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Using a case study approach, this investigation focused 

on the nature of the relationship between computer related 

expenditures and student achievement in mathematics, with 

consideration given to the mediating factors influencing the 

relationship. Some of these factors included the types of 

computers and software being used, the objectives of com-

puter instruction, teacher preparation in the use of the 

computer as an instructional tool, the amount of time indi-

vidual students had access to a computer during the school 

year, and the socioeconomic status of pupils. 

Two of the twenty-five largest school districts in 

Texas were selected as the subjects for this study. 

Numerical data were collected from existing documents 

including general ledgers, bid tabulations, test score 

tables, and records showing the numbers of students par-

ticipating in the free and reduced price lunch programs. 

Specific information regarding the implementations of the 

instructional programs was gathered through observations and 
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interviews with principals/ teachers, and students in four— 

teen junior high schools in each of the two school district. 

The districts exhibited more differences than similari-

ties in the approaches to using computers for instruction in 

mathematics. One district, for about two hundred dollars 

per student, purchased a prepared, copyrighted, and patented 

program consisting of mini-computers and sixteen terminal 

remote labs used exclusively for the remediation of students 

two or more years behind in achievement in mathematics. The 

other district purchased microcomputers at a cost of about 

ten dollars per student and introduced a three to six weeks 

unit on computer programming into the eighth grade mathema-

tics curriculum. 

Although neither district demonstrated clear patterns 

of increased achievement, tendencies did emerge which would 

suggest some linkage between concentration of the program 

and achievement. Other factors emerging from the forty-

three taped interviews indicated that achievement test 

scores of students should not be the only measure of the 

worth of the computer-assisted instructional programs used 

in these school districts. 
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CHAPTER I 

INTRODUCTION 

Beginning in the 1969-70 school year Texas school 

districts through guidelines presented in Bulletin 679 

Financial Accounting Manual (18) published by the Texas 

Education Agency have had the opportunity to establish 

program budgeting and a companion accounting system which 

records appropriations and expenditures by program. One of 

the school districts which was a subject of this study ini-

tiated participation in this system in the fall of 1974 

using secondary science as a pilot program the first year 

and expanding to all secondary courses in the following 

year. As consultant for secondary mathematics and science, 

this researcher was asked to participate in the pilot by the 

assistant superintendent for finance. Explaining the con-

cept of program budgeting as being a radical departure from 

the system of budgeting using per capita allotments, he 

stated that the budget would be developed based on indivi-

dual program goals, objectives, and needs. Furthermore, the 

accounting system would be changed to reflect expenditures 

per program for each year. 

Since those early years, many school districts in Texas 

have followed Bulletin 679 to implement program budgeting 



and its accompanying accounting system. One of the benefits 

of this system has been that it could provide the capability 

for studies which compared expenditures and achievement by 

curricular program. Although the information has been 

collected and preserved m the general ledger of the school 

district, it has rarely been used for this purpose. The 

plan for this study included making use of this data. 

The subject area for this study was junior high mathe-

matics, and the major reason for this selection was the 

recent changes taking place in purchases of computer equip-

ment and software for mathematics instruction. Little money 

was spent for equipment for mathematics instruction during 

the late 1970's. Then, beginning in the early 1980's 

funding for computers became acceptable, available, and ever 

increasing. Traditionally, mathematics teachers have been 

quite satisfied with a good textbook, ample chalk and chalk-

board space. Although there have been occasional slight 

increases in expenditures when teachers demonstrated 

interest in supplementary materials such as individualized 

learning packages, expenditures have been relatively stable 

for many years. 

However, with the increasing popularity and relatively 

low cost of computers, the situation has changed. In recent 

years computers have been purchased for use at all grade 



levels and for instruction in the basal subjects par-

ticularly mathematics as fast as funds can be obtained. 

Proposals for federal grants, state compensatory funds, and 

local tax money have been written and approved for the 

purchase of computers for use in the classrooms for the pur-

pose of increasing achievement in academic areas. 

Although there is little doubt students are gaining 

meaningful experience and knowledge in the use of computers, 

the question arises if they are gaining in achievement in 

the basal subjects. An investigation of this question is 

appropriate, timely, useful to curriculum specialists pon-

dering which directions to take in curriculum design, and 

valuable to boards of education making policy decisions. 

Problem 

The problem is the nature of the relationship between 

computer related expenditures and student achievement in 

mathematics, with consideration given to the mediating 

factors influencing this relationship. 

Purpose of the Study 

It is a common expectation on the part of members of 

boards of education and the citizens who elect them that 

spending more money for educational purposes will result in 

educational gains. Yet many times, current trends, 



feelings, and the interests of individuals are the moti-

vations for the appropriation of funds for new instructional 

programs. The lobbying for the implementation of new 

programs may come from individual school board members, 

administrators, teachers, or parents. 

Since the expectation does exist and since it does 

affect policy with regard to educational directions, it is 

important to investigate the relationship between expen-

diture and achievement. It was the purpose of this study to 

investigate the relationship between expenditures for com-

puter equipment, software, and other related costs, and 

achievement in mathematics. The study was accomplished 

using qualitative research techniques. Expenditure and 

achievement data were analyzed, and detailed descriptions of 

the curricular programs m each of the school districts 

studied were narrated. 

Research Questions 

The following research questions were addressed in this 

study. 

1. What is the nature of the interaction between 

computer-related expenditures and the mathematics 

achievement of junior high school students who use this 

equipment as supplements to classroom instruction? 



2. How do intervening variables mediate tne rela-

tionship between expenditure and achievement? Intervening 

variaoles include: 

a) type of computers and software being used. 

b) objectives of computer instruction. 

c) teacher preparation in the use of the com-

puter as an instructional tool. 

d) amount of time individual students have 

access to computers. 

e) socioeconomic status of students. 

BacKground and Significance of the Study 

The Civil Rights Act of 1964 brought about sweeping 

changes in the educational system in the United States. It 

also motivated a new direction in educational research which 

nad as its mission the determination of the relationship 

between educational inputs such as physical facilities, 

expenditures per pupil, class size, and so on, to student 

achievement as measured by standardized tests. Coleman (4) 

and a team of other researchers undertook a massive national 

research project to examine various school effects, par-

ticularly with regard to minority students. The results of 

this research failed to show any significant difference be-

tween school resources and student achievement, except for the 

most deprived minority students. In this one case attendance 



at better schools seemed to result in higher achievement. 

The implication was that for most students family background 

and peer relationships seemed to account for more in terms of 

predicted achievement than did the type of school a student 

attended. 

The Coleman Report, as it came to be known, provoked a 

flurry of activity by educational researchers. Among those 

trying to discredit the Coleman Report were Bowles and Levin 

(3), who claimed that inappropriate statistical techniques 

had been used and that inadequate sampling returns biased 

the results so as to repress the importance of school 

characteristics. Coleman (5) later answered these charges. 

Although he admitted some weaknesses in the original study, 

he pointed out that the work had shifted the emphasis of 

concern from equality of school resources to the more 

important and socially significant impact of school 

resources upon children. 

In attempting to sort out the emerging maze of research 

on school effectiveness, Averch (1) examined hundreds of 

research studies, categorized them into five types, and 

looked for recurring results upon which he believed educa-

tional policy should be based, flis conclusions were much 

the same as Coleman's. He pointed out that since educa-

tional resources are not free, and if two resources work 

equally well, it might be preferable to use the one which 



costs less. Furthermore, he encouraged future researchers 

to include cost analyses in research projects involving 

school resources. In reviewing studies which fail to show a 

significant link between cost factors and achievement, he 

hastened to add that "these results should not be 

interpreted as indicating that school resources do not 

affect student outcomes . . . only that these studies 

have failed to show that school resources do affect the 

student outcomes" (1, p. 48). He also argued that the 

measurement of educational outcomes should be broadened to 

include other noncognitive factors such as motivation, 

attitudes, learning styles, social skills, and even 

happiness. 

The mid-to-late 1970's saw the school finance reform 

movement further motivating the investigation of the rela-

tionships between school resources and student achievement. 

Tallmadge (17) studied per pupil expenditures and student 

achievement for Title I schools in California, and Fowler 

(7) merged finance information with achievement scores 

obtained from the New York State Education Agency's data 

base. Both tried to correct for socioeconomic status of 

students and also the effects of prior achievement. Both 

failed to show significant relationships except possibly for 

minority, low achieving students for whom the increased 

expenditures did seem to make a difference with regard to 
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achievement. Each of these researchers reported dif-

ficulties with the data which could have biased the results. 

Tallmadge believed that unstandardized statewide testing 

data and nonuniform accounting practices may have contri-

buted to a substantial amount of random error in his study. 

Fowler indicated that the use of mean school district data 

could have masked individual school differences. He would 

rather have used school level rather than districtwide data. 

Also emerging in the late 1970's and early 1980's was 

research relating the use of computers used for classroom 

instruction and student achievement. Many of these studies 

were also involved with Title I programs or with students 

who were behind in grade level achievement in the basal sub-

jects. Ragosta (15) was one of those who reported on the 

use of computers in the Title I mathematics classes in the 

Los Angeles schools. She was able to show that computer 

assisted drill and practice programs were effective in 

raising the scores of students in mathematics computation. 

However, this type of research has not focused on Title 

I projects solely. The research has broadened to include 

copyrighted instructional programs such as those available 

through Computer Curriculum Corporation and the mathematics 

program included in Programmed Logic for Automated Teaching 

Operations (PLATO). DeVault (6) reported on the successes 

of these in a review of a number of research projects. He 



summarized studies which showed that students using com-

puters had significantly greater gains in mathematics 

achievement than did those in control groups. Kulik (10) 

also reported the results of his meta-analysis of research 

findings on computer-based instruction, showing students' 

grades improving, and better student attitudes about school. 

His results also indicated higher effects for disadvantaged 

and low aptitude students. 

Not only is there an abundance of evidence of the 

effectiveness of the use of computers for classroom 

instruction, but also there is ample indication that school 

districts all over the nation are purchasing computers as 

fast and in as great a quantity as available funds will 

allow. Moreover, the rush has been overwhelming to some 

teachers and principals who were not prepared or trained for 

the onslaught. Marcom and Bellew (11) reported that the 

number of computers in the nation's schools rose by 60 per 

cent in the 1984-85 school year, bringing the number of com-

puters to a total of over one million costing over two 

hundred fifty million dollars. 

Two points support the significance of further 

research. First, many researchers over the years have 

recognized the need to relate educational expenditures to 

educational outcomes for effective pedagogical and fiscal 

decision-making. Second, there is much research evidence to 
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support the use of computers as a valuable instructional 

tool in either increasing achievement of students or in 

making their learning more efficient. Also, it is abun-

dantly clear that many school districts are purchasing 

classroom computers as rapidly as possible. Consequently, 

this unique situation wnere a large infusion of money 

designated to support a specific educational program pro-

vided a new opportunity to study the relationship between 

cost of a particular program and the achievement of students 

who participated in this program. The research design also 

furnisned the vehicle for analyzing the mediating factors 

which influence these two elements. 

Averch (1) emphasized tne impact of research upon 

policy decisions. More recent, writers have noted the effects 

of public opinion upon policy. West (20) for one reviewed a 

1982 Gallup poll which indicated that most people believe a 

solid educational system is more important than expanding 

military strength. He also pointed to the report of the 

National Commission on Excellence in Educational which 

revealed alarmingly high percentages of functionally illi-

terate young people in the United States. With costs for 

education increasing and school enrollments together with 

student achievement declining in the decade between 1971 and 

19 81, West indicated that public support for the educational 

system is in danger. He reconfirmed that recommendations of 
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the researchers of an earlier period that research on school 

effectiveness should take new directions. 

Murnane (13) also supported a redirection of research 

on school effectiveness. He stressed the value of a more 

holistic approach to research which considers not only 

school resources and facilities but also such intrinsic 

variables as motivation of teachers and students and 

behaviors of school personnel. Viewing one of the major 

problems in setting school policies as that of "providing 

more children with the school resources that contribute to 

rapid learning," Murnane went on to add that "part of the 

difficulty in fulfilling this task stems from our limited 

understanding of what these resources are" (13, p. 26). 

Methodology 

Research design provides a method for a redirection of 

research in education. Recognized for many years in the 

fields of anthropology and sociology, qualitative research 

is emerging in recent years as a valid method in educational 

research as well. Although qualitative research defies 

specific definition, many writers describe its charac-

teristics. The most important aspect of the method is the 

setting in which the research is conducted. Goetz (8), 

Patton (14), and Bogdan (2) among others emphasize that the 

studies are done in a natural setting so the researcher can 
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observe people in their own environments, taking note of 

their behaviors, attitudes, and customs. Stake claims that 

studies conducted in this setting and analyzed in a prac-

tical way appeal to the reader's own experience and thus 

provide "a natural basis for generalization" (16, p. 5). 

Patton describes qualitative data as that which proliferates 

in "detailed descriptions of situations, events, people, 

interactions, and observed behaviors; direct quotations from 

people about their experiences, attitudes, beliefs, and 

thoughts? and excerpts or entire passages from documents, 

correspondence, records, and case histories" (14, p. 22). 

Stake (16) supports qualitative research in particular the 

case study method as being a means of adding humanistic 

understanding and the extension of experience to educational 

research. 

This study was designed using the qualitative tech-

niques of a case study method. The purpose of the selection 

of this design was to try to bridge the gap left by quan-

titative studies of the past which have failed to confirm 

the relationship between school resources and student 

achievement. Where quantitative studies have narrowed the 

scope of investigation in an attempt to eliminate variables 

which cannot be controlled, this researcher attempted to 

broaden the range of allowable data in order to seek a 

deeper understanding not only of the relationship between 
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expenditures and achievement but also of the mediating fac-

tors influencing them. The best reinforcement of this 

selection comes from quantitative researchers such as 

Coleman (4, 5), Averch (1), and Fowler (7) who called for 

new directions in research, studies which considered more 

than the lower cognitive outcomes, and investigations which 

are more sensitive to the subtle elements which influence 

children in their environments. 

Assumptions 

It is assumed that the use of computers and software as 

instructional tools in the classroom is a valid way of 

increasing achievement. Many studies support the concept 

that achievement is improved with the use of alternative 

methods of instruction including the use of computers. 

Since the study investigates the relationship between 

achievement and expenditures for computers and software, it 

is assumed that computers found in the schools are used, and 

that the primary use of the computers in the classroom is 

for the purpose of computer assisted instruction and not the 

use of computers as a management tool for teachers. 

Limitations 

Two Texas school districts were selected for this 

study. The results reported may not be generalized in order 

to describe or predict programs in other school districts in 

Texas or elsewhere. 
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The possibility of bias is always present in a quali-

tative study, bias not only on the part of the researcher 

but also on the part of the subjects of the study. However, 

the researcher sought to reduce the significance of this 

limitation by using a variety of data collection techniques 

including observations, interviews, and document analyses in 

order to provide a cross-check of reliability and triangu-

lation of results. The use of extensive quotations not only 

from the interviews but also from the documents collected 

adds validity to the results because the reader has the 

opportunity from reading the data to confirm the conclusions 

of the researcher. 

Definitions 

Junior High refers to a school with grades seven, 

eight, and nine. 

Computer Assisted Instruction in mathematics education 

describes computer technology used for drill-and-practice 

programs, instruction in mathematical concepts, problem 

solving, and computer programming. 

Expenditures are those costs designated specifically 

for computers, computer software, and other computer related 

costs such as those for paper, ribbon, and maintenance and 

repair. It does not include any costs for facilities such 

as tnose costs related to furniture or school plant. 

Neither does it include salary costs. 
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Computer refers to micro or mini-computers used exclu-

sively for classroom instruction. It refers to machines 

capable of internal memory of 4K RAM or better. 

Population 

The population was comprised of junior high schools in 

each of two school districts in Texas. The districts 

were chosen on the basis of criteria which included 

sizef the use of computers for classroom instruction, 

junior high school organization, standardized accounting 

practices, consistant testing programs, and acceptance of 

the research proposal. Both districts were ranked among the 

twenty-five largest districts in the state. The one located 

in west Texas had six junior high schools, and the other 

located in north Texas had eight junior high schools which 

participated in the study. The districts exhibited both 

similarities and differences. Both have substantial tax 

bases to allow for the purchases of such "extras" as com-

puters for classroom instruction and have made a commitment 

to this program by appropriating funds, organizing a 

districtwide computer program, selecting staff to manage it, 

and providing inservice to principals and teachers for its 

implementation. The differences are mainly in population 

demographics. The north Texas district serves a dense popu-

lation living in a suburban, ninety-four square mile area, 
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while the west Texas district is a county district serving a 

population which is spread out over more than nine hundred 

square miles. 

Procedures for Data Collection 

Following the procedures outlined by Bogdan (2), Goetz 

(8), Patton (14), and others for the collection of quali-

tative data, this study made use of a variety of techniques. 

Goetz in particular emphasizes the importance of a multi-

plicity of data sources since "data collected in one way can 

be used to cross-check the accuracy of data gathered in 

another way" (8, p. 11). Using the case study approach the 

data were collected during observations in fourteen junior 

high schools in two school districts, during formal taped 

interviews with principals, teachers, and students, and 

during informal meetings with central office administrators. 

Although the most voluminous part of the data consisted of 

the transcriptions of the taped interviews, another very 

important part of the data collected was the documents pro-

vided by central office administrators. Documents included 

curriculum guides, general ledgers, copies of budgets and 

purchase orders, tabulations of test scores, and reports 

containing attendance data and the number of students par-

ticipating in tne free and reduced price lunch program. 

The interviews were conducted using focused interview 

schedules designed to capture the particular points of view 
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of principals, teachers, students, and curriculum coor-

dinators. Bogdan (2) suggested that although the research 

design should be an evolving process especially during the 

field work stage of qualitative research, the use of inter-

view schedules is helpful in multi-site or multi-subject 

studies where consistency of data is a concern. In the west 

Texas district the director of secondary education made the 

arrangements of the dates and times for the visits to the 

six junior high schools involved in the study. In the north 

Texas district the researcher made these arrangements 

directly with the principals of the eight junior high 

schools participating in the research. The data collection 

phase of the study took place in a three-month period during 

the spring and summer of 1985. 

Data Analysis 

Miles (12) described data analysis as being a three-

step process: data reduction, data display, and conclusion 

drawing and verification. Working with elaborated field 

notes and verbatim transcriptions of tapes totaling over 

four hundred pages, the researcher coded these data 

according to a list of coding categories which were designed 

to focus not only on the research questions but also upon 

unanticipated and merging trends that became evident during 

the coding process. As Miles noted, "Codes are categories," 



18 

usually derived from research questions, key concepts or 

important themes. "They are retrieval and organizing 

devices that allow the analyst to spot quickly, pull out, 

then cluster all the segments relating to the particular 

question, hypothesis, concept, or theme. Clustering sets 

the stage for analysis" (12, p. 56). 

The data display portion of the analysis was 

accomplished through the use of narrative text, matrices, 

graphs, and charts. All the numerical data were displayed 

using matrices, graphs, and charts. Matrices were further 

utilized to reduce the narrative text to coded charac-

teristics which aided in conceptualizing the themes. Using 

the constant comparison and analytic induction techniques 

described by Goetz (8), merging trends and developing themes 

were identified bringing the data analysis to the third 

phase of conclusions and verification. Various data sources 

helped to cross check the accuracy and increase the validity 

of the conclusions. The use of primary data in the form of 

many quotations from participants provided reliability of 

the researchers findings because they can be checked by any 

reader of the study. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

Expenditures and Achievements 

Many researchers have turned their attentions to 

studying the effectiveness of schools. Input-output or pro-

duction function studies, as they are sometimes called, 

which analyze the effect various school characteristics have 

upon student achievement can be found in the literature as 

far back as the 1950's. It was, however, school desegre-

gation and the civil rights movement which gave national 

attention to the differences in school environments and the 

probable effects upon disadvantaged and minority students. 

Although there is research in this area which predates the 

1964 Civil Rights Act, probably the most comprehensive and 

widely recognized study was that conducted by Coleman (5) 

and others as a result of Section 402 of the Civil Rights 

Act which mandated the U. S. Commissioner of Education to, 

conduct a survey and make a report to the 
President and the Congress, within two years of 
the enactment of this title, concerning the lack 
of availability of equal educational oppor-
tunities for individuals by reason of race, 
color, religion, or national origin in public 
educational institutions at all levels in the 
United States (5, p. n i ) . 

Hence, the Coleman report titled "Equality of Educational 
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Opportunity" is really a search for inequality in the 

nation's schools. 

Using data collected in 1965 from surveys and tests for 

645,000 students, a survey and a short test of verbal 

facility for teachers, and surveys to principals and 

superintendents in about 3100 schools, Coleman investigated 

characteristics of schools, student bodies, and teachers. 

He attempted to calculate the relationships between 

achievement and school characteristics, the inference being 

that if the quality of schools could be improved perhaps the 

achievement might be increased for disadvantaged students. 

His conclusions were "that variations in the facilities and 

curriculums of the schools account for relatively little 

variation in pupil achievement insofar as this is measured 

by standard tests" (5, p. 22). He did go on to mention that 

indirect evidence suggests that school factors seem to make 

a difference in the achievement of minority students, par-

ticularly Negro students in the south. For this group of 

students "achievement is appreciably lower in schools with 

low per pupil expenditure than in schools with high expen-

diture" (5, p. 312). Coleman notes, however, that adjusting 

the data to remove varying student body factors may have 

caused the variation due to expenditure to have vanished for 

this group. 
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As might be expected, the Coleman report has been the 

basis for much controversy, evaluation, and further 

research. Bowles and Levin among others labeled the report 

as a "major challenge to American education" (3, p. 4). 

Although acknowledging the strength of the Coleman report as 

being a significant stimulus for thought and new research 

efforts, they primarily pointed to the weaknesses of the 

study. Citing two factors as errors in the data, first, 

sample response with a disproportion of large city schools 

failing to respond and second, a large number of non-

responses on individual questionnaire items, and also citing 

as errors the use of inappropriate statistical techniques, 

they claim "the research design was overwhelmingly biased in 

a direction that would dampen the importance of school 

characteristics" (3, p. 8). Another source of bias was the 

use of district level, rather than individual school level, 

expenditures, a fact which reduced variance and understated 

the effect of per-pupil expenditure. 

Coleman (6) himself responded to some of the criticisms 

aimed at his massive study. Two years later after its 

completion, he answered the charge that the original study 

attempted too much and failed to address the minimum 

requirement of identifying inputs which would provide ade-

quate measures of educational equality. He claimed the 1966 

study even with its shortcomings shifted the emphasis of 
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describing accurate resource inputs for minority students to 

the more socially significant evaluation of the benefits 

received by individual children. Coleman pointed out that 

although school districts may distribute resources equally 

to the schools in the district, children may not receive the 

inputs equally, and that this "difference between inputs as 

disbursed and inputs as received" (6, p. 11) creates 

enormous difficulties to the researcher. He concluded that 

studies should include both views of inputs of resources, 

those from the administrator who distributed them and those 

from the children who received them. His research measured 

the inputs as disbursed rather than as received. 

Acknowledging the inadequacy of a massive study using a 

general sample of schools and students for answering 

specific policy related questions, Coleman encouraged 

researchers to use other methods to study this relationship. 

He also recommended analysis of longitudinal data as 

collected by schools and other social institutions. 

It appears that the most promising possibility for 
policy research lies in much more systematic and 
careful administrative records of social 
institutions. These records, if they are well-
maintained and comparable among schools, would 
allow analyses for policy questions to be carried 
out regularly and at minimal cost, by local 
school systems, by state systems, or nationally 
(6, p. 37). 

In 1971 Harvey A. Averch and others (1) published their 

final report to the President's Commission on School Finance 
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which assessed the body of knowledge at that time on the 

determinants of educational outcomes or educational effec-

tiveness. They did this by conducting a critical survey of 

research, and the purpose was to try to fill the gap between 

educational research and educational policy. Realizing that 

policy should not be determined based on a single study, 

they categorized research studies into five different 

research approaches and looked for results that appeared 

consistently through a number of studies. The first of 

these, the input-output approach, is typified by a body of 

data, usually survey data collected at one point in time, 

and analyzed using statistical methods. The researcher uses 

the results of the statistical analysis to try to make 

statements about the effects of educational resources or 

inputs. Coleman's (5) work fits into this category. 

Although Averch found that "school resources are seldom 

important determinants of student outcome" and that "no 

school resource is consistently related to student outcomes" 

(1, p. 44), he was quick to point out that "these results 

should not be interpreted as indicating that school 

resources do not affect student outcomes . . . only that 

these studies have failed to show that school resources do 

affect student outcomes" (1, p. 48). 

Averch (1) concluded his analysis of research studies 

by making several important points important to this current 
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study. First, studies have not shown what the results would 

be if schools received massive increases or decreases in 

resources. Second, educational researchers have focused on 

discovering effective educational practices while paying 

little attention to their costs. 

The role of resource prices in the formation of 
educational policy is often overlooked. Even 
those researchers who recognize the importance of 
resource prices in their theoretical discussions 
do not introduce them into their empirical 
analyses. But school resources are not free and 
school systems do not have unlimited budgets. 
Consequently, the important questions from the 
viewpoint of the educational policymaker are not: 
How much does resource 1 contribute to student 
outcome? Rather, educational policy makers must 
ask: How much of resource 1 should be purchased 
(1, p. 34)? 

Tnird, student outcomes are usually measured in terms 

of achievement of cognitive skills. Yet, Averch points out 

that most educators agree that noncognitive factors such as 

"motivation, attitudes, learning styles, social skills, 

self-awareness, and even such vague but important concepts 

as happiness and quality of life" (1 p. 16) are also impor-

tant to educational outcomes. Fourth, all of these points 

will force educators to make detailed descriptions of what 

is taking place in the classroom over a period of time. 

These may provide a basis for effectively redirecting scarce 

and costly educational resources. 

Although many researchers have substantiated the 

findings of Coleman (5), Averch (1), and others that school 
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resources account for little if any of the differences in 

student achievement, few it seems, want to believe them. A 

number of researchers have tried to document exceptions to 

this disturbing conclusion. Tallmadge (19) for one analyzed 

the relationship between reading and mathematics achievement 

gains and per-pupil expenditures in California Title I 

programs for fiscal year 1972. Using statistical controls 

which remove the effects of regular expenditures, schools 

wxtn less than 25 per cent eligible Title I students 

(unsaturated schools) showed significantly greater gains in 

reading and mathematics achievement and higher per-pupil 

expenditures for Title I students than did schools with 75 

percent or more eligible Title I students (saturated 

schools). Although the saturated schools showed a signi-

ficant relationship between reading achievement (but not 

mathematics) and per-pupil expenditures, no relationship was 

found to exist between achievement in either reading or 

mathematics and per-pupil expenditures in the unsaturated 

schools. Tallmadge indicated that the use of unstandardized 

statewide data may have contributed a substantial amount of 

random error, pointing to inadequate and unstandardized 

accounting practices, the use of a variety of different 

achievement tests, and nonuniform testing intervals. 

Emphasizing that cost-benefit analysis is both complex and 

controversial for compensatory funding, Tallmadge added: 
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To date there has been no adequate analysis of 
the relationship between cost and effectiveness 
in California or anywhere else. Nor does it seem 
likely that the issue will be adequately dealt 
with in the near future, as to do so would be an 
undertaking of vast proportions. On the other 
hand, each study completed to date, if 
interpreted with full consideration of its 
strengths and weaKnesses, expands our knowledge 
relative to this important issue. Each study, 
furthermore, suggests new ways of gathering addi-
tional information and addressing new aspects of 
the overall question (19, p. 4). 

Whereas the years following the Civil Rights Act of 

1964 and subsequent funding for Title I programs produced 

the incentive for research relating achievement and expen-

ditures for compensatory education, more recent years have 

seen this interest fueled by the school finance reform move-

ments. Fowler (8) in his study which merges test and 

finance data for 705 school districts in New York State 

indicated that results supported both sides of the issue. 

Median district test scores did not seem to be influenced by 

per-pupil expenditures used to purchase typical school faci-

lities and curricular programs. However, Fowler's study did 

indicate that for students performing two or more grade 

levels below their peers, expenditures did seem to make a 

positive difference. His studies differed from preceding 

ones (e.g., Riesling's (11) work in the 1960's) in that he 

statistically controlled for the socioeconomic status of 

students and also for their previous achievement. Fowler 

(8) also used median district test scores since this was all 
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that was available to him from the state's data base. He 

did indicate concern that this could have masked within 

school differences which might influence student achieve-

ment. He also indicated that his study would have been 

strengthened if he could have had socioeconomic measures by 

grade level rather than district averages and if he could 

have used grade level scores over a period of three or more 

years. One explanation for the result that school charac-

teristics for the majority of students did not seem to make 

a difference in achievement was the sameness of school 

environments. Fowler noted, "far from being weak and 

ineffective", school environments "are so uniform and 

effective and schooling so similar, that the greater 

variability of non-school variables will correlate more 

highly with differences in student outcomes" (8, p. 19). 

Like Tallmadge (19), Fowler (8) also emphasized the 

need for research relating achievement and expenditures. He 

believed, "unless it can be demonstrated that money affects 

test scores, intra-state disparities, disparities between 

minorities, and intra-school disparities are of dubious con-

cern" (8, p. 3). He went on to say that unless they were 

convinced to do otherwise, property poor districts may use 

additional state funds to lower their tax rates rather than 

raise their per-pupil expenditures. Fowler suggested that a 
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redirection of research on educational effects which maxi-

mizes the range of school environment variation and which 

uses more sensitive measures might be a better way of 

studying this elusive relationship. 

