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CHAPTER 1 

Introduction and Problem Statement 

Compensatory education in general, and Title I of the Elemen-

tary and Secondary Education Act of 1965 in particular, are 

modern manifestations of federal activism in broadening and 

strengthening the concept of equality of educational opportunity for 

American citizens. This activism was turned into legislative action 

during the period of the social welfare and civil rights legislative 

movements of the Kennedy and Johnson administrations. The feder-

ally sponsored education programs of this period promised much to 

the benefactors of the enabling Jegislation; therefore, the effects of 

these programs and the educational practices which caused the pro-

gram effects were of interest from the beginning to legislators, pro-

gram decision-makers an? to the groups which lobbied for more 

federal aid. However, for nearly a decade and a half, the answers to 

the questions of magnitude and direction of program effects and the 

questions involving the linkage of program processes to program pro-

ducts have been obscured. Measurement problems and inadequate 

evaluation methodology have contributed to this uncertainty. In addi-

tion, the difficulty of specifying the characteristics of a program 

which, from its beginning, has delivered its services in many differ-

ent ways under state and local control has exacerbated the problem. 

l 
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Compensatory education programs have typically involved the 

expenditure of federal funds which are allocated to local education 

agencies ( LEAs) for use in addition to the expenditure of state and 

local funds .. Thus, the levels of resource allocation for Title I have 

presented program evaluators with a general approach for evaluating 

the effects of a widely diverse set of services which are delivered 

in assorted ways to different clients. The rationale for such an 

evaluative approach has been that the levels of resource expendi-

ture should be compared with the most appropriate measures of anti-

cipated program outcomes (e. g. , increased achievement, better 

student self-concept, improved school attendance). Thus, the evalu-

ation of success of compensatory education programs has become a 

matter of comparing the levels of supplementary inputs (i.e., 

federally financed resources presumed to affect student learning posi-

tively) with the levels of whatever outcome measures are deemed 

to best fit the goals of the instructional program. The assurance of 

equality of educational opportunity has become a process of the selec-

tion of educationally "disadvantaged" students, the expenditure of 

federal funds for various tyt:es of educational resources which should 

positively affect student achievement, and the comparison of the bene-

fits of this instruction with the costs of the instructional resources 

allocated. 
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Rationale 

The largest and most famous of the compensatory education 

programs is Title I of the Elementary and Secondary Education Act 

(ESEA) of 1965. ESEA Title I has emerged as the product of the 

evolving definition of equality of educational opportunity and as an 

important instrument in attaining that equality for school children. 

Title I operates by providing funds for use with students who have 

been selected because of demonstrated deficiencies in achievement and 

because of economic deprivation whose effects are deemed likely to 

perpetuate the educational deficiencies. These selected students re-

ceive services from Title I which are intended to ameliorate the stu-

dents' educational deficiencies. These services consist of inputs to 

the educational process such as teacher aides, better trained teachers, 

smaller class sizes, and increased doses of instruction in the basic 

skills of reading and mathematics. 

This remediation effort assumes a knowledge of the effects of 

these inputs on achievement. However, little is reliably known about 

which input variables can be expected to influence the students' achieve-

ment or about the relative importance of the various input variables 

in explaining or causing increased student achievement among disad-

vantaged students. This lack of knowledge effectively retards progress 

toward the attainment of equality of educational opportunity as it is 

presently defined. 
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In addition to a need for information which will allow measure-

ment of the current degree of attainment of the goal of equality 

of educational opportunity, there is a financial motive for further 

research into the relationships between resource inputs and stu-

dent achievement outputs in Title I programs. Since 1965, billions 

of dollars of federal monies have been allocated to Title I and other 

compensatory education programs. During the 1978-79 school year 

almost five million school children in 90 percent of the nation's 

school systems participated in Title I programs which cost more 

than two billion dollars (Fromboluti, 1979, p. 1). 

A final justification for further research into the relationships 

between Title I resource inputs and program outcomes is the lack 

of valid and reliable information in the research literature which 

can be used in program decision-making by Title I administrators. 

This problem has several sources. First, most of the studies of the 

effects of schooling practices and resource allocations on student 

achievement have been conducted with non-Title I groups of children. 

It is quite possible that the factors which tend to be associated with 

increased achievement in educationally disadvantaged Title I stu-

dents may be different or may operate differently than the achievement-

explaining factors for non -Title I children. 

Second, many investigations of the relationships between resource 

inputs and achievement outputs in Title I and other compensatory 
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education programs have suffered from and have been criticized for 

measurement problems and inadequate evaluation methodology to 

such a degree that the existence of achievement gains caused by 

Title I financed instruction is uncertain. Any relationships between 

these achievement outcomes and Title I instructional inputs are 

equivocal indeed. 

Third, many state and local educators have either been unable or 

unwilling to encourage efforts to develop defensible means of deter-

mining which program variables tend to be associated with the Title I 

achievement gains which they believe to exist but whose existence 

has been difficult to demonstrate empirically. The political costs as 

well as the financial costs of gathering the necessary suppOrt in terms 

of staff time and program resources to carry out a program evalua-

tion of high quality generally result in few Title I research efforts 

being initiated by and performed by local school system staffs. 

Title I administrators have not used some available research on 

the relationships between program inputs and achievement outcomes 

because the investigated input variables were difficult or impossible 

for the coordinators to manipulate. Dyer (1969) has suggested that 

more research attention should be given to school-controllable vari-

ables with l~ss emphasis on variables which the school personnel 

cannot directly influence. 
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Statement of the Problem 

Although the development of compensatory education programs 

as a means of upholding the concept of equal educational opportunity 

has turned on questions involving educational achievement and the 

ways in which achievement is affected by school resources as inputs 

to the educational process, the present state of knowledge concern-

ing these effects and relationships is deplorable. Despite the ex-

penditure of many billions of dollars since the inception of Title I, 

little knowledge is now available to aid the Title I program director 

in a local school system in deciding which potential program features 

are worthwhile and in making the most cost-effective use at the local 

level of Title I funding allocations. 

In short, unobscured answers for several questions are needed: 

Do Title I children make larger reading gains in Title I programs 

than they would if Title I were not available? Are there easily 

changed and locally controllable resources or characteristics of 

local Title I programs and instruction which tend to be associated with 

student achievement gains? What is the relative order of importance 

of these resources in affecting student achievement? Can guidelines 

for maximizing achievement through Title I support of a minimum 

number of resources be derived? Do certain resources affect achieve-

ment only in the presence of certain levels of other resources? 

These questions reflect a central problem that has persisted 
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over the years of Title l's life as a compensatory education program. 

This problem is how to get sensitive, reliable, and valid measures 

of student achievement and how to relate them to accurate measures 

of locally-controllable resource allocations in order to determine 

if the resources allocated have any effect on student learning. As 

James Coleman (Coleman, 1975, p. 359) has written, 

In some way, it is the increment in achievement that the 
school provides, which should be the measure of the school's 
quality. If we had good measures of the level of various 
school resources in the same school, it would be possible 
to establish a relation between the size of the increment and 
the level of certain resources, and thus to determine what 
school resources were most important to learning. 

The problem to be addressed in this i_nvestigation is twofold: first, 

procedures and methods must be assembled or developed in order to 

derive the measures of school resources and the measures of achieve-

ment and to relate them as suggested by Coleman; second, these 

procedures must be executed in order to provide answers to questions 

involving the existence of Title I treatment effects in the form of 

achievement gains and the increments in achievement: for which each 

investigated resource is responsible. 

Purpose of the Study 

This investigation has several purposes. One important purpose 

is to explore the relationships between selected variables and student 

achievement in Title I classrooms. These variables have been selected 
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because they are subject to influence and change by the director 

of a Title I program in a local school system and because they re-

present resources which are financed })y Title I funds and which 

are used as inputs into an educational program designed to promote 

equality of educational opportunity. 

An additional purpose of this investigation is to provide guidance 

and direction for Title I coordinators and directors at the local and 

state levels in their decisions concerning the best instructional strate-

gies and delivery systems which can be expected to provide the most 

benefit to Title I students. In the absence of this information, Title I 

directors and coordinators have had to rely primarily on their subjec-

tive judgments as modified by local political factors and other adminis-

trative concerns to design instructional programs which would help 

Title I children to make progress in reading. The few studies which 

are well-designed and relatively free of serious measurement and 

methodology problems have been national in scope and have not offered 

conclusions which are oriented toward the local Title I programs. 

A final major purpose of this investigation is to draw the attention 

of local and state Title I evaluators and researchers to potential pro-

blems in conducting Title I research and to explain how to control or 

avoid these problems. The investigator contends that the major poten-

tial for improving Title I instruction lies with local efforts, not national 

ones, because the instructional program is implemented at the local 

level. 
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Hypotheses 

The research hypotheses in this investigation are: 

1. The average post-test observed achievement in reading of 

Title I students in grades two, three, and four as measured by the 

California Achievement Test will exceed the expected average read-

ing achievement level for these students as computed using model A 1 

of the Title I Evaluation and Reporting System. 

2. A group of variables describing the amount and intensity of 

student contact with Title I reading instruction will explain a statis-

tically significant amount of reading achievement variance. 

3. A group of variables describing the number and type of use 

of classroom instructional aides in Title I classrooms will explain 

a statistically significant amount of reading achievement variance. 

4. A group of variables describing the amounts of support for 

Title I instruction from school building principals, central office 

staff, and parent advisory council members in each Title I school 

will explain a statistically significant amount of reading achievement 

variance. 

5. Interactions among the student instructional contact and aide 

utilization variable sets will explain a statistically significant amount 

of reading achievement variance. 

The investigator's proposed model for the effects of student instruc-

tional contact, aide utilization, and school-community support of 
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instruction on student achievement is represented in Figure l. The 

directions of the arrows connecting the variable sets indicate the 

hypothesized direction of influence of each set on the others. Achieve-

ment is defined as that incremental portion of total student achieve-

ment which can be attributed to the Title I program. The hypotheses 

of this study are intended to allow a decomposition of this total Title I 

achievement increment into components which can be attributed to 

each of the three variable sets. 

Significance of the Study 

This investigation has several characteristics which make con-

tributions to the literature in_ assessing the effects of Title I. First, 

problems such as the use of grade-equivalent scores and gain scores, 

the occurrence of regression effects, the use of uninterpolated test 

scores when the dates of test administration and the test norming dates 

are more than two weeks apart, and a high degree of uncontrolled 

multi-collinearity among independent variables are avoided or con-

trolled so that the conclusions of the study will be less subject to 

criticism for these shortcomings than previous studies. 

Second, the evaluative framework of the recently proposed Title I 

evaluation models as developed by the RMC Research Corporation 

and as sponsored by the U. S. Office of Education is utilized. The im-

proved evaluation guidelines incorporated into these models should 

improve the quality of the results of the study as compared to previous 
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Model for the Effects of Student Instructional Content, Aide Utilization, 
and School-Community Support of Instruction on Student Achievement 
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efforts. 

Third, the focus of this study is on providing decision -making 

information for program administrators in order to improve the 

degree of positive impact of Title I on student achievement. Vari-

ables which cannot be influenced by the schools (e. g. , student home 

background) are de-emphasized; the main thrust of the study is to 

explore the relationships between school and instructional variables 

which represent resource allocations and the levels of student achieve-

ment. The variables investigated are not global (e. g., student aspi-

rations) but are specific operational variables (e. g., use of aides). 

Fourth, this study investigates whether interactions between cer-

tain resource allocations (e. g. , class size and use of aides) may ob-

scure the effects of one or more resources on achievement. Summers 

and Wolfe ( 1974a) have pointed out that such interactions are not un-

common and may account for many findings of non -significance of 

investigated variables in studies which fail to consider them. 

Fifth, an investigation of the effects of resources on Title I stu-

dent achievement is made at different levels of analysis. Burstein 

(1976), Hannan (1976), Puynor (1976) and Maw (1976) have written 

about the need to match the unit of analysis (e. g., students, classes 

of students, schools) with the levels of aggregation of data so that 

spurious analysis results may be avoided. This problem has en-

tered the literature of educational research to a significant degree 
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only since the mid-1970's (Burstein, 1976, p. 3) and has not been 

directly addressed in previous studies of the determinants of 

Title I achievement. 

Finally, the research design employs a res idualized measure of 

change in student reading achievement which is intended to allow 

a study of achievement over the period of time of the Title I treat-

ment. This achievement measure is accomplished by partialling the 

pre-test score from the post-test score of each Tltle I student. Most 

of the existing studies of the effects of Title !-influenced factors on 

student achievement which were reviewed by the investigator used 

a single achievement score as the dependent variable of interest. 

The present strategy for construction of the dependent variable in a 

regression model allows for a more precise estimate of the achieve-

ment changes which occurred during the treatment period by re-

gression-adjusting the post-test scores which were collected after 

the treatment with the pre -test scores which causally precede the 

treatment (Cohen & Cohen, 1975). 

Definition of Terms 

Several terms have been used in this investigation which will 

require definition. These are: 

1. Title I student - a student in a public school system whose 

school has been selected as a target school eligible for Title I 

monies because of widespread economic deprivation in the school's 
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attendance area. The student has been selected for the program be-

cause of educational deprivation which results in his or her achiev-

ing below grade level. 

2. Title I treatment -the set of instructional strategies, curric-

ula, instructional personnel and other resources which are brought 

to bear on the diagnosed achievement deficits of the Title I child 

under the direction of a Title !-financed teacher. 

3. Normal Curve Equivalent (NCE) -a normalized standard 

score with a mean of 50 and a standard deviation of 21.06 which is 

the required reporting metric in the U.S. Office of Education Title I 

Evaluation and Reporting System. The intervals between scores 

represent equal amounts of achievement. 

4. Local Education .Agency (LEA) - a local school system. 

5. Model A 1 - One of the evaluation models in the Title I Evalua-

tion and Reporting System; under this model, the expected achieve-

ment level of the Title I students had no Title I program been avail-

able is assumed to be the relative position in the post -test norm 

group which the group of students exhibited in the pre-test norm 

group. 

6. Compensatory education - a remedial education program which 

is intended to compensate for economic or cultural deprivation in stu-

dents by providing additional educational resources for their instruc-

tion. 
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7. Grade level performance - a level of performance appropriate 

to the median student in a nationally representative group of students 

in a given school grade. 

Limitations of the Study 

Several limitations on the generalizability of the results of this 

investigation are imposed by the experimental design under which 

the data were collected and analyzed. This investigation has been 

conducted as an ex post facto study in that no direct control was ex-

erted by the investigator over the conditions under which the Title I 

programs in the participating school systems were conducted and in 

that students were treated as intact groups. Students were not ran-

domly assigned to classrooms or teachers and the participating 

school systems were not randomly selected from among the public 

school systems in Virginia. Thus, the data set analyzed in this in-

vestigation has been collected from intact groups which comprise 

the entire Title I programs of 15 school systems whose administra-

tive staff sought participation in the investigation. However, there 

is considerable diversity among the participating school systems 

with respect to degree of local financial support of the schools, size 

of local population, percentage of minority groups in the local popu-

lation, and degree of population distribution among urban and rural 

groups. 
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The student data analyzed in this investigation were collected 

from students in grades two, three, and four who were receiving 

reading instruction. No data from mathematics or language arts 

classes were analyzed. 

No home background information on students was collected or 

analyzed in this investigation. The variables whose relationships 

with achievement gains were investigated were restricted to school 

variables which were capable of being changed or strongly influenced 

by the local Title I director or coordinator. 

The sole outcome measure employed in this investigation is 

student cognitive achievement scores in reading as measured by the 

California Achievement Tests, a set of nationally normed instruments 

with well-defined reliability and validity. Other possible outcomes 

of Title I instruction on the students tested (e. g., improvements in 

self-concept, improved attitudes toward school, improved school 

attendance) are not considered in this investigation. 

Another limitation of the study is that the conclusions regarding 

the efficacy of the independent variables in explaining achievement 

variance reflect present patterns of usage and implement at ion of the 

instructional resources investigated. Changes in the ways in which 

the resources are directed toward the improvement of Title I in-

struction may result in changes in the estimates of the impact of 

each resource on achievement. This is a limitation of the use of 

the multiple linear regression methods in the study. 
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A final limitation is that the conclusions of this investigation 

are based on data collected during one instructional year. The 

long-tenn effects of Title I resources on student achievement over 

several years of instruction separated by summer vacations may be 

different from those described in this study. 



CHAPTER 2 

Review of the Literature 

The body of literature which provides a founda~ion for this study 

consists mostly of recent work in a wide variety of areas in several 

fields of social science research. Concepts and methodologies from 

economics, sociology, and psychology are brought to bear on the 

problem of identifying locally-controllable resource allocations which 

appear to be related to achievement gains which may occur among 

large groups of Title I students. Much of this literature is less than 

five years old and some of the concepts which are presented are still 

undergoing evolution and further development at this writing. There-

finement of these concepts and the further identification of alterable 

variables which can be shown to cause improvements in student learn-

ing will probably expand rapidly in the next decade (Bloom, 1980). 

The first area of literature review, the development of the concept 

of equality of educational opportunity, furnishes a summary of the 

changing and broadening of the definition of this concept over the years. 

Compensatory education, and Title I in particular, are presented as 

logical outgrowths of federally initiated attempts to turn this abstract 

concept into educational practice. In addition, changes in the definirion 

of equality of educational opportunity are shown to have focused much 

legal and educational interest in the relationships between educational 

resource inputs and student achievement outputs, especially during 

18 
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the past thirty years. In this investigation, the potency of selected 

educational resource allocations in influencing student Title I achieve-

ment at the classroom level is studied. Thus, the literature reviewed 

in this section provides a general background for the conduct of this 

investigation. 

An additional area of literature review consists of previous work 

in the areas of educational production functions and studies which 

have related educational input variables with student achievement out-

comes. Most of these investigations present conclusions which are 

not restricted to Title I students but apply to the full range of student 

achievement in school. Part of the rationale for the selection of the 

independent variables in this study may be found in the conclusions 

of some of the studies in this area of literature. 

A summary of past efforts to evaluate the success of compensatory 

education programs makes up the next area of literature review. These 

evaluations began almost as soon as compensatory education programs 

began in the mid-1960's and continue into the present. The findings of 

these studies, which were mostly conducted on a national level, provide 

infonnation on the variables which have been found to be active predic-

• tors of Title I student achievement. Thus, much of the basis for the 

selection of the independent variables in this investigation is provided 

by these studies. This section of the literature search concludes 

with a review of the Title I Evaluation and Reporting System, the heir to 
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previous evaluation approaches which is used in the conduct of 

this study. Special emphasis is given to the norm-referenced 

Model Al and to the assumptions upon which it rests because this 

evaluation model was used by the school systems participating in 

this study. 

The methodological problems involved with the measurement of 

change and the choice of units of analysis are discussed in the last 

section of the literature review. Conclusions from the research in 

this area are linked to some of the important research design and 

procedural features in this study. 

The present definition of the concept of equality of educational 

opportunity is of recent vintage. Some insight into the relationships 

among the inputs into the educational process, the outputs or results 

of the education, and the assurance of equality of educational oppor-

tunity for the students being educated may be had by means of are-

view of the evolution of the concept of equality of educational oppor-

tunity in the United States. 

During the nineteenth century, equality of educational opportunity 

was defined in terms of equal access to schools, not in terms of equal 

quality of schools. Previously, formal schooling had been primarily 

reserved for those who could pay for it or those whose churches saw 
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fit to educate the young. The concept of publicly financed schools 

for all citizens slowly grew and became accepted in the second half 

of the century. Howevert the equality of educational access in the 

state-operated public schools varied greatly from state to state 

(Tyack, 1974). 

Since education had not been specifically mentioned as an area 

of federal control in the U.S. Constitution, the education of citizens was 

considered to be a power reserved to the states under the provisions 

of the Tenth Amendment to the Constitution (Nagle, 1969). Thus, 

direct federal intervention to shore up the schools of financially weak 

states was not feasible and the federal government exercised little 

or no influence on the public schools. 

The judicial branch of the federal government, the U.S. Supreme 

Court, took up inequality of opportunity as a violation of federal 

constitutional rights in the case of Plessy vs. Ferguson in 1896. 

This transportation case was decided on the basis that "separate 

but equal" facilities were judged to meet the constitutionally guaran-

teed provisions of "equal protection of the laws". Thus, as applied 

to education, the "separate but equal" doctrine came to mean dup-

lication of facilities for whites and blacks; no provisions were 

made for equal or even similar quality as defined by variables such 

as financial expenditure per pupil, degree of teacher training or other 

examples of factors which serve as inputs into an educational system. 
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Despite obvious evidence that "separate" schools were anything but 

''equal", this precedent influenced court proceedings for many years 

and helped to turn away black protests of facts such as the threefold 

greater state financial support of white students than black students 

which was common in southern states during the 1930's (Stephens & 

VanTil, 1972, p. 195). At this point in the developing definition of 

equality of educational opportunity, the tangible inputs of state and local 

governments into education were being indirectly considered in terms of 

"substantial equality" but the outputs of the education in terms of pupil 

achievement were not considered as a factor in judging equality. 

In 1954, the Supreme Court's decision in Brown vs. Board of Edu-

cation of Topeka first considered equality of educational opportunity 

in terms of race and of quality of "building, curricular, qualifications 

and salaries of teachers, and other 'tangible' factors" (Reutter & 

Hamilton, 1976, p. 641). However, this view of equality as defined 

by tangible inputs was rejected. The Court instead considered whether 

or not deprivation in student achievement in school and a consequent 

denial of equal protection of the laws could be the results of segregation 

even if the tangible input factors were equal. Thus, the Supreme Court 

looked to the outputs of instruction, the achievement of the students, in 

order to determine equality of educational opportunity. Finding in,.. 

equality in outputs, the Supreme Court moved to assure equality of op-

portunity by assuring equality of inputs in that the segregation of black 
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and white students in separate but inherently unequal facilities was to 

be prevented. This view of equal educational opportunity states 

that equality has been attained if all students have equal access to 

and benefit from the inputs, whether or not they have the ability or 

the financial and parental support to take advantage of the oppor-

tunities afforded by equal inputs (Tesconi, 1975, p. 230). 

A final shift in the definition of equality of educational opportunity 

came with compensatory education programs of. the 1960's. Title I 

of the Elementary and Secondary Act (ESEA) was a legislative action 

of the 89th Congress which followed post -Sputnik precedents of 

large-scale direct federal intervention in education and was passed 

in conjunction with President Johnson's War on Poverty. The impli-

cit rationale for Title I and other compensatory education programs 

was that equality of educational opportunity was a national concern 

rather than exclusively a state concern. Equality of education?! oppor-

tunity came to be viewed as one of the major means by which the p00r 

and disadvantaged could lift themselves from poverty, participate 

more fully in American society, and reap a more equitable share 

of available material benefits. 

The socioeconomic background of economically disadvantaged stu-

dents, it was felt, restricted those children's abilities to gain more 

from the schooling process because of a mismatch between their 

culture and the prevailing middle-class values of the schools. The 
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identification of culturally or economically "disadvantaged" stu-

dents became the watchword for a definition of equality of educa-

tional opportunity which focused on the outputs of the educational 

process. 

In this definition, the lack of success in school of certain groups 

of students was attributed to inherent "defects" (from the point of 

view of prevailing school values) in the children's socioeconomic 

background. Coleman, in Equality of Educational OpportunitY, con-""' 

eluded that students from certain groups (i.e., lower socioeconomic 

classes) achieved at a much lower level than did students from 

higher socioeconomic groups and these achievement differences in-

creased as-the children grew older (Coleman, 1969). Coleman (1968) 

suggested that equality of educational opportunity could be achieved 

only when the ranges of achievement within social groups were 

of the same magnitude and the average scores of the groups were the 

same . 

