

use of regression analysis or simultaneous equations which are used to

20,21,22,23,24predict cost-effectiveness or cost benefit indices.

Although the two gene al methods mentioned 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 establish them as key decision-making

tools, preclude their generalizability and immediate implementation.25

Green26 and Durstine27 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, they concluded,

would begin to demonstr _te the usefulness of cost information in the decision-

making proce

10



One expressed area of concern by seho 1 (operational ) management

relates to the n ed for having a viable method for allocating and re-

allocating personnel and material resources to produce improved pupil

performance. However, becau f the complex, intricate organizational

10

and instructional structures of an educational syste , grandiose, broad-

sweeping reorganizational plans for personnel and material resources over

short periods of time are neither practical nor produ tive. Instead,

school (ope tional) management must have information that permits them

to propose and implem nt 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 ( perational)

management needs to have a program impact cr accountability information

system that produces reliable global information. That is, sytematic

information which demonstrates (a) the relationships between major areas

of program inputs, (b) the interrelationships among their components, and

(e) 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

contain from a minimum of one project to a maximum of eight projects. To

quantify these levels of program input, a program density code (PD) was

developed. Operationally, this bode represents the magnitude of Title I
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program investment realized at the instructional management level of each

elementary school. A listing of the 16 projects and the distribution of

these project com;Donent se , by level of program input, are shown in

Table 2 on p -e 12.

The evaluations of the individual projects -.-signed to Title I

schools over the past three years have indicated that these projects

rea hing their individualized objectives in addition to the annual

evaluation reports,28 an historical document is kept 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 broad, programmatic

questions raised by operational management personnel. For example:

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

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

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

pu_estion 2. have the placement of projects in the various

schools created instructional or learning environments (a) which motivate

the pupils to learn and (b) which facilitate the development of classroom

conditions which enable the teachers to improve their teaching practices?

Question 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 projects provides only one piece of the total

Digest_of ESEA,_Title I Projects. Philadelphia: Department of
Instructional Systems Research, Office of Research and Evaluation, School
District of Philadelphia, 1970.



TABLE 2

Title I, ESDA Elementary School
Projects (N--16)

Afro-American Education Project (AEP)
Art Specialist Teachers (AT)
Closed Circuit Television '(CCTV)
Computer-Assisted Instruction (CAI)
Counselor Aides (CA)
Creative Dramatics (CD)
Education in World Affairs (EWA)
EIP Aides (LIP)
English as a Second Language (ESL)
Improvement of Reading Skills (IRS)
Instructional Materials Center (IMC)
Kindergarten Aides and Supervisors (KA)
Learning Centers (LC)
Music Specialist Teachers (MT)
Paired-Schools Science Project (PSP)
School Community CoordinatOre (SCC)

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

Program
Density

Number of ESEA
Title I Projects
in a School

Total

1

2

3

4

1 or 2
3 or 4
5 or 6
> 7

14
14
28
14

Total. 70

a-Only elementary schools with K-6 organizations

13

e included.
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information rec irod by operational management personnel. According to

their defined resGonsibilities, 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. Therefore, an impact comp aent analysis

technique was developed to provide operational management with information

about the feasibility and viability of their decisions. Specifically,

the technique was designed;

1. To identi,_y -nd describe the implementation patterns

within the 63 elementary schools;

2. To 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 cost information which relates implementa-

tion inputs to anticipated and/or attained pupil and school outputs, and

4. To provide operational management with a number of alt rnative

procedures for narrowing the discrepancy between desired pupil outputs and

systematic program inputs.

To test the hypotheses (1) that a limited number of Title I

project component subsets exist 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

techniques follow the strategies of operations research (OR) . CR

procedures emphasize the use of the scientific method to discover the

causes for a phenomenon rather than the application of existing techniques.

OR procedures also lead (a) to the articulation of theories for explaining

the observed characteristics of the operation aid (b) to the production of

alternative procedures, practices, or policies for the system under

investigation. OR analyses, therefore, stress the reduction of complex

and involved systems or problems into a series of simple components whi I

may be described, observed, and quantified.29

30Macleod,-- reporting on a successful method for adapting program

budgeting techniques to nonprofit in titutions, also stressed the need to

define the activities of the institution. He found it necessary (a ) to

categorize the various levels of the institution's inter al and external

services and (b) to ascertain how much personnel time was being allocated

to the specified 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 services.

Block, 31 descrbing a new method of project control--Acc plish-

ment/Cost Procedure (ACP), appeared to have taken an OR approach similar

to that advocated by the author. In constructing his method, he chose four

comprehensive areas as being indicative of the functions of the organiza-

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

are independent; (2 ) repetitiv- events, activities with similar work tasks;
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material, accuisition of n terials used in the finished products;

sumary, a process of integrating the preceding areas into a

simple category (13. 114). These procedures permitted him to compare

cost/progr s relationship budgeted with cost/progress r lationship

p nded for the tasks, thereby producing useful project contiol in-

formation for all levels of project maagement 111).

systematic Input =utput V- -iables Associated
_

Title I Elementary Schools

ith

Service Comconents PSCs)

To characterize the programmatic resource inputs provided by

the Title I projects, three pupil service component (PSC) categories have

been identified: (1) basic skills, DAS, (2) instructional, other (than

BAS), IC, and (3) supportive services, 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 T ble 1.

Allocation of Funds

To partition and prorate to each Title I school that proportion

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

adaptation of the Belmont System (OE Form 4484, CP1R, 1970) was used.
3 2

In this technique, 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 located

in each school. The sum of monies available to the schools through this

proration procedure was operationally defined as its scho 1 aqqrcqate fund

(SAY)_. The mean SAF.= for the s hoolS in each program density classifica-

tion are presented in Table 3.

TABLE 3

Mean School Expenditure by Program Density

Proration

Program Density

1 2 4
Total

Aggregate Fund"
Number of Schools

$6.2
10

$25.9 $36.6
11 26

$50.2
15

$39.9
63

"Figures given in thousands of dollars.