Computer Curricula and Achievement 

Just as much of the literature analyzing the 

effectiveness of schools as it relates to inputs such as 

expenditures has been initiated by the need to improve 

schooling for disadvantaged and minority students, the same 

is true of the studies which relate curricular programs to 

student achievement. Since the beginning of the Title I 

programs, school districts have sought ways of focusing on 

individual student needs and providing individualized 

programs to serve those needs. Many have seen computer 

technology as a means to this end. Lavin (13) reported on a 

three year research study to evaluate the effectiveness of 

Computer Assisted Instruction (CAI) for Title I/Chapter I 

programs in six school districts in Massachusetts. Positive 

results were reported for mathematics achievement gains when 

used to supplement classroom instruction. 

Ragosta (16) reported a five year study conducted in 

the Los Angeles Unified School District to evaluate the 

effectiveness of CAI in the Title I programs. This study 

funded jointly by the National Institute of Education and 
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the Los Angeles Schools indicated the CAI drill and practice 

programs provided significant treatment effects to improve 

students computational skills in mathematics in grades one 

through six. Not only were the treatments significant for 

the one year programs, but also treatment effects increased 

for the CAI uses over two or three years. 

In a review of research on computer assisted instruc-

tion in mathematics education DeVault (7) cited two 

extensive research projects of the 1970's. One was con-

ducted by the Computer Curriculum Corporation (CCC) and the 

other was for the mathematics instruction program included 

in Programmed Logic for Automated Teaching Operations 

(PLATO). Results of the CCC research indicated time spent 

at CAI terminals was positively related to achievement, and 

actual gains exceeded expected gains in mathematics 

achievement. Research for the PLATO users indicated similar 

results, with children using the computer showing signi-

ficantly greater gains in mathematics achievement than 

children in control groups. DeVault (7) summarized nine 

other studies comparing achievement and attitudes of 

students using computers to students not using computers for 

mathematics instruction. Two of the studies yielded 

positive significance for achievement and seven yielded 

positive significance for attitude of students using com-

puters. Typical attitude measures were those which compared 
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students' perceptions of computers to their perceptions of 

teachers and textbooks as modes of instruction. 

Other reviewers of research literature report similar 

findings. In their meta-analysis of findings of computer-

based instruction Kuliic, Bangert, and Williams (12) found 

that computer-based teaching raised scores on final exams 

and contributed toward a positive attitude of students 

toward computers and toward the courses they were taking. 

The more recent the studies, the stronger were the effects 

on achievement. Studies of shorter duration produced 

stronger effects than studies of longer duration. They also 

found that computer-based teaching had higher effects for 

disadvantaged and low aptitude students. 

Suydam (18) commented that computers have been so 

willingly accepted in the last few years that efforts lately 

are focused more on developing computer activities and 

materials than on research to support the validity of their 

use. In Garland, Texas, citizens approved a 6.5 million 

dollar bond issue to buy computers for the schools. A full 

page advertisement in a recent issue of Time (21) magazine 

featured Lynne Rigg, Assistant Director of Curriculum in 

Garland, announcing the commitment of the 6.5 million 

dollars for the purchase of Wicat Systems computers and 

software to be used by 30,000 students in kindergarten 

through twelfth grades. Explaining the Garland program in 
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the September, 1984, issue of Texas School Business, Deborah 

Bryant (4) elaborated that the purchase was the result of a 

study started in 1982 by the superintendent through the work 

of a computer committee. The computers would be used in 

classrooms to provide drill and practice, tutorial and simu-

lation experiences, and to teach computer literacy. In 

recommending the program adopted and purchased by the 

district, the committee was convinced that "CAI 

(computer-assisted instruction) does make a difference in 

student learning rate, learning retention, and general 

achievement" (4, p. 4). 

The Garland Independent School District is not alone. 

School districts all over the country are endorsing this 

latest educational trend, computer-based teaching, promising 

big gains in academic achievement, and spending millions of 

dollars. Hertz (9) proposes that "in today's society it is 

tantamount to educational heresy to suggest that anything 

short of unqualified, unbridled, headlong plunging into the 

purchasing of computer equipment is appropriate" (9, p. 8). 

Testimonials from teachers and administrators on the 

motivational values, changes in attitudes, and gains in 

achievement attributed solely to the acquisition and use of 

classroom computers are widely available in the literature. 

For example the January, 1984, issue of Instructional 

Innovator (2) spotlights six school districts selected from 
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125 nominations which use computers in the classroom. These 

school districts are Cincinnati Public Schools; Alexander 

Local School District, Albany, Ohio; Cupertino Union School 

District, Cupertino, California; Ann Arbor Schools, Ann 

Arbor, Michigan; Fairfax Public Schools, Fairfax, Virginia; 

Plains Public Schools, Plains, Montana. The editors of this 

publication cite a recent national survey which shows that 

70 percent of all school districts in the United States use 

computers for instruction, a figure which had doubled over 

the previous year. 

Rising (17) notes that very frequently the academic 

area targeted first for the use of computers is mathematics. 

Historically, the first interests in computer equipment have 

sprung from departments of mathematics, and mathematics 

teachers have sustained computer applications and computer 

instruction. Consequently, it is a natural occurrence that 

administrators would focus on mathematics achievement for 

the justification of large purchases of computer equipment. 

For example Ann Arbor's (2) 14,500 students have 400 micro-

computers which are used for drill and practice in math and 

science. In junior high schools, computer use is emphasized 

in mathematics with all seventh graders participating in a 

two week programming course and eighth graders writing and 

using programs especially in mathematics classes. The 

Fairfax, Virginia (2), schools have a one million dollar 
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annual budget for teacher training and computer equipment 

which comes from the local school budget, private contri-

butions, and federal block grants. Teachers in the Plains, 

Montana (2), schools felt they were cheating their students 

by not having computers. Since there was not enough money 

for computers for all academic areas, they decided to con-

centrate on mathematics, science, and business. 

DeVault (7) provides a comprehensive categorization of 

computer technology used in mathematics education. His two 

categories are Computer Managed Instruction, which is not an 

instructional use, and Computer Assisted Instruction (CAI) 

which includes drill and practice programs, instruction in 

mathematical concepts, problem solving, and computer 

programming. Zakariya (24) looks at the types of schools 

which have computers and the uses in which the various types 

of schools concentrate computer instruction. Pointing out 

chat two-thirds to three-fourths of the richest U. S. 

schools have at least one computer and about 60 per cent 

of the poorest schools have none, he notes that this latest 

surge in the use of technology may actually "perpetuate, or 

even exacerbate, traditional inequities in education" (24, 

p. 29). Not only do the large, rich, suburban school 

districts have the preponderance of the computer equipment, 

but also their concentrated use is different from that of 

the lower socioeconomic status schools. Chapter I schools 
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are more likely to use computers for drill and practice in 

the basic skills, while more affluent schools use them for 

teaching programming and enriching the curriculum. He 

reports that teachers feel the above-average students learn 

the most from using the equipment, and that unless specific 

efforts are made, minorities and students from the less pri-

viledged backgrounds will not use computer equipment as much 

as other students. 

Although many educators and researchers are enthu-

siastic about the use of computers in the classroom, others 

are wondering where the rush to buy classroom computers is 

leading. Marcom and Bellew (14), staff writers for the Wall 

Street Journal, report that during the 1984-85 school year 

the number of computers in the schools increased by 60 per 

cent at a cost of more than $250,000,000, bringing the total 

number of computers in United States public schools to more 

than 1,000,000. They reported interviewing school prin-

cipals who were overwhelmed by the equipment and did not 

know what to do with it. Instructional programs in many 

schools have been focused on the teaching of computer 

literacy, which exposes students to the computer and its 

various uses such as word processing. In other words the 

machine itself was an object of study. Critics of these 

courses claim that the technology is changing so rapidly and 
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computer usage is becoming so easy for the novice user that 

courses of this type will soon be obsolete. 

Another serious problem in using computers for 

classroom instruction is the shortage of teachers who 

understand both their subject area and are competent in com-

puter technology. Even teachers who are experienced in both 

may not know how to select software programs that are 

appropriate for classroom use. Furthermore, software 

programs are so expensive that after the schools have 

purchased the computers, there is no money left to buy soft-

ware. In spite of these problems, spending is expected to 

continue and at even greater rates. California's Education 

Department is budgeting $42,000,000 for teacher training and 

software to be spent in the 1985-86 school year. United 

States Representative Timothy Wirth, Democrat from Colorado, 

is introducing a bill in the United States Congress to spend 

$340,000,000 to buy computers over the next ten years in 

various poorer school districts around the country. 

Marcom and Bellew (14) conclude by pointing out that 

regardless how schools use the computers, there is no doubt 

that computers will have a huge influence on public school 

education. They theorize that parents who are dissatisfied 

with the public schools may view home instruction using com-

puters and software as an alternative means of education for 

their children. 
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Importance of Further Study 

The preceding review of the literature has been done 

to make two points relative to the extant study: 

1. There is a need to relate educational expenditures 

to achievement, and this need is recognized at various 

levels of government and by researchers with differing 

points of view. The reason for this concern is that the 

conclusions will influence policy directions. 

2. There is much research evidence that computer-

assisted instruction is a valuable instructional tool at 

least for some categories of students. There is also abun-

dant evidence that educational funds are being spent for 

computer equipment and related costs and that expenditures 

are rapidly increasing. Consequently, this unique and 

rapidly developing circumstance provides an opportunity to 

link educational expendicures to achievement and to study 

the relationship of the mediating factors which bind 

together this linkage. 

In reviewing the research studies undertaken prior to 

1971 Averch emphasized the importance of setting educational 

policy based on the consensus of many studies. He 

reiterated, "educational policy cannot be based on the 

results of any one study" (1, p. 35). Noting that school 

systems have traditionally been willing to pay a premium for 

such school resources as smaller classes, teachers with 



40 

experience, and teachers with advanced degrees, he also 

indicated that research to that date had not supported the 

value of these practices in terms of increased student 

achievement. He also noted that a limitation of many 

research studies on school effectiveness is the failure to 

include the cost considerations of the school resources 

being applied. After surveying the available research on 

school effectiveness, Averch reached three policy 

implications: 

1. Research has not identified a variant of the 
existing system that is consistently related to 
the students' educational outcomes. 

2. Increasing expenditures on traditional 
educational practices is not likely to improve 
educational outcomes substantially. 

3. There seem to be opportunities for signifi-
cant reduction or redirection of educational 
expenditures without deterioration in educational 
outcomes (1, pp. 154-5). 

Policy regarding public education is influenced by 

public opinion. Edwin G. West (23) pointed to conclusions 

drawn by the National Commission on Excellence in Education 

in its 1983 report on the state of education in the United 

States. The report revealed that thirteen per cent of all 

people who are seventeen years old and forty per cent of 

minority young people are functionally illiterate. In addi-

tion to being weak in reading in terms of drawing inferences 

from written material, nearly one-third of all persons 
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seventeen years old cannot solve a math problem requiring 

more than a few steps. West also referenced a 1982 Gallup 

poll in which every major population group indicated that a 

solid educational system is more important to the country 

than is advancing the industrial system or expanding mili-

tary strength. 

With competency in the basic skills declining for high 

school graduates and the cost of public education 

increasing, West (23) predicted that many more people will 

lose confidence in the public schools and will send their 

children to private schools. Using inflation adjusted 

figures West noted that the cost for public school education 

rose eight per cent in the decade between 1971 and 1981. 

This, he commented, would have been reasonable if either 

enrollments or student achievement would have increased by 

some figure close to eight per cent. However, both 

declined. Enrollment dropped eleven per cent, and student 

achievement fell during that period as measured by S.A.T. 

scores. 

West (23) alluded to input-output research studies of 

the past which concluded that schools make little difference 

in the educational achievement of students and that peer and 

family influences account for most of the differences. 

However, he went on to indicate that more current research 
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shows that schools are heterogeneous and some do make a dif-

ference. The newer research focuses more on the behaviors 

of school personnel rather than on school facilities. The 

factors that seem to influence student achievement are such 

teacher actions as preparing the lesson in advance, 

beginning the class on time, consistently assigning and 

grading homework, and encouraging students by telling them 

that they can learn. 

Richard Murnane (15) also recognized the shift in 

educational research on school effectiveness from the capi-

tal intensive studies of the 1960's and early 1970's to more 

emphasis on other school factors. Researchers who assume a 

more holistic approach taking into account not only the phy-

sical facilities of the school, but also the composition of 

the student body, and the degree of talent and motivation of 

the teachers were able to conclude that schools do make a 

difference. Although Murnane indicated that more current 

researchers view such characteristics as physical facili-

ties, class size, curricula, and instructional strategies as 

secondary resources, he theorized that the better, more 

highly motivated teachers and students may gravitate to 

these schools. Thus, in a sense, these characteristics have 

had an influence on student achievement. The policy problem 

as Murnane sees it is, 

how to design policies that will provide more 
children with the school resources that contri-
bute to rapid learning. Part of the difficulty 
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in fulfilling this task stems from our limited 
understanding of what these resources are. 
However, research results provide increasing 
guidance concerning the resource configurations 
that are associated with high rates of student 
learning in ongoing educational systems (15, p. 

2 6 ) . 

Researchers in the area of computer-assisted 

instruction point to that mode of teaching as a resource 

which contributes to rapid learning. David B. Thomas (20) 

in his review of research studies on the effectiveness of 

CAI programs which were reported prior to 1979, cites the 

studies of Toggenburger and McDaniel (22). In the area of 

mathematics, language arts, and reading at the junior and 

senior high levels, they report that although achievement 

levels were not increased, "the growth was 50 per cent 

better than that obtained prior to the introduction of CAI" 

(20, p. 105). A number of other studies reviewed by Thomas 

did report significant levels of gain in achievement and 

"overwhelmingly support CAI as a viable instructional 

alternative . . . equal to or better than traditional 

methods" (20, p. 106). Further, students seemed to like 

working with the computer more than using traditional 

instructional methods. One study reported reduced truancy, 

tardiness, and vandalism for minority students after CAI was 

introduced. In addition to the achievement and attitudinal 

benefits Thomas also adds that "CAI study reduces the time 

required for a student to complete a unit" (20, p. 109). 
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Taking a different approach on the need for improving 

the effectiveness of the educational system Herch (10) says 

that 

to be technologically illiterate is to experience 
technology as a tyrant and to suffer from factual 
obsolescence. . . . Individuals who cannot 
read and write well, who have no sense of the 
major human questions, and who show no interest 
in continuing to learn will increasingly risk 
technopeasantry. They will be ill-equipped to 
contribute to the technological advances 
essential to regaining a competitive advantage in 
world trade; they will be ill-equipped to 
participate fully in a technological society 
(10, p. 637). 

Like West (23), Herch (10) cites recent trends in educa-

tional decline and warns that continued regression will 

threaten the survival of the United States economy. He says 

that education is so important to the national well-being 

that improvement in the public school system is a 

requirement. Viewing the investment in human capital as an 

economic necessity, Herch insists on redefining literacy by 

including into its scope an increasing knowledge-based 

aspect of technological illiteracy. Also alluding to recent 

research which supports the idea that the most effective 

schools have instructional personnel who care about students, 

prepare for classes, assign and check homework, insist on an 

orderly, well-disciplined environment, and who positively 

encourage student achievement, Herch recommends that the 

federal funding of educational programs should "be mediated 
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by our growing knowledge of the factors that increase 

student achievement" (10, p. 638). 

Summary 

Researchers for many years have recognized the need to 

relate resources provided to students to the benefits 

received by those students in terms of their achievement. 

The reasons for this need are that school resources are not 

free and that educational benefits received by students 

impact not only the national economy but also the national 

destiny in a significant way. Consequently, educational 

policy is influenced by the demonstration of this rela-

tionship. Although research has been supported at a 

national level and been conducted by recognized researchers, 

traditional methods have failed to show significant rela-

tionships between school inputs such as school facilities, 

the number of library books in the library, teacher pay, 

etc., to student achievement as measured by standardized 

achievement tests. More recent studies have broadened the 

research on school inputs to include such teacher behaviors 

as preparation for classroom presentation, consistency in 

checking homework papars, maintaining order in the 

classroom, and encouraging students to do good work. 

Much research has also been done to show the effec-

tiveness of the use of the computer as an instructional 
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tool. Not only does it seem to be effective but also there 

is widespread evidence that many school districts are making 

use of this technological tool. The reasons for this seem 

to be twofold. First, the rapidly expanding computer market 

has resulted in substantial price reductions making them 

affordable even in school districts with tight budgets, and 

second, the public not only seems willing to accept and sup-

port the use of the computer for classroom instruction but 

in many places demands it. Furthermore, there is research 

evidence to support the use of computer-assisted instruction 

as a method which raises achievement levels of some cate-

gories of students or expedites their learning process or 

both. It becomes a question then not of whether this 

resource should be purchased for the schools but perhaps a 

question of how much. 

Studies of the past have failed to show a significant 

relationship between expenditures and achievement. Recent 

studies support the use of computers as an instructional 

tool, and many school districts are appropriating and 

spending thousands of dollars to implement computer-assisted 

instruction in the classroom. This situation provides a 

unique opportunity to link expenditures to achievement at 

least in one type of curricular program. A study which con-

siders longitudinal data over a multi-year period may find 

trends which parallel increasing expenditures for computers 

with increases in student achievement. 
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CHAPTER III 

RESEARCH METHODOLOGY 

Introduction 

After the selection of a topic for inquiry, every 

researcher is faced with the choice of research design and 

the determination of the research methodology which best 

suits the problem to be studied. Borg (3) lists several 

types of research available in educational investigation: 

survey research, observational research, historical 

research, causal-comparative research, correlational 

research, and experimental research. Emerging in recent 

years as another viable educational research method is 

qualitative research. Long recognized in the fields of 

anthropology and sociology, where time spent by the 

researcher in a natural setting, making observations, 

studying attitudes, describing events and customs, examining 

documents, and talking with people in their own envi-

ronments, qualitative research has come to be accepted as 

applicable in the educational setting as well. Wilson (12) 

maKes a case for the use of ethnographic or qualitative 

techniques in the educational context by noting that it is 

"just as valuable for mainstream American schools as for 

50 



51 

those in other cultures." He goes on to add that "the 

National Institute of Education is encouraging this kind of 

approach, and many researchers involved in the evaluation of 

educational programs and in the processes of innovation are 

finding these approaches useful" (12, p. 246). Indicating 

that anthropological techniques provide a means of gathering 

data about human behavior that is impossible to obtain by 

more quantitative methods, he believes that research about 

schools should be done in the school setting where the 

forces exerted on participant behavior are intact. 

Patton (9) describes qualitative data as that which 

consists of "detailed descriptions of situations, events, 

people, interactions, and observed behaviors; direct 

quotations from people about their experiences, attitudes, 

beliefs, and thoughts; and excerpts or entire passages from 

documents, correspondence, records, and case histories" (9, 

p. 22). Comparing quantitative and qualitative measurement, 

Patton explains that where quantitative studies rely on 

standardized instruments which limit the scope of the data, 

qualitative data collections are open-ended narratives which 

purposely disallow the standardized categorization of 

program activities or the experiences of people. The pur-

pose of this technique is to gain depth of understanding and 

detail in description. 
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Stake also supports qualitative research, in particular 

the case study method, which he says "proliferates rather 

than narrows" (10, p. 7). Furthermore, he claims that "case 

studies will often be the preferred method of research 

because they may be epistemologically in harmony with the 

reader's experience and thus to that person a natural basis 

for generalization" (10, p. 5). Social inquiry is carried 

out not just to add to the research literature but to help 

people who work in schools, governments, and industries to 

further their understandings of social problems. The most 

effective means of doing this will be "by approximating 

through the words and illustrations of our reports, the 

natural experience acquired in ordinary personal involve-

ment" (10, p. 5). If the aim of educational research is 

understanding, increase in knowledge, and extension of 

experience, then he says that truth in the fields of human 

endeavors is best approximated by declarations that are 

immersed in the feelings of human encounter. Knowledge 

which is gained through tacit experience is called 

naturalistic generalization and develops within people an 

added sense of humanistic understanding. 

Methodology 

Many researchers who have investigated the relationship 

between school characteristics and student achievement have 
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recognized the shortcomings of research which is solely sta-

tistical. Even Coleman (4), who conducted the first major 

national survey since the sweeping changes brought on in the 

public schools as a result of the Civil Rights Act of 1964, 

acknowledged this weakness. In regard to the general 

character of school environments he said, 

Any statistical survey gives only the most meager 
evidence of these environments, for two reasons. 
First, the reduction of the various aspects of 
the environment to quantitative measures must 
inherently miss many elements, both tangible and 
more subtle, that are relevant to the child. 

Second, the child experiences his 
environment as a whole, while the statistical 
measures necessarily fragment it (4, p. 37). 

Coleman went on to add that these statistical examinations 

of the differences in school environments for minority stu-

dents tend to give impressions of less difference than 

actually exists, and that those impressions actually work to 

the disadvantage of minority students. Although "such an 

understatement of differences is a necessary consequence of 

a systematic statistical comparison" (4, p. 37), he saw this 

as a "lesser evil" than possible observer bias occurring 

from qualitative studies of school environments. However, 

Coleman admitted that in some circumstances qualitative 

study is necessary and pointed to the case studies in his 

report which revealed "aspects of segregation problems and 

community response that a statistical study could hardly 

match" (4, p. 37). 
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In discussing the implications for future educational 

research Averch (1) recognized the gaps which exist in the 

understanding of the educational process. As one of the six 

major issues toward which he believed educational research 

should be directed, Averch pointed to "a merging of various 

research approaches" (1, p. 2). Those who support the 

qualitative method of research design would agree. Goetz 

(6) further elaborated the role of the qualitative 

researcher as being one which analyzes phenomena in 

naturally occurring settings and which emphasizes the 

interaction between empirical variables in those contexts. 

Credibility of the research is enhanced by examining all 

factors in an environment as opposed to the exclusivity of 

experimental research which deliberately eliminates varia-

bility by controlling extraneous factors. The eclectic 

approach to the collection of data allows the qualitative 

researcher to cross-check the correctness of data collected 

in other ways. This use of data gathered in different ways 

and from several sources is called triangulation. 

Triangulation prevents the investigator from 
accepting too readily the validity of initial 
impressions; it enhances the scope, density, and 
clarity of constructs developed during the course 
of the investigation. It also assists in 
correcting biases that occur when the eth-
nographer is the only observer of the phenomenon 
under investigation (6, p. 11). 

Averch (1) also pointed out that most educational 

research which examined student learning focused on "A 
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narrow range of cognitive skills" (1, p. 153). But higher 

cognitive and noncognitive achievements which are both 

important goals of education go untested. Therefore, he 

said "current research cannot lead to conclusive general-

izations about educational outcomes, because it cannot 

measure most of them well" (1, p. 153). He went on to 

reiterate, 

It will be necessary to merge the various 
research approaches. If economists want to fit 
educational "production functions," they will 
have to revamp the approach competely to include 
in their models specific process and organiza-
tional factors that affect students, as well as 
interaction effects. The failures of the input-
output approach are, in fact, causing everyone to 
look more deeply at fundamental assumptions about 
education. And so the economists find themselves 
face to face with psychologists and educators, 
being forced into a detailed analysis of what 
goes on in schools and classrooms (1, p. 165). 

The qualitative method is a way of approaching a 

"detailed analysis of what goes on in schools and 

classrooms." Patton (9) reviews four elements of collecting 

qualitative data. 

First, the qualitative methodologist must get 
close enough to the people and situation being 
studied to be able to understand the depth and 
details of what goes on. Second, the qualitative 
methodologist must aim at capturing what actually 
takes place and what people actually say: the 
perceived facts. Third, qualitative data consist 
of a great deal of pure description of people, 
activies and interactions. Fourth, qualitative 
data consist of direct quotations from people, 
both what they speak and what they write down (9, 
p. 36). 
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Research studies relying solely on statistical analysis 

for conclusions have fallen short of definitive results 

linking school facilities and curricular programs to 

achievement. McPartland and Karweit (7) analyze the failure 

of research efforts to support the effectiveness of schools. 

Although much research points to the ineffectiveness of 

schools, they argue that these conclusions are misleading. 

They support the position that the reasons differences in 

schools account for so little of the variation in student 

achievement are because most statistical analyses have not 

met the scientific standards for controlled experiments. 

They also would agree with those who claim that many survey 

procedures have been insensitive to important educational 

factors. Furthermore, they support the position that the 

differences in students because of their backgrounds account 

for the most variation in student outcomes. Suggesting two 

ways to enlarge the scope of variations studies in school 

environments, McPartland and Karweit propose first to 

"select samples that maximize the range of variation on 

educational practices and environments" and second to 

"develop more sensitive measures that capture variation in 

educational environments existing in representative samples 

of schools and classrooms" (7, p. 373). The second approach 

assumes that previous research studies have not found large 

differences because "they overlooked important environmental 
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variation within the same schools or because they failed to 

measure the duration of exposure of different students to 

particular school factors" (7, p. 374). Another possibility 

is to measure the variation in performance over a period of 

time for a student population or to be more sensitive to 

changes in school programs over time rather than to measure 

achievement of a selected set of students for a specified 

program at a given time. 

However, even sensitivity to various approaches will 

not yield desired results as long as students are not ran-

domly distributed among selected schools, and no naturally 

occurring setting will yield the populations and the 

situations required for controlled experimental research. 

If advantaged students attend one school and disadvantaged 

another McPartland and Karweit suggest that 

no statistical trick can separate out the 
influence of the student's family background ver-
sus the type of school on student learning. 

Even if there is no relationship in a 
sample between school attended and important 
family background measures such as socioeconomic 
status, there can be no assurance that some other 
unmeasured background condition (such as family 
ambition or student personality) has not contri-
buted to a nonrandom self-selection or assignment 
of students to schools (7, p. 377). 

Concluding that methodological questions about research 

on school effectiveness has given rise to new directions in 

research, McPartland and Karweit concede that "statistical 

techniques alone do not hold the key to clearer 
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understanding of questions concerning the effectiveness of 

schools. . . . and methodological work is helping to 

develop new ways of thinking about those effects that may 

open up fresh directions for theory and research worthy of 

serious attention" (7, pp. 382-3). 

Bogdan suggests that research itself does not 

necessarily have to be a uniquely scientific enterprise. 

Rather, it can be practical and include common sense 

understanding. He criticizes educational researchers for 

modeling research efforts after what some refer to as hard 

science, pointing out that researchers in the sciences such 

as physics and chemistry do not define science as narrowly 

as those who try to imitate them. He claims that part of 

the scientific attitude is to be open-minded concerning 

method and evidence. Qualitative research "involves 

rigorous and systematic empirical inquiry which is data-

based" (2, p. 39). He goes on to add that "the researcher's 

primary goal is to add to knowledge not to pass judgement on 

a setting. The worth of a study is the degree to which it 

generates theory, description, or understanding" (2, p. 42). 

Procedures 

This study was conducted using the case study approach 

in each of two school districts in Texas. The primary goal 

of the study was to look for achievement trends over a 
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several year period and to compare these trends to the 

corresponding costs for program implementation and main-

tenance. The use of computers for classroom instruction was 

selected as the program because the technology was new and 

not widely used prior to a few years ago. Consequently, an 

opportunity presented itself to study achievement and 

program costs over a multi-year period in a situation where 

the program was not in place for a few years and then a 

fresh approach was implemented at a relatively high cost. 

Averch (1), who found no significant relationship between 

school inputs or resources and student achievement, com-

mented on his review of the studies to that date, "the 

studies do not show what would happen if the educational 

system received a massive increase or decrease in resources" 

(1, p. 148). This study provided precisely that oppor-

tunity, to examine the effects of a massive increase of a 

particular resource on a specific student outcome. Not only 

Averch but also Fowler (5) pointed out the value of 

longitudinal studies. Averch noted, "we must begin to 

examine educational outcomes over time and on many 

dimensions" (1, p. xiii). It was McPartland (7) who in 

discussing the failure of traditional methods to find a 

significant relationship between school resources and 

student achievement, called for more sensitive measures to 

be employed. 
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These case studies have brought together those charac-

teristics which were called for by previous researchers: a 

massive increase of a resource, a study over time, a more 

sensitive measure, and a study over many dimensions. The 

qualitative case study approach provided the vehicle for 

this opportunity. Patton pointed out, "The failure to find 

statistically significant differences in comparing people on 

some outcome measure does not mean that there are not 

important differences among those people on those outcomes. 

The differences may simply be qualitative rather than 

quantitative" (9, p. 74). Averch also noted that student 

outcomes are both cognitive and noncognitive, and those non-

cognitive factors even though ellusive and difficult to 

quantify are very important because they include "such vague 

but important concepts as happiness and quality of life" (1, 

p. 16). 

Even though the primary goal of these case studies was 

to focus on cognitive achievement and its related costs, a 

biproduct of the case study approach was the the opportunity 

to study the resulting noncognitive outcomes of the 

programs. This was accomplished through the use of 

questions, observations, and descriptions. Patton 

elaborated: 

To fully grasp the meaning of change in life for 
particular clients and persons it is necessary to 
develop a description of life quality which 
allows the interdependent parts of quality to be 
integrated into a whole. Quality has to do with 
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nuance, with detail, with the subtle and unique 
things that make a difference beyond the points 
on a standardized scale. Quality is what 
separates and falls between those points on a 
standardized scale. . . . This is not a 
question of interval versus ordinal scaling, but 
one of meanings. What do programs mean to par-
ticipants? What is the quality of their 
experience? Answers to such questions require 
detailed, in-depth, and holistic descriptions 
that represent people in their own terms and that 
get close enough to the situation being studied 
to understand firsthand the nuances of quality 
(9, p. 74). 