.. /In order to overcome the effects of the disadvantaged back-

grounds of students from certain groups, educators proposed that 

these students should receive certain educational "advantages'' in 

order to help them overcome their socioeconomic "disadvantages". 

These advantages, in the form of intentionally increased increments 

of inputs (e. g., per-pupil expenditures, instructional time), were to 

be administered in programs designed to compensate for the academic 
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penalties caused by the students • socioeconomic backgrounds. 

These compensatory education programs were begun with great ex-

pectations for their success (Des Marais, 1965). 

In summary, compensatory education programs now reflect a 

national concern for equality of educational opportunity which has 

mostly been developed in the twentieth century. The prevailing de-

finition has evolved from a concern for equal access to schools for 

all students in an attempt to equate the variables which serve as in-

puts to the instructional process to a definition which holds that 

equality of educational opportunity is available only if the products 

of instruction (e. g. , student achievement) are equal for all groups of 

students. Compensatory education programs take an additional step 

by offering settings for the intentional favoring of low-scoring students 

with extra doses of those input variables which are believed to affect 

student achievement positively. 

Educational Production Functions and the Effects 
of School Resources on Student Achievement 

A concept which has influenced the development of this invest i-

gat ion is the a~plication of the production function to education. In 

an industrial or financial setting, a production function is thought of 

as a functional relationship between quantity of inputs and quantity of 

outputs. However, Summers and Wolfe (1974a) point out that this 

approach must be modified considerably in order to accomodate educa-

tional facts such as the need to measure change in quality rather than 
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quantity, the lack of competitive pricing for factors in the produc-

tion function (e. g. , teacher salary scales are the same for al~ 

schools in a district), and the probability that each type of student 

(e. g., low vs. high income) is differently affected by school input 

variables. 

This investigation has been influenced by this and other concepts 

from economics because cenain aspects of these concepts do have 

application in the study of the effects of schooling on achievement. 

It may be possible to enhance the effects of Title I instruction not 

by spending more money for various school resources but by re-

directing money from ineffective resources to those resources which 

are effective in increasing achievement. In order to do this, de-

cision-makers need well developed notions of which school resources 

affect achievement and their relative importance in doing so. 

Luecke and McGinn (1975) discuss the use of regression models 

and product ion functions in the context of educational research. These 

authors discuss the limitations of cross-sectional data in studies 

of the effects of schooling on student achievement and suggest that 

longitudinal studies offer one means of getting better estimates of the 

real effects of school inputs on student outcomes. After running several 

types of regression analysis on simulated data with known artificially 

generated correlations among variables, the researchers conclude 

that student mobility, data aggregation and temporally changing 
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correlations between school variables and achievement are primary 

reasons for underestimates of school effects. 

In addition, a convincing case is made for the aggregation of 

achievement and resource allocation data at the class level and at no 

higher a level than the school. Coleman (1972, p. 164) provides addi-

tional support for this recommendation by noting that from 80 to 85 

percent of variance in achievement is within -school rather than between-

school variance and that this is true over all of the years of schooling. 

The implication is that investigations which aggregate data at the 

school or school system levels may predictably find a lack of rela-

tionship between resource inputs and schooling outcomes because 

most of the variation in achievement is lost in the process of aggrega-

tion. 

Luecke and McGinn (1975) suggest that more research using educa-

tion production functions should be carried on at the local school and 

school system level because ". . . the few variables that do appear to con-

tribute to learning tend to be those controlled by local decision 

makers" (p. 348). They further suggest that the effects of educa-

tional resource allocations made at the national, state, and district 

levels may be mostly controlled by how these resources are re-allocated 

to students, teachers, and schools. 

Dyer (1972) discusses at length the educational production function 

approach to research on the effects of school inputs on student 
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achievement. He suggests that the use of regression models which 

seek to estimate model parameters in order to assess the degree of 

effect of individual school inputs is premature if the researcher 

has not previously determined that the variables in question are in-

deed active predictors of achievement. Dyer recommends more of 

what he calls "analytical studies" whose purpose would be to identify 

factors on a small scale which appear to affect achievement. After 

many of these studies, educational researchers might be able to be-

gin to specify regression equations containing variables of known po-

tency in predicting achievement. In other words, Dyer advises 

against the use of the model parameter estimation approach until 

the educational production function can be better specified. 

In a study of resource distributions in the Philadelphia schools, 

Summers and Wolfe (1974b) observe that " ... equal resource input 

does not produce equal resource output" (p. 3). This means that the 

relationships between input variables and achievement are often 

different for children of varying abilities, educational handicaps, 

and even learning styles. This suggests that the group of students 

investigated in a study should be relatively homogeneous so that a 

single regression model, if one can be specified, can be used. 

Summers and Wolfe (1974a) identify the problem of simultaneity in 

one-stage regression models - the feedback of independent variables 

on dependent variables over time. This could occur, for example, if 
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achievement gains caused improvements in student attitudes which, 

in turn, cause later improvements in achievement. Simultaneous 

equation techniques are recommended when such feedback effects are 

suspected. Luecke and McGinn (1975), Dyer (1972), Armor (1972), 

and Hanushek and Cain (1972) mention the likelihood that the strength 

of association between achievement and the independent variables in 

a regression equation probably changes over time but do not raise 

the issue of simultaneity. 

The production function concept permeates many studies that have 

attempted to determine which variables have the greatest influence 

on student achievement. Most of these studies have adopted a theore-

tical model which includes one or more of three major classes of 

variables which have a potential effect on student achievement. These 

are home background variables (including the socioeconomic back-

ground of the family), variables which describe differences in types 

of schools attended by the students (e. g., school size) and variables 

which represent school allocations of resources which are policy con-

trollable by the school administrators and staff. The first two cate-

gories of variables are largely, if not completely, unaffected by 

decisions made by administrators who want to improve student achieve-

ment. Since this investigation is primarily focused on the effects on 

student achievement of variables which represent school allocations 

of resources of time, money, or staff capabilities, the review of 
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preceding studies will emphasize investigations which contained 

policy controllable variables. Most of these studies were not per-

formed with compensatory education students as a source of data; 

therefore the conclusions which were arrived at may be different for 

Title I groups. 

Early studies which attempted to associate resource allocation 

with student achievement often correlated levels of financial ex pen-

diture with achievement. These "cost-quality'~ studies 1 according 

to Guthrie, Kleindorfer, Levin, and Stout (1971)~ find that levels of 

expenditure for education are strongly and positively related to 

achievement and other outcomes of schooling. However, these studies 

do not control for the effects of the background which each student 

brought to the instructional setting. 

Two large studies in the 1950's (Goodman, 1959; Mollenkopf & 

Melville, 1956) both find that per-pupil expenditure for education 

and the use of special staff (e. g., counselors) are two locally in-

fluenced factors which are associated with student achievement after 

the effects of socioeconomic status are removed. 

The first large-scale effort to investigate the apparent "causes'f 

of achievement using more sophisticated analyses on nationally re-

presentative samples of students was performed as part of Equality 

of Educational Opportunity by James Coleman and associates (Coleman, 

Campbell, Hobson, McPartlandJ Mood, Weinfeld, & York, 1966). 
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Coleman et al. conclude that student background variables such as 

the socioeconomic status of the family are much more powerful 

predictors of achievement than school-controlled variables and that 

school variables have little or no unique influence on achievement. 

However, Dyer (1969) criticizes Coleman's findings on the basis 

that "its criterion of academic achievement is almost exclusively a 

measure of verbal ability . . . that for obvious reasons is likely to 

be far more the product of the child's home than of his school experi-

ence u(p. 49). Dyer thus concludes that Coleman underestimates the 

effects of school-controlled variables by selecting a criterion vari-

able which is known to be mostly a function of student background 

influence. 

Dyer also raises an interesting point concerning Coleman's failure 

to find that per-pupil expenditure for education influences achieve-

ment. He claims that "the relationship should nevertheless be posi-

tive if only because the money a community spends on its schools 

should be a partial reflection at least of the socioeconomic factors 

normally associated with the pupils' intellectual performance" (Dyer, 

1969, p. 51). If this is so, then Coleman's measures of socioeco-

nomic factors probably account for the achievement variance which 

is explained by either socioeconomic status or per -pupil expendi-

ture. If the amount of this shared variance were large, then the unique 

effects of per-pupil expenditure remaining would be small. However, 
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Coleman's correlations between per-pupil expense and socioeconomic 

level are quite small. Dyer speculates that the magnitude of the non-

response rate for items measuring socioeconomic status or the use 

of district-wide figures to compute per-pupil expenditure instead 

of school figures may have caused inadequate data to enter the regres-

s ion equations. 

Despite these objections, Dyer's conclusions are that the easy-

to-change school variables (e. g., curriculum, class size), have 

almost no effect on student achievement but suggests that hard-to-

change school variables such as teacher attitudes toward students may 

have at least minor effects on student achievement. However, these 

conclusions may be entirely different in the case of Title I students 

because the functional relationships between input variables and 

achievement may be different than the relationships between inputs 

and achievement for students in general instruction (McLaughlin, 1977, 

p. 63). 

Mosteller and Moynihan (1972), in their commentary on the Coleman 

Report, confirm Coleman's findings of little or no effect of school re-

sources on student achievement after student background variables 

are controlled for. The pupil-teacher ratio and district per-pupil 

expenditure are two resources whose small effects on achievement run 

counter to many educators' beliefs. Total school effects account for 

no more than 20% of the variation in achievement scores. 
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The Coleman Report is criticized by Bowles and Levin (1968a, 

1968b}, Cain and Watts (1970) and Kain and Hanushek (1968) for a 

variety of methodological problems including non-response to the 

survey and the choice of inappropriate and badly measured variables. 

Coleman's use of changes in the coefficient of determination as the 

measure of variable activity is also attacked. Coleman (1970) re-

sponds that the interpretation of regression estimates as para-

meters in a causal model is inappropriate when all causally relevant 

variables are not even known. Coleman advocates his approach as 

a means of searching for these relevant variables. 

Jencks (1972) also agrees with Coleman in a reanalysis of a por-

tion of Coleman's data and assigns little or no responsibility for 

achievement to differences among schools. Jencks states that "no 

measurable school resource or policy shows a consistent relation-

ship to school effectiveness in boosting student achievement" and 

that "the gains associated with any given resource are almost always 

small" (p. 96). Jencks' assertion that the primary determinants of 

school's output, the characteristics which the students bring to school, 

are not very subject to control by reformers creates a pessimistic 

outlook for the improvement of student achievement by means of reallo-

cation of school resources if those resources continue to be used in 

the ways in which they now are used. However, Title I funds are de-

signed to be spent in changing the ways in which resources are 
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allocated to low-achieving children. Jencks notes, "If schools 

used their resources differently, however, additional resources 

might conceivably have larger payoffs" (p. 97). 

Heim (1972) reviews a variety of investigations which have been 

conducted in which school controllable input variables have been pos-

tulated as worthy of investigation. These studies include a subset 

of 27 in which regression techniques have been employed to analyze 

the relationships between cognitive achievement and policy-influenced 

process variables. These studies include such school-influenced 

variables as characteristics (e. g., number and quality) of instruc-

tional materials, class size or teacher-pupil ratio, and the use of 

special staff such as instructional aides. All of these variables are 

included in the present investigation; all were found to be significant 

predictors of achievement in at least one-third of the studies in which 

they were used as predictors. 

Mayeske and his colleagues ( 1972) performed a secondary analysis 

of the data set used by Coleman. The use of the school rather than 

the student as the unit of analysis and the use of commonality analysis 

are two features which distinguish this report from Coleman's with 

respect to methodology. The independent variables are defined in terms 

which are operationally meaningful to educators as contrasted with 

the theoretical constructs which could have been derived using factor 

analysis. A major conclusion of the study is that the achievement 
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variance which is jointly explained by school effects and by students' 

social background is greater than the unique effects of either of 

these two groups of variables. Thus, Mayeske et al. indicate that, 

while the effects of schools are important, much of the schools' 

potential for improving student achievement is bound up with the 

home background and prior experiences of the students. 

Summers and Wolfe (1975) describe a longitudinal investigation 

of growth in student achievement which attempts to examine the effects 

of various school resources on that growth. The authors perform ex-

tensive regression analyses but, unfortunately, they use gain scores 

expressed in grade-equivalent form as the measure of the dependent 

variable, student achievement. The lack of reliability of gain scores 

casts some doubt on the conclusions of an otherwise well-designed 

study. Interactions between independent variables are explicitly ex-

amined as they apply to low and high socioeconomic status students. 

Among the conclusions of the study is the finding that low achieving 

students do benefit from school resource allocations such as smaller 

class sizes (i.e., less than 28 students as opposed to classes of 34 

or more students). 

Coldiron and Skiffington (1975) describe the findings of the Cooper-

ative Accountability Project in Pennsylvania which investigated, among 

other things, the relationships between pupil cognitive performance 

and the accessibility of school resources for fifth and eleventh grade 
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students. This correlational study identifies instructional expense, 

attitude toward learning, accessibility to libraries, accessibility to 

counselors, use of innovative classroom practices, and teacher 

socioeconomic status as variables which can be influenced by local 

policy and which show significant relationships to fifth grade stu-

dent achievement. Staff-to-pupil ratio is found not to be related to 

student achievement. Teacher satisfaction with parents and children 

as well as administrative support of instruction are found to be posi-

tively related to achievement. 

Since the conclusions of this investigation are based on the bi-

variate correlations between each of the school factors and student 

achievement, the validity of the findings is uncertain. No attempts 

are made to adjust the correlations between achievement and the 

various school factors in order to correct for the probably substantial 

inter-correlation of the school variables. In addition, some of the 

correlations are probably spuriously significant because of the large 

number of non-independent statistical tests performed and the lack 

of control of the experiment-wise Type I error. 

Hunter and Rumbaugh (1976), in their study of school effective-

ness in Michigan, focus on compensatory education programs and on 

those variables which are controllable by educational systems. This 

is done by looking at certain resources as allocated in successful 

and unsuccessful sites. Several measures of financial expenditure 
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as well as paraprofessional involvement and teacher morale were 

shown to be associated with reading gains. Problems of the study 

include the use of gain scores, the use of grade-equivalent scores, 

multi-collinearity and the use of many non-independent tests of signi-

ficance. These problems probably reduce the validity of the findings 

substantially. 

Mandeville, Quinn, Finch, Johnson and Suber (1977) conducted a 

stepwise regression and commonality analysis of the effects of school 

input variables on student achievement after the effects of home back-

ground and other social context variables had been partialled out. 

The sample consisted of the students in regular instructional pro-

grams in South Carolina public schools. The major finding is that 

much of the achievement variation is associated with the home back-

ground and context variables while little variation is related to vari-

abies which could be manipulated by the schools. The authors note, 

however, that this could be the result of the removal of achievement 

variance which is jointly explained by school and context variables be-

fore the school variables were entered into the regression equations. 

In addition, the analyses use the school as the unit of analysis; the 

authors recommend that classroom -level data should be used in 

future studies. 

A summary of the research conducted on the effects of policy-con-

trollable resource allocations on student achievement shows that the 
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characteristics that students bring to the classroom are the most 

important predictors of student achievement. However, several 

factors exist which make it possible that this conclusion may not 

apply to Title I programs. First, the reviewed studies are cross-

sectional and do not examine the effects of differential resource allo-

cations on changes in student achievement but instead look at achieve-

ment at one point in time. Second, most of these studies were per-

formed with non-Title I samples. Third, most of these studies used 

grade-equivalent scores as the measure of achievement. This fact 

alone may have caused large distortions in the results. These dis-

tortions are discussed by Horst (1976) and Tallmadge and Horst 

(1976a). Fourth, studies involving compensatory education program 

effectiveness have frequently failed to control for regression effects 

and thus have caused program effect to be underestimated (Campbell 

& Erlebacher, 1970; Tallmadge & Horst, 1976b). 

Coleman et al. (1966, p. 292) suggest that an examination of stu-

dent achievement growth over time is superior to a cross-sectional 

analysis; further, they suggest that the factors which might emerge as 

predictors of change in achievement from such an analysis might be 

different from those in the Coleman report. The National Institute of 

Education has followed this advice in its compensatory education pro-

gram effects study (Frechtling, 1977) and has found that, although 

initial achievement explains much of these students' post-test 
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achievement, the instructional processes used in the classrooms 

do account for a significant portion of post -test achievement. 

In summary, the existing studies which use an educational pro-

duction function approach to assess the effects of educational inputs 

on student achievement have not focused on the Title I students of 

the public schools. These regression studies have usually analyzed 

school-level data or have mixed student-level achievement data with 

school or division-level independent variables. One result has been 

that much achievement variation has been eliminated from considera-

tion by the effects of the aggregation of data and the mixing of in-

formation at the student, school, and school system levels. 

Most of these studies have employed the grade-equivalent score 

as the metric for achievement assessment. This has introduced 

considerable distortion into the measurement of achievement in these 

studies. For these reasons, the findings of most of these studies must 

be held to be suspect. 

Compensatory Education Evaluations 

The evaluation of ESEA Title I was made mandatory by Congress 

when the Elementary and Secondary Education Act was passed in 1965. 

Congress, at the urging of Senator Robert Kennedy, required that 

the Commissioner of the U.S. Office of Education make an annual re-

port on the impact of Title I by summarizing local school system and 

state education department reports. The vague nature of this 
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evaluative requirement and the diverse populations being served, com-

bined with the fact that the objectives and the mechanisms for accom-

plishing them varied greatly, made a broad assessment of program im-

pact very difficult to implement (Fortune, 1978; Wisler & Anderson, 

1979). 

McLaughlin (1975) and Rossi, McLaughlin, Campbell and Everett 

(1977) have summarized the efforts of the U.S. Office of Education to 

evaluate Title I during the first years of its existence. At first, the 

annual evaluation reports described the features of the Title I projects 

in the states and contained testimony from involved persons concern-

ing the programs' effectiveness. By 1968, a movement had begun to 

create a comprehensive evaluation data collection and analysis system 

which would provide the necessary evaluative data to U.S. 0. E. and to the 

various states. This evaluation system, dubbed the "Belmont System", 

was planned to contain multiple types of information for the evaluation 

of the diverse programs which fell under the Title I umbrella of 

activities. 

Because of the complexity, high cost, and lack of support of the Bel-

mont System by the states and by segments of the U.S. 0. E. staff, 

the full evaluation system was never implemented (Fortune, 1978). 

Several national surveys of Title I teacher and student characteristics 

were made (Fortune, Proper, Hecht, & Communali, 1970; Glass, 1970; 

Hereford, Jaeger, & LaMoure, 1968); in addition, the Consolidated 
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Program Information Report { C PI R), an instrument intended to 

gather fiscal, staff, and student participation data, was implemented 

several times but no analyses of data were ever reported to Congress 

or to the states {McLaughlin, 1975; Rossi et al. , 1977). Although 

the Belmont System was never put into full or sustained operation, 

several of its characteristics live on in the Title I Evaluation and 

Reporting System in present development and use. Belmont's em-

phasis on outcomes, its planned integration of state and federal evalua-

tion data needs, its generality for application to a variety of Title I 

program types, and its attempt to merge evaluation information with 

program planning and management information have shaped the efforts 

of U.S. 0. E. to develop a national evaluation system which can also 

meet state and local needs. In particular, Belmont's influence was 

felt in the Education Amendments of 197 4 which required U. S. 0. E. 

to develop evaluation standards and models to provide comparable in-

formation on the achievement of students in the states and local school 

systems on a nationwide basis {Wisler & Anderson, 1979). 

Wargo, Tallmadge, Michaels, Lipe, and Morris {1972) reanalyze 

and synthesize the results of the major state, federal and private foun-

dation Title I evaluations which were conducted from 1966-1971. Some 

of the major findings are that Title I monies were misallocated, that 

Title I programs were implemented in ways which were not in com-

pliance with federal regulations, and that little or no evidence is 
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available to show that Title I positively affected the achievement of 

the participating students. In a supplementary analysis of success-

ful compensatory education programs, several factors are identified 

which are interpreted in a non -rigorous manner as characterise ics 

of successful Title I programs. These include small group instruc-

tion, high intensity instruction, and active parental involvement 

(Rossi et al. , 1977). 

Trismen, Waller, and Wilder (1975, 1976) summarize the results 

of a massive multi-year effort to study compensatory reading pro-

grams. Rossi et al. (1977), in a summary of this study, state that the 

conclusions relating program services and effectiveness suffer from 

methodological problems. However, one conclusion is that some 

effective reading programs appear to result from concerted and in-

tegrated administrative leadership and support of instruction. How-

ever, Rossi et al. (1977) and McLaughlin (1977) also raise serious 

questions concerning the validity of the reading achievement assess-

ment and state that there are no clearly valid results. 

Thomas and Pelavin (1976) find that students in Title I gain 1. 1 

months in reading achievement for each month in Title I instruction. 

This indicates a clear positive effect of Title I as measured by grade-

equivalent scores. In a study carried out slightly before Thomas and 

Pelavin 's work, Gamel, Tallmadge, Wood, and Binkley (1975) re-

commend against the use of grade-equivalent scores in Title I 
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evaluation because of the potential for distortion and misinterpre-

tation of achievement data using this metric. These authors con-

clude that the gains found in their selective review of previous state 

evaluation reports range from 1. 0 to 1. 7 months achievement per 

month of exposure to Title I; however, these gains are discounted as 

resulting from systematic biases in the grade-equivalent metric. As 

a remedy to the ills of previous evaluations, Gamel et al. (1975) pro-

pose three evaluation models which have evolved into the present 

Title I Evaluation and Reporting System. 

In 1978, the National Institute of Education completed the Compen-

satory Education Study as requested by Congress in the 1974 Elemen-

tary and Secondary Education Amendments. Frechtling (1977) des-

cribes the Instructional Dimensions Study, a part of the Compensatory 

Education Study which was designed to provide answers to questions 

concerning the effeas of selected program characteristics and ser-

vices on student achievement. The program characteristics which 

were investigated include pullout and mainstream instruction, indi-

vidualized instruction, and the content and intensity of instruction. 

Of these characteristics, the content and intensity of instruction are 

the only ones found to be clearly related to student gains. 

Frechtling ( 1978) summarizes the results of the Compensatory 

Education Study by noting that the participating students show gains 

over and above the amount necessary to maintain their relative 
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position in the achievement test's norm group. In addition, these 

gains are sustained during the summer vacation following the school 

year. 

Other conclusions are that the role of the Title I parent advisory 

councils (PACs) is unclear and their operating characteristics vary 

widely. While there is a body of research which finds positive effects 

on student achievement of parent participation as teachers and aides 

in compensatory education programs (Brofenbrenner, 197 4), research 

on the effects on achievement of parental involvement in advisory and 

decision -making roles is lacking. Precht ling (1978) describes the 

ways in which the Compensatory Education Study found that PACs 

functioned in the schools, but offers no evidence of direct PAC in-

fluence on student achievement. In the same report, Frechtling al-

so cites survey data which indicates that Title I teachers believe that 

active instructional involvement and leadership of the school principal 

is an important determinant of the quality of instruction which the 

teachers deliver. 

In summary, uncontested empirical evidence that Title I affects 

student achievement to the degree that the students learn more than 

they would have in the absence of Title I was lacking through the mid 

1970's. McLaughlin ( 1977), in a review and synthesis of federal 

studies of Title I from 1965 to 1975 states that ''no studies have been 

completed that provide an unequivocal answer to the quest ion of how 
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much effect Title I has had on achievement" (p. 53). 