Achievement-Growth Differential (AGD

For this study, grades 3 through 6 we e chosen as the target

years--that interval of schooling over which most inner-city pupils begin

to fall dramatically behind national expectations.33 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. Consequently, as pupils move through

levels within a school, the instructional or educational experiences in
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which the pu. ils participate are (a) pre-defined, (b) constant in content,

(c) perennial in preparation and presentation, and (d) managed through

processes and/or procedures articulated by the administrator and teachers

that school. one expects, then, that if the instructional programs

provided by a school were effective, its pupils, on the average, would

gain three years of academic 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

grad 3 to 6 in each school, difference.- between the mean grade scores

in e ch school wore obtained using the following for-ula:

7- -
X school

1
, grade 6 - X selool

1
, 'grade 3 achievement-growth

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 high st 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

d rived scores may be compared. The term, 2212.1_2y_frliau2 th differ tial

(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 is 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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Average naily AttondFInce (ADA)_

This measure of pupil attendance was chosen over total enroll-

ment. because it is a count of the number of children who a tend

school on a regular be.sis and (b) who are exposed to the school's educative

activities on a continuous b gis.

Per Pupil_and Per Teacher E:penditures (PPE and PTE)

These two cost expenditures were not obtained in the traditional

manner--dividing the total Title I program fund monies by the number of

children in the program. They were obtained on a ol-by-school basis,

using each school's SAP, ADA, and total teacher staff counts:

(a) PPE = SAP/ADA; (b) PTE = SAP/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 of 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 Pupil Inst_uctional Service Expenditure (PPIS)

A term used to indicate the basal amount each pupil receives-
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34fron the general operating budget for instructio_ l services. However,

this figure does not include suppo tive materials and personnel costs.

Summative Per Puil Expenditure PPE

A term used to indicate the total per pupil expenditures

( provided for general instructional services and Title I program funds

inputs: SPPE = PPIS -I- PPE (Title 1). A listing of the variables pre-

viously described appears in Table 4.

Analysis

The first level of analysis was performed in this study (a) to

deteimine the reliability of the impact component analysis model, (b) to

obtain a demographic picture of the project implementation characteristics,

and to determine whether particular program input subsets existed within

the elementary schools. The second level of analysis, contingent upon the

identif of particular 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. To obtain a composite picture of the 63 Title I

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 technique, an intercorrelation matrix was obtained and studied

to determine whether the interrelationships among the defined variables

co responded to the known relationships between the financial, demographic,

and population descriptors of the school district. To ascertain whether

20
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Number Description Acronym

20

TABLE 4

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

1 School Enrollment SE
2 Average Daily Attend nee ADA

Pupil Population Characteristics PPC
3 Low Income 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
10 Basic Skills
11 Instructional, Other
12 Supportive Services

School Aggregate Fund
13 Basic Skills
14 Instructional, Other
15 Supportive Services
16 Total

17 Per Pupil Expenditure
18 Per Teacher Expenditure
19 Per Pupil Instructional Service
20 Summative Per Pupil Expenditure

PSC
PSC-1
PSC-2
PSC-3

SAF
SAF-1
SAF-2
SAF-3
SAF-4

PPE
PTE
PPIS
SPPE

Soho 1 Achievement Gain SAG
21 1968-1969: Reading AGD SAG-1
22 Arithmetic AGD SAG-2
23 1969-1970: Reading AGD SAG8
24 Arithmetic AGD SAG-4

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 management personnel, a factor analysis pro edure (BMD 03R)

was used, where the highest correlation value of each va iable 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, treatment(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

analysi,s 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% systematic 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 aggregate and 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.
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matic inputs and the needs-assessment of the pupils within the individual

subsets was performed. The purpose of this analysis was to ascertain

whether the proportion eif pu_ils achieving the desired level of performa e

(output) were consistent with the configuration of PSC funds made available

to the schools. A similar technique was used to determine whether the PSC

configurations of the subsets were parallel to the school achievement

control patterns described by Bloom.
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RESULTS AND INTERPRETATIONS

Level 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 Elementary School

School Enrollment

Average Daily Attendance
No. Black
No. Spanish Surname
No. White
Low Income (185)

Teacher Staff

School Aggregate Fund

Basic Skills
Instructional Other
Supportive Services

Per Capita Expenditures

625
18

107
24.7%

$18,000
9,800
15,800

750

700

26

eooa

Teacher $1,000
Pupil, Title I 30

Pupil, Instructional Services 450
Pupil, Summativeb 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

aSum of categories is greater than aggregate, since each subcate ory
was treated as an independent variable.

bIncludes only general ope ating and Title I funds.

24
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A more detailed treatment of each variable appears in Table 5. (pp. 25-26).

construct Validity Data

One of thn most important res onsibilities of a proposed model

is to demonstrate that the key indicators and program 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 vari bles represented observ d

(known) 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 kippendi are presented to illustrate 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

funds and aterials, a listing of its correlation with eight other'minor

variables is presented below.

Major
Variable

_inor Variable

ADA TS SAF-4 PPC -1 PP1S SPPE PPE PTE

SE 87* 88* 27* 68* -61* -65 -46* -41*

*p c .01
**p < .05

This lis ing shows (a) that all correlation pairs., with the exception of
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TABLE 5

Demographic and Statistical Characteristics of 63
Title I Elementary Schools

No. Schools-

Variable
Having
Variable Median Range

School Aggregate Fund

Total
BAS
10
SUP

63
33
58
56

338a
18.0
9.8

15.8

9.4
9.8
1.2
5.8

85.1
a

- 59.3
20.4

- 22.0

School Population Characteristics

School Enrollment 63 750 188 1,546
Average Daily Attendan e 63 700 155 - 1,435
No. Teachers 63 26 8 - 47

No. Low Income 63 185 27 - 1,043
No. Spanish Speaking 46 18 1 - 590
No. Black 63 625 2 - 1,546

Per Capita Expenditures

Pupil 63 $ 30 $ 10 - 252

Teacher 63 1,000 400 - 4,880
Instructional Servicesb 63 450 357 - 660
Summativec 63 495 386 - 794

aIn thousand of dollars.
bAllocation from general operating budget.
°General 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 I0 SUP

No.