This naturalistic research strategy described by Goetz 

as observation "used to acquire firsthand, sensory accounts 

of phenomena as they occur in real world settings" where 

"investigators take care to avoid purposive manipulation of 

variables in the study" (6, p. 3) made use of a number of 

data gathering techniques. Although the primary and most 

time consuming was the formal interview using focused inter-

view schedules, other techniques such as collection of 

documents, observations, field notes, and photographing 

various settings provided the capacity for the triangulation 

of results. Triangulation is the use of data gathered in 

different ways and from several sources. Patton stresses 

triangulation as a means of reconciling qualitative and 

quantitative data. It is important because of its potential 

to verify and validate qualitative analysis. He lists two 

Kinds of triangulation. The first provides for "checking 

out the consistency of findings generated by different data 
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collection methods" (9, p. 329). Different data collection 

methods include observations, interviews, and document 

analyses. Each method xs a limited source of data and 

potentially weak when used as a single source. However, a 

multi-method approach strengthens and increases both the 

validity and the reliability of the evaluation of data (9, 

p. 157). The second type of triangulation allows for 

"checking out the consistency of different data sources 

within the same method" (9, p. 329). This could include 

comparisons of what an individual reports in a private 

interview to what they say in a public meeting or com-

parisons of what people with different points of view have 

to say with regard to the same question. Figure 1 is an 

illustration of the flowchart of procedures followed in this 

study. Goetz also suggests that the researcher use various 

types of data collection techniques so that "data collected 

in one way can be used to cross-check the accuracy of data 

gathered in another way" (6, p. 11). Triangulation prevents 

the tendency possible in qualitative research of accepting 

conclusions too soon. It provides the basis for broader and 

more profound understanding as well as for the development 

of clearer constructs. 
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Subjects 

The subjects for this study were two school districts 

in Texas, one located in north Texas and the other in west 

Texas. Having an enrollment of approximately thirty-five 

thousand, the north Texas district is a suburban district 

located in a large metropolitan area, whereas the west Texas 

district with an enrollment of about twenty-five thousand is 

a county district located in a relatively sparsely populated 

area. The districts were selected for the study based on 

the following criteria: 

1. The district is located in Texas. 

2. The organization of the district includes junior 

high schools with grades seven, eight, and nine. 

3. The school district administers achievement tests 

to students at selected grade levels. 

4. The school district uses Bulletin 679 to account 

for expenditures in such a way as to be able to use the 

general ledger together with budget documents to identify 

the costs for computer equipment, software, and related 

costs for each junior high school campus. 

5. The school district is one of the twenty-five 

largest school districts in the state. 

6. The school district uses micro or mini-computers 

for classroom instruction. 
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7. The school district would make available to the 

researcher the needed accounting and achievement 

information. 

8. Permission could be obtained from the superin-

tendent of the district to conduct the study in the 

district. 

The Texas School Directory (11) narrowed the list of 

the twenty-five largest school districts to seven school 

districts which conformed to criteria 1, 2, and 5. 

Telephone calls to individuals in the school districts 

further limited the list to three school districts. Of the 

four school districts eliminated, three of them did not use 

computers for classroom instruction at the junior high 

school level, and the fourth school district had not been 

consistent in its testing program for the last seven years. 

Of the three school districts conforming to criteria 1, 2, 

3, 4, and 5, one declined to release school district data 

and grant permission to the researcher to conduct the study 

in the district. Consequently, two school districts were 

available for the study. 

Data Collection 

The case study approach to this research project was 

implemented using a variety of data collection techniques 

including observations of computer labs in fourteen junior 

high schools, taped interviews with forty-three principals, 
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teachers, and students; nine individual visits with central 

office staff members; and collection of a number of dif-

ferent types of documents. The taped interviews were 

accomplished using a focused interview schedule with four 

component parts, one each designed for the curriculum coor-

dinators, the building principals, the teachers, and the 

students to be interviewed in each school district. (See 

Appendices A, B, C, and D.) Each of these groups of 

individuals was selected for interviewing not only to gain 

multifarious perspectives of the program but also to cross-

check the validity of information gained at each level and 

from each individual. The parts of the in-depth interview 

schedule were designed not only with the research questions 

in mind but also with the thought and purpose of discovering 

characteristics of the programs and perceptions of the par-

ticipants which were not anticipated in advance of the field 

work. Bogdan suggested that although the research design 

should be "an evolving process, one in which the questions 

to be asked and the data to be collected emerge in the pro-

cess of doing research" (2, p. 71), there are times when 

interview and observational schedules are essential. They 

are particularly useful in multi-subject or multi-site 

studies for which the researcher is most concerned about 

gathering comparable data across sites. 
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To overcome the undesirable potential of having more 

concern with following the schedule than with hearing the 

responses and with picking up on nuances which would lead to 

more probing questions, the researcher was careful to be 

fully familiar with the questions on the parts of the 

schedule prior to the interviews. This provided the flexi-

bility of the order in which the questions were asked and 

provided for a better and more comfortable flow in the con-

versation. Bogdan defines the interview as "a purposeful 

conversation, usually between two people that is directed by 

one in order to get information. In the hands of the quali-

tative researcher, the interview takes on a shape of its 

own" (2, p. 135). Bogdan goes on to say that regardless of 

whether the interview is the primary data gathering tech-

nique or is used in conjunction with other means such as 

observation or document analysis, it is used to gather 

descriptive data in the subjects own point of view and in 

their own words in order to better understand a particular 

person or situation. 

In the west Texas district the director of secondary 

instruction arranged the school visits with each of the six 

junior high school principals and also introduced the 

researcher to various central office staff members from whom 

information would be gathered. Each building principal 

selected the teacher and in some cases the student to be 
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interviewed. At some schools the teacher selected the 

student. During the visit to this school district formal, 

taped interviews were obtained from six principals, six 

teachers, six students, and the district coordinator for 

instructional computing. 

In the north Texas district the researcher arranged all 

the school visits with each building principal and with 

district staff personnel. As in the west Texas district the 

principal selected the teacher to be interviewed and in most 

cases the teacher selected the student to be interviewed. 

Again, formal, taped interviews were obtained using the same 

set of interview schedules with eight principals, eight 

teachers, and eight students. 

In addition to these formal interviews, informal visits 

were held with various central office staff personnel. In 

the west Texas district tne director of secondary instruc-

tion, the director of planning, evaluation, research, and 

testing, the coordinator of public information, the director 

of food service, and tne director of student services were 

consulted. In the north Texas district individual meetings 

were held with the director of instructional computing, the 

administrative assistant for secondary instruction, the 

director of food service, and the assistant superintendent 

ror business. Not only were notes taken during these visits 

but also documents containing such information as curriculum 
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guides, sample instructional materials, test scores, budget 

forms, copies of general ledgers, cost figures, enrollment 

data, and numbers of students participating in the free and 

reduced price lunch programs. The Chamber of Commerce in 

each city where the districts are located furnished various 

demographic information. Field notes and photographs were 

also taken during visits to the computer labs in each 

school. Attendance at school board meetings in each of the 

districts during which notes were taken and documents 

collected provided further insight into the attitudes, 

feelings, and general level of support of the computer 

instructional programs held by the governing bodies in each 

district. 

The study was conducted during a three-month period in 

the spring and summer of 1985. Formal permission from the 

superintendent of each district was obtained after sub-

mission of a letter outlining the research project, and 

detailing the information which would be needed, and the 

personnel who would be interviewed. In one district the 

researcher established the dates and times for the school 

visits, and in the other district the director of secondary 

instruction made these arrangements with the school 

principals. 

In almost all cases the interviews took place in quiet 

rooms such as the principal's office, department offices, or 
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classrooms not being used for other purposes at that time. 

This provided environments free from interruptions and 

distractions and the opportunity for both the interviewer 

and the subject to feel more comfortable. The one exception 

to this occurred at a school where both the principal and 

the teacher insisted that the teacher interview take place 

in the classroom while students were working at their com-

puter terminals. Interviews with the students (there were 

three in this case) also took place in this same setting. 

In most cases the interviews evolved as interesting visits 

between two individuals with a common interest. The 

exception to this was some of the interviews with students. 

Although most were open with their responses and proud to 

have been selected as the one student to represent his 

school in the study, a few were apprehensive and nervous 

about the meeting. When it was obvious that this was the 

case, the interviewer took time and special care to review 

with the student the purpose of the interview and its 

subsequent uses. 

The interview schedules were followed closely except in 

some cases where the nature of the questions seemed 

inappropriate in the given situation or for the individual 

being interviewed. In many interviews the subjects volun-

teered answers to questions on the schedule before the 

question was asked. Although the schedules were closely 
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followed, the interviews were not limited to the questions 

on the schedules. Many times pertinent topics emerged 

naturally and were pursued in order for the researcher to 

gain deeper understanding and insight. In view of the fact 

that both principals and teachers were asked questions about 

a program wmch had been in progress for several years, 

inconsistency of answers sometimes occurred. When this 

nappened, individuals were asked to confirm or clarify the 

other's response in order to bring a point of discrepancy 

into agreement. This provided a cross-check of reliability. 

An example of such a question to a principal might have 

been, "Mrs. Jones tells me the CAI program was first used 

for ninth grade students three years ago. Is that the way 

you rememoer it?" Responses to these types of questions 

were also referred to the district coordinator who was asked 

to check records in some cases. This procedure was also 

followed after all information was collected, tapes had been 

transcribed, and numerical data were charted, i.e., district 

personnel were called on the telephone to clear up 

ambiguities and discrepancies. 

Data Analysis 

The data were analyzed according to the procedures 

delineated by Miles (8). According to him data analysis has 

three component parts: data reduction, data displays, and 
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conclusion drawing and verification. In addition to 

elaboration of field notes and verification of various 

numerical data which was collected, all taped interviews 

were transcribed verbatim. All of this composed a body of 

handwritten notes and both handwritten and typed tran-

scriptions totaling over four hundred thirty pages. An 

example of several pages of a transcription can be found in 

Appendix E. "Data reduction is a form of analysis that 

sharpens, sorts, focuses, discards, and organizes data in 

such a way that final conclusions can be drawn and verified" 

(8, p. 21). The data reduction phase of the analysis con-

sisted of categorizing this collection of notes and 

transcriptions according to a list of codes. The list was 

initially compiled to accomodate the research questions but 

was later enlarged after a first reading of the notes and 

transcriptions. Bogdan suggests that while reading through 

the data "certain words, phrases, patterns of behavior, 

subjects' ways of thinking, and events repeat and stand out" 

(2, p. 156). By searching through the data for regu-

larities and patterns and by taking note of research topics, 

coding categories emerge. The use of the coding categories 

provides a means of sorting descriptive data "so that the 

material bearing on a given topic can be physically 

separated from the other data" (2, p. 156). Following Miles 

(8) recommendations codes were devised to prompt the 
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researcher's memory regarding obvious categorizations. 

Thus, the code TP was used for Teacher Preparation, ACH for 

student achievement, and PA for parent attitude as examples. 

The final elaborated list of codes consisted of twenty-five 

items. A list of these can be seen in Appendix F. In 

addition to the codes which were written in the margins of 

the transcriptions, notes for future reference were also 

written during the many readings. These marginal remarks 

were the impromptu results of ideas which the researcher 

wanted to retain for future use. As Patton suggested, 

during the coding "ideas and the reactions to the meaning" 

surfaced and suggested "new interpretations, leads, and con-

nections witn other parts of the data." All this pointed 

toward the analytic work and led "further and further into 

analysis" (9, p. 65). 

ine second phase of the data analysis was the data 

display aspect. Data were displayed using a combination of 

narrative text, matrices, graphs, and charts. Each of these 

displays was designed not only to focus on the research 

questions but also other mediating factors which the 

original set of research questions did not address. One of 

these, for example, was a problem described by many people 

in the west Texas district and which some of them labeled 

"burn out" with the program. 
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All of the numerical data gathered in each district was 

displayed using charts and graphs. This included such data 

as expenditures, achievement scores, types of computer 

equipment, implementation schedules, and data reflecting the 

percentage of students participating in the free and reduced 

price lunch program, which was used as one of the measures 

of socioeconomic status. Much of the information gathered 

from the coded transcripts was displayed in narrative text. 

To further consolidate and condense these data, matrices of 

coded factors were used which displayed characteristics 

which seemed to be consistent from school to school or which 

appeared to have a marKed bearing upon the extremes of 

expenditure and achievement. Each of these matrices was 

conceptually analyzed for interesting patterns which 

emerged. Patterns occurring in one matrix were compared to 

patterns which occurred in other matrices. Extensive 

description of these emerging patterns was used to point to 

ultimate themes. Examples from the interviews and from 

observations were also used to further clarify, interpret 

and conceptualize the influence which the multiple variables 

exhibited. 

The last phase of the data analysis was the conclusion 

drawing and verification stage. Goetz (6) suggested there 

are five strategies for general analytic procedures used by 

the qualitative researcher. These are analytic induction, 
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constant comparison, typological analysis, enumeration, and 

standardized observational protocols. The two which seemed 

most appropriate for this study were analytic induction and 

constant comparison. Typological analysis involves par-

titioning every observation into categories "on the basis of 

some canon for disaggregating a whole phenomenon" (6, p. 

183) and is used more for describing observed behaviors than 

for analyzing data collected from interviews. A researcher 

might, for example, use some theorist's classification of 

different types of behaviors, then apply them to a research 

setting taking note of occasions when student behaviors on a 

playground or in a classroom would fall into those 

prearranged categories. Conclusions or generalizations 

would then emerge from this technique of data analysis. The 

same would be true for the use of standardized observational 

protocols such as the Flanders Interaction Analysis System. 

Under this system a researcher might use the observation 

data collection mode, sitting in a classroom tallying 

behavioral occurrences on some selected time interval. 

Observational protocol is closely associated with 

enumeration which uses frequency counts requiring "a precise 

identification of phenomena or categories of phenomena and a 

consistency m data collection techniques" (6, p. 184). 

However, analytic induction and constant comparison are 

both more flexible and compatible with each other. Patton 
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(9) says that analytic induction or "inductive analysis" as 

he calls it 

means that patterns, themes, and categories of 
analysis come from the data; they emerge out of 
the data rather than being imposed on them prior 
to data collection and analysis. The analyst 
looks for natural variation in the data. For 
evaluators, the study of natural variation will 
involve particular attention to variation in 
program processes and how participants respond to 
and are affected by programs" (9, p. 306). 

Analytic induction involves scanning data, such as 

transcribed interviews, searching for categories of 

occurrences, and relationships among categories. These 

findings may be developed into hypotheses supported by 

initial cases but modified by the examination of subsequent 

cases. LiJce analytic induction, constant comparison 

requires no particular unit of analysis. Frequently 

regarded as a supplement to analytic induction, the constant 

comparison method 

combines inductive category coding with a 
simultaneous comparison of all social incidents 
observed. As social phenomena are recorded and 
classified, they are also compared across cate-
gories. Thus, the discovery of relationships, or 
hypothesis generation, begins with the analysis 
of initial observations, undergoes continuous 
refinement throughout the data collection and 
analysis process, and continuously feeds back 
into the process of category coding. As events 
are constantly compared with previous events, new 
typological dimensions as well as new rela-
tionships may be discovered (6, p. 182). 
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Summary 

Qualitative research in the field of educational 

inquiry is emerging as a valid mode which fills in many of 

the gaps left by quantitative methods. By expanding the 

potential for gathering pertinent data in the natural 

setting where students and teachers are working and 

interacting, researchers have the opportunity for broadening 

the base of understanding and for linking school charac-

teristics which quantitative studies have failed to do. 

Experimental studies by the very nature of design limit the 

scope of data which can be considered. By the use of the 

qualitative case study approach to studying the relationship 

between expenditures for computers and achievement in mathe-

matics, this investigation was expanded to include not only 

the numerical measures of achievement but also higher 

cognitive and noncognitive indications of achievement and 

attitudes of students working with computers. It also 

discovered other mediating factors which influence these two 

elusive extremes. 
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CHAPTER IV 

CASE NARRATIVES 

The data collected was from two school districts in 

Texas, one located in west Texas and the other in north 

Texas. The 1984-85 Texas School Directory (4) listed the 

former with a 1983-84 membership of 25,388 making it the 

twenty-second largest district in Texas with two high 

schools, six junior high schools, and twenty-five elementary 

schools. The latter with a membership of 35,032 students 

and a ranking of twelfth largest school district in the 

state had four high schools, nine junior high schools, and 

thirty one elementary schools. Both school districts had 

additional facilities which serve special student popula-

tions. As the only school district in the county, the west 

Texas district served a population that is scattered over 

approximately nine hundred square miles. The north Texas 

district on the other hand was a suburban district in a 

metropolitan area serving a denser population living in a 

ninety-four square mile area. 

Located in the oil-rich Permian Basin, the west Texas 

district had an appraised valuation of $5,798,283,000 with a 

total tax rate of 0.775 per $100 valuation, the primary 

80 
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industry in the district being focused on the exploration, 

drilling, and recovery of oil and natural gas. The predomi-

nately protestant population was 64 per cent white, 4.5 per 

cent black, 21.5 per cent Hispanic, and 10 per cent other 

in distribution. The median family income from the 1980 

census was $18,764 and the unemployment rate as of January, 

1985, was 5.6 per cent. 

Located in a large metropolitan area, the north Texas 

school district had an appraised valuation of $4,993,978,000 

with a total tax rate of U.966 per $100 valuation. The 

appraised valuation and tax rates for both school districts 

were taken from the 1983-84 official budget, and these 

figures were listed in the Texas School Directory (4) 

published by the Texas Education Agency in October, 1984. 

The predominately protestant population was 9 3 per cent 

white, 3 per cent black, and 4 per cent Hispanic in distri-

bution. The median family income from the 1980 census was 

$27,410, and the unemployment rate as of 1984 was 3.6 per 

cent. A fast growing community of over two hundred 

thousand, 62 per cent had lived in the city for less than 

five years. Fifty-one per cent had attended or graduated 

from college. 
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THE WEST TEXAS SCHOOL DISTRICT 

Computer Equipment, Software, and Related Costs 

The west Texas school district had six junior high 

schools all of which were used in this study. They were 

designated by the capital letters A, B, C, D, E, and F. 

This school district began using computers for instruction 

1974 when it acquired through a rental agreement (but later 

purchased) a mini-computer and two, thirty-two terminal labs 

from Computer Curriculum Corporation which also furnished 

all curriculum materials and software for the instructional 

program. It was a computer-assisted instruction program 

focusing on mathematics, reading, and language arts skills 

for students who were behind in grade level achievement. 

Funded by Title I of the Elementary and Secondary Education 

Act, it was a pull-out program for students at one junior 

high and one high school. The program continued to operate 

in the same manner until 1982 when the federal court ordered 

that both of these schools, which had predominantly black 

student bodies be closed, and bussing for racial balance was 

implemented in the district. In the 1982-83 school year, 

the high school was reopened as a junior high, and the 

junior high was reopened as a magnet elementary school. 

The computer-assisted instructional program designed 

and published by Computer Curriculum Corporation was a 
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computer-driven drill and practice program allowing indivi-

dual students to interact with the instructional program 

through an individual computer terminal. The classes were 

scheduled with a maximum of sixteen students per class 

resulting in a one-to-one correspondence between students 

and computer terminals. In mathematics the two software 

programs used most extensively were "Math Skills, Grades 

1-7" and "Problem Solving, Grades 3-6." Each of these 

programs were divided into strands. For Math Skills the 

strands were Addition, Number Concepts, U. S. Measurement, 

Subtraction, Equations, Applications, Metric Measurement, 

Multiplication, Problem Solving, Division, Fractions, and 

Decimals. For Problem Solving the strands were How Many; 

Money; Mystery Numbers and Age; Measure; Number Systems; 

Time, Rate and Distance; and Geometry. In addition to these 

primarily used software programs there were others such as 

"Mathematics Strands, Grades 7 & 8," "Math Enrichment 

Modules, Grades 7 & 8," "Introduction to Algebra," 

"Introduction to Programming with CCC BASIC," and "Math 

Skills" from which the teacher could choose for individual 

students or for special occasions. Since the district has 

mainly rented the computer equipment and the software, it 

has been able to keep the most up-to-date versions of 

both for no additional costs to the district. 
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Sometime prior to 1982 the school district exercised an 

option with Computer Curriculum Corporation and purchased 

the mini-computer and sixty-four terminals which it had been 

renting. The total cost to the district for renting addi-

tional equipment, renting software for all the equipment, 

and paying for maintenance on all equipment both owned and 

rented was $515,685. Elaboration and explanation of this 

expenditure is shown in Table I and the notes for Table I. 
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Notes for Table I 

Mote 1.—The school year 1982-83 was the first year 

that School A was used for a junior high school. In prior 

years it had been a high school at which the mini-computer 

with a thirty-two terminal lab had been in operation. When 

it opened as a junior high, sixteen of the terminals were 

moved to another location leaving a sixteen terminal lab at 

School A. Costs for School A for 1982-83 were: 

16 Terminal Remote Lab 

Rental $ 0 
Maintenance 6,344 
Curriculum 3,200 
Installation 0 

Mini-Computer 
Rental 0 
Maintenance 1,921 
Curriculum 533 
Installation 0 

Telephone 684 
Supplies 100 

Cost for School A in 1982-83 $12,782 

Use: Academic Skills in English and Math in Grade 9 

Note 2.—The school year 1982-83 was the installation 

year for School B; but since the district already owned the 

equipment, it was installed at the beginning of the school 

year and annual costs were paid at 100 per cent. Costs for 

School B were: 

16 Terminal Remote Lab 

Rental $ 0 
Maintenance 6,344 
Curriculum 3,200 
Installation 2,025 
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Mini-Computer 
Rental 0 
Maintenance 1,921 
Curriculum 533 
Installation 0 

Telephone - dedicated data line (12 months) 684 
Supplies 100 

Cost for School B in 1982-83 $14,807 

Use: Academic Skills in Math and English in Grade 9. 

Note 3.—The school year 1982-83 was the installation 

year for Schools C, D, E, and F. Although the classes were 

scheduled with students and teachers assigned when school 

started in September, the equipment was not all in place and 

operating until later in the school year, ranging from 

November to January in various schools. Costs were prorated 

for the year based on nine-twelfths of the annual costs. 

They were: 

16 Terminal Remote Lab 
Rental $14,098 
Maintenance 4,758 
Curriculum 2,400 
Installation 2,025 

Mini-Computer 
Rental 4,302 
Maintenance 1,441 
Curriculum 400 
Installation 650 

Telephone - dedicated data line (nine months) 513 
Supplies 100 

Cost/school for 1982-83 $30,687 

Use: Academic Skills in English & Math in Grade 9. 
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Note 4.—Schools A and B used the mini-computer located 

at School A. The terminals and the computer were owned by 

the district. The 1983-84 costs for each of these schools 

were: 

16 Terminal Remote Lab $ 

Rental 0 
Maintenance 6,344 
Curriculum 3,200 
Installation 0 

Mini-Computer 
Rental 0 
Maintenance 1,921 
Curriculum 533 
Installation 0 

Telephone - dedicated data line 684 
Supplies 100 

Cost/school for 1983-84 $12,782 

Use: Academic Skills in Math and English in Grade 9. 

Note 5.—In the 1983-84 school year schools C, D, E, 

and F used the mini-computer located a high school. The 

system was rented. After three years of renting the 

district would have an option to purchase the equipment for 

the balance of the rental/purchase agreement. The 1983-84 

costs for each of these schools were: 

16 Terminal Remote Lab 
Rental $18,797 
Maintenance 6,344 
Curriculum 3,200 
Installation 0 



89 

Mini-Computer 
Rental 5,736 
Maintenance 1,921 
Curriculum 533 
Installation 0 

Telephone - dedicated data line (for 12 months) 684 
Supplies 100 

Cost/school for 1984-85 $37,315 

Use: Academic Skills in Math and English in Grade 9. 

Note 6.—The costs for the 1984-85 school year were 

identical to those in 1983-84 for the Academic Skills 

program. 

Use: Academic Skills in Math and English in Grade 7. 

Note 7.—School B had nine TRS 80's acquired in the 

1982-83 school year. The principal said they are used for 

a club activity for eighth and ninth grade students who 

wanted to come in before or after school or at lunch. They 

were located in a seventh grade math room, and the teacher 

used them as extra, supplementary, or motivation for seventh 

grade math. 
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Objectives of Computer Instruction 

As a part of its court-ordered desegregation plan, the 

district moved sixteen of the terminals to one junior high 

school, kept the mini-computer and sixteen terminals at the 

newly converted junior high school, rented sixty-four more 

terminals, sixteen for each of the other four junior high 

schools in the district, and rented another mini-computer 

which it housed in a high school. Using the four newly 

acquired sixteen terminal remote labs and the two sixteen 

terminal remote labs already owned by the district to com-

municate with the newly acquired mini-computer located at a 

high school and the mini-computer located at the recently 

converted junior high school, the school district imple-

mented a program called Academic Skills in each of the six 

junior high schools in the district. Communication with the 

mini-computers was accomplished via telephone modems using 

dedicated data lines from the remote labs to the computers. 

As in the older Title I program, Academic Skills was 

also designed to help students who were behind in grade 

level achievement but only in mathematics and language arts. 

Under the new format reading was not to be specifically 

addressed in Academic Skills because there were also reading 

labs in each junior high school. (Computers would not be 

used in these labs.) Also under the new plan the students 

would not be pulled out of their regular classes for supple-

mentary instruction but, on the contrary, would be scheduled 
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in the Academic Skills class as a replacement for either 

their mathematics class or their English class or for both 

if they were two or more years behind in achievement in 

either mathematics or English or both. Grade level achieve-

ment would be measured by their scores on the Metropolitan 

Achievement test administered in the prior year. As a part 

of the district's desegregation plan, the courses were 

designed to help bring students up to grade level who had 

fallen behind in achievement because of displacement, de-

segregation, or just lack of skills. In the 1982-83 and the 

1983-84 school years the targeted population was ninth grade 

students. But in the 1984-85 school year the program has 

been designated almost exclusively for seventh grade 

students, the rationale being that remediation at this grade 

level would better serve the total instructional program 

of the students. 

Student Access to Computers 

The classroom activity for each student was consistent 

districtwide although the principal of each school deter-

mined the scheduling of the labs according to the needs of 

the school. During each class period the teacher conducted 

a thirty-minute group instructional block during which time 

the essential elements of the specified curriculum were 

taught by the teacher to the students as a group. Teaching 
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materials for this phase consisted of textbooks, CCC 

worksheets, or teacher prepared worksheets. The second 

phase consisted of individual student interaction with the 

computer via a computer terminal. Each student completed 

two, ten-minute computer-assisted instruction lessons which 

had been selected to reinforce the skills of each student on 

their own individual level of achievement. This was done in 

one of two ways. The teacher determined the student's level 

and assigned the lesson, or the student could begin with an 

introductory phase in which the computer determined each 

student's level after one hundred minutes or ten, ten-minute 

lessons on the computer. Although both activities took 

place during each fifty-five minute class period, the order 

in which the activities occurred was not prescribed by 

district guidelines but was left to the discretion of the 

teacher and the building principal. 

It was this flexibility at the school level which 

allowed the principal autonomy in the scheduling of each 

lab. Some principals scheduled a teacher and sixteen 

students to the room in which the computer terminals were 

located for the full fifty-five minute period. Under this 

plan the computer terminals were not in use during the group 

instruction part of the class period. Other principals, 

however, chose to have students move at the middle of the 

class period resulting in maximum usage of the computer 
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terminals, i.e., the group instruction took place in another 

room, and the room in which the computer terminals were 

located was used only for the computer interaction part of 

the class period. Table II shows how each of the six 

schools made use of this option in scheduling. Since this 

was an evolving program and information was collected in 

interviews with teachers and principals, the data pre-

sented in Table II is most reflective of the 1984-85 school 

year. 

TABLE II 

STUDENT ACCESS TO COMPUTERS 

IN THE WEST TEXAS DISTRICT 

School A 

School B 

School C 

School D 

School E 

School F 

Number of Groups 

Scheduled in Lab 

Each Period 

2 

2 

1 

1 

2 

1 

Maximum Number of 

Students Served Each 

Class Period 

32 

32 

16 

16 

32 

16 

Maximum Number of Students 

Having Access to the Lab 

Each Day 

128 See Note 1 

192 See Note 2 

80 See Note 3 

96 See Note 4 

192 See Note 5 

96 See Note 6 

School G will designate the junior high school which was closed in 1982 as a 

result of the desegregation order. 
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Notes for Table II 

Note I,—One English teacher had four classes using the 

lab and one mathematics teacher had four classes each of 

which used the lab. This means that during some class 

periods both teachers and both classes of students were in 

the lab at one time, one teacher providing group instruction 

to sixteen students and the other sixteen students working 

at the computer terminals. The principal estimated that at 

one time or another during the school year about one hundred 

fifty students had access to the CAI Academic Skills class. 

Note 2.—The principal of this school gave priority to 

seventh and eighth grade English and then seventh and eighth 

grade mathematics in that order. (Seventh grade got first 

priority and then eighth grade in both subject areas.) 

There were actually eleven groups of students scheduled 

during the day, leaving one half of one period free for 

optional use. A special education teacher frequently used 

this option. During each day a maximum of one hundred 

ninety-two students had access to the lab. 

Note 3.—One teacher who had three mathematics classes 

and two English classes was scheduled in the lab five 

periods each day. Another teacher used the lab one period a 

week with her enriched seventh grade math class. Also, a 

special education teacher used the lab occasionally on an 
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optional basis. However, there were eighty students each 

day who were scheduled to use the lab on a regular basis. 

Note 4.—There were three teachers assigned to classes 

of Academic SKills, two teachers each had one English class 

and one teacher had one English and three mathematics 

classes. The lab was used six periods a day by one class 

each period. Priority was given to seventh grade students, 

out after all seventh grade students who needed the program 

were scheduled each period, the classes were filled to a 

limit of sixteen students each with eighth graders. The 

principal estimated that seventy-five to eighty of the 

ninety-six students scheduled per day were seventh grade 

students. 