Variations in the effectiveness of certain Title I treatments are 

especially difficult to identify when there are no good answers to 

questions of effectiveness of the overall program. However, a list 

of methods which have been reported as effective for compensatory 

students in the 15 Title I studies reviewed by McLaughlin includes 

a lowering of the student -teacher ratio, more instructional time, 

and parental involvement. In addition, the quality of administra-

tion as well as instructional strategies which allow an emphasis 

on individual student needs in basic reading skills are suggested 

as effective methods for enhancing Title I children's reading achieve-

ment. The findings of the 15 Title I studies and the Compensatory 

Education Study have furnished a major part of the rationale for the 

selection of the independent variables in this investigation. 

U.S. Office of Education Title I Evaluation Models 

The Title I evaluation models, developed by the RMC _Research 

Corporation under aU. S. Office of Education contract, have provided 

the evaluative framework under which the data analyzed in this investi-

gation have been collected. The program coordinators in the parti-

cipating school divisions in which the data set was collected agreed 

to pilot-test the use of these evaluation models during the 1977-78 

school year and to fully implement the necessary changes in their 

evaluation procedures. 
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This data set has been considerably enhanced in quality be-

cause the use of the RMC models (now called the Title I Evalua-

tion and Reporting System) inherently causes local school divi-

sion personnel to emphasize the characteristics of sound evalua-

tion practice in several ways (Tallmadge & Wood, 1976). First, 

the procedural guidelines for the administration of pre- and post-

tests require that the tests be given no more than two weeks be-

fore .or after the midpoint of the test's norming date. If this is not 

possible, the test scores must be suitably interpolated so as to ad-

just them for the differences between the time of testing for the 

local group and the testing of the national norm group (Bridgeman, 

1978). Second, the norms for both pre-test and post-test time must 

be based on an actual testing of the norm group at those times and 

not on predicted or extrapolated scores. In the past, most major 

achievement tests had empirical norms (i.e., norms based on an 

actual testing of the norm group) for either pre-test or post-test 

but not both. Increased attention is given in the procedural guide-

lines for model implementation to the selection of an achievement 

test whose item content adequately reflects the curriculum content of 

Title I instructional programs. 

The models also offer a means of comparing Title I children's per-

formance in Title I with an estimate of their performance in the ab-

sence of Title I. The difference between these two measures is the 
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effect of the Title I treatment. The models include three means 

of computing a no-treatment expected score which make use of a 

norm group (Model A), a control group (Model B), and a comparison 

group (Model C). Each of these may be used with a norm referenced 

test or a criterion referenced test at pre-test and post-test time. 

The student scores are reported using a metric called a normal 

curve equivalent (NCE) which is a standard score with a mean score 

of 50 and a standard deviation of 21. 06. Unlike grade-equivalent 

scores and percentiles, NCE 's are interval-level scores and thus 

may be safely averaged and otherwise arithmetically operated on 

(Tallmadge, 1976a). 

The Title I evaluation models also offer the possibility of better 

evaluations by avoiding or at least drawing attention to problems 

which have made previous Title I evaluations difficult to interpret. 

Some of these problems are the use of grade-equivalent scores (Horst, 

1976; Horst & Fagan, 1976), testing too far from norming dates with-

out interpolation of scores (Conklin, Burstein & Keesling, 1979) and 

regression effects in test data (Tallmadge, 1976b). The advantages 

of these Title I models are discussed by Horst, Tallmadge, and Wood 

{1975), Tallmadge and Horst (1976), and Tallmadge and Wood (1976). 

Since the initial proposal of these evaluation models by RMC in 

1976, they have been the subject of extensive writing by a number of 
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authors concerning the statistical validity of their procedures and 

assumptions. Murray, Arter, and Faddis (1979) offer a compilation 

of papers concerning the technical issues which have been raised at 

local as well as national levels. Murray et al. (1979) have structured 

their paper in terms of the types of potential threats to the internal 

and external validity of Title I evaluations which may result from 

these technical issues. Literature concerning each of these threats 

which potentially apply to this investigation is summarized below. 

Kaskowitz and Norwood (1977) and Tallmadge and Fagan (1977) 

have found empirical evidence that expected student growth in achieve-

ment as measured by tests varies across grades and that a fixed 

amount of above-normal growth may be more difficult to attain with 

increasing grades. These findings indicate that it may be desirable 

not to aggregate achievement gains across grades and that higher 

percentile gains may be expected in the lower grades. 

The degree to which the content of the test used to evaluate the pro-

gram matches the local school system's Title I curriculum is men-

tioned in recent work on the Title I models (Jaeger, 1979, p. 40; 

Porter, Schmidt, Floden, & Freeman, 1978; Tallmadge, 1977; Wiley, 

1979). Substantial differences among the items and item coverage of 

even nationally-normed standardized tests have been found; it is con-

tended that these differences can cause varying estimates of project 

effect depending upon the test used. However, as Wiley (1979) points 
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out, much more needs to be discovered concerning the size and 

the magnitude of these differences. Tallmadge (1977) contends that 

the Title I Evaluation and Reporting System "measures gains in 

terms of national standard deviation units and assumes that a gain 

of ... a third of a standard deviation on any one test is as good 

as a gain of a third of a standard deviation on any other test" 

(p. 9). It is Tallmadge's opinion that each local school system 

should select a test which has valid national norms and which has 

good content validity with respect to the local Title I curriculum. 

In this way, Tallmadge asserts, each local Title I program will be 

assessed validly against its own curriculum and will be able to demon-

strate its success in a way which would be impossible if the same 

test were used to measure the effects of all types of Title I treat-

ments. Jaeger(l979) however, contends that valid program evalua-

tion cannot be attained when program gain measures using different 

tests are averaged together because the amount of gain depends on 

the test used. 

An issue which has received only slight attention in the recent 

Title I literature is the accuracy of the data which is reported as 

a pan of the Title I Evaluation and Reporting System.. Johnson and 

Thomas (1979) detail many possible ways in which test score data 

accuracy can suffer during the several conversion and data trans-

actions which must occur as a part of the normal data collection 
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procedures using the new evaluation models. Their findings are 

based on experiences with LEA implementation of the Title I evalua-

tion models in several states. From a more theoretical perspective, 

Fritz, Crane, and Sanders (1979) echo the view that many types of 

errors can creep into the data and can lead to substantial inaccura-

cies in measuring project gains. Because the total error rate for 

a data set is essentially the sum of the error rates of each step in 

the process of data collection, a process containing many steps can 

potentially acquire a substantial number of data records which are 

in error. 

The use of Model A1 has received considerable attention with re-

spect to several issues in the recent Title I literature. One of these 

issues is the validity of the equi-percentile assumption in the genera-

tion of a no-treatment expected score for the students who have parti-

cipated in Title I. It is assumed that, in the absence of the Title I 

treatment, the students as a group would have maintained the same re-

lative position when compared to the post -test norm group as their 

position at the beginning of the Title I treatment when compared to the 

pre-test norm group. 

Several authors challenge this assumption (Hiscox & Owens, 1978; 

Kaskowitz & Norwood, 1977; Linn, 1978; Murray, 1978; Norwood & 

Stearnes, 1976). These authors agree that the method of generating 

a no-treatment expected score in Model A1 lacks the statistical rigor 
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of Models Band C. Several of these authors suggest that the equi-

percentile assumption may yield expected scores which are too great. 

This argument is based on the observation that the norm groups used 

to generate the no-treatment score are made up of Title I and non-

Title I students. Since the norm group is treated as a pseudo-control 

group in Model Al and since this group 1S performance may be ex-

pected to exceed the performance of a control group made up of only 

Title I students, the use of a non-equivalent control group may result 

from Model Al implementation. In this situation, any program gains 

will be underestimated and a conservative estimate of Title I effects 

will result. 

Kaskowitz and Norwood (1977) and Norwood and Stearnes (1976) 

add further complications to the issue by suggesting that students with 

very low pre-test scores might be expected to score higher than the 

equipercentile assumption would indicate. In this case, Model Al 

would tend to over est irn.ate program success for these students. 

Hiscox and Owens (1978) find that the variability in percentile rank 

from year to year for several hundred Title I and non-Title I students 

may differ by as much as 2 or 3 percentiles but that, overall, the 

equipercenrile assumption appears to hold up in practice. 

A potential problem with Model AI whi~h is related to the equiper-

centile assumption is the possible existence of regression effects 

which could cause a spurious gain for Title I students to be measured. 
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The implementation procedures for Model A 1 allow for regression 

to the mean on the part of treatment-group students by specifying 

that the, pre-test score should not be used for the purpose of select-

ing students into the program (Tallmadge, 1976b). If a separate 

measure is used to select students for Title I, the error component 

in the scores of the lowest scoring Title !-eligible students will tend 

to be random with a mean of zero and the group's pre-test average 

score will tend to higher than the group's score on the select ion test. 

This movement of the average score of the selected group toward 

the mean of the original entire group will then occur between selection 

test and the pre-test and will not be attributed to the Title I program. 

Murray (1978) suggests that the use of separate measures for 

selection and pre-testing may reduce the regression effect but may 

not completely eliminate it. To the extent that the correlation be-

tween the selection test and the pre-test is greater than the correla-

tion between the selection test and post-test, further regression may 

occur between pre-test and post-test. The regression effect is propor-

tional to the correlation of the measures involved; if no pre-test to 

post -test regression is to occur, the regression between selection 

test and pre-test must equal the regression between selection test and 

the post-test. If this is true, then the correlation between the selection 

test and pre-test must equal that between the selection test and post-test. 

Since the time interval is greater between selection test and post-

test, this correlation may often be lower than the selection test's 
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correlation with the pretest; thus, some regression between pre-

test and post-test may occur., In this case, a slight over-estimate 

of the Title I effect may occur. 

In summary, it appears that the no-treatment expected score 

which is generated from the equipercentile assumption of Model A 1 

may tend to be slightly overestimated by the equipercentile assump-

tion and slightly underestimated because of possible uncontrolled re-

gression effects. The existence of these biases and their relative 

magnitudes and directions have not yet been empirically demonstrated 

in an adequate way but have been suggested based on theoretical con-

siderations. If they both do exist, act in opposite directions, and 

are of similar magnitudes, it is possible that they may effectively 

cancel each other in the average Title I sample of students. 

Until further research is forthcoming, Title I evaluators may 

choose to be conservative and to consider the Title I gains computed 

using Model Al to be positively biased to a slight degree. Echternacht 

(1978) suggests that, at least in some circumstances, Model Al tends 

to produce overestimates of the Title I gain but has a small standard 

error for these gains. More investigation is needed to help determine 

if a slightly biased but precise measure of program impact is better 

than an unbiased but imprecise measure. 
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The Measurement of Change and the Choice of Unit of Analysis 

Because the intent of this investigation is to relate levels of 

resource allocations to amount of change in achievement during 

the treatment period, the problems of the measurement of change 

between pre- and post-testing periods must be considered in the re-

search design. Cronbach and Furby (1970), Linn and Slinde (1977), 

and Stanley (1971) are among those who write at length concerning 

these problems. In addition, Davis (1964) and Cohen and Cohen (1975) 

discuss the difficulties which arise when change scores are derived 

from less than perfectly reliable pre- and post-test scores. Angoff 

(1971) lists several fundamental requirements that a set of data must 

satisfy initially before any method of determination of growth or 

change between pre- and posttest can be made. These requirements 

are that the pre- and post-tests must measure the same construct or 

function, that the two tests must be expressed in the same units, and 

that controls need to be used so that actual growth can be distinguished 

from practice effects resulting from previous exposure to the test. 

The major difficulty in measuring the amount of change in achieve-

ment b"etween pre- and post -tests is the unreliability of the pre- and 

post-test measures and the resulting lower reliability of measures 

of change between them. Although there are several strategies for 

measuring the change in achievement between pre- and post -tests, 

all suffer in different degrees from lack of reliability (Linn & 
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Slinde, 1977). The reliability of the difference score method of 

measuring change is given by these authors ( p. 123) as: 

Pxx = pre-test reliability 
cr2x = · pre-test variance 
Pyy = post-test reliability 
cr2 = post-test variance 
Px~ = correlation between pre and post-tests 

Mathematical manipulation of this formula using typical values 

for the variables shows that the reliability of the pre- and post-test-s 

and the pre-post correlation (in that order) are the most important 

determinants of the gain score reliability. If pre- and post-test 

reliabilities are not high and if pre·-post correlations are high (the 

typical case) then gain score reliability can be quite low ( i. e. , . 20 

to . 40). However, if pre-post correlations are low, it becomes 

difficult to support the contention that the pre- and post-tests are 

measuring the same trait or function; this is on~ of the fundamental 

requirements for meaningful change measurement mentioned by Angoff 

(1971) and others. 

Further inspection of the formula for the reliability of gain scores · 

shows that, if the pre- and post-test reliabilities and variances are 

each assumed to be equal, then the formula simplifies to: 
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~dd=(p-oxy)/(l-pxy) 

(where p = reliability of pre-test or post-test) 

It would appear from this simplified formula that if the pre- and 

post-test reliabilities can be made as high as possible (i.e., greater 

than . 90) and the pre-post correlation can be held to a range of 

. SO to . 70, then reasonable gain score reliabilities of. 70 to . 80 

can be had. Since the reliabilities of two other strategies for measur-

ing change, residual scores and estimated true change, are at least 

as high as the reliability of gain scores (Linn & Slinde, 1977; 

Tatsuoka, 1975), it would appear that even more reasonable reli-

abilities may be possible if only the pre- and post-test reliabilities 

are high. 

The investigator's concern with the problems of measuring change 

in student achievement scores stems from the fact that this investi-

gation is designed to detect variables which are associated with in-

creases in student achievement. The lack of reliability of the various 

means of measuring change causes attenuation of correlations between 

the change measures and possible predictors of change. Attenuation 

is defined as "the reduction in the correlation between measures due 

to errors of measurement" (Anderson, Ball & Murphy, 1975, p. 30). 

The basic problem is summed up by Linn and Slinde (1977). 'The 

practical implication of the large degree of attenuation that is typically 

encountered with difference scores is that correlations involving a 
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difference score will tend to be quite low, which is rather discourag-

ing for someone who is interested in finding correlates of change" 

(p. 128). 

Cohen and Cohen (1975), Cronbach and Furby (1970), Linn and 

Slinde (1977), and Werts and Linn (1970) suggest that a superior method 

of evaluating the change in a measure is to treat the post-test score as 

a dependent variable and treat the pre-test score as a covariate in a 

linear regression model. Thus, the dependent variable post-test 

score is adjusted for the pre-test score; post-test variance which is 

jointly explained by the pre-test and an independent variable is re-

moved from possible assignment to the independent variable. 

In this way, the dependent variable to be analyzed is not the post-

test score but becomes the post-test score which is regression-ad-

justed for and thus uncorrelated with the pre-test score. This strategy 

avoids one of the major problems of the use of difference score -

dependence on the pretest score. In addition, this strategy also makes 

clear the fact that the pre-test causally precedes the post-test and 

that the independent variables are being related to achievement change 

which has occurred since the pretest administration. 

However, in research in which the subjects are not randomly 

assigned to the levels of the independent variables, the possibility of 

a significant interaction between the covariate (here, the pretest) and 

the independent variables exists. In this case, the covariate scores 
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among groups may be significantly different and real differences 

among the levels of independent variables may be obscured by the 

partialling of the pre-test. A test of treatment-covariate inter-

action is necessary in order to avoid the consequences of hetero-

geneity of regression and the resulting invalidation of the analysis 

of covariance. 

In addition to the measurement of change, the choice of unit of 

analysis is a second methodological issue which must be considered 

in the design of this investigation. There are several points to be 

encountered in deciding whether to analyze individual student data or 

analyze this data as aggregated to the class 9 school or school system 

levels. One of these points is the decision-making need to be met by 

the analysis. The choice of whether to analyze grouped data or data 

from individual subjects is primarily determined by the nature of the 

research questions being asked and the type of decisions to be made 

from the results (Burstein. 1976; Cooley, 1979; Cronbach, 1976). 

Questions involving individual students should be answered with 

data collected on the individual student level and not aggregated data 

(Brophy, 1975). Brophy further contends that most classroom teacher 

behaviors are either directed at individual students or are dependent 

on individual student initiative for completion. . As a result, he con-

tends that the student is the proper unit of analysis for classroom 

research. 
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On the other hand, Cronbach (1976) and Burstein, Linn and Capell 

(1978) point out that the effects of school variables on achievement 

may be felt between groups and within groups. Also, an individual's 

school achievement may be gained in a group context and is probably 

not isolated from the effects of other students. 

Puynor (1976) and Glass and Stanley (1970) extend this idea by 

suggesting that the classroom is the correct unit of analysis, 

especially when intact groups are studied, because the classroom 

may be the smallest unit which can satisfy the conditions of inde-

pendence and random assignment. These arguments support the 

analysis of group data. 

Grouping of data causes some loss of information because the 

within-group variation is obscured (Hannon, 1976). It is also possi-

ble that grouping can cause systematic error because of the group-

ing effect and specification error (Cooley, 1979). A grouping effect 

can occur when the grouping variable (e. g. , class) is related to 

either the independent or dependent variables in a regression equation 

or to both. A specification error can occur if the models required to 

explain achievement are different at one level of analysis than 

another. 

Several authors caution the researcher against committing the 

"ecological fallacy" of making inferences on one level of analysis 

from regression coefficients estimated at another level (Burstein, 



60 

1974, 1975; Cooley, 1979; Maw, 1976). This should be avoided be-

cause correlations between two variables are affected by the unit 

of analysis, the population sampled, and the way in which the vari-

ables are measured (Cooley, 1979, p. 3). Thus, correlations be;-

tween two variables may be much different for the same data analyzed 

at different levels of aggregations. 

In summary, the same data analyzed at different levels of aggre-

gation may yield different conclusions. In research on the effects 

of schooling, a case can be made for analyzing data at the student 

or at the grouped level depending on the research questions asked 

and the type of decisions to be made using the results of the analysis. 



CHAPTER 3 

Methods and Procedures 

This chapter contains six sections Which explain the methodology 

used in this investigation. In the first section, a description of the 

data sample is presented. The following section provides a descrip-

tion of the Title I treatment and the ways in which it was implemented 

in the participating school systems. The third section describes the 

construction of the data set and the selection of appropriate measures 

of the independent and dependent variables from an existing collection 

of data. This section also describes the reliability and validity of 

the achievement measures and explains how each of the independent 

variables in the investigation is defined by one or more items from 

several data collection instruments. 

The fourth section of this chapter discusses the research design 

which was employed in the data collection and focuses on the topics 

of the measurement of change, the hierarchical regression model, and 

the specification of the analysis of covariance (ANCOVA) design. A 

subsequent section describes the data collection methods and proce-

dures for controlling the accuracy and completeness of the data. 

Finally, the data analysis section lists the analyses performed on the 

data and describes the linking of data from several sets of respondents 

to create a combined data set in which the Title I student is the unit 
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of analysis and all of the other items of information from the 

various instruments are linked and matched to the proper student. 

The creation of the aggregated data set on which regression analyses 

are performed is described and the procedures used in carrying out 

the hierarchical ANCOV A analysis are reported and discussed. 

Sample and Population 

In order to accomplish the objectives of this study, it was de-

sirable that data be available from a number of school systems in 

which the U.S. Office of Education (U.S. 0. E.) Title I Evaluation 

and Reporting System had been adopted and utilized. The use of the 

models by local school systems for Title I evaluation purposes was 

voluntary during the 1977-78 school year; thus, the number of avail-

able school systems was limited. However, 15 school systems in 

the Commonwealth of Virginia agreed not only to· pilot test the use 

of the U.S. 0. E. evaluation models but also to record the levels of 

utilization of a large number of Title !-financed instructional re-

sources which were part of the Title I treatment in those school sys-

tems. 

At the beginning of the investigator's participation in the collection 

of resource level data and student achievement data in the participat-

ing school systems, the data collection instruments had been designed, 

validated by field testing, and had been sent to the Title I teachers, 
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instructional aides, program coordinators, and members of school 

and school system parent advisory councils. These groups of 

respondents represented the entirety of ESEA Title I programs in 

these school systems. 

Although not a random sample of school systems in Virginia, the 

data set consisted of school systems of varying population concen-

tration, degree of local financial support for schools, and differing 

instructional philosophies and strategies. The range of variation 

of these factors in the data set appears to approximate the variation 

of these factors in the school systems of Virginia. 

Some statistics comparing the participating systems to the school 

systems in the state are furnished in Appendix A. These comparative 

numbers have been taken from Department of Education (1978), Grant 

and Lind (1979), and Virginia Education Association (1979a, 1979b). 

The school systems in this sample are close to the Virginia average 

in number of pupils attending, in teacher salaries, and in instructional 

class size. The household buying income in the systems in the sample 

is below the State average while the per-pupil cost of Title I services 

is above the State average. 
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Treatment and its Implementation 

The treatment whose results are to be measured in terms of 

student achievement in standardized tests of reading and mathe-

matics is the application of Title !-financed services to students 

who have been identified as being educationally deprived in each 

school division. These services are allocations of resources in-

tended to increase student achievement in the basic skills of reading 

and mathematics by compensating for the educationally debilitating 

effects of poor student home and socioeconomic environments. Title I 

services are designed to be applied in addition to (not instead of) 

the services and instruction which would be furnished to these children 

if they were not in Title I during the September-to-June school year. 

Some examples of such services for which Title I funds may be spent 

are the use of instructional aides in the classrooms, the purchase and 

use of curricular materials designed to improve basic reading and 

mathematics skills, salaries for Title I teachers, and funds to en-

courage parental participation in the instructional activities of the 

Title I program. 

The levels of implementation of each of the Title !-financed re-

sources for the improvement of basic skills in reading and mathematics 

are determined almost completely by local school system staff among 

the 15 participating school systems. A variety of combinations of re-

source allocations for Title I services are used. Often, a particular 
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service is emphasized because the local instructional staff members 

believe, as a resuk of their professional observations and judgment, 

that it is effective in either directly enhancing achievement in under-

achieving students or that it provides for the formation of a more sound 

self-concept and sense of self-worth in the students and thus indirectly 

causes the students to achieve at higher levels. Much conventional 

wisdom exists concerning the relative worth of the various possible 

resource allocations for Title I services but few, if any, such deci-

sions are based on empirical evidence. 

Title I services are intended for children who need help to perform 

at grade level and who live in a school attendance area with an above 

average concentration of low-income families (Fromboluti, 1979). 

Thus, a school district and a given school must qualify on economic 

criteria before the students in that school are eligible to be considered 

on criteria of educational deprivation. In response to these economic 

needs, Title I supportive services (e. g. , health and clothing services) 

are provided in some school systems. These services are intended to 

improve achievement indirectly and are a part of the Title I treat-

ment. 

The Title I legislation requires that local school districts provide 

comparable services at Title I and non-Title I schools before Title I 

funds may be spent in the Title I -eligible school. In addition, each 

participating Title I student should receive the same amount of locally 



66 

funded reading and math instruction as non -Title I students. The 

Title I experience is intended to furnish instructional help over and 

above that furnished in the regular instructional program. Thus, 

the effects of the Title I treatment should be separable from the 

effects of the regular instructional program since there should be 

no confounding of the two educational treatments. However, in prac-

tice, the time which the Title I children spend in the Title I instruc-

tional setting must be taken from a school day of fixed length. Thus, 

Title I children may miss instruction in music, physical education 

or some other part of the regular instructional program. Ideally, 

Title I students should be scheduled so that they never miss parts 

of the regular reading and mathematics instructional program in 

order to attend the Title I sessions. To the extent that Title I in-

struction is substituted for regular program instruction on an oc-

casional basis, the two treatments are confounded. Nevertheless, 

interviews of ten building principals indicated that the principals 

made every effort to see that scheduling requirements did not cause 

Title I children to miss their regular reading instruction. In a large 

majority of cases, they were successful. 

The impact of the Title 1 treatment is mainly generated at the 

classroom and school levels of the school division. Most Title I 

intervention strategies are put into practice at the classroom level. 