Projects(

1
2

3

4

5

6

No.
Schools % of
Having Sample

No.
Schools % of
Having Sample

No.
Schools % of

Having sample

29 46
31 49
2 3

2

1

12

14
22

11

3

2

19
22
35
17
5

6 10
14 22

39 62

4 6

Total 63 100 63 100 63 100

Achievement-Growth Differential

School year 1969-1970a
range

Reading

1.90 GEYb
0.1 - 3.1

Arithmetic

1.98 GEY
1.3 - 3.2

aMedian difference between mean scores of grade six and grade three

pupils.
bGEY = grade equivalent years.
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total school aggregate fund (SAF-4), were highly significant (p < .01) 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-1, r = .68).

The negative relationships of SE with per capita expenditures were not

anticipated and might have resulted as a phenom-non of standardized alloca-
.

tion procedures.

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

(p e .01). between OXPC

teacher (PIE) 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 9 10 11
t---

1. AGD-R - .

2. AGDA 77 -

3. SE 14 -04 -

4. ADA 16 -05 87 -

5. PPIS -06 04 -61 -58 -

6. PPE -36* -01 -46 -51* 38 -

7. SAG-1 09 00 -06 -12 1,9 06 -

8. SAG-2 -06 03 -14 -19 25 33* 57* -

9. SAG-3 49* 46* 10 10 13 -12 31* 14 -

10. SAG-4 40 50* 16 -15 23 18 32* 40* 52 -

11 PTE -42 -09 -41 -45 91 96* 00 24 -15 10 -

*p < .01



Expected significant positive correlations were those between

( ) AGD-R and AGD-A, (b) ADA and SE, (_c_) PPE and PP1S, (d) SAG-2 and PPE,

(e) betwe n all SAGs, (f) between alL:AGDs, and g) between all SAGS and

AGDs.

A significant negative corr lation was expected be -ween AGDs

and PPE, since spe-ific 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-1) was not anticipated.

It should be noted that the relationship between per capita

expenditures for instructional services from the general operating budget

(PPIS) and school achievement gains in arithmet ,ic 196S-106 nd 1060 1070

(SAG-2, sAG-4), as well as PTE and SAG-4, wore significant to a lesser

degree (p < .05).

Program Density Code. The correlations between one of the key

variables of the proposed model, Program Density Code (PDC), and 14 other

systematic variables are presented in Table 7. Of the 14 variables identi-

fied below, eight were significant (p. .01)

TABLE 7

Interrelationships Between the Construct "Program Density Code"
and 14 Systematic Variables

Major
Variable Minor Variable

Program
Density
Code
(PDC)

1

XW 0m g
rtl

124

23 15 24 46* 78* 47* 56* -13 12 -37* -21 66* 82* 74*

*ID < .01
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As hypothesized, PDC's interrelationships with the other

variables provided evidence that the construct was defining the program-

matic 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 correlation 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 between Title I

program expenditures as an aggregate fund and Title / 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 functions. The small negative value (r = -.13)

between PDC and PPIS was considored to IDe the residual commonality

(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 (project ) exists in schools where the level of pupil achieve-

ment was at its lowest. Fourth, although a 'significant relationship

exists between PDC and children of low i come 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 unique 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, a factor analysis was performed using

the correlation data of the 24 variables. A standardized program (Bmp 03R)

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., vectors having eigenvalues > +1.0), six

factors were identified and rotated orthogonally. The results of the

rotation procedures produced six definable factors, where variables

having loadings of > .30000 were considered to be relevant contributors

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

Anticipated factors. At the outset, three factors were antici-

pated. These factors were related to three pre-existent, we 1-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 1, Prediction Formula Criterion; Factor III, School

Achievement Measurement; Factor IV, Direct Pupil Service Components.

(See Table 8)

Unique factors. One major and two minor unique factors were

also identified. The unique 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
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TABLE 8

Signifi- nt Data Factors

FACTOR I: Prediction
Formula Criterion

FACTOR II: Program Density
Expenditure Functions

Variable Loading Variable i

i

Loading

1. SE 92667 10. PSC-1 94842

6. TS 90662 16. SAF-2 88885

2. ADA 88289 9. PDC 64523

20. SPPE -78177 18. PTE 63424
5. PPC-3 77968 12. PSC-3 60106

lg. PPIS -66057 17. PPE 58414

18. PPE -65897 15. SAF-3 56103
18. PTE -60941 13. SAF-1 50387

3. PPC-1 59884 3. PPC-1 47197

13. SAF-1 33814 5. PPC-3 34829
7. AGD-R -30431

11. PSC-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 19. PPIS 39830

24. SAG-4 59302 13. SAF-1 38123
23. SAG-3 58763 5. PPC-3 30105

1

FACTOR IV: Direct Pupil FACTOR VI: School Investment
Service Components I Outputs

11. PSC-2 77363 21. SAG-1 71596
14. SAF-2 74461 22. SAG-2 69780
9. PDC 63928 19. PPIS 39551

13. SAF-1 -40532 24. SAG-4 36481
12. PSC-3 39948 20. SPPE 34252
18. PTE 34509 23. SAG-3 31332
17. PPE 31394
16. SAF-4 30898
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1. A review of the variables which load significantly on this factor

(sec Table 8), indicated that this factor (a) circumscribed most of-the

qualitative and quantitative elem.mts of Title I program expenditures as

they impact at the school level and (h) contained the seriation of

componentsboth as moni s and trapil servioes--which represent systematic

inputs fer controlling specific performanc e-abling components which

effect the achie- uftent outcomes of elementary schools.

The dynamics of the proposed method for analyzing and quantifying

the effects of Title I expenditures on elementary schools was revealed

alen the interactive relationships between Factors II and IV were demon-

strated. Figure 4 shows the Cartesian plot of these coordinate pairs.

The numbers beside thn coordinates identify the respective variables.