Note 5.—The principal had scheduled six sections of 

mathematics and six sections of English to use the CAI lab 

each day. These classes were taught by a total of six 

teachers. By scheduling two sections each period of the 

day, the principal believed that all seventh grade students 

who needed the program had access to it. No eighth grade 

students used the lab at this school. 

Note 6.—There were two teachers assigned to Academic 

Skills, one taught three English classes and the other 

taught three mathematics classes. All the students were 

seventh graders. Out of three hundred thirty seventh grade 

students forty-eight of them had Academic Skills/English, 
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and forty-eight of them had Academic Skills/Mathematics. 

There were some students who had both classes. 

Table III shows the number of students in average daily 

actendance in the junior high schools in the west Texas 

school district for the 1984-85 school year. Table IV shows 

the approximate percentages of students who had access to 

the computer-assisted instructional in the 1984-85 school 

year. 

TABLE III 

AVERAGE DAILY ATTENDANCE* IN THE 

WEST TEXAS SCHOOL DISTRICT 

School 

A 

School 

B 

School 

C 

School 

D 

School 

E 

School 

F 
School Year 

1984-85 

7 th Gr 389 374 293 391 339 318 
9 th Gr 302 297 213 324 245 316 

*Figures rounded to the nearest whole number, 

TABLE IV 

APPROXIMATE PERCENTAGES OF STUDENTS HAVING ACCESS 

TO THE COMPUTER-ASSISTED INSTRUCTIONAL 

ACADEMIC SKILLS CLASSES IN THE 

WEST TEXAS DISTRICT 

School 

A 

School 

B 
School 

C 

School 

D 

School 

E 
School 

F 
School Year 

1984-85 
7 th Gr 33 51 27 25 57 30 
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Teacher Preparation 

The notes for Table II reveal that a number of teachers 

in the district were assigned to teach the Academic Skills 

classes. There were never fewer than two teachers assigned 

to use the computer labs, and one principal indicated that 

six different teachers used the computer lab each day. 

Interviews with the principals also indicated that the 

turnover of teachers from year to year was high for this 

particular program. The district coordinator estimated the 

turnover to be about thirty-three per cent. Many of the 

teachers expressed concern about adequate teacher prepara-

tion prior to the assignment of a new teacher to the 

Academic Skills classes. 

The district coordinator for all the instructional 

computing programs noted that with regard to teacher prep-

aration in the academic area, only teachers certified in 

the subject areas of English and mathematics were selected 

to teach the Academic Skills English and mathematics 

classes. Consequently, no extra subject area inservice was 

given to them prior to assignment to these classes. 

However, as far as the computer technology is concerned, two 

days of instruction in a computer lab was provided each year 

to new teachers. This was done on school time in one of the 

school labs which was closed to students for two days just 

for the purpose of teacher training. Although the district 
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coordinator believed this length of training to be inade-

quate, he also believed that the individual training 

provided by him and also by consultants from CCC, available 

to teachers on a request basis helped to fill the gap. He 

attributed some of the high teacher turnover and the concern 

for teacher preparation to what he called "hardware shock." 

He went on to add, 

But when they find out that their main job is to 
guide instruction, and that the system takes care 
of itself and they just need to keep records and 
know where the kids are and know what's taught in 
that area, they don't really have to be concerned 
with trouble-shooting the hardware, they don't 
have near as much anxiety. 

Teachers and principals reported a variety of 

viewpoints regarding teacher training and some diversity in 

dealing with this aspect of the program. A teacher at 

School A revealed that he had no district inservice related 

to teaching the Academic Skills classes. However, he had 

college classes in numerical methods and BASIC programming 

as well as previous work experience which required using 

computers. He expressed no concern about the lack of 

district inservice and seemed comfortable with the use of 

the equipment in a teaching situation. The principal at 

School B indicated that one of the Academic Skills teachers 

in his building was in the initial district training 

sessions when the program was implemented in all the junior 

high schools. Since that time this teacher had taken the 
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initiative to encourage other teachers in the building to 

use the lab and to teach them how to use it. In addition to 

individual instruction with teachers, she also used the 

software program provided by CCC in computer literacy to 

train the other teachers. Although this teacher had no 

prior experience in using computers in the classroom, she 

did have six years experience in working with remedial 

students. She viewed herself as a specialist in this area 

and was enthusiastic about her role in the program. Prior 

to her first assignment to Academic Skills three years ago, 

she reported she had one hour of inservice with a CCC con-

sultant. Feeling pressed regarding the lack of preparation, 

she read the training material and taught herself by trial 

and error. 

Reporting a very different experience with the teacher 

training preservice, the teacher at School C had two or 

three two-day district inservice sessions provided by the 

district during school days. She was provided with substi-

tute teachers for those days away from her classes. 

Believing that her training was more than adequate, she was 

quite comfortable with her assignment. The principal 

reported that this teacher was very helpful to other 

teachers in the building such as the special education 

teacher and the teacher for the enriched seventh grade math 
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class in the use of the computer lab as a supplement to 

classroom instruction. 

Having similar experiences with teacher preparation as 

those with the teacher at School C, the teacher at school D 

also had two or three, two-day workshops. However, not 

being able to absorb everything she needed to know during 

these intensive training sessions, she also taught herself 

using the manuals and working independently at a computer 

terminal. The principal at this school also reported that 

some of the teachers in his building had been attending a 

ten-week computer literacy course taught at night once a 

weeK in his building during the 1984-85 school year. It was 

a three-hour college credit course for teachers seeking cer-

tification in the teaching of computer literacy. 

At School E several teachers had the two-day district 

inservice the first year. After that the principal dis-

covered that training time could be reduced to one-half a 

day if the training for new teachers were provided by one of 

the already experienced teachers in the building. In this 

way the training could be more personalized and indivi-

dualized to meet the specific needs of teachers. The 

teachers in School F also attended the inservice programs 

offered by the district on several different occasions. 
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Student Achievement 

The formal measure of achievement used by the west 

Texas school district was the standardized Metropolitan 

Achievement Test administered in the spring of the year to 

all students in the district. It had been used since the 

mid-1970's. Table V shows the scores for students in grades 

seven and nine for the years 1982-1985, inclusive, on the 

mathematics subtests. 

TABLE V 

MATHEMATICS ACHIEVEMENT TEST 

SCALE SCORES FOR THE 

WEST TEXAS DISTRICT 

School 

A 

School 

B 

School 

C 

School 

D 

School 

E 
School 

F 

School Year 

1981-82 

7 th Gr 

9th Gr 

NA 

753 

706 

768 

710 

762 

726 

799 

723 

802 

765 

853 

School Year 

1982-83 

7 th Gr 

9 th Gr 
694 

761 

704 

770 

711 

768 

734 

794 

725 

792 

735 

814 

School Year 

1983-84 

7 th Gr 

9th Gr 

705 

783 

728 

790 

723 

785 

729 

818 

731 

804 

739 

825 

School Year 

1984-85 

7th Gr 

9th Gr 
696 
773 

718 
775 

725 
789 

725 
806 

725 
805 

747 
813 
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Another measure of achievement certainly less formal 

but none the less important was the observations of teachers 

and principals and their impressions regarding the impact of 

instructional programs upon students. During the interviews 

with both teachers and principals, they were asked if they 

felt the students were benefiting from the Academic Skills 

classes. Not only did these individuals reply to this 

direct question but they also volunteered information 

regarding benefits received by tne students in response to 

other questions. Their responses varied somewhat and are 

summarized as follows. 

School A 

Describing tne students in the Academic Skills classes 

as having "lost their drive in trying to learn with the 

regular teacher," the principal was enthusiastic about the 

program because the program gave these students a chance to 

succeed in a different environment, using motivating equip-

ment, and more individual attention in a smaller class. 

Although he admitted that there were some students for whom 

the program was not helpful, he believed that most students 

did benefit from the program, and that some students even 

request to be placed in the program. He said the teachers 

in his building believe this also. 

Everyone that you talk with out there will let 
you Know that they can see progress. Now it's 
slow; it's not real fast, but you can see when 
the kid came to them, that by the end of the 
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semester or the end of the year, they can tell 
that there's been a tremendous amount of progress 
made with the kid. Yet, for many of them they're 
still not able to appear and keep up with the 
others. But they have broadened from where they 
started at the beginning to a point. 

The teacher's comments were reflective of those of the 

principal. He said, "I feel quite firmly that this or 

something like it should be in every classroom." 

Elaoorating further he added, 

Teacher: I've seen some pretty tremendous gains. 
1 saw one little girl go from a 5.1 grade equiva-
lency to a 10.6. 

Interviewer: In one year. 

Teacher: In one year. 

Interviewer: And she was proud. 

Teacher: She wasn't the only one! 

Interviewer: What happened to her? Did she go 
into a regular classroom? 

Teacher: No. She's over here. I could put her 
in a regular classroom, but she's doing just 
fine, and she'll be ready for a regular classroom 
next year. 

Interviewer: She'll go into regular eighth grade 
next year, and she'll do OK, you think? 

Teacher: I think she'll do quite fine. Now, why 
she was at 5.1, I don't know. 

School B 

Lending his total support to the program, the principal 

at this school believed it had a greater chance of success 

with younger students. Recalling that the first year the 
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program was in his building the target population was ninth 

graders, he responds, "Those were kids who'd never had any 

success in school, and even though they were having instant 

feedback on the computer, they didn't know how to handle it. 

Success was a stranger to them. But with the younger kids, 

they respond to it." 

The teacher at School B had an attitude that was con-

sistent with that of the principal. She believed the 

program was good for most students although there were a few 

"who just cannot learn from the computer because their 

attention span is so short." Agreeing with the teacher at 

School A, she believed tne program should also be available 

to students in the eighth and ninth grades who still need 

it. She told a story about a seventeen-year-old ninth grade 

boy who was in the program and announced to her that he 

hated math. But she worked with him on a one-to-one basis 

and taught him. Then she said he practiced his skills on 

the computer and became so proficient that he was teaching 

the other students. She said the positive reinforcement and 

practice from the computer motivated him. She added that it 

motivated many students. 

School C 

The principal at this building believed that the atti-

tude of the student was a major factor influencing their 
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achievement. Being more selective in choosing students for 

the program would result in a higher success rate for the 

students. His main concern was that the desire of the 

students for education seemed to have subsided. He added, 

"Maybe the computer, maybe the video situation would assist 

and bring back this desire. If that's the case, then we 

need it. Because we need something to stimulate interest." 

The teacher agreed that there were some students who 

did not benefit very much because of their attitudes. 

Although the students passed the computer part of the class 

activity, they did not turn in homework papers or pass the 

tests. But with most other students with skills that are at 

the third, fourth or fifth grade level, the work with the 

computer built their confidence, and helped them to improve. 

Although only a few of the seventh grade students would be 

ready to move into a regular eighth grade math class, most 

of the students had progressed several grade levels in 

achievement. Some students "were pretty low to start with." 

These students would be assigned to a basic math class in 

the eighth grade. She would like to see these students con-

tinue to have access to the computer labs instead of just 

being dropped. 

If they had the opportunity to continue on, it 
would probably continue to build up their skills, 
because a lot of their skills, they've learned on 
the computer, their basic math skills. 
They practice them and they miss them and then it 
Jcind of dawns on them some way, "well that's how 
you worit this problem," or "I see this concept," 



106 

or whatever. And it's just the computer and 
them. There's no one there knowing that they're 
messing up. And there's no pressure. So, I 
think it's just a big help to them. 

School D 

Prior to the implementing of the Academic Skills 

program using the computers, this school had a tutoring 

program which was not very effective according to the prin-

cipal. Students were pulled out of their regular classes 

for help sessions. Apparently, this was consistent with 

what was happening at the other junior high schools because 

he added that "No one else in town did either (think it was 

effective), so we went to the computer program." His 

impression of the current program was that students are 

progressing at more than one grade level per year. He indi-

cated that the computer program kept track of each student's 

progress and that the teachers used this information in 

planning instruction for each individual student. The 

district coordinator also discussed this record keeping 

feature of the CCC program, but quickly added that the 

district neither collected nor used this information for any 

kind of evaluative purposes. It was strictly for the pur-

pose of aiding instruction. The only problem the principal 

saw with this program was that the space available was 

really too small to accommodate the program. However, he 

added, "I've been very pleased considering that there is too 
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much density there, I think, for the set-up. We've had good 

behavior, and the kids work. It's doing very well." 

As in other schools the teacher reflected the prin-

cipal's attitude in her comments. 

Well, I really think it's a positive program and 
I feel these kids need a good background. This 
solid, firm background, they can always go in any 
direction from there. And I think this program 
does give that to them. Because sometimes we 
have as many as one hundred and some odd problems 
to a lesson. They get a lot of repetition, and 
a lot of drill. And the areas that they're weak 
in, they're put back on those same type of 
problems until they get them right, and then they 
move. So I feel like it's a very worthwhile 
program. 

School E 

The principal at this school was very positive in his 

attitude that the Academic Skills program helped students 

who were behind in grade level achievement. His attitude 

was reinforced by the fact that he scheduled two sections 

into the computer lab each period. If a student was able to 

come up to grade level during the school year, he was trans-

ferred into a regular class and another student needing the 

help was moved into the vacated place in the Academic Skills 

class. In this way all seventh grade students who needed 

the program were served, and occasionally there was room for 

an eighth grade student. Not having had the program for 

eighth graders was unfortunate, he believed. When asked if 

they would add a computer assisted program for eighth 
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graders, the principal replied, "No, we will not. Just 

because we don't have enough money." 

The teacher interviewed at this school had more nega-

tive than positive feelings about the Academic Skills 

classes. A knowledgeable person on the technical aspects 

of computer-assisted instruction and also very analytical in 

his evaluation of the program, he believed that any lack of 

success could be attributed to student burn out with the 

daily routine. At the beginning of the year he reported 

that students were enthusiastic and eager to work at their 

computer terminals, but by the beginning of the second 

semester they were beginning to tire of it. (Teachers in 

other buildings reported this also. Two of them said they 

combated the problem by having contests, announcing the 

names of students who had progressed the most, and rewarding 

students with candy. The teacher at School A said that 

after he started handing out the candy, he heard no more 

complaints about working at the computer terminals.) When 

asked if he thought his students were benefiting from the 

Academic Skills classes, he replied that none of his stu-

dents had reached the seventh grade level, and that as a 

general rule his students did not benefit. 
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School F 

The principal in this school was positive in his 

attitude about the benefits of the computer programs on the 

academic achievement of students. He would like to have 

computers in each subject area at each grade level which 

would oe available to students not only during class 

periods, but also before and after school and during lunch 

periods. The CAI labs were currently being opened by the 

teachers to give students the opportunity to work on the 

computers on their own time. 

Although tne teacher expressed the same concerns about 

computer burn-out as did other teachers, she believed the 

students really did learn from the Academic S K U I S classes. 

Sne reported that technical problems with the computer 

during the 1984-85 school year had caused some students to 

become discouraged. Some of the proolems had been down time 

and incorrect responses by the computer to correct answers 

keyed into the computer terminals by the students. She 

attributed these problems to a recent upgrade of the equip-

ment and software which had not been completely "de-bugged." 

Socioeconomic Status of Students 

Table VI gives the percentage of students qualifying 

for the free and reduced price lunch program for the years 

1981-82 through 1984-85, inclusive. 
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THE PERCENTAGE OF STUDENTS QUALIFYING 
FOR FREE AND REDUCED PRICE LUNCHES 

IN THE WEST TEXAS DISTRICT 

School A School B School C School D School E School F 

School Year | 
1 9 8 1 - 8 2 j 

I 
NA 2 3 1 8 1 0 1 1 1 

1 
1 9 8 2 - 8 3 | 

1 
1 1 2 0 2 0 9 9 1 

1 
1 9 8 3 - 8 4 | 

1 
3 6 1 9 2 2 1 8 1 7 9 

1 
1 9 8 4 - 8 5 | 3 6 1 7 2 5 2 2 1 6 1 3 

As was noted earlier School G was a predominately black 

junior high school which was closed in 1982 as a result of 

court-ordered desegregation. Beginning in 1982-83 school 

boundaries were changed, and bussing to achieve a racial 

balance was implemented. Since that time a tri-ethnic com-

mittee advised the school board on a regular basis with 

regard to maintaining the balance. 

Other measures of the socioeconomic status of students 

became evident in the interviews with the principals. Each 

of them was asked if they ever had any feedback from parents 

pursuant to the Academic Skills classes. Five of the six 

responded with either a "no" or "not too much." Most of them 

attributed this to the fact that lower achieving students 

frequently came from homes where the parents were not very 

interested in education. One principal commented that they 
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"have tried to get people interested, to come to school to 

be interested in what their children are doing . . . but 

as of this time I have not had a single parent ask any 

question about the program, come by to watch or indicate any 

interest whatsoever." 

Although one principal said he rarely had feedback from 

parents, he did relate his observations of the students 

showing their parents how to work the computer terminals 

during "back to school" night. He described the scene, 

"They do go in there (the computer lab), and they start the 

machine. The kid shows the parents, and they smile." The 

one principal (School D) who said he did get parent feedback 

indicated that many parents in his school district wanted 

their children to be enrolled in the program. He said the 

program really had a positive image in his district. 

Teachers were asked the same question with regard to 

parent feedback and their responses were much the same as 

those of the principals. One teacher reported that even 

though she sent a letter to the parents of each of her 

students at the end of each grading period showing the 

students average and what they have done, she got no 

replies. She believed that the students got little incen-

tive from home, and this was part of their problem. Another 

teacher who also sent letters home did receive a reply from 

an irate parent who did not know his son was so far behind 
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and was in the computer class. The teacher said that he 

bore the brunt of the parent's attack even though he had not 

been the one who made the decision to assign the boy to the 

Academic Skills class. 

The teacher, at the school (School D) where the prin-

cipal reported positive attitudes from parents, also noted 

approving comments from parents. 

I have heard a lot of things indirectly from 
other teachers. These students were in regular 
classroom situations and not doing well, and they 
were recommended by their teachers to come into 
this class. And I've heard through those 
teachers that they have gotten feedback from 
parents on how pleased they were with their 
children and the progress they were making and 
how their grades seemed to come up; not only in 
this area, but in everything else because it 
gives them confidence that they're lacking. 
We've had real positive feedback. 

Students were also asked in the interviews with them if 

they ever discussed the Academic Skills class or their work 

on the computer with their folks at home. Four of the six 

said, "yes," the others said, "not really" or "not much." 

Of the ones who have a positive response, all said that 

their parents liked it that they were in the program and 

they thought the program was helping them. One commented on 

his parents view of the program, "They think it's educa-

tional for me and my brothers at their [elementary] school. 

They have just gotten computers at their school; so, our 

family's getting into the computers, too." 
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Problems 

School A 

The mini-computer which ran the remote labs at Schools 

A, B, and several elementary schools was located at School 

A. When this campus was used as a high school prior to 

1982, a full time aide was employed to operate the mini-

computer and trouble shoot the problems of the two remote 

labs. When the school became a junior high, this respon-

sibility was given to one of the Academic Skills Teachers. 

The principal indicated that this was a problem. 

Every year we almost had to put some new person 
out there, and then that person is having to be 
responsible when the machine is down at the other 
schools, to go out and make the correction. And 
many times the other schools are down for maybe 
an hour or two before we can get it up compared 
to when the aide was there. The aide kept it up 
all the time. But many times with this person's 
planning period or this person's teaching class 
somewhere else, there's no one out there. So 
those people, they're just lost for a while. 

The teacher at this school echoed the principal's 

remarks. 

The only problem I have with it is the inter-
ruptions. Because if I have somebody else that's 
having problems on the network, then I have to 
stop what I'm doing and go reload the system or 
see what the problem is. Suppose I lose a disk 
drive or something. The disk drive kicks out. 
Then I have to stop what I'm doing and go in here 
and reboot the disk drive which means that I have 
to power all the way down and then power all the 
way back up which is about a ten minute process. 
So in terms of my time in the classroom - that's 
the only problem that I've had with it. 
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School B 

This school used the mini-computer located at School A. 

The teacher said that the only problem they had was with the 

system being down so much. She said she heard that it was 

software problems. 

It's down probably three weeks out of the year. 

We had a new person in charge of it [the 
mini-computer] this year than we did last year. 
And that hurts things. And if he's not around 
then there's a big problem. Or we wait a couple 
of days for a technician to come out. I had a 
fuse blown and that was my problem for two days. 
Had nothing to do with [School A]. 

School C 

The only problem this principal mentioned was that of 

space for the computer lab since it must be in a secured 

area where the temperature can be controlled. 

School D 

The teacher reported "there are a lot of bugs in the 

software." The mini-computer used by this school was 

exchanged during the 1984-85 school year, and it apparently 

did not have adequate memory to run all the software 

programs available for the Academic Skills classes. 

School E 

The principal commented, 

I chink we've had too much down time. That would 
be my biggest complaint about the entire system 
is that we've had too much down time. Anytime -
see, our computers feed into a central location. 

They have to be operable up there before 
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we can be operable. And then it's kind of a 
domino effect, you know. 

The teacher commented, 

They have had so many problems this year. Last 
year we thought was bad. We would keep a record 
of every time one of the computers would go wrong 
or half of the computers would go wrong. 
Usually, either one computer would go wrong, or 
half the terminals would go wrong, or the whole 
thing would go down. And we'd keep a record of 
11. 

School F 

Regarding problems, the principal noted, 

Well, I hear different things about it. I think 
one of the problems we have, we have some kids 
that are taking two classes. In other words 
they're in both basic English and basic math. 
And I don't believe that two classes like that 
are very good. They ought to be in one. But to 
determine . . . I don't really know. That's 
the one fault I've heard, you know, a lot of 
times the kids have too much sitting at the 
machine and that type of thing. 

The teacher in this building also reflected this 

problem. 

Our program is set up with remedial students. 
They are to stay on the computer twenty minutes a 
day, and then they are to have thirty-five 
minutes of block teaching. So we are to cover 
the essential elements in addition to spending 
twenty minutes on the computer. The problem that 
I've seen is that they also have English for 
twenty minutes, and usually the slow students in 
math are also slow English students. Therefore, 
they are on the computer forty minutes a day, and 
toward the beginning of the second semester, 
there's a lot of computer burn-out. 



116 

THE NORTH TEXAS DISTRICT 

Computer Equipment, Software, and Related Costs 

The north Texas school district had nine junior high 

schools, eight of which were used in this study and were 

designated by capital letters - School A, B, C, D, E, F, G, 

and H. In this district the use of computers in the junior 

high schools began in the 1980-81 school year when the 

district bought one Commodore PET computer and one tape 

drive for each of three compensatory education mathematics 

labs in Schools B, E, and F. The program was expanded in 

the 1981-82 school year when ten Commodore PETs and ten tape 

drives were purchased for Schools A, C, D, G, and H, and 

nine of the same sets were purchased for Schools B, E, and F 

making a total of ten sets for each junior high school for 

use by the mathematics departments. Three sets, each set 

consisting of one Commodore PET computer and one tape drive, 

were purchased for each junior high school for use by the 

English departments. It was in the 1981-82 school year that 

Chapter II federal funds became available for unrestricted 

use. Since that time those funds have been used largely for 

the purchase of computer equipment. The 1982-83 school year 

saw the addition of one more PET computer, one printer, and 

one disK drive to each junior high school mathematics 

department. In that year three PETs and one disk drive were 
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purchased for five junior high schools (Schools A, C, D, E, 

and R) to supplement the teaching of reading in the seventh 

grade. School G received a set of these for the teaching of 

reading in the 1983-84 school year. Equipment was also 

added to every junior high mathematics department in the 

1983-84 school year, and it consisted of three disk drives 

and one printer. In the 1984-85 school year no more 

equipment was purchased for the teaching of English or 

mathematics but additional equipment was purchased for the 

teaching of reading. Schools A, C, D, E, and F received 

sets consisting of eight Commodore C64 computers, eight 

monitors, one disk drive, one printer, and the necessary 

cables. Schools B, G, and H each received two sets of the 

same type of equipment or equipment for two classrooms. 

Other equipment purchased in the 1984-85 school year 

was for the purpose of supplementing instruction in the 

special education department. A set of equipment consisting 

of one Commodore C64 computer, one monitor, and one disk 

drive was purchased for each special education resource 

teacher in each junior high school. One printer per 

building was purchased for this program. Also added during 

this school year was a classroom set of twenty four C64 com-

puters, twenty-four monitors, three disk drives, and three 

printers in each of two schools, School E and School F. The 

purpose for the addition of these sets was for a pilot class 
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in word processing at School E and for a pilot one semester 

class in computer literacy at School F. The computers at 

School E were received late in the year, and the pilot class 

in word processing would not be implemented until the 

1985-86 school year. However, the computers at School F 

were received prior to the beginning of the 1984-85 school 

year, and five classes of computer literacy were taught each 

semester during the year. 

In addition to the computer equipment purchased for 

each of the junior high schools a computer teacher training 

center was established at the central administration 

building in the 1982-83 school year consisting of sixteen 

Commodore PET computers, eight disk drives, and two 

printers. This set of equipment was moved to the elementary 

schools after one year because Commodore discontinued the 

manufacture of the PET computers. In the 1983-84 school 

year this equipment was replaced with sixteen Commodore C64 

computers, two disk drives, two printers, and VIC switches 

to network the computers. The purpose of this facility was 

to train teachers in the operation of computers and in their 

use in the classroom for instruction. All teachers in the 

district including both elementary and secondary teachers 

were invited to participate in the classes on a voluntary 

basis. 
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Table VII is a chart which summarizes the above 

narrative. It also shows the corresponding expenditures for 

all of this equipment. 

Although the planning, budgeting, receiving, and 

installing of all of the equipment purchased over this five-

year period was done primarily by school district central 

curriculum administrators, implementation and use of the 

equipment was left almost entirely to teachers and building 

principals using guidelines furnished by central administra-

tors. By the 1984-85 school year three of the schools 

(Schools A, C, and D) had combined the eleven Commodore PET 

computers purchased for mathematics with the three purchased 

for English and the three purchased for reading to make one 

lab of seventeen computers to be used both by the mathe-

matics and the language arts departments on a scheduled 

basis. Schools B, F, G, and H had combined the eleven math 

computers with the three English computers to make a lab of 

fourteen computers. School E elected to use the computers 

separately by the individual academic departments. The 

exception to this by School E occurred in the 1983-84 school 

year when it was necessary because of a massive remodeling 

project taking place at the school for it to double-shift 

with School C for the fall semester, School C using the 

building in the morning and School E using the building in 

the afternoon. For this one semester the computers were 

combined to make a lab with twenty-eight computers. 
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Much of the software for the Commodore computers 

existed in the public domain. During the years between 1980 

and 1985 many of the teachers and central office administra-

tors acquired, previewed, edited, and copied a variety of 

programs for dispersion and use in the junior high school 

classrooms. The material on these programs included drill 

and practice and educational games in the basic skills not 

only in reading and mathematics but also in other subject 

areas such as science and social studies. There were also 

other programs found which provided tutorial instruction in 

the use of the computer and in keyboard skills. Since most 

of these programs were free, very little money was spent on 

software during these years. 

Objectives of Computer Instruction 

The "Five-year Priorities Plan, 1983-88" for the 

district listed as a goal of instruction that "students will 

acquire a knowledge of the traditionally accepted funda-

mentals in arithmetic in the early elementary grades, 

accompanied by studies in higher mathematics as they 

progress through the upper grades." Using the average per-

centile score on the California Achievement Test (CAT) in 

mathematics computation administered in the 1982-83 school 

year to eighth grade students, the district recognized a 

need that students should improve in basic computation 
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skills. The following strategies and operation activities 

were listed as a means of fulfilling this student need 

1983-84. Educational innovations utilizing com-
puter assisted instruction will be extended 
throughout the Junior High Math Curriculum. 

1984-85. Computers are to be purchased in the 
ratio of one computer for approximately every 
fifty students in each of the Junior High 
Schools. 

1983-88. Provide continuous inservice programs 
and worjcshops for the Junior High School 
teachers. These programs and workshops will be 
held during the school year and during the summer 
in order to receive maximum utility from the com-
puting facilties. 

In order to implement the goals finalized in the 

"Five-year Priorities Plan" a unit of instruction was added 

to the eighth grade mathematics curriculum. It was required 

by the district that the unit should cover a time period of 

from three to six weeks, and a curriculum guide was de-

veloped over a period of two years for the use of classroom 

teachers in the teaching of the unit. The guide titled 

"Computer Objectives - Eighth Grade Math" consisted of two 

parts, "Part One Objectives and Resources" and "Part Two 

Learning Activities in Four Sections." Objectives listed in 

the guide were specifically targeted toward teaching com-

puter programming to the students and covered such topics as 

Keyboard familiarization, print statements, BASIC programs, 

variables, translating a program, and applying programming 

principles. However, the section on learning activities 
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focused the programming skills around applications in mathe-

matics computation. For example there were lessons on such 

skills as order of operations and finding the area of a 

triangle. 

Interviews with teachers indicated that many of them 

plan the scheduling of the computer unit either to coincide 

with or to follow units in the eighth grade mathematics 

course of study in order to supplement or enhance certain 

topics in the regular curriculum. Commenting on this aspect 

of the computer unit, the teacher at School C related, 

Most of us are finished. We tend to do the com-
puters earlier in the year. I do mine actually 
later than those people. I do mine later because 
I emphasize a little more programming than some 
other people. I want to do it after we've done 
geometry because those formulas make for very 
easy yet efficient programs. To me it's a real 
good unit to combine with programming because 
they can see this is actually useful, and they 
can realize they know more than they thought. 