Thus, although the Title I coordinator may make decisions at the 
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district level as to how Title I funds will be spent and which resource 

allocations will be emphasized, there are often differences in the 

ways that a given instructional strategy is implemented among the 

various classrooms. School principals, in particular, may influence 

the levels of allocation of resources such as instructional time and 

instructional aides. 

Construction of the Data Set 

The sample used in this study consists of cases selected from a 

larger data set which was collected during the 1977-78 school year 

in 15 school divisions in the Commonwealth of Virginia. The investi-

gator conduct~d the collection, editing, and analysis of the larger 

data set as a part of an on-going study. The purpose of the selection 

was to secure a set of data on the previously discussed variables 

which might allow investigation of the achievement increments for each 

independent variable in ESEA Title I classrooms. 

Reading achievement scores and resource level information appli-

cable to reading were the only data selected because the hypotheses 

which the investigator wished to test did not involve student perfor-

mance in mathematics. Also, the information pertaining to students 

who had no post-test scores was dropped from the sample. Since 

student post-test score was to be the dependent variable in a hierarchi-

cal regression model, students with missing i>ost-test scores had to 
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be dropped since there was no way to replace these non -existent 

data. However, these students were few in number (approximately 

2% of the total) and an examination of the distribution of missing 

post-test scores showed that they were missing on an essentially ran-

dom basis. Under such circumstances, the sample for which data 

were available is very close to being the total sample which. is of 

interest and thus the conclusions of the study should be unaffected 

by these missing cases (Cohen & Cohen, 1975, chap. 7). Cases 

with missing data in the independent variables of the regression mo-

del were retained and were processed as described in a later section. 

The investigator's primary interest was in testing hypotheses 

for early elementary students since most of the Virginia Title I in-

tervention effort is directed at grades one through four (Department 

of Education, 1979, p. 13). However, grade one students were 

dropped because of the prevailing floor effect in pre-test scores. 

This artificial depression of the first grade pre-test scores ana con-

sequent inflation of achievement gains was apparently caused by the 

difficulty of accurately measuring student achievement in children 

who are beginning first grade. Thus, the d~a set which was analyzed 

contained reading achievement data for students in grades two, three 

and four. 

The participating school divisons had elected to use model A 1 

of the U.S. 0. E. Title I Evaluation and Reporting System in order to 
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evaluate their Title I programs. Consequently, the achievement 

scores at pre-test and at post -test times of the participating students 

were available along with the teachers' and aides' reports of their 

duties and instructional actions in the classrooms. 

Selection of Variables 

The coordinators of the participating Virginia public school sys-

tems were asked to suggest factors which they and their colleagues 

felt would turn out to be the causes of any achievement gains which 

occurred in the Title I students in the areas of reading and mathe-

matics. After several meetings with the coordinators as a group 

and after several of the coordinators had been interviewed individ-

ually, consensus was reached on a list of possible variables which 

might operate during the school year to cause achievement gains. 

This list consisted of more than 20 very specific variables many of 

which were only slightly different from each other or which could 

be combined into more general factors by inspection. In addition, 

this list included variables which were not controllable by t.he school 

system (e. g., student backg~ound variables) or for which no data 

existed or could be reasonably collected (e. g., school-by-school 

cost breakdowns for Title I programs). 

A search of the literature indicates that at least four major lo-

cally controllable resource allocations contribute to gains in Title I 
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student reading achievement which may occur between the pre-test 

and post -test periods (McLaughlin, 1977, p. 65). These factors 

are student instructional contact, the utilization of instructional aides, 

the instructional curriculum, and school-community support of in-

struction. 

An examination of the variables which the Title I coordinators 

nominated as being effective in improving student achievement yielded 

a subset which represented locally controllable resource allocations. 

Each of these specific variables fit into the four general categories 

which were derived from the literature search. As a result of this 

agreement of the literature and the coordinator opinions, the investi-

gator adopted these four general categories as the independent vari-

abies in this investigation. 

Each of these variables is either measured by a single item from 

one of the data collection instruments or is assessed by several items, 

each of which covers an aspect of the variable. Each variable repre-

senting a resource allocation is treated as a single independent vari-

able in the regression models. Each of the four major categories 

is represented by a set of independent variables which is entered 

into the regression equation as a group in order to assess the aspects 

of the major variable set (Cohen & Cohen, 1975, chap. 4). 

The general factor of student contact with instruct ion was defined 

by three aspects: the amount of instructional exposure received by 
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the students, the proportion of available teacher time spent in 

instructional tasks, and the ratio of students to teacher during the 

administration of the Title I instruction. The values of these vari-

abies were transformed prior to the regression analyses. These 

transformations are described on page 99 and the transformed values 

are given on page 116 . 

The instructional aide factor was assessed by the inclusion of two 

aspects of aide use in the form of independent variables in the regres-

sion model; these two aspects were the number of instructional aides 

in the classroom and the types of instructional duties they performed. 

The former independent variable was continuous and had values of 

none, one, two, or three aides. The duties aspect of aide use was 

represented by a dummy coded independent variable set in which 

four dummy vectors represented five ways in which each instructional 

aide was primarily used in administering the instructional treatment 

in the classroom. 

The third major factor, the Title I curriculum employed as the 

major instructional program, consisted of nine effects coded variables 

which represented the ten major instructional curricula used in the 

participating school systems. These independent variables were 

effects coded because it was des ired to compare each curriculum 

with the aggregate of all of the other curricula. Effects coding was 

chosen so that this comparison might be accomplished for each of the 
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curricula which made up the nominal-level variable of Title I 

curriculum (Cohen & Cohen, 1975, chap. 5). 

However, further analysis of this variable and, in particular, 

the distribution of the curricula among the school systems indicated 

that each curriculum was found in only one or two school systems. 

This meant that any differences in achievement gains across the dif-

ferent curricula could be due to differences among the school systems. 

Thus, the variable which was intended to measure differences among 

the various curricula used in Title I instruction was in reality con-

founded with the socio-economic and other differences among the 

school systems in the study. For this reason and because there was 

no alternative measure of the variable available, this factor was 

dropped from the investigator's model of active achievement explana-

tory variables. 

The fourth major factor, school-community support, was assessed 

by means of two variables representing the degree of administrative 

support of Title I instruction in the school and the amount of support 

by the members of the school parent advisory council. These two 

variables were continuous and were defined in terms of a scale of 

support and the number of instructionally supportive activities parti-

cipated in by the parents. 

As previously discussed, the dependent variable in the regres-

sion model was the average post-test score for the instructional group 
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while the average pre-test score was treated as a covariate. An ad-

ditional covariate was defined in terms of the dispersion of the pre-

test scores for each classroom. This was done so that any information 

being carried by differences in the dispersion of pre-test scores among 

the instructional groups would not be lost as the individual student 

scores were aggregated to the instructional group level (Fortune, 1979). 

Since the pre-test and the pre-test dispersion were treated as covari-

ates, any variance in the post-test scores explained by the covariates 

was removed before the independent variables were entered into the 

hierarchical regression equation, thus allowing a more precise esti-

mate of the effects of the independent variables. 

In summary, the variables selected and studied in this investigation 

include one dependent variable, post-test score, and two covariates, 

pre-test score and pre-test standard deviation, for each instructional 

group. The independent variables are in three major sets: student in-

structional contact, instructional aide use, and school-community sup-

port. These major sets of variables are represented by a total of 10 

independent variables as described in Figure 2. 

The resource allocation variables which appear as independent vari-

ables in the regression model were obtained from selected items in the 

data collection instruments returned by the particip8:ting Title I teachers, 

aides, and school.parent advisory council members. Copies of these 

instruments are in Appendix B; the selected items are marked with an 

asterisk. These variables are summarized and explained in Figure 3. 
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Independent vari-
Major variable set able in set 

instructional average minutes per week 
contact of student exposure to 

Title I 

student to teacher ratio 

percentage of daily teacher 
time spent in instruction 

aide utilization number of aides in the 
classroom 

types of aide duties 

school-community degree of administrative 
support support of Title I in-

struction in the school 

activities of the school 
parent advisory council 
in support of Title I 

Figure 2 

Names, Descriptions and Set 
Membership of the Independent Variables 

Variable 
Name 

EXPOSURE 

STRATIO 

INSTIME 

NOAIOES 

01 
02 
03 
04 

SUPPORT 

SPACACT 



Variable Name 

EXPOSURE 

STRATIO 

INSTIME 

NOAIDES 

75 

Instrument 

Teacher 

Teacher 

Teacher 

Teacher 

Item Number(s) 
or Description 

page T -4: "length of daily 
session" multiplied by "num-
ber of days per week that ' 
group meets" 

page T-4: "average num-
ber of students typically 
present" divided by "num-
ber of Title I teachers 
present" 

page T-2: item 27, sum of 
"individual instruction", 
"small group teaching", 
"large group teaching" 
percentages 

page T-4: count of "code 
number of any aide(s) 
associated with this par-
ticular group" entries 

Dl, D2, D3, D4 Aide item 11: coding of dummy 
variables is explained on 
page 79. 

SUPPORT 

SPACACT 

Teacher 

School PAC 

Figure 3 

items 16, 17, 18: sum of 
codes for each item in 
which responses were coded 
as 1 , 2, 3, or 4 

item 5: count of activities 
participated in by PAC 
members 

Instrument Location and Coding 
of the Independent Variables 
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The variable EXPOSURE, one of the three aspects of the student 

instructional contact factor, was constructed by multiplying the 

length of the daily instructional session in minutes times the number 

of days per week that the instructional session was held for that in-

structional group in order to derive the number of minutes per 

week of exposure to the Title I treatment that each stud~nt in the in-

structional group received. Adjustments were made to this figure 

if the length of Title I exposure varied from week to week. 

The second aspect of the student instructional contact factor, the 

student-to-teacher ratio variable STRATIO, consisted of a ratio of 

the average attendance among the students in the instructional group 

divided by the number of Title I teachers for the group. Several 

points should be noted. One is that instructional aides were not 

counted in the computation of the student-to-teacher ratio because 

the number of aides present is represented by variable NOA IDES 

so that its effects, if any, could be separated from the student-to-

teacher ratio effects. Secondly, the variable STRATIO is not the 

planned or ideal student -to -teacher ratio but is the actual ratio- of 

students who were present and receiving instruction on an average 

day to the number of Title I teachers. Thus, this variable has been 

adjusted to reflect Title I student absenteeism. Thirdly, in situa-

tions where two or more Title I teachers worked with a single instruc-

tional group in a cooperative or teaching-team mode, the assumption 
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was made that each teacher worked with the same number of students 

and an overall student-to-teacher ratio was computed. 

The third aspect of the student instructional contact factor, the 

percentage of teacher time spent in instructional tasks (INSTIME), 

was constructed by summing the responses of the teachers to the 

questions which asked for the percentage of their time spent in in-

dividual instruction, in small group teaching, and in large group in-

struction. Since the teachers were requested in the item to round 

their answers to the nearest ten percent, these sums also tended 

to cluster around percentages which were multiples of ten. This 

resulted in a distribution of values which had to be transformed as 

described on page 99. 

NOAIDES, an aspect of the aide utilization factor, was derived 

by counting the number of aide identification numbers which were 

reported by the teacher of each instructional group to be working 

with the students in that group. These identification numbers con-

sisted of the last four digits of the aide's social security number 

prefixed by a two-digit school system number. This number scheme 

allowed the preservation of aide anonymity while providing a unique 

number for each aide so that patterns of instructional utilization 

of the aides could be accurately assessed. 

The aide duties variable described by the four dummy vectors 

Dl, 02, 03, and D4 was coded in the following manner: 
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Dl was coded if "I mark papers and exercises" or '1 maintain 

student records" was the selected response. 

D3 was coded if '1 assist in all teaching tasks" was selected. 

04 was coded if '1 reinforce teacher-initiated instruction ... " 

was the response. 

02 was coded if the responding aide indicated by means of multiple 

responses or by an explained "other" response that he or she did 

not primarily perform either record-keeping or teaching tasks but 

had substantial duties in each of these two areas. 

Variable SUPPORT, the first aspect of the school-community 

support of instruction factor, was constructed using three items 

whose purpose was to allow teachers to rate the degree of administra-

tive support provided to his jher instruction efforts with each instruc-

tional group.· Each of the school principals, Title I program ad-

ministrators, and central office instructional supervisors was 

rated in an item as providing "minimal", "moderate", "con-

siderable" or "extensive" amount of support of the Title I instructional 

program. For each of these three items, these potential responses 

were coded as 1, 2, 3, or 4. The sum of the ratings for each of the 

three items constituted a scale of overall administrative support of 

the Title I insti uctional program in each classroom. Since the 

school principal, the program coordinator, and the central office in-

structional supervisor assigned to a teacher might visit and otherwise 
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work with each teacher and each classroom in different ways, the 

investigator assumed that the teacher's perceptions of support are 

mostly couched in terms of the amounts of direct influence of each 

administrator on his/her·classroom work and that the support of 

one administrator should not receive different weight from the support 

of another. Consequently, the teacher ratings of administrator sup-

port for each of the three types of administrator were equally weighted 

by summing the 1 to 4 ratings for each. 

The second ~spect of the school-community support factor, the 

variable SPACACf, consisted of the number of formal activities which 

the school parent advisory council engaged in as a group. These acti-

vities had been strongly recommended in previous guidelines to the 

local school systems when the school parent advisory councils were 

formed. The number of these activities actually engaged in by the 

members was treated as an index of school parent support of the Title I 

program in the form of officially approved activities. 

Instrumentation 

Data was collected from several types of respondents. These in-

cluded classroom teachers, instructional aides, memJ;lers of parent 

advisory councils, and the Title I coordinators for each of the parti-

cipating school divisions. In addition, achievement test scores were 

collected from tests administered to the Title I students. In the present 
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investigation, several of these data collection instruments served 

as sources of information from which measures of the selected de-

pendent, independent, and covaried variables were taken. Because 

the selected variables in the investigator's regression model exerted 

their influence at the classroom and school level, their measures 

were selected from the instruments which were collected from class-

. room teachers, classroom instructional aides, and members of the 

school parent advisory councils. The responses of classroom teachers 

and aides were collected in such a way that their responses could 

vary with each of their instructional groups. Similarly, the responses 

of school oarent adv·isors varied with each school. 

The achievement data which made up the post-test scores 

as well as the pre-test scores and class standard deviation were 

derived from an administration of the 1977 version of the California 

Achievement Tests to the second, third, and fourth graders in the parti-

cipating school systems' Title I programs. These tests were adm in-

istered by the Title I teachers after they had received training in the 

administration and, in some school systems, the scoring of the tests. 

With a few exceptions, Level 11 was administered to second graders, 

Level 12 to third graders, Level 13 to fourth graders and form C was 

used in all grades for both pre-test and post -test. In some school sys-

tems, a few students were administered lower levels of the test because 
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of their extreme educational deprivation. This was done so that these 

students might be presented with test items which were more in line 

with their actual functional level of achievement (Roberts, 1976). 

The raw scores thus gathered were then converted to in-level percen-

tiles and normal curve equivalent scores by converting the out-of-

level raw scores to scaled standard scores and then converting these 

to in-level derived scores. In this way, these few students. received 

in-level derived scores which could be compared with the scores of 

the rest of the students who had taken the test levels for second, 

third, and fourth graders. 

The means, standard deviations, Kuder-Richardson 20 reliability 

and va~idity coefficients of levels 11, 12, and 13 in the Totai·Read-

ing.subtest are given in Appendix C (CTB{McGraw-Hill, 1979). 

Research Design 

The major intent of this study is to investigate the relationships 

between achievement gains in Title I programs and the levels of 

allocations in instructional resources which are subject to change 

by the Title I program administrators and teachers. The achievement 

gains have not been expressed as gain scores, or differences between 

the post-test and pre-test score for each student, but have been ex-

pressed as residualized post-test scores; that is, gain has been 

measured by partialling the pre-test scores from the post-test scores 

of the Title I students. This has been accomplished by means of the 
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construction of a regression model in which the post-test is 

treated as a single dependent variable and the pretest and pretest 

standard deviation are treated as covariates with the variables 

which measure the levels of resource allocation treated as inde-

pendent variables. The independent variables enter the regression 

equation after the covariates have been partialled from the post -test 

scores so that the effective dependent variable is a residualized post-

test score which has been regression-adjusted. The residual is essen-

tially that part of the post-test score which cannot be predicted from know-

ledge of the student achievement before the beginning of the treatment. 

As discussed in Chapter 2 of this investigation, there are numer-

ous pitfalls to be encountered when research questions are couched 

in terms of gain between pre- and post-tests. Several authors, in-

cluding Cohen and Cohen (1975) and Cronbach and Furby (1970), re-

commend th~ analysis of covariance approach to the problem of measur-

ing change which is described here as a means of avoiding the worst 

of the pitfalls. 

Cohen and Cohen (1975) recommend a generalization of the con-

ventional analysis of covariance which they call analysis of partial 

variance (APV) for the study of change between pre- and post-test. 

In this scheme, the covariates may be nominal and the independent 

variables may be continuous. This represents a generalization of 

the traditional analysis of covariance in which the covariate must 
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be continuous and the independent variables must be nominal 

(Fennessey, 1968). 

Cohen and Cohen endorse setwise hierarchical analysis of partial 

variance as the analytic mode1 of choice when the investigator's re-

search design calls for the study of change between the pre- and post-

tests and for the investigation of the effects of selected research 

variables on that change (Cohen & Cohen, 1975, chap. 9). Setwise 

hierarchical APV consists of the construction of a regression model 

in which the dependent variable Y is the post -test score and the vari-

abies X 1, x2, x3, . . . , Xm make up a covariate set A and the vari-

Xm+l' Xm+2• ... ,Xn make up a set of independent variables which 

consists of the several aspects of a research factor w:hose effects 

on the change in achievement scores are being investigated. After the 

effects of covariate set A have been partialled from the dependent vari-

able Y, then _the research factor set of independent variables (set B) 

is entered into the regression equation. Thus, the research variable 

set is regressed on Y. A, the dependent variable as adjusted for the 

covariate. 

Up to this point, the research design has called for a pre-test at 

the beginning of the Title I treatment, the administration of locally 

controlled allocations of instructional resources in the form of in-

creased student exposure to instruction, the use of instructional aides 

and selected instructional curricula, and the support of Title I 
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instruction by administrators and parent groups, and finally the 

post-test at the end of the Title I treatment. The analysis of co-

variance (ANCOVA) design described above could be used to in-

vestigate the relationships between the independent variables and 

the adjusted dependent variable by means of the simultaneous entry 

of the independent variables after the effects of the covariate had 

been removed. However, this approach leads to potential problems 

of biased estimates of regression weights and misleading views of 

the relationships between each independent variable and the depen-

dent variable in the presence of inter-correlations among the inde-

pendent variables (Cohen & Cohen, 1975; Rao & Miller, 1971). 

Since the independent variables in this investigation exert their in-

fluence in the classroom and are generated by Title I resource 

allocation decisions, the investigator anticipated the problem of 

correlation among the independent variables or multicollinearity in 

the present study. 

The difficulties in the interpretation of regression results using 

moderately correlated independent variables stem from the fact 

that some of the variance in the dependent variable is shared by two 

or more of the independent variables. In the simultaneous model, 

the relationship between independent variable and the dependent vari-

able is adjusted for all of the other independent variables. Since 

each of the correlated independent variables is adjusted to allow 
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for its correlation with the other independent variables when model 

parameters are estimated and semi -partial correlations are cal-

culated, only the dependent variable variance which is unique to 

each of the independent variables and not shared with other independ-

ent variables is considered when the researcher decides on there-

lative contributions of the independent variables to explaining depend-

ent·variable variance. 

The use of a hierarchical model, on the other hand, . allows each 

of the independent variables to be entered separately in a previously 

specified order of entry so that each entering independent variable 

is adjusted for all independent variables already in the regression 

equation but is not adjusted for those variables not in the equation at 

that point. The use of a hierarchical model, then, offers a means of 

dealing with the problem of muki-collinear:ity. The interpretation of 

the effects of independent variables which are moderately correlated 

with each other is possible because any shared variance accrues to 

the first of the correlated independent variables to enter the regres-

sion equation. This is meaningful if the order of the independent 

variables is one which can be specified on an a priori basis. 

The specification of a causal order of the independent variables 

or sets of independent variables may be based upon hypothetical 

causal priority, upon considerations of the centrality of the vari-

abies to the investigator's research purposes, or upon implicit 
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temporal or structural ordering in variables (e. g., pre-test before 

post-test) according to Cohen and Cohen (1975, pp. 121-122). In 

the present investigation, the ordering of the sets of independent 

variables into the equation has been carried out on the basis of their 

instructional closeness and directQ.ess to the Title I students. Where 

the variable sets represent factors which are equal with respect to 

this criterion, the ease of change by administrators of a factor has 

been used to specify the order of entry into the regression equation. 

Thus, the student instructional contact variable set precedes the in-

structional aides set and the aide set precedes the school-community 

support set because the sets are more instructionally direct and 

easier to change than their successors. 

A final major characteristic of the research design of this in-

vestigation is that the instructional group is used as the major unit 
' of analysis. Authors such as Brophy (1975), Burstein (1976), and 

Puynor (1976) have written about the choice of the proper unit of 

analysis in order to test most appropriately the researcher's hypo-

theses; this literature is reviewed in Chapter 2. 

The investigator chose the Title I instructional group as the most 

appropriate unit of analysis for several reasons: First, the investi-

gator's major interest is in the effects of instructional resource allo-

cations on groups of students, rather than on individual students, be-

cause the Title I instructional group is the smallest unit over which 
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the resource allocations vary. In other words, there are no inter-

student differences in the levels of the instructional resources within 

an instructional group but there are differences among the instruc-

tional groups. Secondly, the administrative utility of information 

concerning the effects of resources on achievement is greater at 

the group level than at the level of individual students. Thirdly, the 

number of instructional groups available leads to statistical tests 

of appropriate power; the large number of students in each grade 

would lead to many cases of statistical significance but few cases 

of practical significance of the increments in the explained achieve-

ment variance attributable to a given independent variable set be-

cause very small increments would often be found to be statistically 

significant (Carver, 1978, p. 387). 

Data Collection 

The large amount of data to be collected from teachers, instruc-

tiona! aides, parent advisory council members, coordinators and 

from the Title I students themselves made it necessary to design a 

scheme for data management and control in order to ensure the max-

imum completeness and accuracy of the data set. This data manage-

ment system consisted of manual checks of the source documents on 

which the respondents had recorded their responses, the transfer of 

this data to punched cards utilizing error control procedures, visual 

verification of the contents of the punched cards, the execution 
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of diagnostic computer programs to detect inaccuracies and in-

ternal inconsistencies within the data, and finally the linking 

of each respondent's data describing a given classroom and a given 

student to all of the other available data concerning that classroom 

and student. 

Since each individual respondent was responsible for completing 

his or her instrument according to instructions which had been fur-

nished and returning it by mail, there was no direct control by the 

investigator over the length of time which the respondents allowed 

themselves for completing the instrument. This problem was ex-

acerbated by a provision for anonymity of response for persons com-

pleting the instruments. Although each teacher and aide was asked 

to record the final four digits of his or her social security number 

on the instruments, there was no way for the investigator to 

identify respondents because no list of respondent names and num-

bers was available. Thus, not only was it not possible to determine 

immediately whether all data collect ion forms had been returned, 

it was also not possible to determine which respondents had failed 

to return forms. The investigator decided to implement additional 

data collection procedures in order to remedy these problems. 