The configuration of points formed by the coordinate pairs seemed to

suggest that the two factors may be described by two mathematical func7

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 all -ation condition which is pred-

icated upon the PDC construct (#9) and its accompanying method for par-

titioning pupil service components (#10 and #11) and school funding levels

(#13, #14, and #16). The two supportive serce variables of this lassi-

fication (412 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

programmatically associated (see Appendix A).
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It should be noted that the two equations are not indepc

There appears to be at least one solution (functional relationship) for

the equations, as evidenced by the projected point of intersection

.81, y .42).

The other two minor factors wer- related (a) to a conglomerate

enditurc of funds for the impr vement of instructional services for

pupils generally classified as being disadvantaged or from low socio-

economic environments and (b) to a conglomerate expenditure of funds

related to the measurement of changes in total S'ehool performance in

reading and arithmetic.

Factor V, Gen- al Disadvantaged Service Expenditure was an

expenditure function which related total monies [appropriated from Title I

program fund (SAF-1) and the general operating budget (PPIS)) earmarked

for the improvement of Black (PPC-3) and Spa ish surnamed (PPC-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 = .35) and teachers rr,-:91) was 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 provide continuous pupil growth (SAF-1, 2, 3,

and 4):
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Level 2

Of the six factors identified by the factor analysis procedure,

Factor II, Program Density Expenditure Functions, appeared to represent a

reli ble construct for describing, defining, and illustrating the func-

ti nal components and interrelationships existing between the implementation

inputs (progr a policies and practices) of operational management personnel

and the subsequential achievement outputs of elementary pupils and schools

served by Title I funds.

Characteri tics of the Program Density Levels

Since four program density levels were inherent in Factor

four i- lusive p ject-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

p _jects occurr d most frequently within and across the density levels,

and (c) whether the patterns of pupil service component projects within

density levels were related to the observed pupil 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 of information are provided for each density

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

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.
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Under the pupil service component category "Instructional Oti (IO),"

one observes that three schools have AEP, two have AT, three have EWA,

one h.s IL:C, and one has MT. (See Table 2 for an explanation of the

acronyms.)

The sc-.ond line of information gives the extent to which the

ificd 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 .10 category is 23, 15, 23, 8, and 6 respectfully.

Since the pupil service component projects establish the in-

structional and programmatic characteristics of each density level, the

frequency or proportion of times they occur withii a density level reflects

the nature or implementation chara t istic (programmatic input) of the

density level. To s in rize 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 p o edure entailed

the listing of the imple entation magnitude of pupil service component

projects (PSCP ) -ithin each density level. In Density #1 the ranking was:

AEP=EWA>AT=SCC>IMC=KA=LC=MT, Which meant (a) 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. Collectively,

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 aporeciation for the ae thetic qualities of life. Therefore, this
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Density level was named: Ed,--ational/Cultural nrichinent Experiences.

Densi ,._., the implementation information revealed that

most sch ols in this Density level had SCC 93%), KA (71%) , and AT (71%).

Other PSCP occurring at meaningful lev ls were IMC (36%), AEP (21%), and

EIP (21%). Collectively, the implementation rank order suggested that

the thrust of this De sity level str ssed the use of the community (SCC),

additional instructional programs (Ar, IMC, MT), and supportive personnel

(KA, E1P) as its major thrusts for the improvement of pupil performance.

Therefore, this Density level was n:--ed:

Supervisory pport System.

In Density 03- the implementation information revealed that -ost

schools in this De-sity level had SCC (100%), KA (82%), AT (82%), and

IMC (75%). Other PSCP occurring at meaningful levels were DIP (57%),

CD (50%), and AEP (39% ). The emphasis of this Density level was somewhat

similar to that of the previous model. However, with the increased number

of BAS projects and the.larger proportion of schools having IO and SDP

projects, this Density level seemed to provide a more intensive concentra-

tion on the development of basic skills and human qualities. Collectively,

the imple entation rank order suggested that this Density level be named:

Gnnnral Inst-uctional and

Tntensive Instructional and Supervisory Support System.

In D_ sity 04, the implementation information revealed that

most schools in this Density level had SCC (100%), KA (93_), AEP (87%)

and IMC (73 Other PSCP occurring at meaningful levels were CD (67%)

and EIP (67%). In 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 instructional aides in their classroom, emphasized (a) greater

project involvement and (b) the individualization of instruction. There-

fore, this Density lel, 1 was named: Remediation Program.

When thn implementation rank order pattern over the total

popul tion of sch ols was reviewed, it appeared that as of dune 1970, the

greater proportion of Title I program funds was invested as supportive

and instructional services. Investments for the improv- -nt of basic

skills appeared in two forms: dire t 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 Pour Implementation Models

Implementation Model Education 1/Cultural Enrichment Experiences

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 basis.

The school's po- ulation generally consists of 49.8% Black, 1.0% Spanish

surnam , 49.2% White, and 20.4% Low Income pup ls. There are, on the

average, 24 teacher staff positions per school. The average amount of

Title I funds allocat-ad 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

40



arithmetic skills over 3 school years of instruction.

Implementation Nodel TT Gene-_ 1 Inst

S V etem

and Supervisory Suppo

40

This level of program expenditure was directed toward the improve-

m-nt of instructional programs at all elementary grades. The thrusts of

the model are directed toward the use of the commun ty, 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 generally 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 positions per school. The average amount of Title I funds allocated

to each school is $25,900 ($3,500 as BAS*, $8,200 as IO, $14,200 as SUP).

This SAE' total rep -esents an average per pupil expend ture 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 Instru-tional and Supervisory Support

System

This level of program expenditure was directed toward the improve-

ment of instructional practices and supervision--particularly in the area

f basic skills. The thrusts of the model take the form of instructional

aides and supervisors.

*Value obtained by dividing categorical funds by total number of
schools in Models.
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In todo1 III there are 26 schools. The average school enroll-

ment is 027 pupils, 736 (89.0'.,) of whom attend on a daily basis. The

school's population generally 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*, $9,600 as ICJ, $15,100 as SUP).