The teacher at School G indicated that the teachers in this 

building have written a folder of material for the computer 

unit and that it was organized around the order of opera-

tions unit. She elaborated, 

Mainly the math problems that they are doing 
while they are in there at the particular time 
are order of operations, and we get into some 
very difficult order of operations that 
and we make them work them on their own first. 
And then they can put them into the computer and 
compare their answers to the computer's answers 
and why theirs didn't come out to be the same and 
what they did wrong. 
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The students interviewed reflected the comments made by 

their teachers. When asked what kinds of work they had done 

with the computers the student at School H responded that 

his teacher gave them "these small little programs like to 

find math problem answers." He also mentioned that he had 

done a program to find the area of a triangle and had played 

a Tic Tac Toe game "that had equations in the box, and you 

had to do the equation as a problem and write in the answer 

that's right." Recalling that her class went to the com-

puters on Wednesdays, the student at School B related, "she 

handed worksheets out for use, and we'd do programs off 

them. And we learned how to draw pictures on it, and how to 

use them, and we learned how to do math and how to write 

programs on them." The student at School G said that in 

addition to learning how to write programs for the computer, 

the programs they wrote reinforced material they had already 

learned in class. "We sort of reviewed some stuff we'd 

already done earlier in the year, like order of operations. 

We did that on the computer, computer symbols, and some 

other things that we'd already done that we knew how." 

Student Access to Computers 

Staff members in each school seemed to believe that 

they had a requirement to teach a unit on computer 

programming and usage to all eighth grade and seventh grade 
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honors mathematics classes. However, individual school 

staffs viewed the requirement differently with regard to the 

length of the unit. The time ranged from three to six 

weeJcs. Scheduling of the unit was left entirely to the 

discretion of the mathematics teachers in each building and 

was managed through the use of a monthly calendar on which 

individual teachers wrote their names for the days and class 

periods they chose to use the lab. Timing and scheduling 

varied not only from school to school but also from year to 

year in individual schools. The following is a description 

of the way in which each school used the computer and an 

account of how much access individual students had to a 

computer. 

School A 

The principal reported that every eighth grade math 

teacher was required to use the lab, but that other teachers 

such as the seventh grade grammar teachers could choose to 

use it when it was not otherwise in use. The teacher 

related that in the beginning years they "were told" to 

teach the computer unit for six weeks to each eighth grade 

math and seventh grade honors math class. However, they 

could not fit six weeks instruction into an already crowded 

eighth grade curriculum, so they "combined some things" and 

currently they devoted about three weeks to the unit. 
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Scheduling themselves according to their own plans, each 

teacher spent three or four consecutive days in the lab each 

six weeks then returned to the classroom for testing or 

reviewing the week's work. Since their classes were large 

and there were seventeen computers in the lab, the teachers 

in this school assigned two students to a computer. At one 

time in prior years they assigned desk work to half the 

class while the others worked on the computers then changed 

midway through the class period. This was not a workable 

plan, however, because the students supposedly doing desk 

woric were so distracted by and interested in the computer 

activity, that they could not stay on task. Classroom 

management was improved when they assigned two students to 

one computer for the entire period. Maximum student access 

to a computer for eighth grade students under this scheme 

would be approximately six hundred minutes or ten hours 

(twenty-five minutes per day for four days per week for six 

weeks). 

School B 

Although occasionally the English teachers or the 

social studies teachers used the computer lab, the principal 

reported that it was primarily used by the mathematics 

teachers in the building. He estimated that perhaps fifteen 

out of the forty-eight teachers in the building had taken 

classes to the computer lab at one time or another. The 
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mathematics teacher interviewed indicated that she brought 

each of her eighth grade mathematics classes to the lab one 

day a week every weeK for Dotn semesters of the year. The 

other eighth grade math teachers also followed this plan. 

Except for her basic class which had only thirteen students, 

the students only had access to a computer for half the 

class period. For half the class period the students worked 

at a desk. She admitted that this plan was not very satis-

factory because she said, "They get so excited! They want 

to reach over and pound on each other." Her belief was tnat 

each student needed to have a computer to use the entire 

class period. This view was unanimously shared by every 

other teacner interviewed. Under the plan outlined by this 

teacher, each eighth grade student had access to a computer 

for nine hundred minutes or fifteen hours each year 

(twenty-five minutes one day a week for each of thirty-six 

weeks except for basic students who were in smaller classes 

and might have twice the amount of time on a computer). 

School C 

The schedule for the use of the seventeen computers in 

the computer lab was worked out by the math teachers and was 

coordinated by the mathematics department leader. The prin-

cipal reported chat in the four years he had never heard a 

complaint from any teacher and he believed the individuals 
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in the mathematics department "have always cooperated very 

well." Although the teacher of the talented and gifted 

class took her students to the lab occasionally, the prin-

cipal believed it was used primarily by the eighth grade 

mathematics classes. The teacher interviewed indicated that 

the English teachers also used the lab occasionally. The 

lab at this school had seventeen computers, eleven origi-

nally designated for mathematics, three for English, and 

three for reading. It was the choice of the teachers in the 

language arts and mathematics departments to put the com-

puters all in one room in order to have more equipment to 

use with each class. She also reported that most eighth 

grade math teachers elected to teach the computer unit early 

in the school year although she preferred to do it later 

after she had taught the geometry unit. Reporting on their 

plan for using the lab, she related, 

The first part of the year we come in for a week 
or two to learn a few commands, learn the 
Keyboard, learning print, punctuation, etc. 

and then we don't do a lot until after 
we've done the geometry just because of all the 
eighth grade curriculum, that's the easiest to 
coordinate with the computer. 

Then she came back to the lab for about two weeks with her 

classes. She estimated spending five to six weeks in the 

lab during the year. The classes in this school were large 

so students could only have access to a computer for half a 

class period. For the other half they might be doing an 
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assignment not really related to computer usage. Maximum 

student access for eighth grade students in this building 

was seven hundred fifty minutes or twelve and one-half hours 

during the year (twenty-five minutes per class period for 

six weeks or thirty days). 

School D 

The teacher at this school disclosed that the first 

year they had the computers in the building which was the 

1981-82 school year, each seventh and eighth grade mathe-

matics teacher moved the ten computers into her room to 

teach a three week unit on computers. By the 1982-83 school 

year the principal had designated a room in the building as 

a computer lab, and all of the equipment was moved to this 

one location. Teachers then took their students one class 

at a time to the computer lab for instruction. During this 

school year each eighth grade teacher taught a three week 

unit on computers, the rationale being that the eighth grade 

students had three weeks exposure in the prior year as 

seventh graders. For the last two years each eighth grade 

mathematics and seventh grade honors class had one six weeks 

unit in computers. The teachers scheduled the labs in 

blocks of one week at a time. With seventeen computers 

availaole in the computer lab, two students shared a com-

puter during one class period. Thus, maximum access per 
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student would be seven hundred fifty minutes or twelve and 

one half hours per year (twenty-five minutes per class 

period for six weeks or thirty class periods). 

School E 

This school was the only junior high school out of 

eight not to have combined equipment with the language arts 

department in order to have a larger classroom set of com-

puters. As a consequence the mathematics department had 

only the eleven computers originally designated for its use. 

The exception to this was the 1983-84 school year when 

School E and School C double-shifted because of extensive 

remodeling done at School E. During this year the schools 

combined their computers for a minimum of twenty-eight com-

puters for use by a single class. During this school year 

the eighth grade students at each school had twelve hundred 

minutes or twenty hours during the year (forty minutes per 

class period for six weeks or thirty class periods because 

each school used the building for only half a day.) Although 

the eighth grade math teachers used the lab one day a week 

all year long during the 1981-82 and 1982-83 school years, 

during the 1984-85 school year they scheduled themselves 

into the lab for blocks of six weeks each during the first 

semester. Because of the availablility of only eleven com-

puters, two or three students were assigned to each computer 

and according to the teacher, 
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it's crowded. There's too much goof-off time. 
While one's trying to do something the other two 
are watching. Some of the suggestions they've 
given us is to take half the class and put them 
on the computers and the other half sit in the 
center of the room. That didn't work for us for 
one reason. We didn't have enough room, didn't 
have enough chairs and desks. And while the 
people are at the computer, the people that are 
supposed to be working in the center of the room 
are too busy watching to do their work. 

It's just not worth it. 

After each eighth grade teacher finished with the six weeks 

unit during the 1984-85 school year, the computers were 

dispersed in sets of two to those math teachers who wanted 

them in their rooms because as this teacher put it, "The way 

we feel about it, we would never have taken our class back 

if we didn't have to." Approximate access per student 

during this year with three students to a computer was five 

hundred minutes or eight and one—third hours (seventeen 

minutes per class period for six weeks or thirty class 

periods.) 

School F 

The same attitude was held by the teacher at this 

school. Speaking of her experiences she related, 

Because we had only thirteen PETS, we had to 
share in my math classes. It just doesn't work 
out, because no matter how you pair up, one per-
son is dominant over the other, and one learns 
and the other doesn't. I've had good kids teach 
the bad kids. But what happens is the kids that 
don't understand don't get taught by the ones 
that do. The ones that understand give it to 
them. Or they'll say "Here, do this," and 
they'll put in some wild thing that the other 
person doesn't know what it means. And that just 
doesn't work out. Even when you put two people 
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that are the same level together, one's going to 
be dominant over the other. 

The teachers in this building usually scheduled themselves 

into the lab one or two days week for the entire year. The 

teacher interviewed liiced to choose the days in such a way 

as to emphasize the mathematics lessons being studied. "If 

we were doing fractions, I would probably take them and have 

them work a program with fractions. Or when we did per 

cents, they would work a problem involving percentages." 

Students in this school, going to the lab one class period a 

week all year, working two to a computer would have access 

for nine hundred minutes or fifteen hours during the school 

year (twenty-five minutes per class period for thirty-six 

weeks.) 

School G 

Both the principal and the teacher referred to the eighth 

grade computer unit as a required three week unit. This 

principal related that in the first year, 1981-82, the 

teachers in his building taught a three week unit to all 

eighth, ninth, and seventh grade honors mathematics classes. 

After that year however, it had been used primarily by the 

eighth grade math teachers. He added that the English 

teachers did use the lab some when the math teachers were 

finished with it, but admits that the use of the lab was 

very limited except for eighth grade mathematics. He also 
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commented on the problem of two or three students to a com-

puter. There were fourteen computers in the lab in this 

school. On the use of the lab the teacher commented, 

It's gotten better in the last couple of years. 
We've worked it out a little bit differently. We 
were going one day a week. I took my classes in 
there and they wouldn't remember anything from 
what we did last Friday when we got in there the 
next Friday. They couldn't remember what we did. 
So we blocked it off this year and we take them 
in there for three solid weeks. And that's all 
we do for three weeks is just computers. It has 
helped a lot. 

When asked if it was three weeks in the fall and three weeks 

in the spring, she replied, "Just three weeks for the whole 

year because we can't get all the rest of our curriculum 

taught if we go back again." Student access in this school 

was approximately three hundred seventy-five minutes or six 

and one fourth hours during the school year (twenty-five 

minutes per class period for three weeks or fifteen class 

periods.) 

School H 

Both the principal and the teacher in this school 

confirmed, as have staff from other schools, that scheduling 

students in the lab for one or two days a week for the 

entire school year resulted in students forgetting too much 

from one session to the next. This, compounded with the 

problem of having to assign two or three students to a com-

puter because of having only fourteen computers in the lab 
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has resulted in one week block scheduling of the lab by the 

eighth grade and seventh grade honors mathematics teachers. 

The plan for 1984-85 was to take classes to the lab for one 

week each six weeks, but the students learned the material 

so much better that the unit was covered in three or four 

weeks. This has released the lab for use by teachers in 

other academic areas who, according to the principal, have 

elected to use the computer lab. Student access to a com-

puter for eighth grade students is five hundred minutes or 

eight and one-third hours for the school year (twenty—five 

minutes per class period for four weeks or twenty class 

periods.) 

Teacher Preparation 

The director of instructional computing reviewed the 

evolution of the program for the addition of computers to 

the junior high schools for instruction and the teacher 

training aspects of the program as it developed through the 

years. In the early 1980's Chapter II federal funds became 

available for the first time with the acceptability of 

spending the money for computer equipment. Although there 

was not much available money in the early years, it was 

believed that "to let it go by would be a mistake." 

Consequently, what funds were available for this purpose 

were spent for equipment only, none for software and none 
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for teacher training. Since the equipment was being ear-

marked for junior high mathematics, the consensus was that 

"math teachers could figure it out." 

In 1982-83 after seeing the problems of inadequate 

teacher training for the junior high math teachers in the 

previous years, a teacher training center was established 

at the central office primarily to train fifth grade 

elementary teachers for a program that was planned for 

implementation in the 1983—84 school year. During the 

1982-83 school year the director of instructional computing 

taught classes both at the central office training center 

during school hours, with substitutes being provided for 

teachers, and after school at various junior high schools. 

To expand tne teacher training program, two teaching 

assistants were brought to the central office as permanent 

staff members to help with teaching computer classes for 

teachers. These two teaching assistants had been classroom 

teachers in prior years specializing in the teaching of com-

puter usage. Classes were then available year round for 

teachers during school hours, after school, and during the 

summers. The content of these classes consisted of setting 

up equipment, trouble-shooting problems with equipment, 

loading and running software, and appropriateness of the use 

of computers for instruction. 
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Teachers have acquired their training for teaching the 

computer unit in a number of different ways. Their atti-

tudes regarding this aspect of the program ranged from very 

positive to very negative. Both teachers and principals 

were asked to review the teacher preparation portion of the 

program. Listed below are their various responses. 

School A - The Principal 

We've done a couple of things here at this school 
to help the people utilize the computers better. 
When it first started out, we got the computers 
and nobody knew how to use them. So it was a 
"Here it is! Let's learn how" type situation. 
And I scheduled the district coordinator to come 
in one afternoon a week for about an hour at a 
time, and we ran about a six weeks inservice 
program for the teachers here at this school to 
teach them initially how to get into the com-
puter, and the basic operation of the computer. 
Tnat was for math teachers because they were 
being told, "You've got to teach this." But they 
didn't know how. So they had to be taught, and 
that's what we did. Since then, you know we're 
talking about three, four, five years ago, and 
since then they've had all sorts of opportunities 
to gain more expertise on their own through 
district inservice programs, and even out of 
district inservice programs through the colleges. 
We've had people who have done just about all of 
it. So, we've got a lot of people in our building 
now that are capable of working with the computer, 
and they don't consider themselves experts by any 
means, but they can certainly teach the elemen-
tary level that we're teaching. 

The Teacher 

All of us were in the same boat when they [the 
computers] first came. None of us had had a 
background or knew what to do. "Where do you 
turn it on?" My training was mostly during 
inservice. There's been a few, really very few 
inservices. [Tne district's teaching assistant] 
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taught a class last year that I really benefited 
from. It was after school - fifteen or eighteen 
hours worth. 

School B - The Principal 

As the first ones began to show up, we had no 
Knowledge as to how to use them, but the inser-
vice programs eventually helped the teachers and 
increased the enthusiasm that some of them had to 
begin with, and I think developed the confidence 
of those who had no knowledge of it whatsoever. 
And slowly, over the years, I think they've begun 
to be used more frequently by the teachers as 
they g a m confidence. 

The teacher took the course offered by the district 

teaching assistant during the 1983-84 school year, and this 

was her first introduction to computers. Provided with a 

substitute teacher to cover her classes, she went to the 

central office from one p.m. to four p.m. one day a week 

for six weeks. Her comment with regard to the person who 

conducted the class was, "She was very good!" 

School C 

The principal reported that during the first year or 

two that they had computers, the Regional Education Service 

Center sponsored classes in his building after school. It 

was a voluntary program for any teacher in the school 

district who wished to participate. He also commented that 

during the 1983—84 school year he and several teachers in 

the building took the class taught by the district teaching 

assistant. 
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The teacher at this school reported that one of the 

mathematics professors at the local university 

was a life-saver for this school district. He 
offered that summer [1981] a course specifically 
for teachers about to teach computer programming. 
He taught us just enough programming that we felt 
like we could at least start to answer the 
questions, know where to find the answers, and 
really saved our lives. He taught us a lot about 
how to teach programming, because it's a frus-
trating thing to try and get across. I took it 
as a methods class as much as a programming 
class. . . . I took the second half of his 
course and then I started working on my master's 
degree in math with a computer science option. I 
have about fifteen hours in programming. 

Regarding the other math teachers in the building and how 

they were trained she reported that three teachers went to 

the same university that she attended, two others attended 

another university for training, and two teachers used the 

district inservice courses. "So we all got it in our own 

way," she related. 

School D - The Principal 

I was pretty much disappointed when we first 
started out on it. All of a sudden we got fif-
teen computers and I didn't have a room for it, 
very little advance warning, teachers had not 
been trained, they didn't know what to do, and 
yet they were expected to go up there with the 
kids and start teaching them on the computer. I 
think we ought to have had a training period well 
in advance of the purchase of the computers. 

With regard to current training for teachers he replied that 

current opportunities for teachers were adequate noting that 

the district coordinator "is setting up programs for them 
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almost constantly." The teacher at this school assumed full 

responsiblity for teaching herself how to use the computer. 

After purchasing her own computer, she bought books, checked 

out books from local libraries, and learned by trial and 

error during the summer of 1981. Since that time she has 

been very active in computer clubs and other associations of 

people interested in computers. She has also been a key 

person not only in her own school in training other 

teachers, but also in the writing of teaching materials for 

distribution in the district. 

School E 

The principal in this building reported that two math 

teachers in his building have what he calls "degree cer-

tification in the computer" meaning that they have "probably 

thirty hours or more in computers" from their college work. 

Other teachers in the building have taken the district 

inservice programs and the training programs offered by the 

Regional Education Service Center. He did not comment on 

the lack of training during the early years of the program. 

The teacher in this building was, however, explicit 

about the first years. When asked about her training for 

the first year's teaching experience with the computer, she 

replied, 

Zero I We taught the computer for two years and 
then finally when [the district teaching 
assistant] was given her new position, she taught 
us her class. We at least understood what we 
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were teaching. Always before we had taught it 
because the book said you did it this way, and 
that's the way we did it. We didn't know why. 
But she would come through and tell us why we 
were doing it, and why it worked, and it helped. 

With regard to the first year she related, 

First of all they threw these eleven computers at 
us, and they said, "You teach it!" And [another 
math teacher] and I are partners in everything, 
good and bad. And we looked at each other 'cause 
we didn't even know how to turn it on. So we got 
that little PET BASIC book, and we read it, and 
we tore it apart, and cut and pasted and wrote 
our own lessons. 

School F 

The principal in this building reported one of the 

major problems experienced in implementing the computer 

program has been "the fact that we're not getting people 

trained. In my opinion they need to be trained on the 

software." He related that, in his opinion, to teach 

programming was conceptually inappropriate at the junior 

high level. He believed that the use of computers at this 

level should be restricted to teaching students how to use 

software programs both for drill and practice in the various 

academic areas and also for such things as word processing 

and spreadsheet functions. If the use were restricted to 

this, teachers would be trained only in the use of the soft-

ware programs themselves and not in the specific programming 

functions of the computer. 
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The teacher in this building indicated that she had 

taken two computer courses as part of her undergraduate 

work. 

I'm not a self-taught person. There will be a 
lot of people that have a computer at home, and 
they've taught themselves everything. I'm not 
that. I don't have a computer at home. I've 
taKen courses at college. . . . Since then 
I've oeen working on my master's in computers. I 
think I have fifteen hours. 

School G 

With regard to the first year the computers were in the 

building the principal remarked, "The first year, teacher 

training, there was one teacher that had some training." 

After that he said about the teacher's inservice, "they had 

to go through those little short courses and get as much as 

they could and go back in there and start teaching whatever 

they had. And they didn't have enough software." 

The teacher at this school remembered the first year 

the computers were placed in the school. 

We just knew they were putting them in, and we 
had to teach them in the eighth grade. I think 
we got maybe three hours at the most of training. 
And then we had to go in and teach this. We had 
no idea what to do. Some teachers had never seen 
a computer, you know, had never sat down at a 
computer. We really did not know what to do. We 
were just kind of making it up on our own. We 
had bought a book that was mainly written for the 
PET, and we just started. And we only had one 
copy of it, so we were having to make out our 
labs every week, and we really didn't know what 
we were supposed to be teaching. . . . I did 
take a computer class when I was in college. 
That was part of my math credits. Of course, it 
was on a mainframe computer. I'd never sat down 
at a microcomputer before. 
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Since the first year this teacher and others in the building 

have taken the district courses taught by the district's 

teaching assistant as well as the computer courses taught 

for teachers at the local university. 

School H 

Reviewing the first years of implementation the vice 

principal at this school recounted, 

Realizing the need to educate the teachers was 
our first real problem, in that teachers resented 
it, because they didn't understand it. And they 
resented being told "you have to teach this" 
without having had the time to prepare. It was a 
panic. They panicked. So I had called the math 
department who was in charge of computers at that 
time and the math consultant came out and taught 
a class after school and we had more than we 
could handle. 

This course continued to be in demand not only by the 

teachers in this building but also teachers from other 

buildings and was offered each year until the 1984-85 school 

year. The course would run from 4:30 p.m. to 6 or 6:30 p.m. 

once a week for six weeks, and according to the vice prin-

cipal, it was very well received. They discontinued the 

classes when the district established a teacher training 

center with classes being offered not only after school, but 

also in the summers. 

The teacher at this school indicated that she had some 

college training for working with computers. But she also 

participated in the district inservice programs. "I have 
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attended several back when it was new. Everything I could 

get into." 

Student Achievement 

The district's formal measure of student achievement 

for students in the eight grade was the California 

Achievement Test. For the school years 1978-79 through 

1981-82, inclusive, the test was administered in the spring 

of the school year. However, beginning in the 1982-83 

school year through the 1984-85 year, inclusive, the test 

has been given in October. Table VIII shows the mean of 

achievement scale scores for the mathematics total for each 

of tnese years by school. 

IABLE VIII 

CALIFORNIA ACHIEVEMENT IEST MEAN OF ACHIEVEMENT SCALE SCORES 

MATHEMATICS TOTAL FOR THE NORTH TEXAS DISTRICT 

Feb Feb March Feb Oct Oct Oct 

School 1978-79 1979-80 1980-81 1981-82 1982-83 1983-84 1984-85 

A 593.8 596.1 587.6 603.4 591.6 599.9 N/A 

B 558.5 568.6 566.4 565.8 542.1 554.6 552.2 

C 604.0 611.9 612.9 623.8 604.0 600.3 605.8 

D 601.5 597.2 612.9 608.3 588.4 603.1 601.5 

E 570.5 569.5 577.5 576.8 584.4 577.8 574.2 

F 560.6 580.1 570.0 574.6 567.2 574.4 563.0 

G 589.5 597.0 600.2 587.1 594.3 597.3 

H 571.3 578.5 570.4 574.1 577.1 578.9 585.9 
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Another formal measure of student achievement at the 

junior high school level is the Texas Assessment of Basic 

Skills (TABS) administered to ninth grade students in the 

spring of the year from the 1979-80 school year through the 

1984-85 school year, inclusive. Table IX shows the 

percentage of mastery of the objectives measured by the 

mathematics subtest. The results are given for each school 

by year. 

TABLE IX 

TEXAS ASSESSMENT OF BASIC SKILLS (TABS) PERCENTAGE OF 

MASTERY OF OBJECTIVES MATHEMATICS SUBTEST 

FOR THE NORTH TEXAS DISTRICT 

Feb Feb Feb Feb Feb Feb 

A 90 90 94 94 98 98 

B 82 86 93 95 90 92 

C 92 94 95 98 97 99 

D 92 92 97 95 91 93 

E 83 85 85 88 93 95 

F 88 93 90 92 92 96 

G 91 86 93 92 95 97 

H 87 88 90 96 94 92 

Less formal measures of achievement were the obser-

vations and impressions of principals and teachers as well 
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as the attitudes expressed by students. Following are sum-

maries and responses of these individuals when asked to 

respond to how they think the exposure to computers benefits 

students. 

School A 

As far as achievement is concerned the principal at 

this school said, "the jury's still out" as to whether or 

not the usage of the computers has resulted in any increase 

in student achievement. "I don't know. I don't even know 

in our district, if we've even put together any figures to 

see if our achievement has come up." He did however indi-

cate that the use of the computer has been a motivation 

factor for students. Referring to one teacher who was in 

the beginning reluctant to use the computers and who ini-

tially viewed it as a waste of time, the principal said this 

teacher later "saw a tremendous reaction by the kids that 

they were really having problems with in class to get them 

to do things - complete their work and those kinds of 

things. They saw a motivational pick up with it." This is 

especially true with the slower students he added, "because 

unlike a lot of the assignments where they have a lot of 

frustration and a lot of times don't see a lot of success 

with it, they get rewarded pretty much through the computer, 

and they have success with it." 
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The teacher in this building agreed with the principal 

that the slower students enjoyed working with the computers. 

"Even though they're working, it's nice for a change. The 

don't realize that they're actually benefiting from it." 

But this teacher would add that all students benefit from 

using the computers. "The honors class is always asking if 

we're ever going to use the computers." 

The student who was interviewed at this school 

indicated that although she liked to be able to use the 

computers, "we really don't learn that much from the 

computer." She said she mainly just learned "how to use 

them, and set them up, and learn the different programs 

just being familiar with the computer." She said 

she believed she could learn more if the computers were 

"scheduled into our class time more and if students could go 

to the computers "after we finished every unit" for prac-

ticing the material they had just covered. 

School B 

Although the principal in this building believed that 

students benefit from becoming familiar with computers, 

their usage, and the vocabulary associated with computer 

usage, he said, "I don't know if kids learn to add, 

subtract, multiply, and divide, make change, know what date 

it is on the calendar with using the computer any better 

than they did before." He went on to add, 
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I know that to be anti-computer is not the popu-
lar thing to be, and I'm not anti-computer. But 
I can't help but believe that kids learn ade-
quately through normal teaching methods, before 
we ever had computers and had the tremendous 
output of money necessary to purchase them and 
maintain them. And I'm really not just comple-
tely sold on the supposed results that are sup-
posed to be forthcoming from this expenditure of 
money. 

The teacher in this building seemed to echo the atti-

tudes of the principal. Although she said the students love 

to go to the computer lab, she does not view their exposure 

to the equipment as influencing their achievement in mathe-

matics in any way. Because they are so excited about using 

the computers, this teacher used the computers as a 

motivation for the students to stay on task and finish their 

regularly assigned work. "They love to come so much that I 

hold it over their heads to entice them." Although this 

teacher was reluctant to say that the students learn more 

math from their work with the computers, she did hasten to 

say that it is of benefit to them. She believes all levels 

of students benefit, but most especially the honors 

students. "I mean they catch on quickly. It's wonderful. 

And most of the regulars do very well." 

The student interviewed from this building certainly 

reflected the student attitudes described by the teacher. 

It's my favorite part of math, is going to the computer 

room. . . . I think everybody likes it. Everybody 
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complains when we can't go . . . Sometimes it is a lot 

of trouble moving from one class to the computer room, but 

it's worth the trouble of moving back and forth." This 

student believed it is very important for her and her fellow 

classmates to have opportunities at school to learn about 

computers and to use them. "Computers might be the center 

of our future, you know." Although this student had used 

the computer only in her mathematics class, she would like 

to use it in other classes. 

I think it would be cool if we could do it in 
history or English. I have trouble with my 
adverbs and adjectives and all this stuff all 
sorted out. If we had a computer, even if they 
were like games that you could play, it still 
helps you learn as you're playing. 

School C 

The principal at this school believed that all students 

who have the opportunity to work with the computers benefit 

from it. Computer access seemed to be a motivational factor 

for the slower students and an opportunity for the faster 

students to advance at their own pace. "They don't have to 

sit there and wait for the others to catch up with them. 

They can go on with other programs." He went on to add, 

But it's also good for the slower ones because 
they get a chance to perform on the computers, 
whereas they probably never would have a chance 
until they are older and out working. I think 
they really like them. I think they enjoy them. 
When you walk by up there and look at them, 
they're always very intent on what they're doing. 
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When asked if our effectiveness in teaching with the 

computers could be measured by the students achievement in 

mathematics, the teacher responded, "Not really." However, 

she did go on to add, "In some ways it does help them work 

on their logic. They're very weak in that at this age." 

After further reflection on the question, she did continue 

to say that the best way to measure the effectiveness of 

teaching with computers would be to consider student atti-

tudes which she says is very positive in her classes for all 

levels of students. She would even add that perhaps the 

basics or the slower students felt the best about it and 

benefit the most because "they were so starved for something 

new. . . . They don't have the logic skills . 

but they were more adaptable than the regular eighth 

graders." She believed the regular students and more 

especially the brighter students will somehow get what they 

need as far as computer instruction is concerned. They will 

get it in high school or in college courses because they 

have the motivation and the natural aptitude. 

It's the kids who aren't necessarily going to be 
computer programmers. And yet everything you do 
nowadays is aided if you are capable of using a 
computer, not programming it, but using software 
that is there, if you feel comfortable sitting 
down at it, if you feel like you know how to load 
a program, how to run it, how to use. To me 
that's ninety per cent of the battle. That's the 
number one advantage of this program. 
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School D 

Although the principal at this school did not believe 

the students benefited very much from having the computers 

in the school during the first years "because of the inse-

curity of the teachers," he went on to add, 

I think it's great now. I think as we go along, 

we'll get better. . . . The program has not 
evolved and been as successful as I would have 
liked. . . . I don't think they've used it 
like they should, as much as they could have. 

This principal believed that the special education 

students and basic students could benefit very much from 

working with computers because it is a different approach. 

He said that it holds their attention like the video games 

they play. 

Where the basic kids run into problems in math is 
doing the math, you know, in their head. Whereas 
on a computer if they could learn how to put that 
in there and see the process on the screen, not 
only do they feel it, the see it. And I wish 
they could almost hear it. I wish we had a 
speaking computer where they'd have three dif-
ferent areas of the senses to comprehend a little 
simple problem. And I think they would learn, 
because it's just repetition anyway. 