In order to preserve the anonymity of the respondents, a tele-

phone call was made to each Title I coordinator and the expected 

number of each type of respondent in each school division was updated. 
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This information had been collected earlier in the 1977-78 school 

year; however, the numbers of teachers, aides, parent advisory 

council members, and active Title I students had changed during 

the last few months of the school year in many of the school sys-

tems. Next, a table of respondent types by school systems was 

constructed and the expected number for each entry in the table 

was compared to the actual number of instruments received from 

a given respondent type in a given school division. Any differences 

between the expected numbers and the actual numbers of received 

documents were reported to the coordinator in each school system 

who then sought out the missing respondents. Eventually, a data 

collection instrument was received for each teacher, aide, parent 

advisory council member, and coordinator in all school systems. 

All of the instruments were visually reviewed for completeness 

and accuracy of response. Each occurrence of a missing response 

or an obviously inaccurate response was recorded in a log which was 

kept for each school system. After all of the instruments for a given 

system had been reviewed, another telephone call was placed to the 

Title I coordinator advising him or her of the inaccuracies and in-

complete responses for that school system's set of data collection 

forms. In many cases, the coordinator was able to supply corrected 

factual information (e. g. , the number of parent advisory council 

meetings and the average attendance). The coordinator was also 
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able in many cases to supply missing descriptive information such 

as school names, aide numbers, and system names on the docu-

ments whose respondents had forgotten or neglected to supply this 

information. Approximately 20 percent of the data collection forms 

received had at least one item of missing descriptive information 

which was collected in this way. 

In the case of missing information of the type in which a respond-

ent was asked to give an opinion or to supply other data not accessi-

ble to the Title I coordinator, it was necessary to contact the teacher, 

aide, or parent advisory council member by telephone to collect the 

missing information verbally. In some cases, the respondent stated 

that the requested information had been intentionally omitted because 

of the respondent's fears of supplying information which might be 

identified personally with the respondent. This was especially true 

of questions· concerning the degree of administrative support of the 

Title I instructional effort. 

In each of these cases, the investigator was able to convince 

the respondent to supply the missing information because the data 

collection instrument had been sent directly to the investigator by 

the respondent and had not been reviewed by the local system ad-

ministrative or clerical staff. In each case, the investigator's 

assurances that individual responses would never be reported to 

anyone were sufficient to convince the respondent to supply the 
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requested information. 

It was necessary to enlist the coordinator's or school board 

clerical staff members' help to determine which respondent had 

not supplied requested information and to locate telephone numbers 

which could be used to contact the respondents, many of whom were 

not working during the summer. The respondent to be contacted 

was identified by supplying to the local school board staff the identi-

fication numbers of the persons with missing data or by supplying 

the numbers of all respondents from whom data had been received 

in order to isolate the ones who had failed to provide responses. 

Once the respondent had been identified, all further communication 

occurred between the investigator and the respondent with no 

further knowledge of or participation in the process by central office 

or school building staff. Only the investigator and the respondent 

knew which item or items were discussed. 

The manual check-in of the data collection forms was limited 

to the detection and addition of missing responses, the resolution of 

multiple responses to items which required a single response, and 

the determination that all instruments had been received from re-

spondents who were part of the sample from which data was to be 

collected. The results of these extensive efforts were that a data 

collection form was received from all eligible respondents, that 
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all respondents were successfully identified with a unique number 

so that the responses of the teachers, aides, and school parent ad-

vism:y council members who belonged in the same classrooms and 

schools could be later linked with the achievement scores of those 

students with whom they worked, and that all missing responses 

were successfully gathered with the exception of those of three 

teachers and two school PAC members. These persons had moved 

at the end of the school year and could not be reached. 

The second phase of the investigator's data management system 

involved the coding of the responses using a previously planned 

scheme which would allow the representation of each respondent's 

answers in maximum detail and specificity. In other words, no 

collapsing of response categories or combining of answers was 

performed at this stage. A 11 responses were coded on the original 

data collection forms according to their original categories; all 

multiple responses in improper places, all responses of "other", 

"not applicable", and all written-in comments were categorized and 

coded on the data collection forms. After this coding process had 

been completed, the coded data were transferred to punchf'd cards and 

visually verified. This verification process consisted of a visual 

comparison of a computer listing of the contents of a card with the 

codes which had been written on the original data collection instrument 

from which the card had been punched. Cards which contained any 
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errors were corrected. 

At this point in the execution of the data management system, 

the responses of each teacher, aide, and school PAC member were 

identified on their respective card records by record types, re-

spondent identification numbers, school numbers, and instructional 

group numbers. This information was necessary to the later process 

of linking each instructional group's students with a teacher, with one 

or more aides, with a school parent advisory council, and with all 

other information which described the levels of resource allocation 

in each instructional group for each teacher in each school. 

The next step in readying the data set for analysis consisted of the 

development and debugging of a series of computer programs employ-

ing the FORTRAN language and the Statistical Package for the Social 

Sciences (SPSS) (Nie, Hull, Jenkins, Steinbrenner & Bent, 1975). One 

program was written for each set of respondent data. The purpose 

of these programs was to edit the keypunched data for each respondent 

type. This consisted of checking each punch for validity by comparing 

the punched code with the set of allowable punched codes for each item. 

Data were broken down by teacher, by school, and by grade so that 

patterns of incorrect responses which might have resulted from un-

clear or incorrect directions which could have been given to a group 

of respondents might be detected. In addition, the responses applying 

to a given classroom from each teacher, aide, and school PAC member 
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were checked for internal consistency whenever possible. 

The pre-test and post-test student achievement scores as re-

ported by the teachers were also examined for accuracy both directly 

and indirectly. The direct examination consisted of visual and com-

puter editing checks in order to ascertain that the normal curve equiva-

lent scores had been correctly converted from raw scores by either 

the teachers who had hand-scored their tests or by the test publisher 

who had been hired by most of the school systems to score the tests. 

It was found that approximately 10 percent of the raw score to nor-

mal curve equivalent conversions had been perfonned incorrectly by 

those who had hand-scored the tests. In addition, the test publisher 

who had scored the tests for many of the school systems had made 

catastrophic errors in scoring the tests from several of the systems 

by using an incorrect set of norms or by incorrectly processing the 

scores of students who had been tested out -of-level. These errors 

were discovered by randomly sampling the students for whom scores 

had been reported and re-converting their raw scores to normal 

curve equivalent scores. In any school system whose student records 

exhibited errors of this type, all of the scores were either returned 

to the school system or the test publisher for re-scoring, or the 

investigator received the original raw scores from the school system 

Title I personnel and performed the necessary score conversions 

(Wood, 1976 ). 
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The indirect examinations of the pretest and post-test scores 

included a review of the procedural guidelines under which the 

test data had been gathered. In several school systems the tests 

had been administered more than two weeks from the midpoint of 

the norming date range; these scores were interpolated by the in-

vestigator so that they would accurately reflect the performance of 

the students who had taken the test (Tallmadge & Wood, 1976). 

Other indirect checks on the quality of the achievement data in-

eluded the plotting of pre-test vs. post -test sco:t;es for both stu-

dent scores and for instructional group means and the computation of 

pre-test means, post-test means and mean gains for each classroom 

group and for all of the students taught by each teacher in each grade. 

The pre-post plot allowed the visual detection of floor and ceiling 

effects in the score distribution as well as allowing for the identi-

fication of score outliers (Johnson & Thomas, 1979). The computation 

of mean gains allowed the examination of suspiciously large gains 

which, when encountered in the scores of large groups, may have 

resulted from the use of pre-test norms on post-test data, the use 

of norms from an incorrect grade level, or other invalid evaluation 

practice which could result in elevated post-test scores or in de-

pressed pre-test scores. A 11 potential problems uncovered by these 

error detection procedures were investigated in greater detail by 

means of examinations of the raw scores from which the NCE scores 
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had been derived. Those sets of scores which were found to be in 

error were corrected. 

These extensive efforts to detect errors that had crept into the 

data through the use of incorrect norms, careless score conversions, 

scoring errors by the test scoring service, and other faulty proce-

dures which caused incorrect NCE scores to be recorded resulted in 

corrections to approximately 14 percent of the student scores. This 

error percentage tended to be high because certain errors (e. g. , 

the use of incorrect norms during the process of hand scoring) affected 

most or all of the student scores in certain classrooms and even in 

one entire school system. 

The final stage in preparing the data set for analysis was the link-

ing of each set of student data with the proper teacher, aide, and 

school information. This was accomplished by means of a computer 

program written in the FORTRAN language which identified the teacher 

number, aide number or numbers, school number. and school system 

number which applied to each student and which attached the proper 

teacher, aide, school and school system data to each record of student 

data. Thus, one record was created for each student; this record 

included all av~ilable information which applied to the student (in-

cluding his or her achievement scores), to the student's teacher, to 

the aide or aides who worked with that student under the direction of 

that teacher, and to the school parent advisory council members in 
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that student's school. 

After this complete data file had been created, a file extract 

program was written. This FORTRAN program selected from the 

complete data file those items and measures from which the variables 

in this investigation are composed. The file extract, consisting of 

one record for each student, was submitted as data to an SPSS pro-

gram written by the investigator which constructed all of the vari-

ables in the regression model and which created an SPSS system file 

of student-level records for later variable recoding and analysis. 

Finally, procedure AGGREGATE in SPSS was used to create an 

aggregated file from the student file (Nie et al. , 1975). Each re-

cord in this aggregated file consisted of the mean achievement scores 

for the students in each instructional group of Title I children plus 

all other associated teacher, aide, and school information which 

applied to that instructional group. 

The choice of instructional group as the level to which individual 

student data was aggregated was made because the instructional group 

was the largest group over which teacher and aide assignments were 

constant. In other words, a given teacher worked with from three 

to eight instructional groups per day; in some of these groups, dif-

ferent curricula, instructional strategies, different numbers of aides 

and different amounts of exposure to the Title I treatment were em-

ployed. The investigator could have treated all of the students who 
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worked with a given teacher as an aggregation group. However, 

the inter-group differences in the Title I program implementation 

would have been lost and a small ratio of experiment units per in-

dependent variable would have resulted, the latter leading to un-

stable regression estimates (Cohen & Cohen, 1975). 

Data Analysis 

The analysis of the data files began with the examination of the 

values of the variables in the aggregated instructional group file on 

which the primary analysis of the investigation was based and in the 

file with the student as the unit of analysis. The values for each con-

tinuous variable were plotted using a histogram-printing computer 

program written by the investigator. The cumulative frequencies 

for each continuous variable were plotted on normal distribution graph 

paper in order to ascertain that the distribution of each variable was 

normal. In addition, the relationship between each independent vari-

able and the regression-adjusted post-test score which was used as 

a dependent variable was plotted in order to check for non-linearities. 

These preliminary checks on the data were carried out so that the 

potential need for transformations of the variables could be investi-

gated and so that any required transformations could be performed be-

fore,the regression analyses were carried out. The statistical assump-

tions of regression analysis require that the dependent variable values 
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be normally distributed at each value of the independent variable, 

that the dependent variable scores have equal variances at each 

value of the independent variable (Kerlinger & Pedhazur, 1973), 

and that a constant additive change in the dependent variable be 

accompanied by a constant additive change in an independent variable 

(Cohen & Cohen, 1975). Nonlinear transformations represent one 

means of satisfying these assumptions; according to Acton (1959, 

p. 221) as quoted by Cohen & Cohen (1975, p. 244), the linearization 

of regressions also tends to cause satisfaction of the normality and 

homogeneity of variance assumptions~ 

The results of these investigations were that the three independent 

variables representing the three aspects of the general factor of 

student contact with instruction exhibited non -linear and otherwise 

unwieldy distributions. This was the case for two different reasons: 

the variable expressing percentage of teacher time spent in instruc-

tion, INSTIME, exhibited many values which clustered around the 

percentages evenly divisible by ten (as per the instructions for that 

item) and the remaining two variables, student-teacher ratio (STRATIO) 

and average minutes per week of Title I exposure (EXPOSURE), were 

.proportions whose distributions of values were highly irregular. The 

investigator tried several transformations which have been recommended 

by various authors (Edwards, 1972; Kirk, 1968; Myers, 1966; Winer, 

1971) including the arcsine, square root, reciprocal, and logarithm 
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transformations in an attempt to change these intractable distri-

butions into more linear ones, with negligible success. Consequently, 

the investigator resorted to normalization, a non-linear monotonic 

transformation which can be used to rescale a variable with the goal 

of linearization (Cohen & Cohen, 1975, p. 260). Thus, each of these 

irregularly distributed variables was transformed into a scale with 

six intervals, each interval corresponding to one standard deviation 

of a normal distribution. 

At a later point in the investigation, the investigator used both the 

normalized and the original variables in separate computer runs of 

the regression models .. The differences in incremental contributions 

of these variables to the explained achievement variances in the two 

sets of runs were extremely small, indicating that the linearization 

of these three variables caused no overall changes in their explana-

tory power. 

Missing data 

As explained on page 92, several sets of variables in this in-

vestigation had small numbers of missing cases because of a few 

teachers and school parent advisory council members who could not 

be reached when their missing responses were discovered during the 

data editing process. In the case of students with missing pre-test 

scores, these scores were replaced by the mean pre-test score of the 

student's instructional group. Such cases amounted to approximately 
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4 percent of the total number of cases. 

Missing values of variables which appeared as independent or 

research variables were handled in a slightly different manner. The 

REGRESSION procedure in the Statistical Package for the Social 

Science (Nie et al. , 1975) includes options which will replace missing 

data in specified variables with either a weighted product of existing 

data or with the variable's mean. The weighted product option was 

selected because the investigator wished to provide for the contingency 

in which more than one independent variable was missing for a given 

unit. However, this situation occurred very infrequently. Regres-

sion runs using each option produced virtually identical results, thus 

attesting to the small effects of the missing data because of their 

infrequent occurrence and lack of concentration in given groups of 

students. 

Descriptive Analyses 

At this point in the data analyses, the achievement means and 

standard deviations of the various groups of students defined by the 

values of the independent variables were computed. Average gains 

of students in each of the grades were noted as well. The standard 

deviations of the pre-test and post-test scores for each group defined 

by the levels of the independent variables were examined for indica-

tions of any heteroscedasticity of variance remaining after variable 

transformations using the Fmax test as described in Kirk (1968, p. 62). 
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This was done because of Kirk's note that violation of this assumption 

may have a non-trivial effect on the test of significance for samples 

of unequal size. No substantial violations were found. 

Bivariate correlations for each pair of the dependent and independ-

ent variables were also calculated. This was done in order to estimate 

the degree of overlapping of the independent variables in explaining 

variance in the dependent variable and to discover any independent 

variables which appeared to be measuring substantially the same con-

struct. No very large inter-correlations among the independent vari-

abies were found. Each aspect of each major factor appeared to be 

independent to a sufficient degree so that it was not necessary to com-

bine or drop independent variables for this reason. 

The Regression Analyses 

The regression analyses in this investigation consisted of the 

hierarchical entry of each set of independent variables into a regres-

sion equation whose cases were the student instructional groups in 

grades two, three, and four and into a regression equation whose 

cases were individual students in grade four. Grade four was selected 

for the student-level analysis because the number of students in that 

grade was small enough to allow only practically significant R2 incre-

ments to be identified as statistically significant. A power analysis of 

the second and third grade data revealed that many R2 increments 
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which could have been caused by random fluctuations in the data 

would be declared statistically significant because of the large num-

bers of students in those grades. Thus, a comparison of the student-

level regressions and the instructional group regressions was carried 

out only for the fourth grade data. 

Initially, the investigator performed the group-level analysis 

with student grade treated as a covariate. However, this resulted 

in a significant interaction between this covariate and the sets of 

independent variables, thus violating one of the analysis of covariance 

assumptions (Cohen & Cohen, 1975, p. 310). Because of this and 

because there is some evidence that the NCE scores used as the 

metric for pre-test and post-test scores should not be compared a-

cross grades (Kaskowitz & Norwood, 1977), the investigator decided 

to perform a separate analysis for each grade. 

Each independent variable and the pretest covariate were examined 

for quadratic trends by means of the addition of a squared term for 

that variable into the group regression equation. No significant 

quadratic trends were found. Cubic trends were not investigated be-

cause previously performed plots and scattergrams had not indicated 

the possible presence of cubic trends. 

Correlations were run on the instructional group size, the standard 

deviation of the pre-test scores for each group, and the mean pre-test 

scores for each group in order to determine if the process of 
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aggregation had caused the loss of group information. The low 

correlation between pre-test means and pre-test standard deviations 

indicated that the dispersion measure might be carrying group infor-

mation not being carried by the pre-test mean which was a covariate 

in the group regression equation. Thus, the group standard devia-

tion was included in the regression equation as a second covariate so 

that this variance could be captured and separated from the variance 

available for association with one of the independent variables 

(Fortune~ 1979). The student -level regression model did not contain 

this second covariate since it had no meaning here. 

Because the reliability of the partialled covariates in ANCOVA is 

assumed to be perfect, the investigator considered the correction of 

the covariates for attenuation because of unreliability. However, the 

stated reliability for the achievement test used was at least . 94 

(CTB/McGraw-Hill, 1979), a close enough approximation to a per-

fect reliability so that corrections of all the r's in the simple correla-

tion matrLx which involved the covariates was deemed to be unnecessary 

(Cohen & Cohen, 1975, p. 372). 

The regression analyses for the group-level data proceeded as 

follows: the covariates were hierarchically entered into the regression 

equation and were followed by each of the three sets of independent vari-

ables in their specified order. As each set of independent variables 

was entered, the total interact ion between all covariates and all 
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variables in that set was computed and tested for statistical signi-

ficance. In the absence of a significant interaction of treatment and 

covariate sets at the alpha= . 10 level (Kirk, 1968, p. 469), the 

analysis of covariance proceeded nonnally and hypotheses concern-

ing each set of treatment variables were tested. The results of these 

tests are furnished in Chapter 4. 



CHAPTER 4 

Results 

This investigation tests hypotheses that Title I allocations for 

selected instructional resources which are controllable at the lo-

caf school system level can explain the Title I students' achieve-

ment. In addition, the study examines the degree to which ESEA 

Title 1 students gained more in reading achievement than they would 

reasonably have been expected to learn if they had not participated 

in the Title I program. In a larger sense, this study has sought to 

discover whether equality of educational opportunity, defined by 

Coleman (1966) as a closing of the achievement differences exist-

ing between disparate groups, has been aided by the resource alloca-

tions for students in 15 school systems in Virginia. 

Reading achievement data and measures of school resource alloca-

tions were gathered and analyzed from 4, 332 Title I students. These 

students constitute the existing Title I programs in 15 participating 

school systems scattered geographically across northern, central, 
l 

and western Virginia. These systems are diverse in size, in finan-

cial support of the schools, and in socio-economic background of 

residents and students. 

The research design for this study· was ex post facto in that no 

direct control over the levels of resource allocation or over the 

ways in which the Title I instructional program was implemented in 

106 
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the schools was exerted by the investigator. However, there-

sources whose effects were to be investigated were stated by the 

Title I coordinators before the beginning of the instructional treat-

ment and the approximate levels of planned implementation were 

determined at the beginning of the school yeB:r. For the most part, 

these levels remained unchanged during the school year according 

to statements made by the coordinators in post-data collection inter-

views. 

The effects of the resource variables on student post -test scores 

as regression- adjusted for pre-test scores were examined using a 

hierarchical multiple linear regression model in which the investi-

gator specified the order of entry of the three sets of predictor vari-

ables and an interaction set into the regression equation. The incre--

mental contributions to R 2 as each set of predictor variables was 

entered were examined for statistical significance. 

A generalization of the analysis of covariance, the analysis of 

partial variance, was utilized as each of the sets of independent 

variables entered the regression equation. The first set of independ-

ent variables, aspects of student contact with instruction, was 

.entered inca the equation with pre-test as covariate. The 

second set of independent variables, aspects of aide utilization, was 

entered into the equation next; thus, the entered set and the dependent 
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variable were adjusted for all previously entered variables. 

Similarly, the third set of independent variables, school community 

support, was adjusted or partialled for all the variables previously 

entered into the equation. At each stage of entering a predictor vari-

able set, the assumption of regression homogeneity was tested by 

assessing the interactions of the variables being entered with the 

variables already in the equation. 

The primary analysis of student data in grades two, three, and 

four was performed using instructional group means as the pre-test 

and post-test reading achievement measures with the values of the 

independent variables varying from one instructional group to 

another. In other words, the stated hypotheses apply to differences 

among the performances of instructional groups, not differences 

among the performances of the individual students. In a supplemen-

tary analysis, the investigator has analyzed the fourth grade data 

using individual student achievement scores. In this case, the hypo-

theses investigBrted concern the relationships of the resource vari-

ables to achievement differences among individual students. 

Descriptive Findings - Student Level Analyses 

The California Achievement Test scores of the Title I students 

at pre-test and at post-test times were descriptively analyzed; 
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the results are presented in Table 1 below for second graders, in 

Table 2 for third graders, and in Table 3 for fourth graders. For 

each grade, the number of students as well as the pre-test mean and 

standard deviation and the post-test mean and standard deviation for 

each participating school system are given. All achievement scores 

are expressed in units of normal curve equivalents (NCE's). 

There are substantial differences among the groups of students 

in the participating school systems in all three grades. The differ-

ences between the highest and lowest system means at pre-test and 

at post-test is approximately 12-13 NCE's in each of the three 

grades. This difference is equivalent to almost two-thirds of a 

standard deviation in a normally distributed population. A lterna-

tively stated, the pre-test average scores range from approximately 

the 7th - 8th national percentile to approximately the 20th - 24th 

percentile in each grade; the average post -test scores range from 

approximately the 13th - 15th national percentile to the 29th - 35th 

percentile in each grade. Thus, the average levels of educational 

deprivation differ widely among the school systems both before and 

after the Title I treatment. 

There are also inter-grade differences in initial and final achieve-

ment. At both the beginning and end of the school year, the fourth grade 
. 

~~udent 's scores were lower chan those of the second and third grades. 
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Table 1 

Means and Standard Deviations 
of Reading Achievement Pre- and Post-test for Second Grade 

Students in Each School System and in the Entire Sample 

School Pre-test Pre-test Post-test Post-test 
System N Mean S.D. Mean S .. D. 

A 194 21.57 12.53 36.54 13. 59 

B 174 32.97 15.19 39.68 14.85 

c 146 28.16 14.08 36.75 13.74 

D 227 30.18 11.79 36.76 9. 78 

E 56 22.69 10.27 28.68 13.83 

F 35 25.94 11.21 35.06 10.48 

G 192 30.49 12.85 42.23 14.64 

H 58 29.73 11. 16 37.22 10.77 

I 143 31.81 11.00 39.57 11.00 

J 60 33.63 13. 17 41.73 10.58 

K 59 29.27 10.44 33. 14 10.86 

L 227 28.29 Jl. 27 38.89 13.01 

M 157 31.78 13.68 38.91 13. 18 

N 61 34.97 9.27 36.98 9.23 

0 51 23.61 11.06 35.37 . 11. 24 

Total 
Sample 1, 840 29. 17 12.90 38.00 12. 89 

Note: Test scores are expressed in normal curve equivalent 
(NCE) units 
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Table 2 

Means and Standard DEviations 
of Reading Achievement Pre- and Post-test for Third Grade 

Students in Each School System and in the Entire Sample 

School Pre-test Pre-test Post-test Post -test 
System N Mean S.D. Mean S.D. 