This SAF total renresents an average pupil expenditure of $66.00 and per

teacher expenditure E $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 TV: Remediation Pr

This level of program expe diture was directed toward the estab-

lishment of permanent basic skill centers and systems which provide the

pupils with a continuous exposure t (a) individualized instructions,

(b) a concentration of new and innovative materials, and (c) an incr ased

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 e5.4-. Black, 0.7% Spanish surname, and

13.8% White, and 47.4% Low Income pupils. There are, on the aver _ge, 31

teacher staff positions per school. The average amount of Title I funds

allocated to each school is $50,200 ($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 by dividing categorical funds by total number of

ls in Models.
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on the average, a growth of 1.8 GE years in reading, and 2.0 GE years in

arithmot skills over 3 school years of instruction.

A suvivary of the statistical data across the quantitative

variables by Implementation Model is given in Table 10.

that significant differences between the models exi

v __iables:

This table shows

on the following

PPC-1, PDC-3, AGD-R, (SAF-1), SAF-2, SAF-3, SAF-4, PPE, and PTE.

TABLE 10

Summary of Variable Data by Implementation Model.

Variable

Implementation Model

Combined
(N=63)

Ratio

(n=11 (n-11) (n=26)

IV
(n=15)

1. SE 732 829 827 979 847 1.37 n.s.

2, ADA 667 736 736 825 745 0.55 n.s.

3, PPC-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 2.4b 1.9 1.8 1.8 1.9 4.94*

8. AGD-A 2.3 2,0 1.9 2.0 2.0 2.67 n.s

13. SAF-1 0.0d (19.2)0 (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. SI 4 6.20 25.90 38.60 50.20 33.90 34.88*

17. PPE 12.00e 44.00 66.00 67.00 53.00 6.82*

le. PTE 0.28d 1.10 1.65 1.72 1.33 11.20*

19. PPIS 494.00e 452.00 476.00 456.00 470.00 1.05 n.s.

20. SPPE 506.00e 496,00 541.00 522.00 523.00 0.80 n.s.

eone-way analysis of variance for unequal n's.
bGrade equivalent years of growth in three school years.
°Values represent a relatively small number.of schools in samples:

M-II=2, M-III=18, M-IV=13.
dIn thousands of dollars.
eIn dollarS.
*p < .01

**p < .05

Three significant facts concerning the programmatic input of

Title I funds to meet the needs of elementary school pupils in Philadelphia
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arise from these data. Firs there appears to be a direct linear relation-

ship between the lumber of pupils from low income families and the implemen-

tation models. Second, in this relati hip, the per capita expenditures

for pupils and teachers increases acc rdingly, as well as simultaneously,

providing an equivalence in total per capita expenditures across the models

with respect to other budgetary inputs from operating capital. Third,

although a significant difference exists between the models in terms of

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

increasing need for improved pupil performance in basic skills (AGD-R).

These relationships ar- shown graphically in Figure 5.

Pupil Populati n Data

Through a systematic extraction and sor_ling procedure,* a 20%

sample of pupils from 63 Title I and 47 non-Title I s hools w btained.

A total of 6,826 cases was identified-50683 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 and 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

*Pupil History File, SKYDAS, Division of Administrative and Survey
Research.

**Incomplete means the absence of standardized scores.
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TABLE 11

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

Grade

4

5

6

Total

Models

1 2 3 4 Total

301 217 277 576 413 1784

295 215 248 55E 355 1668

279 255 231 524 388 1677

268 242 -245 565 377 1697

1143 929 1001 2220 1533 6826

*Model 0 = Non-Title I elementary schools.

reading (Md. 3.2) and arith etic (Md. = 4.0) are presented. Although a

"goodne s- f-fit --li analysis was not performed, the two distributions

appear to approximate normal curves, with the greater trailing occurring

in reading performance.

To compare the distribution of total pupil performance in Title I

ools 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 e e summarized across the grades to

p oduce the di tributions shown in Figure 7 (p. 47). These distributions

show that the performance patterns of pupils in Title I and non-Title I

schools are significantly diEfeient. However, the distribution of reading

and arithmetic scores withirL the two populations are similar.
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It should be noted that for non-Title T schools each

quartile contains about 25% of the pupil population and (b) that for

Title I schools almost 65% of the pupils placed in thn first quartile

and 7 placed in the fourth quartile. Ostensively, about 21% of pupils

in both populations placed in the second cuartile.

To determine whether differences between the distribution of

reading and arithmetic scores across the four implementation models

identified through the impact analysis procedure existed, individual

quartile distributions were d -eloped for each model. Figure 8 shows

these distributons. This figure demonstrates that implementation

model 1 (M-1) is distinctly different from those of the other Title 1

implementation models (M-2, M-3, and 11-4). When M-1 was compared with

the non-Title I schools' -0) performance the major difference between

them was the percentage of pupils in the first quartile (Q-1). Like

comparisons across the other models revealed (a) that the distribution

curves in reading and arithmetic scores were similar and b) that the

majority (69%+) of their pupils we-e in Q-1.

Figures 9 and 10, on pages 50 and 51, give the quartile distribu-

tions for each model by grade. A review of these grade distributions

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

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

constant, and (c) that the percent of pupils in 0-2 decreased, which seemed

to imply that the pupils at this level tended to become less productive as

they move from grade to grade.

A quantitative analysis was performed to determine whether

significant differences existed between grades 3 through 6 for each model.
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Figure 8. Distribution o2 the aggregate reading and arithmetic scores'

of the non-Titio.1 (M-0) and Title I (M1-4) pupil populations.
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The mean scores, standard deviations, and F ratios from the analyses

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

analyses of variance showed that pupil performance between the grades

was signi 'cant (p < .001). Perusal of the data indicate that significant

differences in perforrcnco also existed between the models at each grade.

The mean reading and ar thmetic sc res of each grade within

the models were plotted to compare the trend of pupil perfor ance acros

the models. Figures.11 and 12 contain isobars of pupil performance in

reading and arithmetic. In Figure 11, it was obse ved 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 (3,4) was less than

the distance between grades 4 to 5 (4,5) and 5 to 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

interval., 4,5 and 5,6 were about equal and ten-times as great as 3,4.