The teacher interviewed from this building would agree 

with the principal in the benefits to the slower students 

because it holds their attention. She believed that if the 

software were available to provide drill on the computer as 

a supplement to classroom instruction, it would help these 

students increase in achievement. It would also be good for 
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students who have been absent, but she added that would take 

a tremendous amount of teacher time. She said their 

situation was not very conducive to this type of use because 

the computers were in a separate room. But she would use 

the computers in this way, and she believed other teachers 

would also, if they were more accessible. 

The other benefit she observed the students receive in 

wording with the computers was the development of logical 

thinking. 

For many people solving even simple problems is 
just overwhelming. And learning to do very 
simple computer programs, where you must break 
every single item down into the tiniest of parts, 
and learning that there must be a logical flow to 
the way we put things together, with the incen-
tive of doing it on the computer. . . . I 
really feel that the logical thinking is going to 
be our greatest benefit for the overall student. 

School E 

The principal in this building viewed the use of the 

computer as much a motivational tool as an instructional 

tool. Using the computer in this way seemed to be effective 

with all levels of students. The slower students who used 

the equipment for drill and practice were encouraged because 

"it helps to build confidence in them. . . . It allows 

them to make mistakes without putting them into a depressing 

situation." Because there are different levels of programs 

for the student to use, the higher level students seem to 
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benefit from using the computer at a level which is 

appropriate for them. "There's got to be the challenge 

there for whatever level they are. . . . You've got to 

have it at a level that stretches their limits and makes 

them do things out of the ordinary that they normally 

possibly would not do." 

The teachers interviewed at this school did not really 

like the computer unit. They believed that exposure to the 

equipment is good because many students will never have the 

opportunity if not at school. They also agreed that the 

students were excited by the availability and the use of 

computers, and they capitalized on this in using it "as a 

motivation for their classes because the kids really want to 

work so they can get on the computers." However, it was 

clear from their expression, they felt the academic benefit 

received by the students in the computer unit was very 

limited. This appeared to be the result of the small number 

of computers (eleven) available for use by one mathematics 

class which may have twenty-eight to thirty students in it. 

If the teachers at this school expressed a negative 

attitude, the student they selected to be interviewed con-

veyed the opposite sentiment. 

This year, mainly the first semester, our teacher 
took us down to the computer room and taught us 
the basic things on the computer: how to turn it 
on, how to do a few commands like clear it, and a 
few other things. After that I just kind of took 
it up on my own. I just kept on going because I 
really liked it. 
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This student enjoyed the programming aspect of working with 

computers, and had written a security program to prevent 

other students from tampering with his work. But he also 

used some of the "mind games" which were available and 

believed that they were helpful in practicing such skills as 

the operations with integers. He said that he and a few 

other students he knew took every advantage to use the com-

puters at the end of class periods when they finished their 

work. This student did not have a computer at home but 

wanted to work during the summer to earn money so he could 

purchase his own computer. An interest that had been 

sparked during experiences at schools was causing this 

student to look forward to future opportunities to work with 

computers in high school and possibly even as a career. 

School F 

The principal at this school was very positive about 

the use of computers as an instructional tool for students. 

However, he recognized several situations which handicap the 

benfits that students received. Limited availability of 

software, inadequate teacher teacher training both on using 

the equipment and the software, and the introduction of dif-

ferent types of computers in the schools all resulted in 

decreasing the potential for student achievement as a result 

of using computers. Although only a small percentage of the 
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students in his school had much access to the computer, he 

viewed the computer as a potential motivator for students. 

He referred to instructional programs which could be 

personalized with the student's name and provide positive 

reinforcement for correct responses. He viewed the use of 

the computer as being a possible means for reducing student 

failure rates. 

The teacher interviewed at this school taught the com-

puter literacy pilot class offered to seventh and eight 

grade students on a one-semester basis during the 1984-85 

school year. Prior to that for three years she taught 

eighth grade mathematics which included the computer unit. 

In the computer literacy classes the students learned the 

basics in operating the C64 Commodore computer as well as 

the use of several software programs: word processing, data 

management, and spread sheets. In the one semester course 

seventh and eighth as well as varying ability levels were 

mixed from the special education resource students to the 

honors students. Although she modified the curriculum for 

the resource students, she related that they showed a high 

degree of enthusiasm. "I have not had one of those children 

who did not give a hundred per cent." She made a similar 

comment about the honors students but said there are some of 

what sne calls the "middle" students who just "don't give a 

hoot what happens and they just don't do." In spite of 
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this, however, she believed that everyone really benefits 

from working with the computer. 

In commenting on the computer unit for eighth grade 

mathematics students, she said the focus was really on 

programming the computer. If the students received any 

extra instruction in mathematics as a result of the computer 

unit, it was as a by product of the fact that she was a 

mathematics teacher. "If we were doing fractions, I would 

probably take them and have them work a program with frac-

tions. Or when we did per cent, they would work a program 

involving percentages. She said that practicing arithmetic 

on the computer was more fun for students than pencil and 

paper drill. "So I used it in an area that would be posi-

tive reinforcement of the skills learned." 

The student interviewed at this school was one of the 

special education students in the computer literacy class. 

He said he was learning how to operate the computer: how to 

print on the printer, type on the keyboard, and how to use 

the files. When asked how learning the computer would help 

him, he replied, 

Well if you go to computer schools and all that, 
they'll help you get better jobs for you. And 
they help you figure out problems better than 
using your head most of the time. 

In addition to his computer literacy class, this student 

said he had two special resource classes which each made use 
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of computers. He liked to work on them as much as possible. 

Describing a program called "Two, Too, To," he says, "it 

helps you identify all three kinds of 2 - the number two, 

which is two, there's too much which is 't-o-o' and then 

there's 'to' like going 'to the store'." He would like to 

have computers in all his classes. When trying to describe 

his favorite thing about the computers he said, 

Actually everything to me is the best thing, 
'cause I like to study about computers; I like to 
work on them; I like to learn more things about 
them; I like to study the parts of the computer; 
and I just like typing on them. 

School G 

When asked about getting the expected results from 

using computers for instruction, the principal of this 

building replied, "Right now, I'm not even sure what we're 

trying to do." However, he felt it was important to have 

computers in the schools and teach students how to use them 

because computers are increasingly more a part of everyday 

life. He cited walk-in banking, computerized purchasing 

such as paying for gasoline, and computer generated utility 

bills as examples. 

I think it's a - I don't want to say survival 
skill, because you can survive without computers 

it's I think for any youngster, anyone who's 
going to be an active participant and live in a 
sophisticated society like we're probably going 
to have, is going to have to have some computer 
literacy skills. 

Although he expressed this attitude about the relevancy of 
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teaching with computers, he believed neither the teachers 

nor the students have been prepared to use them effectively. 

He said the schools probably would not have had computers if 

consumers in the market place had not run the price down. 

It never would have been unless the cost had come 
down. I think there needs to be a lot more work 
done on the hardware selection, the software, and 
the training before it's ever put in the schools. 
I think what happens a lot of times, it gets to 
our^schools and they say "OK, there it is. Teach 
it.' And then people feel responsibility to do 
an adequate job, and they feel very inadequate 
because of their training or because of lack of 
things to tell the kids. 

Although the teacher in this building expressed some 

serious problems with the eighth grade computer unit in 

mathematics, she did believe that all students benefit from 

being able to work with computers not only from the 

programming aspect but also from the drill and practice 

capabilities of the computer. 

I really think they all benefit in some ways from 
it. . . . All the kids love it, even the 
basic [students]. It's just something they 
really get excited about. . . . That three 
weeks that we're in there, they're never tardy 
for class. They're ready to go and they're real 
excited. 

The student interviewed at this school had a Commodore 

C64 at home. (The teacher reported that about half the 

students in this school had a computer at home.) Although 

this student liked the computer unit and he believed other 

students did also, he said it was easy, "sort of a freebe." 

He liked the programming aspect of working with computers, 
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but he believed that using the computer for computer 

assisted instruction was not that valuable for him. The 

software programs were too easy. 

I don t really think you could get software 
programs that are at the level - well you could/ 
but the software has very high prices. Then you 
use it approximately - say we go through a unit 
like — we go through an algebra unit once every 
two days. Let's say I bought four for $42.00 
each . . . and I used it for two days. 

His point was that it would take many software programs for 

one course, and the cost would be so high that the benefit 

would not be worth the cost, because the instructional 

opportunities were available in other ways. 

School H 

The vice principal interviewed at this school was for-

merly a special education teacher at the junior high school 

level. With a strong college background in computer 

science, she had always had a high level of interest in 

using computers for classroom instruction even for slow or 

handicapped learners. When computers were first available 

at this school, she used them in teaching her special educa-

tion classes, and was very surprised to observe the high 

level these students were able to achieve. 

Since I was teaching math, that was how I brought 
math in, is that it averaged their grade. It was 
real exciting for them. And even like I said, it 
was strange for me in that some of my lowest stu-
dents, and at that time we had career arts 
(students that have below 80 IQ), and some of 
them were my better programmers, which really 
fascinated me. They were not only motivated, 
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they stack with it. They could see, for some 
reason, the logic when my higher students could 
not comprehend what was going one. 

Although she recognized a special benefit for the 

handicapped students, she believed the students who would 

use computers " m their life" benexit the most from computer 

instruction in tne schools. 

The teacher interviewed at this school also expressed 

surprise when she discovered that slower learning students 

could function very well in working with the computer. "But 

I used it with basics for remedial, a lot of practice, prac-

tice with integers, adding, subtracting." However, the more 

advanced students benefitted also because they were able to 

worK at their own level with the computer. "The advanced 

student - I'm trying to let him advance also." She says the 

students loved to work on the computer and she thought 

having computers available in the mathematics class helped 

students to luce the math class better. "I luce for them to 

like math." Having computers in all the math classrooms 

would be the best program, she believed. With this availa-

Dility the computers could be used as they are needed for 

drill and practice or as students show an interest for 

developing programming skills. 
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Socioeconomic Status of Students 

One measure of the socioeconomic status of students was 

the percentage of students participating in the free and 

reduced price lunch program. Table X presents this infor-

mation. The percentages were figured by dividing the 

average number of students participating in the program by 

the average daily attendance for each school for each year. 

TABLE X 

PERCENTAGE OF STUDENTS PARTICIPATING IN THE 
FREE AND REDUCED PRICE LUNCH PROGRAM 

IN THE NORTH TEXAS DISTRICT 

A 4 4 4 3 

J- ̂  J U ** 

3 

1 ? 0 1 " 0 3 

2 

B 29 32 31 29 31 28 

C 4 5 5 6 4 3 

D 3 5 4 5 5 4 

E 13 16 15 13 14 18 

F 13 18 12 17 22 19 

G 3 4 6 8 2 3 

H 9 11 9 12 11 11 

Another less formal measure of the socioeconomic status 

of students was the interest shown by parents in the educa-

tional programs in which their children participate. To get 
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some impression of this each principal and teacher inter-

viewed was asked if they ever get any feedback from parents 

regarding the unit on computers taught to every eighth grade 

student. Following are the comments from these people. 

School A - The Principal 

I think parents—my opinion is that the general 
public concensus is that computers are the thing 
of the future. It's the age of technology, and 
that's the only way to go. 

The Teacher 

Not much. The first and second year we got them, 
yes. I heard at open house they were real 
pleased. But really not much any more. 

School B - The Principal 

I get none [feedback] whatsoever from my parents. 
Now, if we didn't have them, I might have 
feedback. 

The Teacher 

No, I haven't. I know that sounds bad, but, you 
know, we don't have a big turnout for our open 
house. 

School C - The Principal 

Not a whole lot. But I'm sure the parents espe-
cially out here are probably more aware of the 
need for computers. And I'm sure they are 
pleased with the computer program. 
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He had complaints from parents of students who will be in 

the eighth grade in 1985-86 because the eighth grade com-

puter math unit is being dropped. One semester of computer 

literacy is being added for all seventh grade students. 

Consequently, students who will be in the eighth grade in 

1985-86 will completely miss any exposure to computers in 

junior high school. 

The Teacher 

Yes, several of them will buy their kids com-
puters after they've had it up here. A lot of 
them already own them and are glad to see the 
kids learning something about them here. All 
positive. I've never heard any negative feedback 
from them. They know it's the coming thing. 

School D - The Principal 

Not in quite a while. I know when we first got 
them, I Know at one of our meetings, two or three 
of them came up and said how glad they were that 
we were starting in on it anyway. But I think 
since we've had them four years now, it's just a 
regular part of the program, and they're used to 
it. 

The Teacher 

A majority of parents are in favor. I've heard a 
few parents complain of expense, but very few, 
and it's gotten less over the years. 

School E - The Principal 

Yes, and it's interesting right now. I'm pro-
bably getting more feedback of concern for this 
year's seventh grade student who will be going 
into eighth grade next. And next year's seventh 
grade students will have a semester of computer 
literacy, and next year's eight grade will have 
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just missed it. And tney are wanting to know 
what can we do to get something for those eighth 
grade students who have just missed the computer 
literacy program. 

The Teacher 

Most of them think it's really neat that we have 
them here and that the kids are getting it at 
school. 

School F - The Principal 

My PTA wanted to sponsor an adult education 
program after school for parents. One of my com-
puter literacy teachers was going to teach it 
after school on our computers. 

The Teacher 

At PTA they say their kids love it, but nobody 
writes me letters or anything. 

School G - The Principal 

In this particular school, our math teachers in a 
kind of survey [learned that] we probably have a 
third or more of our kids, maybe half of them, 
have computers at home. . . . The only thing 
I hear from parents - I ' v e had several calls on 
what kind of computers we're going to have next 
year so they can buy the same thing at home. 

The Teacher 

Most of the ones I've talked to were real 
impressed that we're even teaching computers at 
all, of any kind, to these kids. They thought 
that was very great. 

School H - The Vice Principal 

Tney're very excited and very frightened. Every 
year at open house, we have demonstrations with 
the computers and we invite the the parents at 
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the general session to be sure and stop by the 
computer room. Otherwise it would be locked and 
the lights would be off. So we every year either 
have the science kids and some of the math kids 
do demonstrations, and what they'll do 
and we've always had certain students that have 
been advanced enough to write their own programs 
and run them for the parents. So we always have 
all the computers on with different programs 
going. We ask the parents to sit down, we have a 
student available for each computer, and we ask, 
"Would you like to run this program?" And they 
get it started. They have a parent do it. And 
we actually again, can't close out open house 
because parents are in the room. And we can't 
get the kids to leave. Little brothers and 
sisters, you Know, they're in there screaming, 
"¥ea!" and "I can't believe this." They really 
enjoy it. At first they're very apprehensive. 
They'll come in, and they'll sort of stand at a 
distance. And we've told these kids that are 
running the computer room, and we don't have a 
teacher in there. We want this to be student 
run. If you can get them to sit down and do one 
thing, and then they can't get them to quit. So 
that's generally their first reaction. They 
stand back because they're not familiar with the 
computer, and they'll just stand at it. And 
we'll ask would you like to and they'll say "no, 
no" and the kids will say "look, watch this". 
And they get them at least to watch it, and then 
they really relax. So a lot of the parents are 
excited once they've been in there. So we try to 
educate our parents because it's important they 
know what their children do. 

The Teacher 

Not really. 

Problems 

It is possible that the addition of the three- to six-

weeks unit on computers into the eighth grade mathematics 

curriculum could have influenced achievement in mathematics 
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xn a negative way. A number of teachers did express some 

concerns in this regard. Comments from teachers are as 

follows: 

School A 

At first they told us that we should teach six 
weeks of it. We couldn't fit six weeks in our 
schedule. We did combine some of the material 
and shorten it so that we could fit in the com-
puters. We teach about three weeks now out of 
the year. . . . One of our teachers doesn't 
like it at all, just does not like computers. 
She'll teach it, but just because she has to. 
The others who teach it are fair. It's OK. 
They re glad when it's over, when the three weeks 
is over. I guess anything that you're not real 
sure of yourself is hard to teach. I think 
that's been the problem with that with several 
different teachers throughout the district. 

School B 

I hate to speak for them I the other teachers], 
but I think they feel like it is real hard to 
fit it in with what we need to do in our other 
classes. One day a week is a lot, and I don't 
always make it one day a week. 

School C 

We don't have a lot in CAI. We don't have a lot 
of time. Last year we used those programs a lot 
more. This year we don't have much time in our 
curriculum with all the added things from the 
essential elements. 

School D 

The teacher in this building said (and this was con-

firmed by the director of instructional computing) that the 
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eighth grade was selected for the computer unit because it 

was the last year that forty-five minute class periods were 

acceptable by state law. Since fifty-five minute class 

periods were used in the district for eighth grade classes, 

the rationale was that ten minutes per day could be devoted 

to computer instruction. If the ten minute periods were 

concentrated into one unit of study, it could legally last 

for six weeks. But doing this eliminated some topics from 

the eighth grade mathematics as it had been taught five or 

six years ago. Topics that have eliminated are trigono-

metry, volume, surface area, probability, and statistics. 

All the optional topics are gone. And they get 
much less algebra than they did. We felt it was 
a real handicap to have it in the eighth grade in 
our building. . . . We felt that the 
seventh grade program would have been a better 
place to put it, because we spend nearly all of 
the seventh grade year reviewing sixth grade 
math. 

School E 

In the eighth grade, and I know a lot of teachers 
don't agree with me, there's so much to teach 
them in the eight grade math that I don't have 
room for this, to take time out and do the six 
weeks worth of computer literacy. . . . But 
right now, we're not getting to everything we 
need to teach this year as it is. And I don't 
think computers in the eight grade math is the 
right place for it. 

School G 

[We teach] just three weeks for the whole year 
because we can't get all the rest of our curricu-
lum taught if we go back again. . . . It took 
me from the first day of school to the last day 
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of school to teach the curriculum as it was 
before they added the computers in there. And 
it's really pushed us to get it all taught. 

School H 

The teacher in this building had not spent as much time 

on the computer unit during the 1984-85 school year as in 

prior years. She said there were a number of reasons: the 

essential elements, this year's group seemed to need more 

structure and class time, and 

because of the grade change this year. We're 
having more dealings with parents, more dealings 
with failure, because of no more D's. So now, as 
I said, really now it's several things. It's not 
just me. It's all the other eighth grade 
teachers. As a matter of fact, I suppose I've 
been as much as anyone and more than some. 

The other major problems elaborated in previous sections 

were inadequate teacher training, the small number of com-

puters per student, and the lack of appropriate software. 

The director of instructional computing elaborated on 

the most difficult problem in implementing this program. He 

said this was the problem of communicating what the program 

should be to the teachers. He said some of them had dif-

ficulty in seeing "how it would work in the context of their 

class." Every teacher seemed to be different in their atti-

tude about the program, and some were so different that 

"there was not answer to give to satisfy them. Some people 

would not accept any of the answers." 
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He said a fault of implementation of the computer unit 

in the eighth grade mathematics classes was the lack of "a 

complete program mapped out ahead of time." A complete 

program is a necessity "even if it's a bad program." Not 

having a program leaves open-ended questions that cause some 

teachers to feel so insecure about the unit that they are 

very reluctant to try. He said, "when we bought the com-

puters and put them in the schools, we thought everyone 

would say, 'Oh, boyl Computers!' but the combination of no 

teacher training, no answers to the open-ended questions, 

and no preplanned program caused a number of problems." He 

went on to say that these problems in the junior high 

program helped to shape the planning and implementation of 

other programs added at the elementary level in the school 

district. 

ANALYSIS 

The West Texas District 

As Kiesling (3) noted, the expending of funds is not a 

treatment and should not be so considered. On the other 

hand as Averch (1) suggested, instructional resources are 

not free, and policy makers frequently find themselves in 

the position of determining not whether a particular 

resource should be purchased but how much of that resource 

should be purchased. Over the three year period from 1982 
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to 1985 the west Texas district spent approximately half a 

million dollars for a computer-assisted instruction program 

intended solely for the purpose of remediation for junior 

high school students who were behind in grade level achieve-

ment in English and mathematics. 

The consensus of opinion among teachers and principals 

interviewed was that the program was adequate to serve all 

the students in one grade level who needed the program. 

That is to say, there were enough computer terminals, soft-

ware materials, and supplies to provide each qualifying 

student in one grade level with approximately half a class 

period or twenty minutes a day of one-to-one interaction 

with the computer in either English or mathematics or both. 

Some principals made double use of the computer lab facility 

by scheduling two groups of students through the lab each 

day. Figure 2 charts the percentage of students who used 

the facility each day during the 1984-85 school year. The 

variation appeared to be based more on the result of manage-

ment practices of the principals than on predetermined need. 

Percentages include both English and mathematics classes. 

The half million dollar figure mentioned earlier was a 

total for three years; an average cost per year is approxi-

mately ?167,000. In the 1984-85 school year the program 

served approximately 784 students, resulting in a cost per 
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Fig. 2.—Percentages of students using the CAI lab each day in the 

1984-85 school year in the west Texas district. 
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student of roughly $200. As a measure of cognitive achieve-

ment this school district used the Metropolitan Achievement 

Test administered in the semester year to students at each 

grade level. Figures 3 and 4 chart the achievement levels 

for each junior high school on the mathematics subtest of 

that instrument for ninth grade and seventh grade students, 

respectively. It should be noted that the testing dates for 

1981-82, 1982-83, and 1984-85 were in late January, and in 

1983—84 the testing date was early in April. 

The 1982-83 school year was the first year the 

computer-assisted instruction program was used in every 

junior high school. Since the district owned some equipment 

from prior years, two schools (A and B) had the program 

running at the beginning of the school year using the pre-

viously purchased equipment. However, delivery and 

installation delays slowed implementation in the other four 

junior high schools, and students did not have access to the 

equipment until sometime between November and January of the 

school year. The classes were in place and instruction was 

ongoing in these schools, but without the computers. But by 

the 1983-84 school year, all equipment was in place, most 

teachers had some experience with it, and qualifying 

students had access to it for the entire school year. 

During these two years the target population was ninth grade 

students. Figure 3 snows that for the 1982-83 school year 
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FiS- 3.—Achievement levels for ninth grade students in the west Texas 
district. 



MATHEMATICS ACHIEVEMENT SCORES 

SEVENTH GRADE 

1 7 6 

800-

790-

780-

770-

760-

750-

740-

730-

720-

710-

700-

690-

680-

D 
E 

C 

B 

C D E 

81-82 82-83 83-84 

School Years 

84-85 

"Die 1984-85 school year was the year the Academic Skills class was implanented 
in the seventh grade. 

Fig. 4.—Achievement levels for seventh grade students in the west Texas 
district. 



177 

measured cognitive achievement rose from the prior year in 

three schools (A, B/ and C) and declined in three schools 

(D, E, and F). All schools show an increase in achievement 

in the 1983-84 school years, and all but one school shows a 

decrease in the 1984-85 school year. This is probably the 

result of the testing date in 1983-84. 

It was in this last school year 1984-85 that the 

computer-assisted instruction program called Academic Skills 

was moved to the seventh grade in every junior high school. 

The consensus of opinion by the district coordinator, the 

principals, and the teachers was that the program would be 

more appropriate for seventh graders. As one principal put 

it, we feel we can help the seventh grader more than we can 

the ninth grader." About using the program with ninth grade 

students another principal commented, "they're so far behind 

and so diverse in ability that we couldn't pick them up." 

Figure 4 charts the measured achievement levels of seventh 

grade students over a four year period for each junior high 

school. In four schools the achievement levels declined and 

in two schools the achievement levels increased from the 

year prior to the year the Academic Skills classes were 

introduced into the seventh grade curriculum. Again, the 

testing date for the 1983-84 school year should be 

considered. 

Every writer on school effectiveness since Coleman (2) 

recognizes the significant variation in achievement relative 
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to the socioeconomic status of pupils. It was in the spring 

of 1982 that this school district came under a court ordered 

desegregation plan, and bussing to achieve a racial balance 

was implemented. As a result, school district boundaries 

were changed in the summer of 1982, and the 1982-83 school 

year saw shifts in student populations from prior years. It 

was also at the same time that a tri-ethnic committee was 

established by the board to study and make recommendations 

on, among other things, the maintenance of racial balance in 

the schools. 

In this study the formal measure of socioeconomic sta-

tus was the percentage of students participating in the free 

and reduced price lunch program. Data by grade level was 

not available in this school district, but it was obtainable 

by school. Figure 5 plots this information for a four year 

period. Although three schools (C, D, and F) show an 

increase, two schools (B and E) show a decrease and one 

school (A) shows no change from 1983-84 to 1984-85, all the 

changes except one are slight with only a few percentage 

points in difference. More change is noted from the 1982-83 

to the 1983-84 school year where five schools show an 

increase and one school shows a decrease. Overall, economic 

deprivation over the four year period tends upward. 

These changes in socioeconomic status could have impli-

cations for the achievement information presented earlier. 



PERCENTAGE OF STUDENTS QUALIFYING FOR 

FREE AND REDUCED PRICE LUNCH 

179 

82-83 83-84 

School Years 

84-85 
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district. 
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When adjusting somewhat for the achievement peaks in 1983-84 

which may be partially the result of tne testing date being 

more than two months later in the year, achievement is still 

tending upward for most schools at both grade levels. The 

expectation is that achievement will decline when economic 

deprivation increases and vice versa. However, both for the 

nmtn grade students in the 1983-84 school year and the 

seventh grade students in the 1984-85 school year some 

mediating factor or factors influenced the actual results, 

and the expectation was not realized. A possible explana-

tion is that the Academic Skills classes were a good and 

appropriate intervention and actually contributed to an 

overall increase in measured achievement. In examining the 

peaks in achievement which occurred in 1983-84 for both the 

ninth and the seventh grades, the peaks for the ninth grade 

seem to be higher than those for the seventh grade, relati-

vely speaKing. It is possible that the Academic Skills 

classes may have had a greater impact at that grade level 

than the teachers and principals thought. Perhaps working 

with a different instructional medium, the computer, which 

provides positive reedback to students discouraged from many 

years of failure, is highly motivating at the ninth grade 

level. 

Another certainly less formal but nonetheless important 

measure of socioeconomic status of students is the amount of 

interest parents exhibit, in the educational activities of 
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their children. Figure 6 gives a matrix summary of the 

perceptions of the principals, teachers, and students inter-

viewed regarding how the parents feel relative to the 

Academic Skills classes. Most principals and teachers said 

they got little or no feedback from parents regarding any 

school program including the Academic Skills class. 

However, four of the six students when asked if they ever 

discussed their CAI class at home indicated that they did, 

and their parents were pleased that the children had this 

opportunity. School D where both the principal and the 

teacher reported a high degree of interest from the parents 

csgarding the Academic Skills classes, showed a good overall 

level of achievement when compared to the other schools. 

The principal at School D when asked if he ever got any 

feedback from parents said, "Yes, a lot of them want to put 

their kid in it. . . . It has a positive image here." 

Although the principal at School B said he got very little 

response, apparently he got a good turn-out at open house 

each year when the parents were invited to tour the 

building, visit classes, and talk with teachers. He 

observed that many of the students in the CAI classes took 

their parents into the computer lab for a demonstration. He 

related, "They go in there, and they [the students] start 

the machine. The kid shows the parents, and they smile." 
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PERCEPTIONS OF PARENT ATTITUDE 
(IN TERMS OF FEEDBACK FROM PARENTS) 
REGARDING ACADEMIC SKILLS CLASSES 

School School School 
A B C 

School 
D 

School 
E 

School 
F 

Principal 0 0 0 + 0 0 

Teacher 0 0 0 + - 0 

Student + + + + 0 0 

+ indicates 
- indicates 
0 indicates 

positive responses 
negative responses 
either neutral respons es or responses 

Fig. 6.—Perception of Parent Attitude in the West Texas District 

Although the standardized achievement test is a measure 

of cognitive achievement, a measure of noncognitive benefit 

is more elusive but nonetheless significant because the way 

students feel about school in general influences the cogni-

tive benefits they receive while in attendance. During each 

interview principals and teachers reported their impressions 

regarding the benefit students received from the parti-

cipation in the CAI program. Five of the six principals and 

likewise the teachers reported their belief that it helped 

the students who were enrolled in the program. Furthermore, 

the benefits received covered a range of advantages from 

academic progress to improved status with their peers. For 

students who have "lost their drive in trying to learn with 
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the regular teacher" students in the Academic Skills classes 

had a different environment using recognizably current and 

fascinating technology. Students experienced a motivational 

factor and more individual attention missing from regular 

classes which were also larger. One teacher reported the 

pride that a student had when she progressed five grade 

level equivalencies in one year in the Academic Skills 

class. Only one teacher reported that he believed the 

classes did not benefit the students. With two Academic 

Skills classes he reported that none of his students had 

come up to grade level achievement in mathematics, and as a 

general rule he believed his students did not benefit from 

the program. 

The students were unanimous in their positive attitude 

to the CAI program. They said, "it's fun, it's nice." When 

making a mistake with a problem, "you get a change to try 

again." One student reflected, "I like it a lot. It seems 

to help me. When I work, it puts me in my own world or 

something. Don't nobody be bothering you." Still another 

student commented, "Some kids call us lucky because we get 

to work on computers and stuff." The students were also 

asked how they thought the other students felt about the 

program. Several conceded that some students liked it, and 

some did not. One girl noted that some of the boys thought 

it was boring. Another student noted, "Most of them think 
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it's OK. Most of them think it's sorta not OK 'cause they 

Know most of the time they don't get most of the problems 

right. They get a low score. . . . Most of the people 

don't like to work on it 'cause they don't act right." 

Figure 7 shows a matrix summary of expressed attitudes. 

TONE OF COMMENTS REGARDING BENEFITS 
RECEIVED BY STUDENTS FROM THE 

ACADEMIC SKILLS CLASSES 

Principal 

Teacher 

Student 
responding 
for self 

Student 
responding 
for other 
s tudents 

School School School 
A B C 

+/- + /-

0 

School School School 
D E F 

+/-

+ indicates positive responses 
- indicates negative responses 
0 indicates either neutral responses or responses 

that were neither obviously positive or negative, 
+/- indicates both positive and negative responses. 