A 131 25.98 10. 25 37.71 12.01 

B 191 27.42 13.97 32.11 15.40 

c 133 24.77 11.37 32.52 13.42 

D 208 36.47 11. 12 39.47 11.71 

E 66 18.21 11. 13 29.80 11.55 

F 22 25.14 10.05 28.50 8. 19 

G 174 28.81 11.80 37.98 13.37 

H 41 27.22 12.97 34.95 12.87 

I 118 28.26 10.77 34.56 12. 11 

J 103 31.90 10.71 34.84 10.67 

K 113 24.89 9.41 28.05 9.00 

L 201 30.39 11.65 34.51 11.67 

M 80 29.33 10.72 30. 28 9.77 

N 52 26.37 12.09 27. 54 10.84 

0 39 32.85 10.18 37.82 10. 18 

Total 
Sample 1, 672 28.67 12. 11 34.30 12.66 

Note: Test scores are expressed in normal curve equivalent 
(NCE) units 
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Table 3 

Means and Standard Deviations 
of Reading Achievement Pre- and Post-test for Fourth Grade 

Students in Each School System and in the Entire Sample 

School Pre-test Pre-test Post-test Post -test 
System N Mean S.D. Mean S.D. 

A 39 25.73 11.02 27.82 10.27 

B 81 29.27 12.45 35.86 12. 11 

c 80 18.99 12.46 29.98 15.28 

D 37 25.99 13.90 32.54 13.07 

E* ----- -----
F 12 23.83 10. 47 26.83 9.50 

G 106 18.92 10.81 26.55 13.32 

H 25 22.40 7.54 28.80 10.14 

I 82 19.71 10.54 28.87 9. 56 

J 117 23.93 12. 14 32.50 13.64 

K 68 18.15 14.95 22.78 15.57 

L 96 22.76 12.88 29.72 14.75 

M 48 21.42 11. 54 26. 13 11.94 

N* 

0 29 32.14 11. 29 38.24 11. 89 

Total 
Sample 820 22.56 12.58 29. 73 13.56 
Note. Test scores are expressed in normal curve equivalent 

(NCE) units 
*· No fourth grade Title I program . 
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Descriptive Findings - Class Level Analyses 

As previously stated, the dependent and covariate variables 

used in the hierarchical regression equation for each grade were 

aggregated achievement scores. A 11 of the achievement scores 

from students in an instructional group were combined to create 

a group mean pre-test and post-test score as well as a standard 

deviation and a variable describing the number of students making 

up the group. In the regression analyses for grades two, three, 

and four, the unit of analysis was the instructional group or 

class. Table 4 provides measures of central tendency and dis-

persion for these group measures of achievement and size. 

The independent variables in this study influenced instructional 

groups differentially. For example, the student-to-teacher ratio 

and the use or non -use of instructional aides influenced all of the 

students in an instructional group equally; however, the possible 

differences in the ways that individual students in the group reacted 

to this influence are combined when the group achievement scores 

are matched with these group-influencing independent variables. 

Thus, the regression equations for grades two, three and four 

represent group achievement responses to the group-level appli-

cation of Title I resources. 

Table 5 provides information on the ranges of values for each 

of the three aspects of the student instructional exposure variable 
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Table 4 

Means, Medians, and Standard Deviations of Dependent Variable, 
Covariates, and Instructional Group Size for Class Level Regression 

Variable Mean Median Standard Deviation 

Grade 2 N = 259 

Post-test 36.9 37.9 9.5 

Pre-test 28.5 29.0 10.0 

Pre-test S. D. 8. 6 8.4 5. 7 

Group Size 6.7 5.3 5. 1 

Grade 3 N = 243-

Post-test 34.8 34.5 9.0 

Pre-test 28.9 28.7 9.6 

Pre-testS. D. 8. 1 8.0 4.0 

Group Size 7.6 5.5 8. 7 

Grade 4 N= 95 

Post-test 30.4 30.3 9.3 

Pre-test 23.5 23.3 8.4 

Pre-test S. D. 8.8 8. 5 4.5 

Group Size 9.2 5. 3 12.0 
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set; in addition, the numbers of instructional groups in each range 

of values category and the percentage of the total number of groups 

represented are provided. Table 6 furnishes similar information 

concerning the distribution of groups for the independent variables 

making up the use of the instructional aides set. These tables indi-

cate that there is sufficient variation in the values of these inde-

pendent variables so that partial correlations can be calculated 

which are not artificially depressed by the restriction in range of 

the values of the variables. 

The central tendency and dispersion of the independent variables 

which make up the variable set defining the school-community support 

of Title I instruction are described in Table 7. Here again, the 

values of these variables appear to be sufficiently dispersed so that 

the potential for their partial correlation with the dependent variable 

exists. 

The relationships among the variables appearing in the regression 

analyses are described by a table of zero-order correlations which 

may be found in appendix D for each of the three grades. 

Hypotheses 

In testing the proposed hypotheses, the investigator has defined 

the Type I error rate to be the error rate per experiment as des-

cribed by Kirk (1968, p. 84.) This was done so that the expected 
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Table 5 

Ranges of Values and Percentage of Respond-
ents in Each Range for Independent Variables Measuring Student 
Exposure to Title I Instruction for Grades Two, Three, and Four 

Grade 2 Grade 3 Grade 4 
Variable Range of 

Values N % N % N % 
min./week 

Student Ex- 0- 144 17 7 12 5 6 7 
posure to 145 - 150 86 34 75 33 25 29 
Instruction 151 - 220 28 11 21 9 18 21 

221 - 275 64 25 71 31 30 35 
276 - 480 52 20 47 20 4 5 
481 - 750 8 3 5 2 2 2 

percent 

Percentage 0- 40 2 1 3 1 0 0 
Teacher 41 - 74 30 12 28 12 8 9 
Time Spent 75 - 88 78 31 73 32 35 41 
in Instruc- 89 - 90 97 38 68 29 3·2 38 
tion 91 - 99 29 11 38 17 7 8 

100 18 8 15 7 3 4 

Students per 
Teacher 

Student -to- l - 2 23 9 18 8 5 6 
Teacher 2. 1 - 4. 5 63 25 49 21 17 20 
Ratio 4. 6 - 7. 5 110 43 94 41 40 47 

7.6 -16.0 50 20 60 26 19 22 
17.0 -24.0 4 2 6 3 4 5 
25.0 -27.0 5 2 4 2 0 0 
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Table 6 

Ranges of Values and Percentage of Respondents in Each Range 
for Independent Variables Measuring Instructional Aide Utilization 

Grade 2 Grade 3 Grade 4 
Variable Range of 

Values N % N % N & 

Number of None 92 36 100 43 47 55 
Aides in One 146 57 119 52 33 39 
Classroom Two 10 4 4 2 5 6 

Three 7 3 8 4 0 0 

Type of administrative 6 2 7 3 1 1 
Aide use mixed duties 21 8 9 4 2 2 

general teach-
ing 25 10 29 13 9 11 
small group 
reinforcement 106 42 86 37 26 31 
other 92 38 100 43 47 55 
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Table 7 

Means, Medians and Standard Deviations of 
Independent Variables Measuring School-Community Support 

Standard 
Variable Mean Median Deviation 

Grade 2 School PAC 
Activities 6.44 6.83 2.71 

Administrative 
Support 8.66 8.77 1. 75 

Grade 3 School PAC 
Activities 6.60 7. 10 2.78 

Administrative 
Support 8.74 8. 81 1. 72 

Grade 4 School PAC 
Activities 6.93 7. 18 2.47 

Administrative 
Support 8.87 8.96 1.67 
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number of comparisons falsely declared significant could be held 

to a minimum. In order to achieve an overall alpha of . 05 for 

the five hypotheses of this investigation, each of the null hypotheses 

was tested at .05/5 or the .Ollevel (Kirk, 1968, p. 84). Similarly, 

the test of regression homogeneity after the entry of each independent 

variable set into each of the three regression equations required 

nine significant tests. Because the investigator wished to have a large 

alpha level of approximately . 10 for these tests in order to avoid accept-

ing the hypothesis of regress ion homogeneity when the hypothesis was 

false (Kirk, 1968, p. 469), the alpha level for each test was set at 

• 01. 

Five hypotheses were tested. First, it was expected that the 

average student post-test scores expressed in NCE 's would exceed 

the no-treatment expected score computed using Model Al of the 

Title I Evaluation and Reporting System by a statistically significant 

amount in grades two, three, and four. This is equivalent to a 

direaional hypothesis that the Title I student mean post-test score 

is greater than the expected no-treatment score or control group 

score. The null hypothesis is: 

Hl = uTitle I - U expected = 0 

This hypothesis was tested using at test for correlated groups. The 

results in Table 8 show that the observed difference. between the 

means is statistically significant in the predicted direction 
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in grades two, three, and four. This indicates that the Title I 

children gained much more in the Title I instructional program in 

reading than they would have been expected to gain had they not par-

ticipated. The expected score was computed by examining the group's 

mean pre-test score and assuming that the group should maintain the 

same relative position with respect to the post-test norm group of the 

California Achievement Tests as the group occupied in the pre-test 

norm group. (Tallmadge & Wood, 1976). The observed post-test 

score and the expected post -test score for each student were used to 

compute the sample means necessary to test the above null hypothesis. 

The second hypothesis predicted that the R 2 increment attribu-

table to a group of independent variables describing several aspects 

of student instructional contact would be significantly greater than 

zero. This R2 is a semi-partial R2 reflecting the unique contribution 

to explained achievement variance of the set of variables measuring 

student instructional contact. The null hypothesis is: 

H2 : R2 contact= 0 

This hypothesis was tested for second, third, and fourth grade 

classrooms. As shown in Tables 9, 10, and 11 this hypothesis failed 

to be rejected at the p = . 01 level in each grade. The failure of the 

hypothesis to be rejected indicates that differences in the average 

amount and quality of student exposure to the Title I teacher and 

instructional program appear not to be related to Title I -influenced 
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Table 8 

Statistical Tests of Significance of the Differences Between 
Class-Level Pre- and Post-Test Mean Achievement Scores 

Grade 2 Grade 3 Grade 4 

Difference betwee1;1 post-
test and pre-test means 
in NCE's 8.4 5.9 6.9 

Standard error of the 
differences in NCE 's . 485 . 507 . 720 

Pre-post correlation .68 .64 .69 

t value 17. 3** 11.6 ** 9.6** 

95% confidence interval 
of mean differences 7.5-9.4 4. 9 - 6. 9 5. 5 - 8. 3 

**p« .01 
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Table 9 

Incremental Contributions of Independent Variable 
Sets to Explained Achievement Variance with Tests 

of Significance for Second Grade Class Level Regression Analyses 

Independent Cumulative Incre~ent degrees of 
Variable Multiple R inR F freedom 
Set 

Covariates .676 .457 106. 6** 2,253 

Instructional 
Contact . 680 .005 0.7 3~248 

A ide Utilization . 700 .027 2.6* 5,243 

School-Community 
Support .704 .007 1.6 2,241 

Interactions .731 . 038 1.0 18,223 

* p < • 05 

**p< .01 
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Table 10 

Incremental Contributions of Independent Variable 
Sets to Explained Achievement Variance with Tests 

of Significance for Third Grade Class Level Regression Analyses 

Independent Cumulative Increment Degrees 
Variable Multiple R in R2 F of freedom 
Set 

Covariates . 643 . 414 80.2** 2,227 

Instructional 
Contact .648 .007 0.8 3,224 

A ide Utilization • 670 . 028 2.2 5,219 

School-Community 
Support . 670 .000 0.1 2,217 

Interactions . 721 .071 1.8 18,199 

*p <. 05 

**p < • 01 
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Table 11 

Incremental Contributions of Independent Variable 
Sets to Explained Achievement Variance with Tests 

of Significance for Fourth Grade Class Level Regression Analyses 

Independent Cumulative Increpent Degrees 
Variable Multiple in R F of Freedom 
Set R 

Covariates . 699 . 489 42.5** 2,89 

Instructional 
Contact . 707 . 011 0.6 3,86 

Aide Utilization . 776 . 103 4.2** 5,81 

School~ Community 
Support • 791 .024 2.5 2,79 

Interactions . 843 .085 1.0 18,61 

* p <. 05 

**p <. 01 
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achievement change. 

The third hypothesis predicted that the R 2 increment attributable 

to a group of independent variables which described two aspects of 

aide utilization in Title I classrooms would be significantly greater 

than zero. The null hypothesis is: 
2 

H3 : R aides = 0 

This hypothesis was tested in the 259 instructional groups in the 

second grade, in the 243 instructional groups in the third grade, and 

in the 95 groups in the fourth grade. Tables 9, 10 and 11 give the 

results of these tests. The hypothesis failed to be rejected at the . 01 

level in grades two and three and was rejected in grade four. How-

ever, the p values for grades two and three were . 03 and . 06 

respectively. These findings indicate the possibility that the use 

of instructional aides may represent a means of using Title Ire-

sources to improve student achievement. 

It appears from further descriptive analysis of the independent 

variables which make up the aide utilization variable set that how 

aides are used in the Title I classroom is more important to im-

proved achievement than the number of aides in the classroom. In 

addition, the achievement of students whose aides' duties are com-

pletely or partly administrative in nature (e. g., record keeping, 

marking student papers) appears to be higher than the achievement 

gains of students whose aides perform primarily teaching and instruc-
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tiona! reinforcement tasks. This information is summarized in 

Table 12. 

The fourth hypothesis predicted that the R 2 increment in explained 

variance which was due to the two independent variables representing 

the factor of school-community support of Title I instruction would be 

significantly greater than zero. The null hypothesis is: 
2 

H4 : R support= 0 

This hypothesis failed to be rejected at the p = . 05 level in ·each of 

the three grades in which it was tested. Tables 9, 10, and 11 pro-

vide the pertinent information. 

The final hypothesis stated that the two-way interactions among 

the independent variables in the instructional contact and aide 

utilization variable sets would significantly add to the explained 

achievement gain variance. The null hypothesis is: 

H5 ·. R2 -0 interaction-
This hypothesis failed to be rejected at the p = . 05 level indicating 

that the amount of interaction variance remaining after the instruc-

tiona! contact and aide utilization variables have been hierarchi-

cally entered into the regression equation for each grade is not 

substantial. Tables 9, 10, and 11 provide this information. 
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Table 12 

Mean Achievement Scores 
of Title I Classes with Instructional A ides Expressed as 

Deviations from Mean Achievement Scores of Classes with No A ides 

Grade 2 Grade 4 

Standard Standard 
Types of aid utilization Deviation Error Deviation Error 

only administrative 
duties -3.7 2.9 -25.5 6.7 

mixed duties 3.8 1.7 6.8 4.7 

general teaching duties -2.7 1.6 -2.3 2.5 

small group duties -1.3 1.0 -0. 1 3.5 

Note. Deviations are expressed in normal curve equivalent (NCE) 
units 
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As each research variable set was hierarchically entered into 

the regression equation, a test of the regression homogeneity 

assumption was made. If the hypothesis of no significant hetero-

geneity had been rejected at any of the four entries of research 

variable sets, the analysis of partial variance (APV) would have been 

a,borted for that step and any interpretations for that set of independ-

ent variables would have relied upon descriptive analyses. There-

sults of these tests of the regression homogeneity assumption are 

provided in Table 13. 

In addition to the five formal hypotheses, the investigator per-

formed an overall significance test for each of the research factors 

across the independent samples in grades two, three, and four as 

described in Guilford (1973, p. 210-212). Table 14 furnishes there-

sults of this overall test for each of the four research factors re-

presented by sets of independent variables in the regression equation. 

This technique for combining the results of the significance tests 

across the grades for each factor indicated that the aide utilization 

factor is significant at the p <. 01 level. The remaining factors do 

not even approach statistical significance when combined across the 

grades. 

Table 15 furnishes the results of a supplementary analysis 

which was conducted on the fourth grade data at the student level. 

The purpose of this analysis was to allow a comparison of the 
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Table 13 

Tests of Regression Homogeneity Assumption After Entrance of Each 
Variable Set into the Regression Equations for Grades 2, 3, and 4 

Variable Sets 
Instructional Aide School-Community 

Contact Utilization Support 

Grade 2 
R2 Increment .013 .023 .004 

F* 1.2 1.1 0.6 

df 6,242 10,233 4,237 

Grade 3 2 R Increment .035 . 043 .016 

F* 2.8 1.7 1.6 

df 6,218 10,209 4,213 

Grade 4 2 
R Increment .033 .037 .029 

F* 1.1 1.1 1. 62 

df 6,80 10,71 4,75 

*No statistically significant tests 
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Table 14 

Tests of Significance of Variable Sets Combined Across Grades 

Variable Set 

Instruct ion a! 
Contact 

Aide 
Utilization 

School-
community 
Support 

Interact ions 

** p <.01 

Grade 2 Grade 3 Grade 4 Chi-s quare 

. 03 .06 .005 23.2** 

df 

6 
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Table 15 

Incremental Contributions of Independent Variable 
Sets to Explained Achievement Variance with Tests 

of Significance for Fourth Grade Student Level Regression Analyses 

Independent Cumulative Increment Degrees of 
Variable Set Multiple R in R2 F Freedom 

Covariates . 740 . 547 977.4** 1,818 

Instructional 
Contact • 746 .010 5.8** 3,815 

Aide 
Utilization . 752 .009 3.3** 5,810 

School-community 
Support . 754 .003 2.5 2,808 

Interactions .769 .023 1.0 18,790 

** p <. 01 

*p <.OS 
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effectiveness of the three types of resource allocations in explain-

ing achievement variance at the class level with their effectiveness 

when the same data were analyzed at the student level. Both the in-

structional contact variable set and the aide utilization variable set 

explain statistically significant (p <. 01) amounts of achievement vari-

ance. The school-community support set and the interaction set 

are not significant. 

Although more of the R2 increments are statistically significant 

in this supplementary student-level analysis, the increments are the 

same size or smaller than the increments for the same variable sets 

on the class -level analysis. 



CHAPTER 5 

Conclusions and Implications 

The investigator has conducted this study of the effects of school 

resources on student reading achievement in the context of several 

important factors which affect the interpretation of the study's results. 

These factors include an acknowledgment that home background vari-

ables are probably more important predictors of student achievement 

than are school related variables, that the variables which are under 

the control of the school's teachers and administrators and which are 

readily changeable represent a subset of all school-related variables, 

and that these changea.ble variables which represent allocations of 

school resources are inter-related in their effects on student achieve-

ment. In addition, the investigator has focused on a homogeneous 

population, the students in the part of the normal distribution of a-

chievement in each grade which consists approximately of the lowest-

scoring quarter of the students. Further, this investigation has al-

lowed for a study of the change in the average achievement of Title I 

classrooms during the period in which the students in those class-

rooms were receiving Title I services. Finally, the analysis has 

been conducted using a hierarchical multiple regression model in 

which the school resource variables have been entered in a prede-

termined order and in sets into the regression equation. Ten 

133 
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independent variables have been employed to assess aspects of 

three sets of school resources. 

In this chapter, the above factors are discussed in greater detail 

so that the influences of each on the interpretation of the results can 

be clarified. This discussion is followed by a discussion of the find-

ings for each of the school resource variable sets. The chapter con-

eludes with the investigator's explanations of the study's implications 

and suggestions for the improvement of further similar studies. 

Previous investigations (Coleman et al., 1966; Jencks, 1972) have 

indicated that family background and other socio-economic factors 

are better predictors of student achievement than are the differences 

among schools which the students attend. Thus, the potential for 

impact of school effects on student achievement may be modest. The 

most effective way of maximizing the potential effects of school-level 

variables appears to be the identification of educational practices 

which represent allocations of school resources that can be shown to 

positively affect student achievement. Since some of these resource 

allocations can be easily changed (e. g. , instructional group size) and 

others are changed with much greater difficulty (e. g., increased 

post -baccalaureate teacher education and training), the identification 

of ways of allocating scarce instructional resources which are both 

easily changed and educationally efficacious represent options for 

program administrators which merit serious consideration for 
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adoption. The rechanneling of resources to such practices would tend 

to improve the degree of positive impact of available resources. In 

addition, the changing of patterns of resource allocation could in-

crease the amount of effect on student achievement which is uniquely 

attributable to the schools and· not shared with home background, 

socio-economic status and other rival predictors of student achieve-

ment. 

This investigation focuses on a special sub-group of the school 

age population of students, participants in ESEA Title I programs, 

and examines the effects of selected resource allocations on the 

achievement of this group which has been targeted for extra instruc-

tional help because of prior poor achievement. Because this group is 

relatively homogeneous with respect to levels of achievement as com-

pared to the normal distribution of achievement, the variables which 

affect the achievement of these low-scoring students may be different 

from those factors which predict the achievement of higher scoring 

students. Alternatively, these variables influencing student achieve-

ment may operate through different mechanisms with different pat-

terns of inter-relationships among the variables. Thus, the vari-

ables which influence achievement for low achievers may differ 

from or work differently than the variables which influence achieve-

ment in students without severe educational deprivation. 
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Instead of investigating the effects of predictor variables on 

student achievement measured at one point in time, this study con-

siders the residualized post -test score, that is, the post -test 

score as adjusted for the pre-test score as a measure of student 

achievement. This is appropriate in a study of change because the 

pre -test causally preceded the treatment as represented by the pre-

dictor variables as well as the achievement outcome as measured 

by the post-test. In the strict sense, the adjusted post-test scores 

do not represent a measurement of change since no difference 

between the post -test and pre-test scores is taken. However, this 

strategy does constitute a measurement of change in that all of 

the post -test achievement variance which can be explained by the 

causally precedent pre-test has been removed before the effects of 

the predictor variables on the achievement variable are investigated. 

Only variation which could not be associated with the students' 

achievement as it existed before administration of the treatment has 

been left for correlation with the predictor variables. It is possible 

that the predictors of achievement measured in this way may be 

different from the active predictors of achievement measured at the 

end of treatment only. 

The results of the study may be interpreted in light of the fact 

that the instructional group was the unit of analysis. Cronbach (1976) 

has noted that the unit of analysis should reflect the nature of the 
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investigator's model and the nature of the research hypotheses. 

The instructional group or class was chosen as the unit of analysis 

because the investigator wanted to study the effects of resource allo-

cation decisions which affect groups of students that are treated 

under the same circumstances. In addition, the policy implications 

of the findings of this- study will be most useful to the program admin-

istrator if the effects of the resource allocations are investigated 

in such a way that inter-student differences in reaction to there-

sources within classrooms are subordinated to the more pertinent 

question of the inter-class differences in response to the resource 

allocations. A group of students who receive a treatment together 

will certainly vary among themselves in the degree of their response 

to the treatment because of the many differences in individual psycho-

logical makeup; however, the investigator's hypotheses are intended 

to test the differences in achievement between groups of students. 

In this view, some students in a class may benefit greatly from a 

certain resource allocation and some may not, but the variable of 

interest is in the group benefit as measured by the mean achieve-

ment score of the group at post-test time. 

A final feature of this study which should be considered in the in-

terpretation of the results is that the variable sets measuring the 

types of school resources are entered into the regression equation 
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in a pre-determined order and in stepwise fashion. The investi-

gator's model postulates that the order of entry of the variable 

sets should be one of instructional proximity to or directness of 

instructional influence on the Title I students. Also, the investi-

gator decided that, if two sets of variables had the same directness 

of instructional influence on the students, then the set representing 

the factor which was easiest to change or implement should enter 

the equation first. The effect of this strategy was that the maximum 

amount of the total explained achievement variance was explained by 

the variable sets which were most direct in instructional influence 

on the students and were easiest to manipulate. 

Conclusions of the Study 

The first hypothesis, that the average achievement scores of 

the Title I students would exceed their expected average achievement 

scores, was confirmed. The expected achievement scores, the scores 

which the students would have received in the absence of the Title I 

program, were computed using the assumptions of Model Al of the 

Title I Evaluation and Reporting System. In Model A 1, the assump-

tion is made that the students would have maintained the same re-

lative position or rank as compared to the post-test norm group that 

they held at the beginning of the Title I treatment as compared to the 

pre-test norm group. 
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The class-level gains beyond the expected level of post-test 

scores amounted to approximately eight, six, and seven NCE's 

in grades two, three and four respectively. These gains are approxi-

mately equal to one-third of a national standard deviation for indivi-

dual student scores. Such gains indicate a statistically and educa-

tionally positive effect of the Title I program on the participating 

classes. 