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-1, 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

pupils in Philadelphia, a series of reading and arithmetic performance

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



TABLE 12

Means, Standard DeViations, and Tests for significance
Between School Grade means in Readinga

53

School
1,Iedel

Reacling
Performance..

Farameters

Grades

Combined
Grades

Test for
.-,ignificance

of Difference
Between
Grades h

_

4 5 6

Non-Titic I NeELn

Std.

-----

3.9

Dev. 1.2

4.6

1.3

5.5

1.6

6.7

1.7

5.2

1.0
F
(3,1060, = 174

Title T.

I

2

4

Mean

Std Dev.

3.5

1.2

4.3

1 5

5.2

1.8

6.0

1.8

4.8

1.8
863) = 90

Implemen-
tation:

Mean

Std Dev.

2.9

1.0

3.4

1.2

4.1

1.4

4.8

1.5

3.8

1.5
88

Mean

Std. Dev.

2.9

1.0

3.1

1.1

3.9

1.3

4.7

1.6

3.7

1.5
F
(3,1894)

194

Mean

Std.

2

Dev. 1.0

3.2

1.3

3. ,

1.3

4.7

1.6

3.7

1.5
F (3,1315)

= 112

a-Iowa Tests of Basic Skills, May 1970.
b--All F-values are significant beyond the .001 level.
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School
Model

Non-Tjt2

TABLE 13

Means, SttAndard Deviations and Tests for Significance
Between School Grade Means in Arithmetic

Titlo
Implemt-2n-

tation:

1

2

4

Reading
Performancei
Paramotern

Grades

Mean

Std. Dev,

54

6 Coritbined

Grades

4.0 4.0 5.5 6_7 5.2

1.0 1.1 1.4 1_6 1.6

Test for
Significance
of Difference

Between
. bGrades

Mean 1 3.8 4.7 5.4
7

Std. Dev. ' 1.2 1.3 1.5

Mean

Std. Dev.

3.6 1 4.7 5.4

1.0 1.1 1.2 1.3

3.1 3.5 4.2

1.0 1.0 1.2

1056) = 1901)

(3,850)
= 112

(31841)
= 109

Moan

Std. Dev.

3.0

1.0

3.5

1.1 1

4.2 5.0

1.2 1.4

aIowe Tests of Basic Skills, May 1970.
bAll F7va1ues are significant beyond the .001 level.
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201843) = 2

166
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in the distribution of probable performance scores. For example, a

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

at the 49th percentil;L or as, an average sixth-grade pupil in a Title I

school. A sixth-grade pupil having a score of 6.5 wo,ild be at the 81st

percentile or a high-berfo=ing Title I pupil. Such comparisons could

lead to a mere effective means for comparing the perfoLit!ance 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 a 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 to 76th percentiles).

Program Input/Pupil Outout Characteristics

To ascertain 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/P0 schema for M-1 in reading

comprehension. The figure contains (a) the mean grade-within model scores

in reading for grades 3 to 6, (b) the difference between the mean grade-

within model score and the national norm--see parentheses, (c) the
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ditribution of poil scores at three auarti1es--Q1, Q2, and Q3-Q4,

locatc-i: in the rectangle, (d) the kinds and levels of Title I program

inputs ech orede received, (a) the mean armunts of total and categorical

mrnies allocatc:: to the rsdcl, (f) the total and mean gains the average

pupil attc..ined at the end of each grade.

These data showed that the average pupil in grade 3 is 0.3 GE

below tho national norm. It appeared as if this deficiency continued at

a 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 G. Second, 3i data indiciitnd tl:

(a) the proportion of pupils at or above the 50th national percentile

(93-94) decreased by 9% over the grades and (b) that an increase of 11%

occurred in the number of purDils scoring at or below the 25th national

percentile (91)-

by 1.8%.

Those within the 26-49th nationcl percentile (92) varied

Third, a constant investment in 10 and SUP puoil service

components (PSCs) was provided for all grades. Fourth, the average

amounts of monies spent for the PSC projects were: $2,540 for 10 and

$3,660 for SUP. Fifth, the pupil output summary showed (a) that the

average si;:th-grade pupil was 0.8 GE behind in reading and (b) that the

combined investments produced a total gain of 2.5 GEN' over the three

grades or an average gain of 0.8 GE per sehool 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. Changes

in the proportion of pupils at Q3-Q4 decreased by 14%. The proportion

of pupils in 92 increased by 9%. Those in Qi increased by 5%. The
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assig=ent of 1-SC projects to the Grades remained the same. Although the

drop in eneil perfornance blow national expectation occurred at the end

of grade 5, the total iain over the three grades was 2.4 GEY or 0.8 CY_:

per school yc.ar. 1:owevcr, 36'.; (306) of the sixth-grade eupils were at

or above th2 netional zlorm.

Schoc,1 achievc7ent control strategy. According to the classi-

fication of Title I project content variables which control school variance--

shown in Table 1, the combination of 10 + 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 seemed to be that its schools have formulated instructional

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%. Increased proportion of pupils appeared

in Ql, 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 maximum of five at grade 6. BAS projects occurred

from grade 4 through 6. The average amounts of monies spent for the PSCs

64
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wale: for E, 8,20D for TO, $1.=1,2C:i fur SUP. The pupil outpl't

su=ary shocd ;a) that the average sixth-grade 7:)u7Di1 was hehinri. 2.0 GE

in readL.11q ed (b) th:1-:,t the =.1:,,i7-;ed investm,:ml.s produced a total gain of

1.9 GL ovc:r the three orades cr 0.6 GE per year, 1:-)wevor, 12-, (105) of

the si,rde iaoil c 'ere at or ahove the national norm.