Fig. 7. Responses on noncognitive benefits of the CAI program in 
the west Texas district. 

The interviews were conducted in May of the school year 

and most of the students who were in the Academic Skills 
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classes had been in them for the entire school year. This 

is the time of the year when students are typically tired of 

school and eager for summer vacation. Some of the negative 

responses could have been a reflection of this. However, it 

could also have been the results of some problems reported 

by the teachers and principals. There were two major 

problems consistently reported, either one of which could 

have had a significant impact on the program. One is down-

time associated with equipment and software troubles. 

Schools A and B both used the mini-computer located at 

School A. The teacher at School A acted as the technician 

and operator of the computer. If either school experienced 

a problem, he had to take time out of his classes to 

trouble-shoot the problems. The teacher at School B 

reported approximately three weeks time lost to such dif-

ficulties during the scnool year. Schools C, D, E, and F 

all used a computer located at a high school. Consequently, 

no one teacher at any of these junior high schools lost 

class time as a trouble shooter. However, the equipment and 

software for these schools was newer and seemed to have more 

"bugs" than the older equipment used at Schools A and B. As 

a result they reported a considerable amount of down-time 

also. In addition to the loss of time, the flaws in the 

software apparently caused the computer to respond 

inappropriately to correct responses from the students. 
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This seemed to be a discouraging factor to students. One 

teacher commented, 

And when you have students complaining constantly 
that the computer's messing up, "I punched the 
right answer and it counted it wrong," and they 
will ask me to come back and look. And I'll look 
and they'll tell me what the answer is and I'll 
say, "That's right." 

The other major problem reported by the teachers was 

what one of them called "burn out" with the routine. Each 

student was required to complete two, ten-minute lessons on 

the computer each day. Furthermore, many students had 

Academic Skills classes for both their English class and 

their mathematics class. Several teachers noted that by 

mid-year some students were beginning to complain about the 

regimen. Three teachers commented that they invented games 

and contests to keep student interest alive, and that they 

rewarded the winners with candy. On teacher reported, "I 

started getting complaints right after Christmas. And I 

started rewarding with candy, and the number of complaints 

went down accordingly, and it has continued to decline to 

the point that now I'm not having any complaints." 

One intervening variable which some teachers complained 

about but which seemed not to have a negative impact on the 

program was teacher preparation for working with the com-

puter terminals and the software. The complaints may have 

been more a reflection of initial apprehension or fear of 
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working with unfamiliar equipment. Apparently, the equip-

ment and software were easy for most teachers to use. Some 

teachers taught themselves from the manuals, others learned 

from another teacher in the building or by attending the 

district inservice workshops. Regardless of the comments, 

all teachers interviewed seemed comfortable with the equip-

ment. The district coordinator reflected upon this point. 

The hardware shock does get some of them. But 
when they find out that their main job is to 
guide instruction, and that the system takes care 
of itself, and they just need to keep records and 
know where the kids are and know what's taught in 
that area, they don't really have to be concerned 
with trouble shooting the hardware, they don't 
have near as much anxiety. 

Summary for the West Texas District 

During the school years from 1982-83 to 1984-85, 

inclusive, the west Texas district used a computer-assisted 

instruction program called Academic Skills for the purpose 

of remediation in mathematics and English for students who 

were two or more years behind in grade level achievement as 

measured by the Metropolitan Achievement Test. In 1982-83 

and 1983-84 the targeted population was ninth grade 

students, and in 1984-85 it was seventh grade students. For 

the three year period the cost to the district was approxi-

mately half a million dollars. This figure included 

expenditures for equipment and software rental, maintenance 

for both owned and rented equipment, and for supplies. 
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Using approximate numbers of students served by the program, 

the cost per student was estimated to be two hundred 

dollars. 

The Academic Skills program consisted of a computer-

driven drill and practice program with which students 

interacted on a one-to-one basis with the computer via term-

minals located in a classroom at each of six junior high 

schools. The computers, terminals, and software programs 

were leased as a commercially prepared package from the 

Computer Curriculum Corporation. Each student's program of 

study was individually prescribed after either a computer 

analysis or a teacher analysis of the child's level of 

achievement. Replacing the student's English or mathematics 

class, the courses known as Academic Skills/English and 

Academic Skills/Mathematics, were full year courses with 

fifty-five minute class periods. Students assigned to the 

classes received thirty to thirty-five minutes of classroom 

instruction from the teacher in a group situation and twenty 

minutes of individual practice on the computer each day. 

The principals had the option of scheduling the classes in 

the room where the terminals were located or scheduling the 

classes in another room, allowing the students to move into 

the computer room only for the twenty minute period required 

for computer practice. If the principal chose the latter, 

twice as many students in the school had access to the 
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program. The principals at schools A, B, and D followed 

this practice in the 19 84-85 school year. However, measured 

achievement in these three schools was not higher than that 

of the other three schools which did not follow this 

practice. 

In addition to the number of students having access to 

the Academic SKills classes, another factor which could 

possibly influence achievement was the preparation of the 

teachers in using this computer-assisted instructional 

program. Although some teachers admitted that they had been 

uncomfortable in the beginning and had no prior training in 

using computers for instruction, all the teachers inter-

viewed seemed to be in complete command of the situation, 

technically speaking. The district coordinator pointed out 

that it was an easy system to learn, one that would "run 

itself," and what the teacher primarily had to do was to 

guide instruction. Planned inservice offered by the school 

district and building level coordination among the teachers 

in helping each other seemed very adequate to provide all 

individuals with the training needed to teach the classes. 

All teachers and principals seemed to have a good under-

standing of the goals and objectives of the courses, and 

these were implemented uniformly throughout the district. 

Measured achievement in most cases did not follow 

expected patterns. Using the number of students 
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participating in the free and reduced price lunch program as 

a formal measure of socioeconomic status, it would be 

expected that achievement patterns would have an inverse 

relationship to socioeconomic patterns over a multiyear 

period. When considering the data for ninth grade students 

in 1981-82 and 1982-83 this pattern is consistent, i.e., the 

schools high in achievement are low in percentage of disad-

vantaged students and vise versa. However, in the 1983-84 

school year all schools (except one) increased in the per-

centage of economically deprived students but at the same 

time also increased markedly in achievement. Some of this 

increase can be attributed to the fact that the test was 

given two months later in the year, but even adjusting for 

this, achievement went up at a time when economic depriva-

tion also increased. The 19 83-84 school year was the one 

full year of implementation of the Academic Skills classes 

in the ninth grade. In the 1984-85 school year the program 

was moved to the seventh grade level because most principals 

thought it would do more good and be more appropriate at 

that level. 

Considering the comparisons of the two measures of 

achievement and socioeconomic status for seventh grade 

students, the patterns were mixed. Although schools 

generally high in achievement were low in economic depriva-

tion and vice versa, there were some unexplanable changes 

from one year to the next in this relationship. One thing 
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can be noted, however. Achievement in 1984-85 declined in 

four schools and increased slightly in two schools from the 

prior year while the percentages'of economic deprivation 

changed only slightly. This decline might not have occurred 

if the testing date for 1983-84 had been in late January 

rather than in early April. Adjusting for this, achievement 

is still tending upward for five schools at the seventh 

grade level beginning in the 1982-83 school year. The 

1984-85 school year was the year the Academic Skills classes 

were dedicated to the seventh grade students. 

Although all students interviewed believed the 

computer-assisted program to be valuable for themselves and 

generally speaking for their classmates also, many teachers 

indicated that students tired of the routine. Many of the 

teachers labeled this problem "burnout" on the part of the 

students. Although many teachers met this challenge and 

seemed to be able to devise schemes to help students over-

come this problem, it is possible that it could have been a 

factor in the effectiveness of the program. 

The North Texas District 

In the north Texas district the use of computers for 

mathematics instruction evolved over a five year period 

during the school years from 1980-81 through 1984-85. 

Beginning in the first year with only three computers in 

each of three schools, the program developed to include a 
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mathematics lab in each school with the number of computers 

ranging from a low of eleven in one school (E) to a high of 

seventeen computers used for mathematics in each of three 

schools (A, C, and D). Schools B, F, G, and fl had fourteen 

computers each by the end of the fifth year. This variation 

occurred as a result of individual decision making in each 

of the schools. Equal numbers of computers were purchased 

for each of the schools for use by the mathematics, English, 

and reading teachers. However, the teachers in each 

building worKed together to varying degrees to combine 

equipment in a central location for use by all three 

departments. 

The total cost of this equipment including costs for 

supplies and maintenance was approximately $113,000. This 

figure includes only those costs which were either origi-

nally or eventually dedicated to instruction in mathematics. 

Although there was some ambiguity in the first two years at 

which grade level the instruction with computers would be 

targeted, for the last three years the unit on computers has 

been used almost exclusively with eighth grade students. 

The objectives for the unit of instruction were to teach 

programming skills with applications in mathematics com-

putation; tne goals of the school district were to increase 

achievement in mathematics and to familiarize students with 

computer technology. Although each school was furnished 
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with some mandatory guidelines, implementation of the 

program was somewhat different in each school. The length 

of the unit of study for example varied from three to six 

weeKs in each school depending upon the emphasis each 

teacher wanted to place on the unit. Also adding to the 

variation from school to school was the number of computers 

available for use oy the mathematics teachers. Taking these 

two variables into account student access to the computer 

was different in each school. Figure 8 is a graphic display 

of the number of hours per year that each eighth grade 

student in each school had access to a computer for indivi-

dual use, the number of hours ranging from just over six in 

one school (G) to approximately fifteen hours in each of two 

schools (B and F). 

The formal measure of achievement used by the north 

Texas district was the California Achievement Test (CAT) 

administered to eighth grade students. Figure 9 gives a 

graphic display of the mean of the total mathematics scale 

scores for each school for the years 1978-79 through 

1984-85, inclusive. The total math scores are displayed 

because of the belief of some of the teachers that the com-

puter unit strengthened the development and problem solving 

ability as well as the computational skills. For the four 

years from 1978-79 through 1981-82 the district administered 

the test in the spring of the year. However, for the years 
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Fig. 8.—The number of hours per year students participated in 
the eighth grade computer unit in the north Texas 
district. 
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Fig. 9.—Achievement levels for eighth grade students in the north Texas 

district. 
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of 1982-83 through 1984-85 the test was administered to 

eighth grade students in the fall of the year. Since this 

break in testing procedures inhibits the detection of pat-

terns in achievement across the break, data was also 

collected for the mathematics subtest of the Texas 

Assessment of Basic Skills administered to all ninth grade 

students in the district in the spring of each year since 

the 1979-80 school year. The rationale for consideration of 

this data was that scores on the test reflected student 

achievement from prior years. Although individual schools 

show up and down variation from year to year (see Figure 

10), the general trend for the district as a whole is upward 

with the scores in the 1979-80 school year falling between 

the extremes of 82 and 92 per cent mastery and steadily 

increasing through the years to extremes of 92 and 99 per 

cent mastery in the 1984-85 school year. Schools B and F 

were the schools which showed the highest number of hours of 

student access to computers. Achievement for School B on 

TABS peaked in the 1982-83 school year, and achievement for 

School F rose steadily from 1981-82 through 1984-85. School 

G, the school with the least number of hours of student 

access from Figure 8 also showed a steady increase in 

achievement on TABS from 1980-81 through 1984-85. 
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Fig. 10.—Achievement levels for ninth grade students in the north 

Texas district. 



198 

Other less formal measures of student achievement were 

the benefits received from other higher cognitive and non-

cognitive aspects of the program as perceived by principals, 

teachers, and students. Principals, teachers, and students 

were asked to elaborate on how they believed students bene-

fited from the unit of instruction with computers. Several 

individuals volunteered their opinion that they did not 

believe the computer unit influenced measured achievement in 

any significant way. However, almost all the principals and 

teachers interviewed expressed the opinion that the possi-

bility of working with the computers was highly motivational 

for all levels of students. The students seemed to look 

forward to the work with computers and to be disappointed if 

the opportunity failed to materialize. One student said, 

"Everybody complains when we can't go," and one teacher con-

fessed, "They love to come so much [to the computer lab] 

that I hold it over their heads to entice them" to do their 

regularly assigned work. Another teacher indicated that 

during the computer unit students were all on time to class 

with all their required materials. She said, "We required 

them to have a spiral [notebook] . . . and the first day 

we went to computers, I bet all but maybe two of our 

students had their spirals." 

Not only was working with the computer a motivational 

factor perhaps lacking in some of the other more routine 
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aspects of instruction, but also one principal pointed out 

the potential for individualizing instruction with the com-

puter. About the more advanced students he noted, "They 

don't have to sit there and wait for the others to catch up 

with them. They can go on with other programs." Another 

principal commented that using the computers was good for 

the slower students also because it holds their attention. 

Furthermore making errors while working with the computer 

was less intimidating for the slower students because of the 

individualized nature of the process. Others expressed the 

view that learning about computers was an important survival 

skill in today's technological society. One principal 

pointed out the use of computerized purchasing and billing 

as an example of how the computer has invaded everday life, 

and a student commented, "Computers might be the center of 

our future, you know." Figure 11 summarizes the perception 

of student benefit as viewed by principals, teachers, and 

students. 
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TONE OF COMMENTS REGARDING BENEFITS 
RECEIVED BY STUDENTS FRCM THE 

COMPUTER UNIT OF STUDY 

Principals + +/- + + + + + + 

Teachers + + + + +/- + + + 

Students + + +/- + + + +/- + 

D H 

+Indicates positive attitudes expressed 

-Indicates negative attitudes expressed 

+/-Indicates both positive and negative attitude 

expressed. 

Fig. 11.—Responses on the noncognitive benefits of the computer 

unit in the north Texas district. 

Relating the achievement and perceived benefits to some 

measure of socioeconomic status is an important part of any 

research project. The north Texas district collected and 

saved data on the number of students participating in the 

tree and reduced price lunch program on each school campus. 

Figure ±2 gives a graphic representation of the information 

for each of the eight junior high schools involved in the 

study for the school years 1979-80 through 1984-85, inclu-

sive. This chart reveals a rather stable participation over 

the years for all schools except possibly for School F which 

shows more erratic variation than the other schools. The 

chart fairly clearly divides the schools into three levels 

of participation: Schools A, C, D, and G have a low 
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Fig* 12. A formal measure of the socioeconomic status of students 
in the north Texas district. 
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percentage of disadvantaged students with participation 

ranging from 2 per cent to 8 per cent; Schools E, F, and H 

have a higher percentage of disadvantaged students with par-

ticipation ranging from 9 per cent to 22 per cent; and 

School B had the highest percentage of disadvantaged 

students with participation ranging from 26 per cent to 32 

per cent over the six year period. 

Comparing Figure 12 to the achievement charts in 

Figures 9 and 10 reveals similar grouping patterns for most 

schools. For example Schools A, C, D, and G are in the high 

achieving group in Figure 9 and the low disadvantaged group 

for Figure 12. The same comparisons can be made for the 

middle group of Schools E, F, and H and School B which is 

low in achievement and high in the percentage of disadvan-

taged students. Somewhat similar comments can be made of 

the comparisons oetween Figure 10 and Figure 12, but they 

are not as obvious and do not fit the pattern as well. For 

example School D shows a peak in achievement in 1981-82 and 

a sharp decline from that year until 1983-84 where the 

direction changes to a higher level in 1984-85. However, 

participation in the free and reduced price lunch program 

remains low and very stable during those same years. 

Although grouping patterns are similar when comparing 

Figures 9 and 10 with Figure 12, other patterns are not 

similar and in fact are contradictory. For example in 
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£igure 9 Schools B and F show peaks in achievement in the 

1983-84 at the same time these schools are showing peaks in 

free lunch participation. On the other hand School E 

follows expected changes when comparing Figures 9 and 12, 

i.e., in Figure 9 when free lunch participation increases 

from 1982-83 to 1984-85 achievement decreases during those 

years. It should be noted, however, in making these com-

parisons that percentage changes are very small in most 

cases, and possibly, congruency might not be expected. 

Another measure of socioeconomic status of students is 

the extent to which parents show interest in the school work 

their children. In the interviews conducted at each 

junior high school principals and teachers were asked if 

they ever get feedback from parents regarding the instruc-

tional unit with computers. Similarly, students were asked 

if they ever discussed their worx with computers with their 

fOIKS at home, and if they did, how did their parents feel 

about it. Figure 13 provides a matrix of the perception of 

parent attitudes as viewed by the principals, teachers, and 

students interviewed. Most of the responses were positive 

with only three responses which were either neutral to the 

question or neither obviously positive nor negative. The 

principal at School B although emphatic that he never 

received any feedback from parents with regard to the 

program, was quicK to add that he might have complaints from 
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the community if he did not have the program. At least two 

staff members interviewed indicated that they had gotten 

phone calls from parents wanting to know what kind of com-

puters the schools were buying so they could purchase the 

same brand for their children to use at home. Three of the 

students reported that they already had computers at home, 

and four more students indicated that they wanted to have a 

computer at home. One eighth grade student interviewed said 

that he was going to get a summer job so that he could earn 

money to purchase his own computer. 

PERCEPTION OF PARENT 

(IN TERMS OF FEEDBACK 

FROM PARENTS) 

Principals + 0 + + + * * + + * + 

Teachers + 0 + * + + + + o 

Students + * * * * + * * * * 0 + * * * + * * * 

A B C D E F G H 

Schools 

•Indicates positive response 

-Indicates negative response 

olndicates either neutral responses or responses that 
were neither positive nor negative, 

^Parents were buying home computers for their children. 

**Concern about children not getting enough computer instruction 
at school. 

***Had a computer at home. 
****Wanted a computer at home. 

Fig. 13.—Perception of parent attitude in the north Texas school 
district. 
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There were three major problems which could have 

significantly influenced the successful implementation of 

tne computer unit m tne eighth grade mathematics curricu-

lum. They were inadequate teacher training, insufficient 

number of computers in each school, and the attitude of the 

teachers regarding the placement of this program m the 

eighth grade mathematics curriculum. The report of these 

proolems was very consistent among all individual staff mem-

bers interviewed. Unlike the situation in the west Texas 

district where tne implementation of the program was less 

dependent upon the technical ability of the teachers, the 

teaching of a three to six weeks unit in the north Texas 

district which included teaching computer programming was 

nignly dependent upon the skill of the teachers who were 

directing instruction. Although the teachers rose to the 

occasion by enrolling in university courses, participating 

in after school worksnops, and teaching themselves on their 

own time both during the summers and in the evenings, there 

was no doubt that this initial handicap influenced the 

beginning years of the program in a serious way. 

Another serious and discouraging factor to both 

teachers and students was the inadequate number of computers 

in each building available for student use. Although some 

schools made the most of a bad situation by combining com-

puters originally purchased for the separate programs of 
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reading, English, and mathematics, this still only resulted 

in a maximum number of seventeen computers to be used by as 

many as thirty students during one class period. The 

problems of doubling up on a computer, or trading off after 

fifteen or twenty minutes caused frustration, disruption, 

and lacK of continuity to the program. It also resulted in 

very limited access by students to the computers. The 

number of hours of access per student ranged from six to 

fifteen hours per year in the various schools. Considering 

that a student spends 1225 hours in school in one year, this 

resulted in a range of .05 per cent to 1 per cent access to 

a computer during the year. This was hardly a program which 

could be expected to have much impact upon student 

achievement. 

The third major concern expressed by the teachers was 

the placement of the program in the eighth grade mathematics 

curriculum. Several of them indicated that the curriculum 

was already full before the addition of this unit and that 

topics had to be eliminated in order to make room for it. 

As a result of this attitude some teachers devoted only a 

minimum of time to the computer unit. Also some teachers 

scheduled the use of the computer lab on an erratic basis of 

a day every week or two which decreased retention of skills 

learned and contributed to a general lack of continuity of 

the program. It was also argued by some teachers that the 
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elimination of some material in the eighth grade curriculum 

in order to make room for the computer unit could have 

actually resulted in a decline in measured mathematics 

achievement for some students. The reduction in the amount 

of time available to teach the pre-algebra material was 

cited as an example by one teacher. 

Summary for the North Texas District 

Implementing a program which evolved over a five year 

period from 1980-81 through 1984-85, inclusive, the north 

Texas district designed a computer unit targeted for all 

eighth grade students in the distrct. The formally stated 

purpose of this program as specified in the district's five 

year plan was to increase achievement in mathematics. 

Another less formally stated, but nontheless deliberate goal 

of the program, was to provide all eighth grade students in 

the district a suitable circumstance to learn about and use 

computers. This experience would include both opportunities 

to learn simple programming and to use the computers as a 

tool for computer-assisted instruction in the mathematics 

classroom. 

Purchasing Commodore computer equipment over a period 

of four years, the district ultimately spent a total of 

about $113,000 on computers and computer—related expenses 



208 

used by the mathematics departments in the eight junior high 

schools which participated in the study. Over the five year 

period there were approximately 11,000 eighth grade students 

who participated in the computer unit. This resulted in a 

cost per student of just over ten dollars. 

Student access to the computers was very limited, more 

so in the early years of the program since additional equip-

ment was purchased during each of the years prior to the 

1984-85 school year. In several of the schools the English 

and mathematics departments combined their individual allot-

ments of computer equipment and designated a computer lab to 

be used by both departments. This resulted in a larger 

ratio of computers to students and gave individual students 

more time on a computer. Other schools, however, did not do 

this, and as a result as many as three students would be 

assigned to a single computer during a class period. This 

circumstance, together with the length of the computer unit 

which ranged from three to six weeks depending upon the 

emphasis each teacher wanted to place on the unit, resulted 

in very limited exposure to computer equipment by most 

eighth grade students. An exception to this was found in 

every school as teachers reported incidences of individual 

students who became fascinated with the computer and found 

time on their own to work with the computer and expand upon 

the introduction to computers received in the classroom. 
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Since one of the purposes of the computer unit was for 

students to acquire some programming skills, teachers were 

required to learn to program the computers. Most teachers 

reported that when they were first required to teach the 

unit, they had no prior experience or training in their use. 

Thxs resulted in a high degree of frustration and anxiety 

for most teachers. They found themselves faced with a set 

of computers and a classroom full of students eager for the 

chance to work with the computers, and no training, 

experience, or even instructional materials with which to 

work. The teachers, however, rose to the occasion, some 

teaching themselves, others taking university courses, and 

still others participating in district and regional service 

center mservice programs. They worked summers and evenings 

preparing curriculum guides and learning packets for 

students. By the end of the five year period, the teachers 

were in charge of the situation and for the most part were 

feeling good about their participation in it. 

As an intervention program which might have some impact 

upon measured student achievement, no evidence found. 

Achievement patterns generally followed expectations with 

schools showing high achievement also exhibiting low percen-

tages of disadvantaged students and vice versa. However, 

when examining noncognitive indications of student benefits 

to their exposure to the computer unit, evidence was found 
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to support this. Interviews with principals, teachers, and 

students revealed a high level of enthusiasm and interest in 

this program on the part of the students, and this included 

all levels of students from special education students 

through gifted students. All reported the possibility of 

using the computers as highly motivating to students. 

There were also indications that parents supported the 

program, by showing interest in reinforcing the school 

activity by purchasing home computers for their children, 

and by expressing disappointment with the limited nature of 

the school program. 
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CHAPTER V 

SUMMARY, FINDINGS, IMPRESSIONS, IMPLICATIONS 
AND RECOMMENDATIONS 

Summary of the Study 

for many years researchers have tried to significantly 

linK expenditures for curricular programs to student 

achievement. The motivations for these studies have varied. 

Among these have been the search for inequality m the 

nation's scnools, school finance reform movements, and a 

general undercurrent of popular opinion that costs for 

schooling have been increasing while the corresponding stu-

dent achievement levels have declined. Since these factors 

have a meaningful impact upon policy decisions affecting 

schools, research studies to support the effectiveness of 

schools have flourished. Although researchers have failed 

to show a positive relationship between school resources and 

their corresponding costs and student achievement, most 

researchers have implied that the reasons no significant 

linjcs have been found nave been the result more of inade-

quate research techniques than of lack of relationship. 

Many of these researchers have called for further studies 

which use more sensitive measures of student achievement and 

which include more than just the lower cognitive measures 

when assessing achievement. 
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Recognizing that there are many factors which influence 

both expenditures and achievement, it was the purpose of 

this study co investigate the relationship between expen-

ditures for computer equipment, software and other related 

costs, and achievement in mathematics at the junior high 

level. This topic was selected because it afforded a fresh 

opportunity to study an old problem. The extensive pur-

chases of computers for classroom instruction is a recent 

phenomenon. Rapidly expanding consumer markets have driven 

down prices to the point where this new technology is now 

affordable to public schools. Also, public opinion not only 

encourages but also supports the use of this technology in 

the schools even at a significantly high cost. Using data 

from a multiyear period which included years during which 

computers were not purchased and used for classroom instruc-

tion and years in which they were extensively purchased and 

used, this study sought trends and patterns both in costs, 

in achievement, and in various mediating factors which 

influence achievement. Some of these factors were: 

variances in computers and software being used, objectives 

of computer instruction, teachers preparation in tne use of 

computers as instructional tools, the amount of time indivi-

dual students had access to a computer during the school 

year, and tne socioeconomic status of students in the 

schools using computers for instruction. 
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In an attempt to overcome some of the problems 

mentioned by previous researchers in this area, a qualita-

tive research design was used. In particular a case study 

plan was applied using two school districts in Texas as sub-

jects. Each school district was ranked as one of the 

twenty-five largest school districts in the state, and both 

had used computers for instruction in mathematics at the 

junior high school level for three or more years. Not only 

were various types of data collected but also data from 

various sources were gathered. The types of data included 

numerical information regarding expenditures, measured 

achievement on standardized tests, and the numbers of 

students participating in the free and reduced price lunch 

programs, as well as data collected from observations during 

visits to fourteen junior high schools and interviews with 

teachers, principals and students in each of those schools. 

The purpose of the interviews, which were accomplished using 

focused interview schedules, was to uncover information not 

obvious from studying numerical information solely and to 

gain understanding of not only the school programs but also 

to determine the attitudes and impressions of the people 

involved in those programs. 

The data were analyzed using the procedures outlined by 

Miles and other qualitative researchers. After transcribing 

the tapes from the interviews and expanding the field notes 
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taicen during the visits in the school districts, the data 

were categorized using codes which emerged not only from the 

research questions but also from obvious but unexpected 

repetitions in the content of the transcriptions. Data 

were displayed using charts, graphs and matrices, and 

comparisons were made between the data in the coded tran-

scriptions and the numerical data which were gathered. The 

use of multiple types of data and data gathered from various 

sources provided for triangulation of findings. The use of 

many direct quotations from the individuals interviewed as 

well as the graphic display of numerical data provides any 

reader with the opportunity to validate the findings of the 

study and to confirm the reliability of the work. 

Findings and Tentative Explanations 

During the school years between 1982-83 and 1984-85, 

inclusive, the west Texas school district implemented a 

computer-assisted instruction program which was commercially 

prepared by the Computer Curriculum Corporation. The 

program which was complete with mini-computers, sixteen 

terminal remote labs in each of six junior high schools, 

software, maintenance, and inservice training for teachers 

was used for the purpose of remediation for students who 

were two or more years behind in grade level achievement as 

measured by the Metropolitan Achievement Test administered 
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each year to all students in the district. For identified 

students the program took the place of English or mathema-

tics or both for one school year. In the first two years of 

the program it was used primarily for ninth grade students. 

However, in the 1984-85 school year it was moved to the 

seventh grade where it was believed it would have greater 

benefits for students. During the three year period the 

district spent about half a million dollars for lease of 

equipment and software, for maintenance, and for supplies. 

Considering the approximate number of students involved in 

the program, the cost was about two hundred dollars per 

student. 

If there were a direct relationship between dollars 

spent and achievement, the expectation would be to find a 

positive link between these two factors in this school 

district. However, other components in the school and at 

home influence achievement, and it would be inappropriate to 

overlook these. In reviewing the objectives of the program, 

it was obvious that the objectives were clear, understood by 

all levels of the personnel including the students, and that 

the objectives of the program were attainable. For the 

students involved in Academic SJcills/Mathematics as the 

computer—assisted program was called, the objectives were to 

improve grade level achievement in computation and in the 

solving of word problems. To accomplish the objectives the 
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students were provided with about thirty minutes each day of 

group instruction by the teacher where a group consisted of 

a maximum of sixteen students, and they also did two, ten-

minute lessons at a computer terminal. The lessons on the 

computer were drill and practice sessions individualized for 

each student's level of accomplishment. The only hindrances 

the students ever faced with this one-to-one daily access 

to the computer were occasional periods of "down time" when 

repairs or "rebooting" activities with the computer made it 

unavailable for student interaction. Although some teachers 

viewed this as a major problem, most teachers and principals 

thought of it more as a nuisance than as a significant 

detriment to the program. 

Another factor which could have influenced the 

implementation of the program and, subsequently student 

achievement, was the preparation of the teachers for using 

the computer equipment for classroom instruction. Although 

many teachers expressed apprehension in the beginning and 

confessed to little or no experience with computers prior to 

this teaching assignment, all the teachers interviewed seemed 

confident and in charge of this aspect of the program. Two 

factors seemed to be responsible for this outcome. First, 

Knowledge of computer programming was not required to 

successfully use the equipment in the classroom. A minimum 

of technical knowledge was needed. Second, the inservice 



218 

provided by the school district, the service provided by the 

Computer Curriculum Corporation consultant, and the motiva-

tion of the teachers to teach themselves and help each other 

seemed to provide adequate teacher training for the program. 