The validity of the no-treatment expected score assumptions for 

Model A1 has been questioned by some investigators (Echternacht, 

1978). The degree to which a local group of Title I students with a 

given pre-test mean score can be assumed to perform on the post-

test as the norm group children at the same pre-test score performed 

appears to be a critical point. This and several other potential threats . 

to the internal validity of Mode 1 A 1 have been suggested by Murray, 

Arter, and Faddis (1979) as a result of Model A1 's use of a pseudo-

control group from the testing company's norm group. Both Echter-

nacht (1978) and Murray et al. (1979) suggest that Model AI may, 

at least in certain circumstances, slightly overestimate the Title I 

program impact. However, the investigator has determined in the 

present study that the standard error of the gain estimates is small 

enough to justify a belief ,in the confirmation of the hypothesis even 

though estimates may be slightly biased. 

The confirmation of the first hypothesis indicates that the Title I 
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program in the participating school systems appears to be moving 

toward its original goal of helping to improve equality of educational 

opportunity for these low-achieving students. However, questions 

remain concerning the long-term effects of the Title I intervention. 

Several. writers have indicated that fall-to-spring testing periods may 

tend to provide a larger gain estimate than a fall-to-fall or spring-

to-spring testing (David and Pelavin, 1978). A possible reason for 

this is that Title I students may tend to learn less or forget more 

than regular students when not in school (Murray et al., 1979). Longi-

tudinal studies of Title I student performance over several years of 

program participation are probably necessary in order to provide 

more definitive. answers. Such studies are now in progress under 

U.S. 0. E. sponsorship (Anderson, 1980). 

The second hypothesis, that a variable set describing the con-

ditions of student exposure to Title I instruction would explain a sig-

nificant amount of achievement variance, was not confirmed. This 

variable set was made up of items assessing the amount of student 

exposure per week to the Title I program, the percentage of the class-

room teacher's time which was spent in instructional activities, and 

the student -to-teacher ratio in the classroom. Although the research 

literature which was reviewed suggests that these variables, and this 

variable set in particular, should exert important influences on stu-

dent achievement, no evidence of such influences was found. In fact, 
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even achievement variance which could be explained by either 

this variable set or another seems to be missing; since the student 

exposure set was the first of the independent variable sets to enter 

the hierarchical regression equation, it should have captured any 

achievement variance which was either uniquely explained by the 

exposure set or also explained in conjunction with another set. 

There are several possible explanations for the apparent lack of 

relationship between variation in student instructional exposure and 

variation in student achievement. First, the range of values of the 

independent variables may be too small for significant correlations 

with achievement scores to occur. In addition, the independent vari-

ables may not exert any influence on achievement in the range of 

values encountered in this investigation. An examination of the ranges 

of values for each of the three independent variables which make up 

the instructional exposure variable set caused the investigator tore-

ject these explanations. There would appear to be more than enough 

variation in the values of the variables to allow potential correlation 

with achievement. Also, the values contained within the ranges of 

values for each variable include values which have been found in the 

literature to cause significant effects on achievement. 

A more likely explanation for the lack of effect of this variable 

set on student achievement is that the explanatory power of these 

variables may lie in within -class effects rather than in between-
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class effects. Cronbach (1976, chap. 2, p. 7) offers an example of 

how this can occur. In other words, the instructional exposure 

variables may be affecting individuals within classes in different 

ways (i.e., an interaction between the exposure variables and an 

unidentified student characteristic) but the class achievement means 

remain unrelated to the levels of the exposure variables. Since 

this investigation was conducted to test class-level hypotheses, this 

analysis could be expected to be relatively insensitive to differences 

in individual attention given by a teacher to students or to other stu-

dent -level manifestations of the class-level variables making up the 

instructional exposure set. The investigator believes that these con-

jectures are reinforced by the fact that instructional exposure was 

the most significant of the independent variable sets in explaining 

achievement of fourth graders whose scores were analyzed in a 

supplementary student-level analysis. This indicates that the in-

structional exposure variables may be active in testing student-

level hypotheses but relatively inactive when class-level analyses 

are performed. As Cronbach wrote, "The aggregate variable 

often represents a different construct from the individual-level 

variable" (Cronbach, 1976, chap. 1, p. 11). 

A final possible explanation for the lack of effect of the instruc-

tional exposure variable set is that the investigator's model was 

possibly misspecifled · with respect to the exposure variables. The 
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three selected variables are primarily measures of quantity 

of student exposure to Title I instruction rather than quality of 

exposure. Other variables such as the amount of individuali-

zation of instruction in the classroom might be considered as 

substitutes for the variables used to assess student instructional 

. exposure in this study. 

The third hypothesis, that the patterns of instructional aide 

utilization would explain a significant amount of achievement vari-

ance, was confirmed in grade 4, fell slightly short of confirma-

tion in grade 2, and failed to be confirmed in grade 3. This 

variable set consisted of two components, the number of aides 

in the classroom and a description of the types of aide duties. 

The type of aide utilization appeared to be the variable which was 

most active in increasing the amount of explained achievement vari-

ance in each of the three grades. The differential effects on achieve-

ment of having one, two, three, or no aides in the classroom were 

not significant. 

Since the aide utilization variable set appeared to be strongest 

in explaining achievement in grade 2 and 4 classes, a descriptive 

analysis of the differences in predicted achievement for each of 

the four types of aide usage as compared to the group of classes 

which had no aides was performed in these grades. While 

no hypotheses were tested in comparing the differences in achieve-
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ment means among the groups, there were definite descriptive 

differences among the groups. In both grades, the groups whose 

aides performed some teaching duties and some record-keeping 

duties had the highest achievement scores; the classes whose aides 

performed only record-keeping and clerical duties had achieve-

ment scores substantially below the scores of the classes with no 

aides. The performance of the classes whose aides performed pri-

marily teaching tasks or who primarily worked with small groups 

to reinforce teacher-initiated instruction was essentially the same 

as or slightly lower than the reference group of classes with no 

aides. 

It should be noted that the highest and lowest scoring groups 

consist of a small number of classes -about ten percent of second 

grade classes and five percent of the fourth grade classes. How-

ever, the investigator has determined that these classes are not 

concentrated in one school or with one teacher but are scattered 

over a number of school systems. While it would lend strength 

to interpretation of the differences among the groups if the highest 

and lowest scoring groups had more classrooms in them, the dis-

persal of these classes over the participating school systems 

indicates that the differences are probably not the result of factors 

which are unique to a given teacher or school system. 

The investigator believes that, if these differences between the 
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groups of classrooms with different patterns of aide utilization 

are due to real differences in the effects of aide utilization on 

achievement, then these differences may be interpreted in a way 

which is consistent with the interpret at ion of the test of the second 

hypothesis concerning the effects of student exposure to Title I 

instruction. The higher achievement scores of those classes 

whose aides engage in a mixture of both teaching and clerical 

duties may indicate that the teachers in those classrooms have 

worked to integrate the aide more fully into their instructional 

program. The teacher who had not thoroughly planned for ways to 

use an aide effectively might be expected to assign that aide to 

one type of task and to work independently of the aide much of the 

time. 

Thus, it is possible that the teacher who flexibly uses the aide 

and who may do a more thorough job of organizing the mechanics 

and the presentation of the instructional program to Title I students 

may be a teacher whose classes achieve more as groups. Here, as 

in the second hypothesis, the investigator suggests that the alloca-

tion of resources which allow for the direct improvement of the 

quality of instruction rather than the quantity of instruction may 

be a viable approach to systematically improving student achieve-

ment. However, the findings of this study do not prove conclusively 

that these suggested mechanisms and relationships between aide 
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usage and instructional quality are the actual causes of observed 

achievement gains in Title I students. The findings do suggest 

the plausibility of these ideas which could be further investigated 

in a future study. 

The fourth hypothesis, that the variable set describing the 

amount of support for Title I instruction in each class by the ad-

ministrative staff and the parent advisory council members would 

explain significant amount of achievement variance, failed to be con-

firmed. This variable set was made up of two variables - a three-

item scale measuring the teacher's perception of the principals and 

the central office staff's support of his /her instructional efforts 

in the classroom and a measure of the activity of the school parent 

advisory councils. 

Because Title I operates as a special program in most schools, 

it was hypothesized that an instructional program which necessitates 

scheduling adjustments and other administrative interventions might 

be more dependent on the amount of administrator effort and work 

exerted than the regular instructional program. Administrative 

staff supported the instructional efforts of Title I teachers in the 

participating school systems by making economic and testing data 

available for student selection, by securing equipment and materials 

for instruction, and by making arrangements for Title I students to 

leave their regular classrooms to attend Title I sessions and to make 
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up any important work missed as a result of Title I attendance. 

School parent advisory councils (PACs) are a formal part of 

the required activities for operation of Title I programs in the par-

ticipating school systems. Each Title I school must have a group 

of adults as an advisory group. This group may consist of inter-

ested adults who are not school system. employees; also at least 

half of the PAC members must be parents of Title I children. It 

was hypothesized that this parental and local adult participation 

might serve to stimulate school personnel to be more zealous in 

identifying and serving the most disadvantaged students and thus 

to indirectly improve student achievement. 

There are several possible reasons for the failure of this vari-

able set to explain significant amounts of student achievement vari-

ance. One is that, since this set was entered into the regression 

equation after two preceding sets, any achievement variance which 

would be jointly explained by this set and one of the preceding sets 

had already been partialled out. Thus, most of the remaining 

achievement variance which was attributable to the school-commun-

ity support variable set was unique to that set and not shared with 

other variables; therefore, the total amount of achievement vari-

ance available for correlation with this set may have been small. 

Of course, this fact was a consequence of the use of a hierarchical 

model in which the student instructional contact and aide utiliza-
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tion variables were intentionally allowed to enter the regression 

equation before this variable set. The investigator's model 

postulated that the effect of the school-community support set, 

if any, would operate mainly through its effects on the student 

exposure-to-instruction set. However, because the additional ad-

ministrative workload and the formation and operation of parent 

advisory councils constitute a significant allocation of Title I re-

sources, the investigator decided to include these variables in the 

model in order to assess the size of any unique effects on student 

achievement which were not shared with other explanatory vari-

ables. These effects are apparently quite small. 

Another possible reason for the findings of no significance for 

this variable set is that other measures of community support and 

administrative support may more powerfully explain student achieve-

ment. The measure _of administrative support used in this study 

was the teachers' opinions of the degree of administrative support, 

not actual counts or descriptions of activities of the administrative 

staff. In addition, the support of the general community for Title I 

programs in a school may be more important to increasing achieve-

ment than the activities of a group of parents and .interested adults 

whose activities are primarily determined by the Title I staff, 

especially the system's Title I coordinator. Although some of 

these activities which are suggested by federal regulations involve 
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direct interventions on the part of the school PACs (e. g. , visits 

to Title I classrooms and observation of the instructional activities), 

the main duties of the PACs were of an auditing and overseeing 

nature and were focused on the instructional policy and evaluation 

of the operation of the Title I program in a school. 

The fifth hypothesis, that the first-order interactions between the 

variables making up the student instructional exposure set and the 

aide utilization set would explain significant amounts of achievement 

variance, also failed to be confirmed. The investigator's expecta-

tions were that different student-to-teacher ratio, average weekly 

amounts of instruction, and percentage of teacher time spent in in-

struction would occur in the presence of an aide than might occur 

in the absence of an aide. This could lead to a joint effect on achieve-

ment of these variable sets over and above any additive combination 

of separate effects which they might exert. 

The non-significance of the set of interaction variables indicates 

that, at the class level of analysis, the possible conditional rela-

tionships between the two sets of classroom instructional variables 

were not potent sources of achievement variation. The findings of 

the fourth grade student level analyses indicate that this may be al-

so true at the student level of analysis. In both cases, most of the 

achievement variance which was available for correlation with the 

independent variables in the investigator's model was apparently 
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claimed by the main effects of the variable sets which preceded 

the interact ions in the hierarchy. 

Implications and Recommendations for Further Research 

The present evidence indicates that the achievement differences 

between the Title I children and children in regular classrooms are 

being reduced. By Coleman's definition (Coleman, 1968, p. 23), it is 

possible that these children may eventually reach equality of educa-

tional opportunity when their achievement is comparable to that of 

non -Title I students. In other words, the Title I students have appar-

ently learned more in the presence of the Title I program than they 

would have been expected to learn in the absence of Title I. If these 

gains are of a sustained nature and last longer than the intervals be-

tween the fall and spring testings in a given school year, and if 

these gains can be repeated over several years of schooling for 

these students, then these students may be able to overcome much of 

the educational disadvantage which caused their placement in Title I. 

However, this is probably an unrealistically optimistic scenario. 

A more likely picture is that Title I students may gain a modest 

amount more in achievement than expected during the school year 

because of the extra help furnished by Title I, may lose a sub-

stantial fraction of this gain during the summer vacation from school 

and Title I, and may gain less and tess with each succeeding year 

as compared to non -Title I students. In this scenario, the net effect 
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of their Title I experience may leave the students with higher 

achievement than if they had not participated, but not matching the 

levels of achievement of non -Title I students after both groups had 

finished school as compared to the achievement distribution which 

existed when both groups began their schooling. 

It appears that the role of resources whose levels of allocations 

can be easily changed is limited in explaining Title I student achieve-

ment. The total achievement variance accounted for by the resources 

studied in this investigation was approximately 8 percent of the total 

in grade 2, II percent in grade 3, and 22 percent in grade 4. The 

type of aide utilization appears to be the only investigated resource 

which can explain statistically significant as well as practically sig-

nificant parts of the total explained achievement variance. 

The Title I coordinator who is seeking ways to maximize the posi-

tive impact of Title I on student achievement and who wishes to use 

the results of this study can adopt one of several possible strate-

gies. First, he or she can reallocate available resources to ways 

of using aides to improve the quality of instruction which teachers 

deliver. Money and staff time spent in training Title I teachers in 

effective ways to use instructional aides in their particular class-

room setting may be one way to accomplish this. 

A second strategy would be to adopt the position that this study's 

conclusions apply only to the ways in which instructional programs 
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have been implemented in the group of school systems studied in 

this investigation. This implies that different and more positive 

conclusions might be reached if the participating schools and class-

rooms were organized and operated differently. The investigator 

believes that, while replication of this investigation with other 

samples is certainly worthwhile, the conclusion that the effect of 

easy-to-change school resources on achievement is small will pro-

bably not change because of the diverse nature of the schools in the 

present sample. 

A third strategy would be to turn administrative attention to vari-

ables which can be influenced by the school but which are more diffi-

cult to change than the ones studied here. The effects of variables 

such as teacher enthusiasm and morale, the amount of individuali-

zation in the diagnosis and remediation of student achievement 

deficits, and types of teacher instructional techniques used in the 

classroom could be further studied using the methodology of this 

investigation. 

Finally, the Title I coordinator could allocate Title I resources 

in an attempt to influence other variables which are probably more 

powerful than school-controllable variables in affecting the levels 

of student achievement. For example, the activities of the parent 

advisory councils could be expanded to include regular visits to 

the homes of Title I parents by the parent members of the PAC. 
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During these visits PAC members could furnish Title !-financed 

books and other instructional materials directly to the parents of 

the Title I children and could encourage the visited parents to take 

an active part in their children's education. 

There is some evidence that the effects of Title I within classes 

may be greater than the effects between classes. Previous authors 

{Coleman, 1966) have found that the within-school component of ex-

plainable achievement variance is much greater than the between-

school component. However, this investigation suggests the possi-

bility that much variance may exist within teacher groups. If true, 

this may indicate that efforts to find resource allocations which 

cause achievement gains across all types of program implementation, 

teacher characteristics, and student characteristics may be doomed 

to failure. The primary effect of Title I on student achievement 

may lie with interactions between student characteristics such as 

learning styles and teacher characteristics such as primary instruc-

tional mode. 

Grouping together all of the children who are now responding to 

the Title I remediation efforts might result in large gains for those 

students who?e needs were being met and in losses for the others. 

This, however, would be politically and ethically impossible to do. 

A more practical suggestion for future research is to look for inter-

actions between student and teacher characteristics within classes 
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after having removed all between -class effects from student achieve-

ment scores. Cronbach (1975) has suggested such a strategy in a 

slightly different context and it appears to offer some potential for 

allowing investigators to measure the full impact of Title I. 

Future studies of the effects of Title I resources on student achieve-

ment may be improved in several other ways. First, alternative 

definitions of the independent variables may result in greater expla-

natory power for these variables. For example, the present measures 

of school-community support of Title I instruction consist of the num-

ber of PAC activities and teacher ratings of administrative support. 

More reliable and sensitive measures might be obtained by means of 

direct, rather than indirect, observation of the levels of these vari-

ables. The use of attitude assessment instruments might measure 

more validly the degree of administrative and PAC support of Title I. 

In addition to the redefinition of the independent variables, the 

select ion of different locally controlled and allocated resources might 

yield improved results. Independent variables of potential power in 

explaining student achievement are measures of the quality, rather 

than the quantity, of Title I instruction. For example, the difficulty 

and diagnostic appropriateness of the Title I teacher's instructional 

techniques and strategies might be assessed. Interactions between 

student cognitive styles and types of instructional techniques may 

offer insights into why some children benefit more than others from 
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their Title I experiences. 

The effects on achievement of the curriculum and instructional 

materials used in Title I classrooms should be further investigated. 

Interactions between these variables and aide usage and the quality 

of student exposure to instruction could be important determinants 

of achievement. 

Allocations of Title I money and staff time which serve to im-

prove the quality of the educational interactions between the teacher 

and the student should be examined. For example, Title !-financed 

in-service training for teachers may serve to improve the quality 

of instruction and thus to improve student achievement. Training 

which helps teachers to improve their recognition and diagnosis of 

Title I students' learning problems may motivate teachers to work 

harder with these students. Training which causes teachers to use 

instructional aides more effectively and which helps teachers to 

adapt a general curriculum to individual student needs may indirectly 

cause achievement gains. 

In conclusion, the allocation of Title I resources from the school 

system level probably will not produce substantial achievement in-

creases across all types of classroom environments and student charac.-

teristics. The effectiveness of resource allocations probably rests 

with the classroom teacher and aides and the ways in which they in-

teract with students. However, a great deal of investigative work 



156 

must be done before educational researchers can offer Title I 

teachers the kind of knowledge that will enable them to match 

the type of Title I intervention to the ways in which each student 

can best learn. 
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Comparison of School Systems in Study Sample 
with Virginia School Systems 1977 - 1978 

Average number of 
pupils in school system 

Average teacher salary 

Buying income per house-
hold 

Average instructional 
class size 

Cost of Title I services 
per pupil 

Sample 

7,304 

$12,108 

$15,597 

19.3 

$504.51 

Virginia 

7,585 

$12,558 

$17,276 

20.1 

$416.40 
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Please Hll in the blanka and 
school. lleturll the C<MIIt>lct:ed 

!Mrk lhe Sillgle beat 
forta In the ai:taclie<l 

answer for each queetlon to reJ•rescnt your lnterpretut Ions of pract I CPD at your 
stamped and addressed envelope. l'hnnk yolo (or your cooper at I on. 

t. Your school •llviolon umoc 9. llow much Input do you have in the utilization of your alde(s)1 

2. Yt>ttr school nnme __ _ 
). Hho h l'rltaa.!!!! responsible for oelectlng the Title 

lll8terialil1l•nt you uaef 
( ) the Title l iustructlonal staff/teachers 
( ) Title I athofnJstcatlve & IIUJ>ervhory naff 
( ) both the 'flUe I inatructlonol and 

supervisory staff 
( ) non-Title 1 admlnhtrat:lve & snpe•·vtsory auff 
( ) other; please apectfy -----

'" llow lllllCh chutce did Title I teachers have in the selection 
of the THle 1 lllftlerials you are pl'esently usingl 

to. 

( ) none 
( ) some; e.g., I fttake suggestions or direct pnrl of the tlme 
( ) consldorable 
( ) I have complete responalblllty 
( ) nthor; please apedfy. ------------------

If the 
school 

( ) 
( ) 
( ) 
( ) 

H 

rer,ular Tltle I teat·ber 18 absent fn~ a portl.on of the 
day, .. hat action most often 19 taken? -
Title I classes are cancelled 
an alde takes over tl•e class 
a regular substitute t"acher takes the Tltl.e I cla9S 
a special Title I substitute takes the claan 
classes are combined wltb other Tl.tle I claases 
other; please specify ( ) IIOIIe 

( ) """"' cousi.tenll•le ( ) 
H. If the ~eguhr Tltle I teacher Is absent for the entire day. 

what act ton most nften I o I" nk.en7 ----
( ) complete 

5. In Y"'•r uplnlon, was this level of l.nvnlve1nent In lllllterlal 
selection ~ufflcl.,nt1 

( ) nu 
( ) yes 
( ) lltlter; please specify 

'' yvu lu111e ~ a<d<& o' 4_11Jlbi.ll<l itt "'"''cl•~H'o""'• pt.-tu ch~ol!. lt~-U !112 • 
ltnol !I<' t" qut!tfflll 1~. 

6. lluw much Input did you have tn the selection of aides ln 
you.- daoSrtO(\M wt.u ore pdd by Title n 

( } there are no Title I patti aides In my clasaroo111 
( ) mme 
( ) ~<,...e; e.g., I was asked for sur,gestlona 
( ) emu Lderabl e; e.g. , I he I ped I ntervlew 
( ) I had COI•plcte t"eSflullBI.hl lity 
( ) other; please specify 

1. llnw '""'"" lnpul did you have In the aelectlon of dtvislon-
f>illd llfclus ln your ch11sroom1 

( ) there are no dtvhlon·pnl.d oldes In Ill)' classro0111 
( ) '"""' ( ) tmiiM!; e.g., I was asked for suggestions 
( ) counlderable; e.g., 1 helped Interview 
( ) l had COIIIjtlete r"HflOIISlhtllty 
( ) other; please spec try __ 

8. flow much lnput did you have In the selt'ctJ.on of volunteer 
aides l11 your c.:lassroom1 

( ) l.here are no volunlt'er aides l.n •Y cluaarootll 
( ) 
( ) 
( ) 
( ) 
( ) 

none 
S4llaei e.g .• l was nnked for suggest: Ions 
.:oust.leral.le; e.g., I helped lnl<!l view 
I had cmvplete re .. pondblll ty 
other; please sj>ectfy 

ll. 

llo. 

15. 

1'-1 

( ) Title I classes are cancelled 
( ) au aide takes over the classes 
( ) a regular auhst ltntl' teacher takes the Title I classes 
( ) a st•ecilll Title l subslttute takes the class 
( ) clasaes an• combined with other "rttle 1 clasnes 
( ) other; please specify----·-·---------

What happens when 11 student who 1& at school does not come to n 
ocbeduled Title l cJau7 

( ) on atde seeks lhe student out 
( ) a teacher seeks the student out 
( ) the prinelt>al seeks the student out 
( ) a support service person seekR the student out 
( ) the situation is ignored 
( ) uthet:: ple11se speclfy --------------·-

llow supportive of the 1'1tle ( progratR Is the pdnciral lot the 
case of thO! Tl.tle I student who repeatedly fails to attend 
the Tltle I claas7 

( ) non·aUpJ•Ortlve 
( ) 1110de rate l y fiU(lJ>OK t I ve 
( ) very supportive 
( ) ot.hcr; please specify------------·-·---

llow would you compnre the Title J fRcllltles with tltosc 
regular classroo111 for a c001parahle nuntber of studenta7 

( ) 'Cltle I mtch W<><9o 
( ) about the s<lllte 
( ) Tl.tle 1 better 
( ) other; plense specify 

lloes your t•rfnclpnl po·ovide the Title I classroom with 
and liUf'plles not speclflcally budceted fur hy Tl.tle 11 

( ) seldom, lf ever 
( ) SORiet I""'" 
( ) Y"" , wh"" r "'I'll reel 
( ) other: t>lease sp.,clfy ---------------·-·---· 

of the 

mat'erlnls 

....... 