P.rithetic, In Figure 18, the data indicate that the average

third-grade rup:11 completed the grade with an arithmetic score of 3.2,

which is 0.6 GE below the national norm. This deficiency increased to a

loss of 1.8 GE at grade 6. The proportion of pupils in Q3-Q4 dropped by

17% across the grades. A slight fluctuation of 3% occurred in Q2's

proportions. A gain of 17% occurred across the grades in Qi. The PSCs

available to the grades produced a mean gain of 1.8 GEY across the grades

or a gain of 0.6 GE in arithmetic. However, 10% (84) of the si-4th-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 -I- 10 A- 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 ($5,600), 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).
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Mor-1,-1 3

In Figure 19, the data injicate that the averac7e

third-grade pupil com7pleted thc, year with a readinc score of 2.9, which

is 0.9 GE below the national norm. This deficiency increased to 2.1 GE

at grade 6. The pronortion of pupils in Q3Q4 decreased from 17% at

grade 3 to 12% at grade 6. At 22 the percentage of pupils fluctuated

across the grades, but ended up at 11% in grade 6. The proportions in Ql

increased to a high of 81% at grade 4 and decreased to 77% at grade 6.

The rise in the proportion of pupils in as well as the drop in Q1,

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 IO, and

$15,100 for SUP. The pupil output suIzunary showed (a) that the average

. sixth-grade pupil was br'. h' 2.1 GE in reading and (b) that the

combined investments _otal gain of 1.8 GEY rwer the three

grades or 0.6 G:3 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 Q2-Q4 dropped

by 15% across the grades. The proportion of pupils in Q2 remained stable

except at graua 4 where the amount increased to 17%. At Ql 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
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year. The averae sixth-grade puoil was behind 1.8 GE in arithmetic.

However, l3s (236) of the sixth-grade puoils wore at or above the national

norm.

School achievement control strategy. The configuration of

PSCs within this model indicated that its systematic input sy:.tcm was

directed toward controlling ali factors which influence pupil perform-

ance (BAS + 10 + SUP) . In contrast to the amounts 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

expenditure pattern seemed to imply that althogh there existed a major

investment for supPortive materials and person el, the focus of the

additions was toward improving the teacher's -;_j.lity to teach the basic

skills. To assist in the management of basic kill instruction, a larger

proportion of the schools in the model received instructional aides.

Model 4

Reading. In Figure 21 (p. 71), the data indicate that the

average third-grade pupil completed the year with a reading score of 2.9

GE, which is 0.9 GE below the national norm. This de!-Loiency increased

to 2.1 GE at grade 6. The proportion of pupils in Q3-94 decreased from

20% at grade 3 to 12% at grade 6. At Q2 the percentage of pupils decreased

consistently across the grades to a level of 8% at grade 6. The propor-

tions in Ql increased from a low of 59% to a high of 80% in grade 6. The

number and 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 IO, and $17,100 for-SUP. The

pupil output summary showed (a) that the averagc sixth-grade pupii was

71
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b,-hind by 2.1 GE in reading and (h) that the coml)ined investments produced

a to-L1 gain of 1.2 GY cvc t.o three c:ades or 0.6 GE per ye,tr. However,

129,, (1E,7) of the sith-prade Iyapi1s were at or above the national norm.

Arit:::::etic. In Figure 22, the data indicate that the average

third-grade pupil completed the grade with an arithmetic score of 3.0 GE,

which is 08 GE below the national norm. This deficiency increased to

2.8 GE at grade 6. The proportion of pupils in Q3-94 dropped by 12%

across the grades. The nroportion of pupils in Q2 fluctuated by ± 3%,

ending 1Y) at its average value of 12%. At Qi the proportions increase

systematically to a level of 76% at grade 6. The PSCs available to the

grades rroduccd a mean gain of 3.0 GEY across the grades or a gain of 0.7

GE per year. The average sixth-grade pupil was behind by 1.8 GE in arith-

metic. However, 12% (153) of the grade punils 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

(HAS + 10 + SUP). In contrast to the amounts of money _ol , .,L:s in

the previous model, t1-1.: changes in expenditures formed a geometric

progression: 13% for SUP, 30% for IO, and 48% for BAS. When SUP was

considered as the basal increase (SUP = 1), the ratios of increase became

SUP = 1, I0 = 2.3, EAS = 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 10 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 twofold in :-:of5el 4.

The decreental chc,nes in expenditure pat-eerns suggested that

this model 1-ely-esentL the rl:Iximization of instructional inputs for the

improvement of the basic skills, as witnessed by the high level of spend-

74

ing for EL:, protects ($20,600). The high level of aT:S .:penditure permitted__-
the establishment of five 1:.eading Shill Centers where the readinc dis-

abilities of the children are diagnosed and individual, corrective programs

are prescribed. The collective expenditures for DAS and SUP a2so afforded

the availability of individualized instruction in reading and arithmetic

in the classroom.

DISCUSSION

As stated eariler (p. 13), the major purpose for developing the

impact component analysis technique was to provide operational management

with information ahout the feasibi,.ity and viability of the program (in-

st.Luctional) 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 technique was designed to provide four kinds of information.

The four specific output objectives were:

1. To identify and describe the implementation patterns

within the 63 elementary schools;
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2. To ascertain whether the inpact components cf the emerg-

ing imolecntation t ttern are consistent with the needs-assess-

ment of the oupil po;-2ulations they were designed to serve;

3. To produce service-cost information which relates in.)1e-

mentation inputs to anticipated and/or attained pupil and school

ouLputL3; and

4. To provide operational management with a number of

alternative procedures for narrowing the discrepancy betwen

desired pupil outputs and systematic program inputs.