Recognizing the expectation that the socioeconomic 

status of students is related inversely to student 

achievement, this study used the percentage of students 

participating in the free and reduced price lunch program as 

a measure of economic deprivation. These patterns over a 

four year period were compared to achievement patterns for 

the same period of time, and the patterns are graphically 

displayed in Figures 3, 4, and 5 found in Chapter IV. Over 

the four year period economic deprivation generally tended 

upward in five schools and downward in one school. 

However, achievement in both the ninth grade and the 

seventh grade generally tended upward during this same time 

period. Figures 3 and 4 reveal apparent peaks in achieve-

ment during the 1983-84 school year. This is probably the 

result of the testing date for this school year which was 

fore than two months later than in the other three years 

illustrated on the graphs. Discounting this testing year, 

achievement trends were upward, and this is contradictory to 

expectation when deprivation is tending upward. One 

possible explanation is that the Academic Skills classes 

provided an intervention program which influenced mean 
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achievement scores in a positive direction. With the excep-

tion of one or two teachers, most teachers and principals 

believed that the Academic Skills classes helped to improve 

student achievement because it provided small group instruc-

tion, individualized drill and practice, and an approach 

which was different from others experienced by slow students 

m that it never reprimanded or discouraged them because of 

incorrect responses. Although the information was not 

available to the researcher, many teachers reported that pre 

and posttesting indicated that students made commendable 

gains in achievement. In addition to this, attitudes were 

generally positive, and parents were supportive of the 

program. 

During a five year period from the 1980-81 school year 

through the 1984-85 school year, inclusive, the north Texas 

district included a unit on computers in the eighth grade 

mathematics curriculum for all eighth grade students in the 

school district. Using Commodore Computer equipment which 

was purchased a few components a year for the first four 

years, the students learned very basic programming and had 

some experiences using software for the computer. The total 

cost to the district for computers, peripheral equipment, 

maintenance, and supplies was about $113,000. Considering 

the number of students who had access to the computers 

during the five year period, the cost per student was about 
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ten dollars. The objectives stated in the district's five 

year plan included increasing achievement in mathematics by 

incorporating the computer unit into the curriculum. Other 

objectives stated by the teachers and the curriculum coor-

dinator tended, however, toward the introduction of computer 

technology to the students. 

Student access to the computers was very limited con-

sidering three factors, the number of computers purchased 

for each school, the time span over which the computers were 

purchased, and the portion of the school year dedicated to 

the unit of instruction. Each school had from thirteen to 

seventeen computers to use for mathematics instruction by 

the fourth year of the program. The schools which had 

seventeen had actually combined computers purchased for 

mathematics with those purchased for English to supply a 

lab which both departments could use. The computer unit 

lasted from three to six weeks depending upon the emphasis 

individual teachers wanted to devote to the unit. 

In the beginning years of the program teacher prepara-

tion for teaching with computers was very inadequate. Since 

the unit of instruction included teaching basic programming 

skills, many teachers who had not had programming in their 

college work felt frustrated, anxious, and even angry 

because of the addition of this unit to the curriculum. 

Although all teachers seemed to be in charge of the 
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situation by the end of the fifth year, there is no doubt 

that the lack of preparation together with their negative 

attitude limited the achievement that students might have 

otherwise have made. District coordinators seemed to make 

good use of this experience, however. In the third year of 

this program a teacher training center was established and 

two teaching assistants were hired to provide inservice 

training for all teachers in the district using computers 

for instruction. These inservice programs were available to 

both elementary and secondary teachers during after school 

sessions and in the summers. 

The measure of socioeconomic status used in this school 

district was the percentage of students participating in the 

free and reduced price lunch program. Figure 12, found in 

Chapter IV, charts the participation of students in each 

school over the five year period. These graphs reveal that 

participation was relatively stable over the years with only 

two schools showing noticeable up and down variation. When 

comparing these patterns to achievement trends which can be 

seen in Figures 9 and 10, also found in Chapter IV, the most 

obvious comparison is that the schools lowest in deprivation 

are highest in achievement, and vice versa. These trends 

follow those to be expected when comparing these two fac-

tors, i.e., there appeared to be no intervention of some 

type of program to break this strong relationship. It can 
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be noted from viewing Figure 10 that achievement trends over 

the years were generally upward. It is difficult to see 

trends from the eighth grade testing (Figure 9) since 

testing for the first four years was done in the fall and 

for the last three years was done in the spring of the year. 

Although no specific link can be made between the use 

of the computers and the measured achievement in the 

district, the tone of comments made by principals, teachers, 

and students regarding the benefits to students from the 

program was very positive. Even the teachers who expressed 

annoyance and anger from being forced to teach the unit 

admitted tnat the students "loved it." Tne novelty of 

worKing with computers together with the fascination for 

programming it and the possibility of playing occasional 

computer games were highly motivating factors for students. 

Most teachers and principals noted that the small amount of 

exposure to the computers was not enough for most students. 

Some students interviewed were already looking toward the 

high school curriculum as a possible means of satisfying 

their educational desires regarding instruction using 

computers. 

In comparing the two school districts with regard to 

their instructional computing programs many more differences 

than similarities are found. Although both districts had a 

formal goal of increasing achievement in mathematics through 
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the use of computers, the approaches were entirely dif-

ferent. Where one used mini-computers and remote labs with 

terminals the other used microcomputers. One district made 

a commitment of funds to support a one-to-one correspondence 

between computer terminals and identified students for an 

entire year of study and the other with a very low budget, 

set up the program as a supplement to the eighth grade 

mathematics curriculum with minimum student access to com-

puters. With its commercially prepared program of computer-

assisted instruction requiring little technical knowledge 

from the teachers, the west Texas district experienced few 

problems with teacher training. On the other hand the 

program in the north Texas district was highly dependent 

upon the technical skill of the teachers because the 

teaching of computer programming was required. This caused 

a flurry of activity on the part of the teachers in this 

district to meet the challenge. Although they seemed to do 

this, the resentment of being forced to do so was evident. 

Measured achievement in neither district seemed to 

strongly support the idea that working with computers was a 

significant intervention program to break the strong link 

between the socioeconomic status of the students and their 

achievement; although some of the achievement patterns in 

the west Texas district might suggest this. It is clear 

from the student interviews in the north Texas district that 
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the attitude of the students was very high with many 

students being eager for more opportunities to work with 

computers both as a means of computer-assisted instruction 

in the basal subjects and as a way of learning more about 

the operations of computers. The students in the west Texas 

district on the other hand, may have had too much of a good 

thing, and "burn-out" as their teachers called it was a 

problem. From the comments of all the people interviewed it 

seemed that parents in both districts were supportive of the 

programs as were the administrations and boards of education 

who planned the programs and appropriated the funds to 

support them. 

Impressions 

In the west Texas district the cost of the computer-

assisted instruction program called Academic Skills was high 

with approximately a half of a million dollars being spent 

over a three year period to serve academically deficient 

students in one grade level at each of six junior high 

schools. However, that high cost did purchase a specific 

and concentrated program with clear objectives and a very 

adequate supply of instructional materials and equipment 

which was consistently implemented in every junior high 

school. The reason for the consistency and probably for 

some of the high cost is the fact that the district 
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purchased a prepared, copy-righted, and patented program 

from a company whose primary business was to design, sell, 

and help school districts implement computer-assisted 

instruction programs. 

At the other extreme the north Texas district insti-

tuted a low cost program, spending slightly more than one 

hundred thousand dollars over a five year period to provide 

a computer unit ranging from three to six weeks for eighth 

grade students in each of eight junior high schools in the 

district. Although consistently purchasing the same type of 

computers and distributing them equally to the schools, the 

program implementation was somewhat fragmented by the 

various levels of emphasis placed on the program in the dif-

ferent schools. 'This, together with the facts that 

materials were teacher made and teacher training was "on 

your own" and imperative due to the technical aspects of the 

objectives, caused considerable negative reception by both 

teachers and principals in the early years. 

The expectation, that cost figures would be easily 

obtained from the general ledgers of the district because of 

anticipated consistency in following the Bulletin 679 

Financial Accounting Manual published by the Texas Education 

Agency, was not realized. Cost figures were obtained by a 

tedious process of searching through general ledgers, budget 

documents, purchase orders, and price sheets as well as 
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returning to district coordinators a number of times to con-

firm facts and settle discrepancies. Much the same was true 

in securing other numerical data from the districts such as 

the test scores and attendance information. After several 

years records were lost and/or stored in remote and incon-

venient places. 

In analyzing the achievement data it was expected that 

achievement patterns over the years would be congruent with 

the implementation patterns of the programs. In other words 

it was expected that measured achievement would peak during 

the 1984-85 school year for seventh graders and during the 

1982-83 and 1983-84 school years for the ninth grade 

students in the west Texas district. Although achievement 

tended upward for both grade levels during years in which 

economic deprivation also tended upward, suggesting some 

intervention by curricular programming or some other 

influence, definite links between achievement and the 

Academic Skills classes cannot be claimed. Achievement pat-

terns in the north Texas district closely paralleled the 

expected patterns of socioeconomic status of students. No 

suggestion of linking measured achievement to the computer 

unit and thus the expenditure of the funds for the computer 

equipment can be made in this district either. 

As regards the higher cognitive and noncognitive advan-

tages as ascertained through the interviews in each of the 
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two school districts, the benefits are clearly positive. In 

the west Texas district the academically disadvantaged 

students were provided with a totally individualized program 

of instruction which met the needs on a multiple of skill 

levels. Not only did they have the advantage of one-to-one 

interaction with a computer-assisted instruction program for 

twenty minutes a day out also they had the opportunity for 

instruction each day by a certified mathematics teacher in a 

small group setting. with most of the teachers volunteering 

to teach the Academic Skills classes, the students had the 

benefit of a caring teacher who was in tune with their 

academic and social needs. In addition to the unqualified 

support of the building principals and the central office 

staff, the parents in the community seemed to recognize the 

benefits received by their children. The one small problem 

that some students may nave experienced was "burn out" with 

the program toward the end of the year. This seemed to be 

more prevalent with students who were enrolled in both the 

English and tne mathematics phases of the Academic Skills 

program. Most of the teachers recognized this problem and 

worked out solutions to at least partially relieve it. 

Similar statements can be made about the noncognitive 

benents as received by the students in the north Texas 

district. Widespread acceptance in the community was 

obvious by the many positive comments from principals, 
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teachers, and students. This fact was further supported by 

the board of education which continued to appropriate 

increasingly higher levels of funding each year, not only 

for the junior high but also for elementary and high school 

programs using computers for instruction. Support was 

evidenced through greater spending as well as increasing 

numbers of staff personnel. Parents were interested in 

reinforcing the school programs by purchasing home computers 

for their children, and students showed a high degree of 

expectation and anticipation with regard to using computers 

at school. 

This study supports the findings of many researchers 

that achievement and socioeconomic status of students are 

highly related. But is also points to possibilities that 

this chain can be broKen with the intervention of academic 

programs which are supported not only with a high level of 

funding but also with a high degree of support from parents, 

principals, and teachers. Furthermore, these programs have 

higher potential for success when the students want them and 

are enthused and encouraged by their use. 

Implications 

Some specific points can be made from this study and 

applied to the structuring of future programs. 

1. Programs should be planned in great detail well in 

advance of implementation. Perhaps if this had been done in 

the north Texas district some of the problems could have 
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been prevented. Including teachers and principals in the 

decision-making process might have insured their support in 

the implementation process. In the west Texas district the 

experiences of using the computer-assisted instructional 

program in the high schools during the 1970's seemed to help 

to provide for a smoother operation of the program when it 

was moved into the junior high schools in 1982. 

2. Programs should be consistently administered and 

implemented throughout the school district if the expec-

tation exists that a program will have an overall impact 

upon achievement of students in the school district. If a 

program is implemented districtwide at the direction of 

the administration and the board of education, degrees of 

emphasis at the school level should not vary from the 

district plan. Specific objectives and time allotments 

should be followed in every school. The west Texas district 

did this and came closer to showing program and thus expen-

diture impact upon achievement. 

3. Teachers should be well trained prior to the imple-

mentation of the program. Both districts experienced some 

problems with this, but teachers in both district met the 

challenge. It is particularly imperative in programs which 

require technical knowledge such as the teaching of computer 

programming, that the teachers be well trained in advance of 
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implementing the program. Students cannot learn from 

teachers that which the teachers do not know. 

4. Physical facilities should be planned and provided 

in advance of the implementation. Principals must be 

involved in this planning. Several principals in both 

school districts indicated that finding a room suitable for 

a computer lab was a problem. This was particularly true in 

schools which were already overcrowded with students when 

the computer classes were started. Involving principals in 

preplanning helps to ensure their support in the implemen-

tation phase of any program. 

5. Programs should be selected that have wide accep-

tance from the community. This was the case in both school 

districts studied. Indications from the teachers, prin-

cipals, and students interviewed were that most parents 

wanted their children to have experiences at school with 

computers both for computer-assisted instruction and for 

learning how to use computers for other purposes. 

6. Programs should be selected in such a way as to 

provide for peak interest and enthusiasm on the part of stu-

dents. This point was followed in both school districts. 

For students in the west Texas district, using computers for 

remediation in mathematics was a novel form of drill and 

practice, one which most of them had not used before. It 

provided them with positive experiences where they had only 
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experienced failure oefore because the programs were indivi-

dualized to each student's skill level. Some variation in 

the routine might have relieved the "burnout" problem, 

however. In the north Texas district the students received 

just enough experience with the computers to make them look 

forward to more. This was an ideal situation for motivation 

of student learning. 

Recommendations for Future Studies 

There are some indications in the findings emerging 

from t m s study that links could be made between expen-

ditures and measured student achievement if appropriate 

testing data were available. No study, however, should 

overlooK other factors which promote a closer linkage, nor 

should measured achievement be the only factor used in 

judging the worth of instructional programs or in deter-

mining the levels of funding which will be appropriated for 

those prograxtis. Other factors contributing to the value of 

instructional programs include the extent to which the 

programs motivate students and contribute not only to their 

learning but also to their feelings of self worth and their 

positive attitudes toward school. The key to the evaluation 

of these factors lies in qualitative research techniques. 

On the other hand, limitations in evaluating the 

numerical data in this study could be avoided in future 
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studies if better accounting records were kept on costs of 

specific programs and if testing practices were standardized 

not only in each school district but across the state. 

Longitudinal studies are important in establishing rela-

tionships between program costs and measured student 

achievement, and a requirement for significant findings is 

consistent testing data. Most school districts have exten-

sive and expensive testing programs. If care were taken in 

the planning of these programs, achievement information over 

a multiyear period would be valuable not only to independent 

researchers but also to district evaluators. Plans should 

include consistency in the time of the year tests are admi-

nistered, and spring testing would be most useful in the 

evaluation of programs. Individual tests should be coded in 

some way regarding the socioeconomic status of pupils. It 

would also be very useful if test scores could be coded with 

information regarding specific school programs in which 

individual students participate. If this information had 

oeen available in the west Texas district, it is believed 

that strong positive links would have been indicated between 

expenditures and measured student achievement. This study 

made use only of school mean test scores. If mean test 

scores of students involved in the computer-assisted 

instructional program had been available, stronger results 

could have been expected. 
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Although complete expenditure data were available in 

both school districts, it was not readily accessible. It 

had been expected prior to the study that both school 

districts would have followed more closely the guidelines 

listed m the Bulletin 679, Financial Accounting Manual for 

the categorizing of expenditures. Had these guidelines been 

closely followed, securing expenditure information for any 

program at any specified grade level would have been less 

complicated. It is advisable for the sake of careful eva-

luation of future programs, that school districts in Texas 

follow these guidelines carefully. With costs ever 

increasing, and public opinion for the support of the 

public schools eroding, accountability for expenditures of 

funds will oe demanded. School district must be ready to 

meet this challenge. 

Meeting the challenge of regaining the public support 

of the public school system is going to require educating 

the public on the benefits which students receive beyond 

those capable of being measured by testing aimed at lower 

cognitive levels of achievement. Quality of educational 

experience cannot be evaluated solely with the analysis of 

achievement tests. Yet much of the "bad press" leveled at 

the public school system today is the result of the 

"bram-washing" people have experienced on the importance of 

achievement tests in the evaluation of the schools. Many 



234 

educational scholars and researchers believe that high level 

cognitive and noncognitive factors are more important indi-

cators of student learning than are standardized achievement 

tests. But these factors are very elusive and difficult to 

quantify. It is the firm belief of this researcher that 

improved methods of qualitative research are a key to the 

public illumination of these important school benefits. 

More and better qualitative research combined with improved 

quantitative techniques is needed to publicize the effec-

tiveness of schools. 



APPENDIX A 

SAMPLE INTERVIEW QUESTIONS FOR THE 
CURRICULUM COORDINATOR 

1. What is the history of the use of computers in your 

school district? 

2. When were computers first used in the junior high -

schools? 

3. Was there a pilot program to begin with, or were they 
placed in all junior high schools in the same year? 

4. What type of equipment is used in the district? 

5. What type of software? 1 

6. What is the selection process for equipment and 
software? 

7. Are all of your software programs purchased, or are 
some teacher made? 

8. What type of inservice training program do you have for 
the teachers? 

3 . Do you have a teacher training center? 

10. How are teachers selected for teaching with computers? 

11. How do you t h m K the teachers feel about using com-
puters in the classroom for instruction? 

12. How do you feel about it? 

13. How do you think the top administration and the board 
members feel about it? 

14. now is the budget prepared for the computer program? 

15. To what extent is it funded locally? By other funding 
sources? 

235 
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16. Do you think the community would support a bond program 
for purchasing a large number of computers for 
classroom instruction? 

17. What are the long and short range goals for the expan-
sof of the usecomputers for classroom instruction? 

17. what are the long and snort range goals for the expan-
sion of the use of computers for classroom instruction? 

18. What do you see as the greatest benefits from using 
computers for classroom instruction? 

19. What are the most difficult problems? 

20. Do you own a computer for use at home? If so, for what 
do you use it? 

21. how long have you had your present position? 

22. What did you do before? 

23. How long did you teach? 

24. What is your educational background? 
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APPENDIX B 

SAMPLE INTERVIEW QUESTIONS FOR THE 
SCHOOL PRINCIPAL 

1. In what year did you first acquire computers for your 
school? 

2. How has the program been expanded since that time? 

3. What: type of computers do you have in your school? 

4. what type of software? 

5. How are the students assigned to use the computers? 

t>. How many students have access to them? 

7. flow much time is available to each student for working 
with a computer? 

8. Do all levels of students have access, i.e., special 
education through gifted? 

9. How many teachers are involved in the program? 

10. Describe the building inservice for the teachers 
working with the computers. 

11. Is the use of the computers limited to mathematics? 

12. Do you contribute to tne budget planning as it relates 
to computers and software? Please describe the 
process. 

13. Wnat are your plans for the future for expanding the 
use of computers in your school? 

.14. How do you perceive the students attitude regarding the 
use of computers in your school? 

15. How do you think the parents feel about it? 

16. Does your PTA or other community organization support 
the program with donations or other means? 
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17. In what ways do you think your students most benefit 
from working wxtn computers? 

18. How long have you been principal at this school? 

19. How long did you teach? 

20. What did you teach? 

21. Do you use a computer in your office here at the school 
or at home? 

22. If so, for what uses? 
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APPENDIX C 

SAMPLE INTERVIEW QUESTIONS FOR A MATHEMATICS 
TEACHER USING COMPUTERS FOR INSTRUCTION 

1. How long have you had computers for classroom 
instruction? 

2. How has your present program evolved? 

3. Do you use computers for drill and practice, computer 
programming, or what? 

4. What type of equipment do you have? 

5. what software? 

6. What is the grade level of your students? 

7. Are they grouped according to ability? 

d. Do some aoility groups benefit more than others? In 
what ways? 

9. How do your students respond to exposure to the com-
puter equipment, i.e., what attitudes do they display? 

10. How mucn training have you had for teaching with 
computers? 

11. What is your attitude about using computers at this 
grade level for classroom instruction? 

12. How do you think the other teachers in the building 
feel about it? 

13. How do you thinjc the parents feel about it? 

14. How do you think the program should be expanded? 

15. What type of equipment and software would you like to 
have? 

16. Do you and tne other teachers contribute to the budget 
preparation for this program? 

Ll. How long have you been teaching? 

18. What was your major in college? 
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19. What are your professional goals for the future? 

20. Do you use a computer for any of your record keeping 
duties at school? 

21. Do you use one at home? 
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APPENDIX D 

SAMPLE INTERVIEW QUESTIONS 
FOR A STUDENT 

1. How long have you been working with computers at 
school? 

2. How do you like it? 

3. What are you learning? 

4. How do you think it will help you in the future? 

5. How much time do you get to use the computer at school? 

6. wnat is your favorite thing to do with the computer? 

7. How do you thinK the other students feel about having 
computers in school? 

8. How do your parents feel about it? 

9. Do you have a computer at home? 

lu. If so, for how long? For what do you use it? 

11. How do you think the program could be improved? 
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APPENDIX E 

SAMPLE INTERVIEW TRANSCRIPTIONS 

Interviewer: 

Principal: 

interviewer: 

Principal: 

Interviewer; 

Principal: 

Interviewer; 

A Principal 

How long have you been at this school? 

I've been here since '71. At that time, 
though, it was a high school. We just changed 
this to a junior high in August of *82. 

Is that when you started using the computers 
for instruction in this building? 

No, we had the computers even when we were a 
high school. We were the first to introduce 
it here to the high school students. And at 
that time we used them more or less for, I 
guess, Kind of an exploratory thing. And com-
puters, we didn't know much about it. We had 
an ISD person who was an instructional service 
person, and we wanted to try it. So we tried 
it in various areas of learning out there and 
used it mostly for SKIII work for the slow 
student. Now of course at that time, we had 
thirty-two machines, and the kids would do a 
certain amount of work within the building, 
and then the teachers could elect to carry 
them out, put them on the machines, and let 
them do the skill work. Of course that 
lasted, I guess we had those machines I would 
guess probably two years before we closed down 
as a high school. And then we opened up in 
'82 as a junior high school, seven, eight, and 
nine. 

That would be tne 1982-83 school year. 

Right, 82-83 school year. Then we converted 
from the thirty-two computers to sixteen. 

[The director of secondary education] told me 
that these computers out here are terminals, 
and that the main computer is located 
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Principal: 

Interviewer: 

Principal: 

somewhere. Is it—where is the main computer? 
Is it in this school or one of the other 
schools? 

If I'm not mistaken, I think we have the main 
terminal here. I don't know a lot about that 
outfit. I don't deal with it that much, but 
the main setup is here for many of the 
schools, and I think there's another one. 
Because we're the first one that put one in. 
You'll go out, and you'll see the huge machine 
and everything because we've got other schools 
that when they're down, they call here, and I 
nave to get one of my men or one of my persons 
that know how to go out and feed the machine 
and go back and get the information flowing 
again. 

frvho does tnat for you? One of the teachers? 

One of tne teachers. Now, when we were a high 
school, we nad one particular person, pro-
fessional person, and we had an aide that 
operated it. It took two people to run it, 
because we had thirty-two machines. When they 
changed to a junior high, they decided that 
there was no need for those. The professional 
person nad a baby, so she took off (leave of 
absence). The aide, they decided, (the admi-
nistration) that we no longer needed the aide, 
since we would have the sixteen machines out 
there. So they moved the eight to the elemen-
tary school. That left me to train a person 
to run the machine, wmch we did. Every year 
we almost had to put some new person out 
there, and then that person is having to be 
responsible when the machine is down for the 
other schools, to go out and make the correc-
tion. And many times the other schools are 
down for maybe an hour or two before we can 
get it up, compared to when the aide was 
there, the aide kept it up all the time. But 
many times with this person's planning period, 
or this person's teaching class somewhere 
else, there's no one out there. So those 
people, they're just lost for a while. 
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Interviewer: 

Teacher: 

interviewer: 

Teacher: 

Interviewer; 

Teacher: 

Interviewer; 

Teacher: 

Interviewer: 

A Teacher 

You think they would benefit from tnat? 

Yes, I really do. You know, we have some that 
finish so early on their assignments, that 
would be something that they could do, and 
then the ones that are having problems with 
just their computational skills. That would 
be something that would interest them to prac-
tice on it, instead of just sitting there with 
pencil and paper. They get real bored with 
that. 

You said you have four regular eighth grade 
and one seventh grade honors. Your eighth 
grade classes then, are grouped. I mean, you 
have the regulars. Somebody else has basics. 

And another teacher has the honors. 

How do your regular classes compare to say, 
your honors seventh grade class as far as what 
they can do on the computer. 

My seventn grade could do much more. The 
nonors could do much more. What took me three 
weeks to teach to my regulars, some of my 
nonors finished it in a week, or a week and 
naif. And all of them were finished within 
two weeks. So we spent the last week, we went 
over some in-depth looping, and they each had 
to write —they actually had to write a 
program that would work. They had four days 
to write it and de-bug it before they turned 
it in. 

If you, in looking at benefits, do you think 
there's one group that would benefit more from 
having computers to use, not necessarily 
speaking just from the point of view of 
programming, but also using it for drill and 
practice or computer-assisted instruction. 

I really don't think anyone would benefit any 
more. I really think tney would all benefit 
in some ways from it. 

The lower ones would benefit from the reinfor-
cement and--
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Teacner: 

Interviewer; 

Teacher: 

Interviewer: 

Teacher: 

Interviewer; 

Teacner: 

Right. And the honors just, they love it. 
All the kids love it. Even the basics. It's 
just something they get really excited about. 

They look forward to it. 

Yes. That three weeks that we're in there, 
they're never tardy for class or anything. 
They're ready to go and they're real excited. 

It's nice to have tnem excited about 
something. 

It really is. And that's one thing they would 
really get excited about is those computers. 

Tell me about your own teacher training as far 
as using them. You said in the beginning, you 
nad three hours. I take it to mean three real 
hours, not three college credit hours. 

LiKe one of the inservice days—those two days 
count. I did take a computer class when I was 
in college. That was part of my math credits. 
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Interviewer: 

Student: 

Interviewer: 

Student: 

Interviewer; 

Student: 

Interviewer; 

Student: 

A Student 

What have you learned since then? You say 
you've learned some things on your own. 

Since then I've been in Mrs. Jones' homeroom 
instead of Mrs. Smith's. Kind of like a 
tutoring math. She puts me in there all the 
time. So I stay in there every day now. And 
whenever there's nobody in there for help, 
what I do is go sit down at the computer and 
Mrs. Jones sometimes has a few commands to let 
me know of. I'll learn those, and then I'll 
try to use them. And once I learn how to use 
them, I'll try to work it in any way I can. 
I've written a few security programs, and I've 
locked out a few of the teachers with it. 
Other than that I really haven't done all that 
much. 

Wnat does that mean? 

The security program's alright. It's just 
real small, a really small level. Anybody 
who knows a pretty good deal about computers 
will be able to figure it out and break into 
it. But all I'm really wanting the security 
programs to do is keep other kids out that are 
just going to try to mess it up or something. 

Doodle around with it? 

Yes. 

1 can tell just from what you're saying to me 
that you do like it. 

Oh, I enjoy it all the time. I try to get as 
much in on it as I can. And now that the com-
puters have been sorted out into the math 
classes, sometimes if we get through with our 
worK, we can just go back there and work on 
the computers. And me and a few other kids in 
my class, we really, we don't really goof 
around, and we don't play games on them. We 
worK them. So whenever I get back there, I 
just sit back there for the rest of the period 
and work on them. 

Interviewer: What matft class are you in? 
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Student: 

interviewer; 

Student: 

Interviewer: 

Student: 

Interviewer: 

Student: 

Interviewer: 

Student: 

Interviewer; 

Student: 

Mrs. Brown's second period. 

Is it eighth grade math? 

Eighth grade. 

It's the regular eight grade math? 

It's the the regulars. 

OK - Well, what do think you're going to do? 
Do you think you'll use this in the future in 
some way? Are you going to take more in high 
school? 

Right now, I've looked over the high school 
schedule and they have nothing except intro-
duction to basic computer programming. My 
couselor tells me that by the time I'm a 
junior or maybe even a sophomore, they will 
have a lot more. Mayoe five or ten, and I'm 
going to take all the computer classes I can. 

Do you have some idea what you might do when 
you graduate from high school? 

Well - I'm not real sure. I'm hoping to get 
into something where I can work with computers 
more often and stuff. But I've always kind of 
wanted to work with building, work with my 
hands. You know like on cars or maybe 
plumbing or electrical work and stuff like 
that. I've always liked to work with my 
nands. 

How much time would you say that you get to 
use the computer at school? Do you get to use 
it pretty much every day or— 

I get to use it a pretty good amount. A nor-
mal student would hardly get to use it at all 
really. That's as much as I know about that. 
I get to go into the math lab, and there's one 
computer in the math lab. And I get to use it 
whenever. Mrs. Jones just says, "Have at it" 
and I go. But 1 don't know about other 
classes. 
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APPENDIX F 

Coding Categories 

Code Code Translation 

fiXP Expenditures 

ACH Achievement 

SES Socioeconomic Status of Students 

#C Number of Computers 

#8 Number of Students Using Computers 

T/A Time/Access to Computers 

TYP/C Type of Computer 

TYP/S Type of Software 

OBJ Objective of Computer Instruction 

TP Teacher Preparation 

USE Use of Computers 

TA Teacher Attitude 

PA Parent Attitude 

8A Student Attitude 

PRIN/A Principal Attitude 

COORD/A Coordinator Attitude 

PROB Problem 

CO NT Content of Computer Instruction 

DESEG Desegregation 

MOTIV Motivation of Students 
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BENEFIT 

NEED 

SCHED 

ABILITY GP 

FUND SOURCE 

Benefits of Use of Computers 

Need for Improvement 

Scneduling of Students into Computer Lab 

Ability Grouping of Students 

Source of Funding for Expenditures 
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