* 16. 

• l1. 

* 18. 

19. 

20. 

21. 

22. 

21. 

Your eatt .. la of the adalnlatratlve support provided to 
the Title t proare• by the ~principal la 

( ) Mint .. t 
( ) ..derate 
( ) considerable 
( ) extensive 

Your estluta of the Tttle I prograa cntppo.:t by your 
school dlvtston'a Title I adalntetratton ts ----rJ iiiliiliiil-- ---

( ) ....terata 
( ) consfderable 
( ) extenalve 

Your eel.l .. te of the Title 1 progr- support by your 
divtalon'a central office adaintatratlon is 

( ) aliitiiiir-- --
( ) ...terata 
( ) conliderable 
( ) extensive 

llow did you becOIMI a Title I teaeher7 
( ) l waa aoved fr- another poeltlon, not by •Y choice 
( ) 1 WaB -Ved fr- another podtlon, loy M)' choice 
( ) I waa eaployed apeclflcally for this poaitton 
( ) other; please apectfy 

llow la 
( ) 

( ) 

( ) 

( ) 

your Tltl.e I claaar- aet uc7 
aa a .:eaource center to whica atudenta coae part 
of the day 
aa a self-contained claaou·- where atudeuta atay 
all dap 
aa a reaular claaarooa in which Title I resource 
pereona spend part of their day 
other, please specify 

!low are aldea aoat often uaed In your Title I claaarooa7 
( ) to aark papera and axerclaea 
( ) to .. tutatn student recorda, and do other 

aanaaedal taalta 
) to aaaiat in all teachlna taaka 
) to reinforce teRcher lnltlated lnatructlon with 

lmllvlclual atudenta or in eaall aroupa 
( ) other; please specify 

llow adfl<tuately clo pou think you and the reaular claaar-
teacher caa.unicate about tnstructlon7 

( ) Inadequately 
( ) barely adequately 
( ) adequately 
( ) extreaely well 
( ) other; please specify 

To what extent do your preaent dutlea reflect the Job 
deacribed to you when you were aaalgned to Title t? 

( ) no job description waa alven 
( ) not at all aa described 
( ) aoaewhat •• explained 
( ) closely 
( ) verp closely 

2ft. 

25. 

26. 

27. 

* 
* 
* 

28. 

29. 

llow r-Uler are you with the total Title l project (proau•) 
ln your dtvlalonJ --

( ) t k.- very tittle about the total r,rogrma 
( ) I have a aenerel underetandlna of t ae total prosra• 
( ) l lmow a &l'eat deal about tlae total pl"ogr-

ldentlfy the fdtMry appl'oaclt yo11 use to oraanhe youl" clnaa 
for inalructloaa. 

( ) a cna.erclally available overall aanageaent ayetea, such 
as the Wlaconaln Dealan or Fountain Valley 

( ) a c-erclally available overall aanas•-nt eyst.,. which 
haa been eubatantlatly aodlfled · 

( ) a dealanated af.proach baaed on a particular set of 
aaterlala Wfalc a aer include ita own aanageaent ayete•, 
euch •• blstar Ol" Open Court 

( ) a locally develC1ped ayatea • 
( ) .., personally developed eyatea 
()other; please apeclfy -----------

If you are a teacher of reading for Title I atudenta, check the 
2!!!!!1 lnetructlonal approach uaed. 

( ) lanauaae nperlence--eaophaeia on worda in Meantnaful 
contexte 

( ) phonetlc approach•-eaphada on developaent of word attack 
akllla • 

( ) developaental reading approach--eaphaala on sequenced 
presentation of IIIRterhla 

( ) eclectic--a variety of aaterlala and """thodologlee 
( ) other; please specify 

Please allow the percenteae (rounded to the nearest ten) of your 
teachin& day apent in each of the followioa actlvltlea: 

_____ t in non-lnat~uctlonel tt .. 
__ t In lndlvldual lnatructlon 
__ t In aaall group teaching 
_____ t ha large group teachtna 

tlo~.ae aloo11U "tt adJ "" 
to 1111• 

flow aaany tlaea haa your Title I claaa been foraally observed 
thla peat year by the followlna persona? Pleaae count aultlple 
vlalta on the aaae day aa a alnftle vlslt. 

vialta by pour school principal 
vlalta by your dlvlalon Director/Coordinator 
vletta by your eupervleor or subject aattel" apeclallat 

What h your blaheat level of edncatlonal attalnaent7 
( ) lese than the &atcl~lor'a dearee 
( ) Batchelor's cleg~ee 
( ) B.A. plua lO quartel"-hours (20 se-ater-hours) 
( ) Haeter'a dearee 
( ) H.A. plua )0 querter-houra (20 •-•ter-houn) 
( ) Doctoral desree 

lO.Pleaae tndlcate your -Jor field for the hlgheat degree earned. 

T-2 
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c...,.•htt. tl•i~ quu.ti<>ll o11l1J i4 Y"" au a ttacl,.~ "' ua•li11~/l~fl!}ll«9~ aH& fo• Tltte l 
Jl. for the progr.a~~~a llotcd below, t•lease Indicate the use made of each and the relevancy to your Tltle I readl.nr. program. 

f~tency of use: 
none. 7 . . . . . . filih 

I'.!~A!:.!E! : !'elevancy .!!t_hr.!?f.~'!" 
none. . . . . . . . li!P 

) ( ) ( ) ( ) ( ) Photot' ( ) ( ) ( ) ( ) ( ) 
( ) ( ) ( ) ( ) ( ) Systems 80 ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) lwffmsn Reading Program ( ) ( ) ( ) ( ) ( ) 
( ) ( ) ( ) ( ) ( ) Wisconsin Oestgn ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) l're-readln~ Sktlls Progra•• 
(Encyclope~la 1\rltannlea) 

( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) lligh Jntensl.ty LeArning Systems( ) ( ) ( ) ( ) ( ) 
( ) ( ) ( ) ( ) ( ) Sulltvan Progra-ed Reading ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) Paychotecbnlca ( ) ( ) ( ) ( ) ( 
) ( ) ( ) ( ) ( ) EO!. ( ) ( ) ( ) ( ) ( ) 

) ( ) ( ) ( ) ( ) Onsal system; please specify ( ) ( ) ( ) ( ) ( ) 

---
( ) ( ) ( ) ( ) ( ) t!ultl-1110del ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) <~ther: please specify ( ) ( ) ( ) ( ) ( ) 

C'""l'r.t~ ll.ia •f'teHI"" nut•1 t« yoo ~~~• It t~aclot!l <~i ~Mth• .. •ti~A 4n!l fiJ.(v I 
"-..1 

12. For the programs listed below, !>lease indicate the uae IIUide of each and the relevancy to your Title I ..,.u, progrlf ... w 
frequency of us.e: 

nnne. :-..•. -:-:TiTgb 
proara111: !:.~!1.£I~F,·!!f.~' none. • • . . ... 1lg 1 

( ) ( ) ( ) ( ) ( ) llhtar Ar ltlo~~~etlc ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) Systems 80 ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) llnffOilln ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) UtS ( ) ( ) ( ) ( ) ( ) 
( ) ( ) ( ) ( ) ( ) SRA ( ) ( ) ( ) ( ) ( ) 
( ) ( ) ( ) ( ) ( ) Sullivan Progn•n'"'ed Hath ( ) ( ) ( ) ( ) ( ) 
( ) ( ) ( ) ( ) ( ) Psychoteclutics ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) Elll. ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) Basal systea~: please s1•ecHy ( ) ( ) ( ) ( ) ( ) 

---~-··--·--------

( ) ( ) ( ) ( ) ( ) ltultt-model ( ) ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) ( ) other; I' I. ease spec Hy ( ) ( ) ( ) ( ) ( ) 

----
Jl. Any commenls7 

T-l 



Complete the followln& lnfot118tlon 011 each a~:oup of Title I 
etudenta you instruct. Croups are defliiH aa atudenta who are 
aaalaned to you for lllatructloll and therefore attent Title l 
claaeae at a apeelfled t~. For ex.-ple, Group 1 •laht be the 
flcat aroup of students you lnatruct each day fr- 8:30 to 9:00. 
Space haa been pcovlded for aeven froupa. lf you lnatruct .ure 
that seven groups, add the .... in oc .. tion for each edditlonal 
aroup at the end of thh section. lf you are a "aelf-contalned-
ctaaeroo." teacher, please co.plete a separate for. for the 
readtna/lanauaae arta interval and the .. th interval. 

&roup .. ettn& rr- •·•· until •·•· --· -..... -.. ... 
aubject taught: ( ) readtna/languaae artN ( ) .. th..atlcs 

* __ average nu.ber of atudanta typically preaent 

II ___ nwaber of Title I teachers preaent 

__ number of aidea p.-eaent 

____ no.-ber of other lnatructlonal peraonnel (tnclucllna peer 
tutora, volunteers, etc.) 

* __ lenath of dally ae .. ton, in •lnutea 

2 
J 
4 
5 
6 
1 
8 
9 

10 
1l 
12 
ll 
14 * __ nu.bar of days per week that the aroup ... u 
lS 

weeks of project instruction IJIOt .illet..Uat trd.illfll 16 __ actual total 

_________ t.eat, level, and for. used aa pretest 11 

____ pretest date: ..nth and day l«tid·polat .,, tu«at Pflllodl 18 
19 

___________________ teat, level, and for• used ae poatteat 
20, 

______ poatteet date: -nth and day l•i.d·•"''"' o4 tutl"fl pe.Uodt 21 

• code RUIIber of any alde(a) associated with this 
---- --particular aroup 

c-nta applytna to tlate particular aroup: 

if the teet ac:nrlna service hae p.-ovlded you wlth an liCK gatn 
fot" thte aroup of atudente, pleaee rerrt otlly the satn and 
do not cu.plete the rtaht haR<I aide o thle pafl.e 

T-It ••• 

22 
21 
24 
2S 
26 
21 
28 
29 
JO 
ll 
J2 
]) 

14 
)5 

...... .... 
~ ~ lj;:; 
... u~ 
!: il'"' .... >. ... -
-- '>-f! ... a.. -o 
Iii;~ _.._ 

etndent initials Ill! I r 
ow: ntMiber t! .,. o a. 

liCE liCE apcclal 
preteat post teet aeo.-e• 

- --~-·- ------ ---- ··-·····----------------------- ----- ----~----

*special acore to be fJ.llecl In for schools uain11 1110del 112 
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....... 
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'l'o: Aides assi.gned to a Tltle I classroom (paid from any source). 
l'lease fill In the blanks and mark your answers to represent the tln1e you spend in l'itle I a<'l·ivltles. PleaRe 111ark the 
single best ans~o~er for each <1ues1:Jon. Return the completed form in the attached stlllll(led and addr .. ssed envelore. Tlmnk 
you or your cooper at I. on. 
l. Your school division name 

2. Your school name 

). rl.ease indicate your hl.ghest level of education. 
( ) !Ugh school diploma 

lO. 

' ( ) A:;socl.ate degree 
( ) Bachelor's degree 
( ) llachelor' s plus lO quarter-hours (20 semester hrs) " 11. 
( ) Master's degree 
( ) ahove Master's degree level 

4. To what: extent do your present duties reflect the job 
dt'scribed to you when you were assigned to a Title I 
classroom? 

( ) no job description was gl.ven 
( ) not at all as explained 
( ) somewhat as explained 
( ) cloNely 
( ) very closely 

~- Who intervie~o~ed you before employment (or assignment to a 
Title I classroom)? Check as 111any as apply. 

( ) Super lntendcnt or l'ersonne 1 Officer 
( ) Tille I Director or Coordinator 
( ) Principal 
( ) l'lt le l l'eacher(s) 
( ) other; please speclfy 

----·--~ 

6. Who selected an<! assi.gned you to your present position? 
( ) l'ltle I administrator or staff 

12. 

1), 

( ) non-Title I administrator or staff 14. 

7. !.lid 

( ) other; please specify---~-··------·------

you 
( ) 
( ) 
( ) 

choose to bf' assigned to a l'itle I classroom? 
no 
yes 
otht'r; please specify 

8. llu~o~ familiar are ynu with the total l'Hle ( project 
(progra•n) in your division? ---

( ) I know very little about the total program. 
( ) [ have a general underst,.nding of the total 

proc,rnfft. 
( ) I know a great deal about the tot11l program. 

9. How do you work with students? 
( ) I have the same students every day for a speci.fic 

activity. 
Teachers asslr,n dal.ly or weekly the students ~o~lth 
whom I wi.l.l wo£1<. 

What i11the usual. nmnber of 'fttle l students you work wlth at 
one timf'? 

( ) one student at a time 
( ) 2-5 students 
( ) 6-10 students 
( ) ll-15 students 
( ) more than 15 students 

l~hich best describes your duties in the Tit I e I classromn? 
( ) I mark pat>ers and exercises. 
( ) I tRaintaln student recordn, an•l do other n.aua,\er·ial 

tasks. 
( ) I assist in all teaching tasks. 
( ) I ~eeinforce teacher inf.llate<l instnu:tf.on with 

indl vidual students or in small groups. 
( ) other; please specify ------·--------·---

Jlow often do you and the t•·acher(s) wlth whom you work have 
planning sessions? 

( ) seldom, if ever 
( ) month} y 
( ) ~o~eekly 
( ) dally 

llo~o~ often are you consulted on ilwtTuclion"l decisions marl<' 
in your Title I classroom? 

( ) seldom, if <!Ver 
( ) monthl.y 
( ) ~o~eekly 
( ) dally 

!low much of 
each of the 
minutes rer 
appropriate 

your avera~ dal !.L.!.!me i.u minutes is spent in 
followTng-duffis? (F'ol'f!iampTe,--rr you spend '•5 
day on lunchroom duty, you would enter '•S on the 
line: if 25 mlnutt's per week, enter 5.) 

llli.nut_e.!!_: <!IJ!1' 
recot·d keering 
l uncln:oom duty 
bus duty 
p lanninr, and prep:u·at tnn 
reinforc<'ment of l<>ach .. r-lnltiated lnr.truct ion 
teacher ar.sist,.nce (bulletin boards, learning 
centers, <'tc.) 
other activities; please Spf'cify 

total minutes fn Title I assigned work day 

other; please specify 15. 1\ny comments? 

A-1 
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To: Designated PAC member at the Title 1 target school level. 

!'lease fill ln the blanks and mark your answers to rel'resent your inter.,retations of practices ln your PAC. Please mark the 
s!_!lg!_!t !;r.est answer for each question. Return the completed foJ'm In the attached stamp"d and a<J.Iressed envel.ope. Thank you 
·ror·your cooperation. 
l. Your school division name 

2. Your school name 

J. Uow many members are there on the school PAC? 

4. How many of these members are l'at·ents of Title 
I students? 

* 5. for each activity listed below, please mark if the PAC had 
a chance to l'articlpate, and if they actually did. 
particll'ated? we actually 
~_£uld b~: hay~--- !!'.:.!'iv!!Y: 

( ) ( ) 

( ) ( ) 

( ( 

( ) ( ) 

attended a meeting about the 
role of the Title I PAC 
made rec0111111endations about the 
most l'~esslng needs that should 
be concentrated UI'On by Title I 
projects 
reviewed pcrlodlc Ti.tle 
school progress reports 
reviewed periodic Title 1 
lll.vision progress reports 
reviewed evaluations of current 
Title I proJects 
reviewed evaluations of 
previous Title 1 l'rojects 
Informed and consulted l'arents 
about Title I servlcen 
reviewed the Title I 
aprlicatlon 
observed Title I classrooms 
assisted with Title I 
classroom activities 

6. Your estimate of the administrative SU(li'Ort given to lhe 
Title I l'rogram hy the ~chool Jlrl.nclpal is 

( ) minimal 
( ) moderate 
( ) considerable 
( ) extensl.ve 

I. llow many PAC meetings has the principal 
attended? 

8. !low nmny PAC meetings were held this past year? 

9. llow many I'AC mentings each school year do you think 
PAC nte1ubers consider necessary? 

10. What is the average nmoln'r of PAC meaabers who attend 
PAC meetings? 

ll. Are refreshments provided for PAC "'"etlnr,s? 
( ) never 
( ) occastonall y 
( ) often 
( ) every time 

12. lf refreshments 1ue served, they are usually paid for loy 
( ) the Title I hU<lget 
( ) the school hudp,et 
( ) the teac:her(s) 
( ) other; please "l'eclfy 

I J. Please check each type of lnformat I on or ass I st:m1ce fnrn i ~lw•l 
to the school PAC by th<.> Olvislon 
f!'.!nlshe!!? ~~~~!~: 

COI'i.es of the Tit I.<• I Act, t"ederal rep,ulati.on~ "'"' 
guidelines 
copies of the OJ vision's current arpUcatlon and 
needs asse~sment 

( ) progress reports of Title 1 projects 
orientation and training lll<lterinh 
pl111HI for future Titl<' 1 projecls 
evaluation results of l'rlor Title I projects 
I'TOCedureB for responding JlrOm(>tly to C01nJ1l.1fnt·s ~nd 
suggestions from parents 
l.nfonnation about funds rrovide•l to promote I'J\C 
nctiviti.es 

l'•. Any comment~? 

........ 
Q\ 



APPENDIX C 

Raw Score Means, Standard Deviations 
Kuder-Richardson 20 Reliabilities and Concurrent Validities for 

levels 11, 12, and 13 of Form C of the California Achievement Tests 
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Raw Score Means, Standard Deviations 
Kuder-R ichardson 20 Reliabilit ies and Concurrent Validities for 

Levels 11, 12, and 13 of Form C of the California Achievement Tests 

Standard KR 20 Concurrent 
Mean Deviation Reliability Validitya 

Level 11 40.0 12. 74 .94 . 84 

Level 12 51. 1 15.86 .96 . 87 

Level 13 55.5 14. 74 . 96 . 85 

a 
as compared with the Prescriptive Reading Inventory, a series 
of criterion referenced tests of basic reading skills. 
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Correlation Coefficients 

179 



Zero-order Correlations Among All Variables for Class Level Regressions in Grade 2 
N=256 

Variables 2 3 4 5 6 7 8 9 10 11 12 13 

l. Post-test 68 07 03 06 15 02 -05 14 -04 -07 -03 05 

2. Pre-test 06 06 16 13 04 00 06 04 02 02 12 

3. Pre-test S. D. -01 -01 16 08 -01 09 14 -09 -05 03 

4. Instructional Exposure 24 12 21 -07 06 03 18 -19 06 
1--' 
00 

5. Teacher Instructional Time -24 02 -00 19 -24 18 -21 07 0 . 
6. Student-teacher Ratio 29 -08 11 23 -09 30 -03 

7. Number of A ides in Classroom 06 32 37 38 -09 -06 

B. Administrative A ide Use -05 -05 -13 07 03 

9. Mixed Duty A ide Use -10 -25 -15 05 

10. General Teaching A ide Use -27 09 00 

ll. Small Group A ide Use -12 -15 

12. School PAC Activities -19 

13. Administrative Support 

Note. r> .15 significant at p ~ .01 



Zero-order Correlations Among All Variables for Class Level Regressions in Grade 3 
N=230 

Variables 2 3 4 5 6 7 8 9 10 11 12 13 

1. Post-test 64 -02 15 05 16 06 1 l 06 06 05 -14 -03 

2. Pre-test -06 28 15 15 14 ll l1 -03 16 -28 -06 

3. Pre-test S. D. 08 -20 34 04 04 -01 17 -20 25 03 

4. Instructional Time 20 24 28 13 05 09 24 -28 03 

5. Teacher Instructional Time -27 -01 09 17 -24 25 -21 -09 1-' 
CXl 
1-' 

6. Student -teacher Ratio :38 -02 21 21 -01 22 -15 

7. Number of A ides in Classroom 09 27 46 42 -05 -15 

8. Adrn inistrative Use -03 -06 -13 01 07 

9. M lxed Duty A ide Use -07 -15 -11 -03 

10. General Teaching A ide Use -28 08 -13 

11. Small Group A ide Use -14 -10 

12. School PAC Activities -14 

13. Administrative Support 

Note. r ~ .17 significant at p ~ .01 



Zero-order Correlations Among All Variables for Class Level Regressions in Grade 4 
N=92 

Variables 2 3 4 s 6 7 8 9 10 11 12 13 

l. Post -test 69 23 01 09 -03 -05 -18 00 00 04 -06 02 

2. Pre-test 17 -12 04 -08 '-04 12 -09 10 06 -22 -06 

3. Pre-cest S. D. 00 -03 18 -03 -02 -15 02 -02 OJ -09 

4. Instructional Time 13 24 27 08 OS 15 14 00 -02 
I-' 

5. Teacher Instructional Time -20 04 -18 06 02 01 -13 J }. co 
N 

6. Student -teacher Ratio 53 10 00 21 33 26 -20 

7. Number of A ides in Classroom 08 23 41 63 13 -17 

B. Administrative Aide Use -02 -03 -07 00 06 

9. Mixed Duty A ide Use -05 -10 -02 09 

10. General Teaching A ide Use -23 -03 -34 . 
ll. Small Group A ide Use 14 -06 

12. School PAC Activities -32 

13. Administrative Support 

Note. r> ,27 significant at p < .01 - -
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INCREMENTAL EFFECTS OF ESEA 

TITLE I RESOURCES ON STUDENT ACHIEVEMENT 

by 

Wayne Powell Thomas 

(ABSTRACf) 

Studies to date of Title I of the Elementary and Secondary 

Education Act have not yielded definitive evidence of increased 

student achievement or of the effects of instructional resource allo-

cations on student reading achievement. This evidence has been ob-

scured by methodological flaws, instrumentation problems, a 

continued focus on national rather than local-level evaluation, and 

the investigation of resource variables over which the local schools 

have little or no controL 

The degree of Title I impact on the student it is designed to serve 

is determined by decisions made at the local school and classroom 

levels. Previous investigations have found that most of the varia-

tion in student achievement lies within rather than between the lo-

cal schools. For these reasons, this study identifies locally con-

trolled and easily changed types of instructional resource allocations 

which are expected to influence the achievement of students in Title I 

instructional groups within the schools. Each resource allocation is 

defined by several variables which jointly represent the several as-

pects of each resource. 



The relationships between the levels of allocation of these re-

sources and the levels of student achievement in Title I classes are 

investigated using a hierarchical multiple regression model. The 

effects of three sets of resource variables on the reading achievement 

of 4, 332 second, third, and fourth graders in fifteen Virginia public 

school systems are investigated by determining the incremental 

amounts of achievement variance which each type of resource allo-

cation contributes to the total explained variance using classrooms 

as the unit of analysis. The results indicate that variations in the 

amounts of instructional time, the proportion of total teacher time 

spent in instruction, and the student -to-teacher ratio are not asso-

ciated with significant achievement increments. In addition, the de-

gree of administrative support of Title I instruction and the activities 

of parent advisory councils do not explain significant amounts of 

achievement. However, there is some evidence that the use of in-

structional aides in the classroom is related to increases in achieve-

ment. 

The findings of this study indicate that the effects of Title I instruc-

tional resource allocations may exist primarily within classrooms 

rather than between classrooms. Interactions between individual 

student characteristics and the ways in which instructional resources 

are allocated by the teacher in the classroom are suggested as a 

possible source of Title I effects. 
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