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

Implementation Models: Patterns

The results of the evaluation of the investment of Title I pro-

jects in 63 elementary 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 (b) 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 specific

corrective feedback loops to meet the individual needs of the children

[during the learning of reading and arithmetic skills (cognitive vari-

ables.)] The prescriptive treatment 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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Impler_-ntation eods-Assessment Quality

Thr- results of im,sact ccmr)onent analysis indicated that the plan-

ning strateclios and allor;ation procedures used by ozerational manaoement

were successful in that:

. Each of the four implementation models was designed to meet

the needs o_ a st)ecific subset of pupils within the aggregate target popu-

lation;

The number and kinds of projects made available to the respec-

tive schools provided pupil servec components which would systematically

control achievement variance;

The realized funds available to the schools (school aggregate

funds) were allocated in a manner such that the greater proportions of monies

were available to those schools having the greatest needs;

The realized per capita expenditures for pupils and teachers

within the designated models increased 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-

bility;

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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with the nec2 of the ils and (b) although the reliability of the oxen-

dituro for t-7:e (=fir=atic,ns wer.-3 corroborated, it al.ppeared that the

eurren Tortio:Ls of -onies sn?ent for 4,:le PECs within the models were not

py_oucinf7 the level.-2 of punil performance. if one had proposed

the ex_y=Jitures to ulce Title I pupils at their appropriate grade-level

performanc:, then the e):penditure objective was partially attained in

Model 1--an E:Ittainmont range of 33-50. If one had proposed the expendi-

tures to minimize the proportion of Title I pupils who place in the first

fluartile (Q1), then only Model 1 (5.1-.44%) partially achieved the objective,

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

.21). If one had Pronosed the exT)enditures to produce a uniform growth

pattern of one performance-achievement year between the grades within a

school, then the expenditure objective was partially fulfilled in Model 1

(X=0.8 GE/year); the value of the other models was approximately 0.65 GE

per year.

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

PSC
Cate-
gory

Implementation Model

Educational-
Cultural
Enrichment
Experiences

(14-1)

General
Instructional
and Super-
visory Sup-
port System

(M-2)

Intensive
Instructional

and Super-
visory Sup-
port System

(M-3)

Remediation
Programs
(M-4)

BAS
10
SUP

41.0a
59.0

13.5
31.7
54.8

36.0
24.9
39.1

41.0
24.9
34.1

Total 100.0 100.0 100.0 100.0

a Percent of model's total.
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Tr7,n1c.r..n,-7ation !-,c7c1s: Alte--native innut Proccdures

Analy:.es of the 7..re7i.ous findings indicate that although opera-

tional rl.:inn-::=1t had orc:ani.77,Th throu?h its project allocation :procedures,

four 1;re:_1:-:amatic 70:2.e1:7 fo.r delivering ar=orriate (need-assessed) Title

I resources to cUsadv,1:.ntged elementarv school children, the current within-

model exnnditure for PSCs are not p..:oducing the desired levels of pupil

performance. It would appear from those data and findings that at least

six (6) procedural alternatives could _De instituted to reduce the discre-

pancy between the programmatic inputs and desired pupil outputs.

Alternative 41. Redistribute the levels of PSC expenditures within
eacn model.

This procedure assume that the current implementation models

have prograrmatic (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 to the required

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

projecehave 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

(see Table 9, p. 36). The reallocation procedure in this case would be

to reduce the level of expenditures for 10 and SUP project inputs and to

increase the expenditure for SAS projects by adding more RSCs.

This procedure also implies that although the appropriate com-

bination of programmatic inputs have been assembled, no logical method

for ascertaining the functional relationships between 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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Alterntive 2. tain PSC configurations, but increase, by a constant
factor, tlie absolute ouantity of monies within and across each imple-
mentation models

This procedure is realized by an increase in the total alloca-

tion of Title I funds to the School District by a corrective ratio that is

equivalent to the total derived from the summations across the implemen-

tation models.

Alternative 43. Retain present school aggregate fund (SAF) levels,
but permit the staff, parents, and community of the schools to choose
from the list of 16 projects a commensurate project configuration
they feel will assist them in attaining their needs and/or goals.

This procedure is predicated upon the current concerns for

decentralization and community involvement in Federal Programs. Given

that the aforementioned persons and institutions have the capability to

diagnose, formulate, 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 objectives, 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 indivichial 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
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arr, not valid and/or not consistent with the needs of the target population.

Therefore, a massive redistribution of the project components is made among

the schools. subsequently, an impact component analysis is performed to

ascertain whether the newly constructed implementation patterns were more

productive than the former.

Alternative 4;6. Modify or change strategic and operational goals

and ohjectives

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 techniques used to measure or assess the impact of ESEA, Title I program

funds on urban elementary schools 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, and (c) achievement characteristics. Another

assumption, which tends to 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 rise from this study which indicate (a)

that the previous assumptions are incorrect, (b) that rational patterns
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of Title I prociram component inputs exist within urban elementary schools,

and (c) that new procedures and indices must be established if one is

expected to improve the reported discrepancy between Title I program inputs

and their subsequent pupil outputs.

First, the schools in the tarcet po,pulation being served by

Title I funcl are not homogeneous with respect to their ethnic composition,

-needs, and achievement characteristics. All indications are that hen the

conglomerate 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 population 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 criterion.

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 unique

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 (PSC)--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).
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secunt nuT11 ol;t:fts. As is evidenced by the six procedural alternatives

pronc:,.ed to imr:rove the r,upil outputs of the implementation models-(see

pp. 78-B0), orational managewent needs to hJ.ve an opportunity to modify

and/or restructure thc implementation practices they have instituted

from pact information. Since they have had _ _ opportunity to reallocate

and modify individual projects within a school setting to produce projects

that yield suecessful outcomes, so must they be able to reallocate the

PSCs within the defined implementation model to discover which permutation

of PSC produces the treatment control conditions 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 te 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 1.1-1 :aentioned in this study, the evaluation design would be con-

cerned with determinincj whether investments in educational/cultural

experiences Produac an increase motivation for learning--operationally

defined as an improved attitude toward school and the learnia4 process.

A statistic of choice might be (a) the analysis of covarianc.- or (b)

the use of the 2pearman 11tho technique to determine whether c-anges in

attitudes were significantly related to improved performance in reading

and arithmetic. In addition, a general content embedded test, consisting

of face-valid items, could he developed whereon a specified criterion

score would represent a measurable increase in one's knowledge of his

and other's culture (viz., World Affairs Club).

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

(1) systematic patterns of pupil service needs exist within

Title I target populations,

(2) LEA's operational management employ a needs-assessment

criterion in the allocation of Title 1 program funds,

(3) Title I 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
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funds on -arb:-.n eintary has been developed for imroving the

rjrocr-du,-e aild/cy irocesses fc o11ocat1 ng the program funds to realize

higher leyL-.lz; of pural ;erforrl:ancc.
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