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The problems with which this study is concerned are to 

determine the applicability of the systems analysis process 

to educational settings and to provide data concerning the 

beliefs and attitudes of educators concerning educational 

computing. A questionnaire was used in a case study of a 

medium-sized Texas independent school district to measure the 

beliefs and attitudes of educators toward educational appli-

cations of computers. Chi-square goodness of fit tests that 

use specified frequencies were applied for each statement and 

each corresponding distribution of responses. 

The following conclusions may be drawn from the data 

collected for this study. 

1. Although community pressure accelerated the instal-

lation of computers in all schools in the district, this 

community interest apparently has not extended to demands to 

see results of computer applications. 

2. As a result of the community-demanded dissemination 

of computers, the school district's implementation efforts 

have been hindered by a shortage of trained personnel. 



3. The willingness of the responding educators to learn 

more about computers appears to be limited to in-service 

training during time periods that do not impinge on teachers' 

free time. 

4. Since these educators consider enrichment for 

talented and gifted students as the most important computer 

application, and the use of computers as a problem-solving 

tool for students as the least important application of com-

puters, this appears to be further indication that the 

computer literacy level of teachers should be enhanced. 

5. Because these educators perceive that the most 

important computer applications are related to areas that 

probably include a minority of their students (talented and 

gifted, reluctant, slow, and handicapped learners), it 

appears that these educators are overlooking the myriad ways 

in which computer applications can help the majority of stu-

dents . 



Copyright by 

Cathleen Mercadante Norris 

1983 

111 



TABLE OF CONTENTS 

Page 

LIST OF TABLES vi 

LIST OF ILLUSTRATIONS vii 

Chapter 

I. INTRODUCTION 1 

Statement of the Problem 
Purposes of the Study 
Research Questions 
Background and Significance of the Study 
Delimitations of the Study 
Definition of Terms 
Procedures for the Collection of Data 
Procedures for Analysis of Data 
Chapter Bibliography 

II. REVIEW OF THE LITERATURE 25 

Introduction 
Systems Analysis As Process 
The Purposes of Educational Systems 

Analysis 
Impediments to the Implementation of 

Computers within Educational 
Settings 

Competencies and Functions of the 
Systems Analyst 

Summary 
Chapter Bibliography 

III. PROCEDURES FOR COLLECTION OF DATA 74 

Introduction 
Population of the Study 
Data Collection 
The Survey Instrument 
Chapter Bibliography 

IV 



Chapter Page 

IV. PRESENTATION AND ANALYSES OF DATA 83 

Introduction 
The Extent and Nature of Educational 

Computing Activities in the Denton 
(Texas) Independent School District 

Beliefs and Attitudes of Educators Con-
cerning Educational Computing 

Opinions of Educators Concerning the 
Importance of Possible Educational 
Applications of Computers 

Problems Associated With the Implementa-
tion of Computer Systems in 
Educational Settings 

Chapter Bibliography 

V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS . . . 115 

Summary 
Conclusions 
Recommendations 

APPENDICES 128 

BIBLIOGRAPHY 134 



LIST OF TABLES 

Table Page 

I. A Summary of the Structured Systems Analysis 

and Design Process 28 

II. Instructional Requirements Matrix 37 

III. Additional Issues 49 
IV. Mean Responses to the Questionnaire Items 

Noting the Differences among the 
Professional Groups 50 

V. Responses of Educators Indicating Beliefs 
and Attitudes toward Educational 
Computing and Summary of Chi-Square 
Goodness of Fit Tests 90 

VI. Responses of Educators Indicating Opinions 
Concerning the Possible Educational 
Applications of Computers and Summary 
of Chi-Square Goodness of Fit Tests . . . . 100 

VII. Possible Educational Applications of 
Computers Rated by Importance according 
to Responding Educators' Perceptions . . . . 108 

VI 



LIST OF ILLUSTRATIONS 

Figure Page 

1. The System Design Process 30 

2. Phases Involved in Designing and 
Implementing a System 32 

3. Vendor Advertisement for the Osborne 1 
Personal Business Computer 41 

4. Vendor Advertisement for the Commodore 64 
Personal Computer 42 

5. Vendor Advertisement for the Olivetti M20 
Personal Computer 43 

v n 



CHAPTER I 

INTRODUCTION 

According to an increasing number of experts, a revolu-

tion of sorts is taking place within American public schools. 

Futurist Shane claims that "the silicon chip revolution" is 

upon us and "the resultant changes in the world of work 

demand that educators understand the new life patterns and 

interactions that are coming into being"; Shane is convinced 

that there is no way to prevent "the chip and the curriculum" 

from being permanent bed-fellows (37, p. 303). 

What Shane (37, p. 303) refers to as the "silicon chip 

revolution," Miller (24) calls the microrevolution. Miller 

says, "For the most part . . . our schools have remained 

impervious to computers as part of the educational process. 

Suddenly, things are changing" (24, p. 53). Similarly, 

Prentice (31) views educational computing as an awakened 

giant, while Haefner views the challenge of information 

technology to education as "the new educational crisis" 

(15, p. 47). 

The almost maddening rush among American educators to 

climb aboard the computer bandwagon has been characterized 

by Williams and McDonald (47, p. 68) as "the great computer 

frenzy." Ultimately, what most of these authors and observers 



of contemporary American education have in common are 

unswerving beliefs that (a) educational computing is upon us 

and here to stay, and (b) educators should not resist the 

revolution's further inroads into the classroom and adminis-

trative front office. 

It is difficult to say precisely when the computer 

revolution began affecting American education. Although 

large mainframe computers have been in use in public school 

systems for decades, when the microcomputer made its debut in 

1971 the effects of the revolution began to be felt in schools 

across the country. Less than a decade later, a survey (40) 

conducted by the National Center for Educational Statistics 

estimated that a total of 52,000 microcomputers were in use 

in the nation's elementary and secondary schools. Another 

recent survey (2) discloses that computers are used for in-

structional or administrative purposes in 90 per cent of the 

school districts surveyed across the country. Zoltan and 

Chapanis interviewed a superintendent of a Brooklyn school 

district who says, "There is computing activity all around our 

kids today. There is definitely a national concern with this 

issue. Parents want their kids to learn about what is highly 

motivating and important in our society" (45, p. 68). 

In July, 1981, Florida public schools became the first 

public schools in the nation to be "encouraged by law" to use 

computer technology in instruction (32, p. 32). As of 

February, 1983, Florida was still the only state to have made 



educational computing a matter of official state policy, 

although many states are considering such a law and several 

have adopted resolutions or related legislation (32). 

Not to be outdone by elementary and secondary schools, 

universities, too, appear to be affected by the ongoing com-

puter revolution. The interviewed president of a midwestern 

state university believes that "computer literacy for all 

students has to be the goal of any university today" (41, 

p. 28). Following its president's belief, the university's 

administration has adopted the goal of computer literacy for 

all its 6,400 students by the spring of 1984. Another highly 

placed interviewee believes that it is difficult to overesti-

mate the value of computer literacy for young people; he 

concludes, "It is truly on its way to becoming a universal 

language" (41, p. 31). 

Farrell (10) points to a college in North Carolina that 

is planning to make a specified degree of computer proficiency 

a prerequisite for graduation. The chairman of the mathemat-

ics department, who is also head of a faculty committee 

studying the computer-proficiency question, says that one 

reason the discussion is taking so much time is that "we not 

only want students to get computer experience, but we want 

them to confront the moral and ethical issues involved with 

the computer in today's society" (10, p. 2). 

Not all educators, however, share the view that a 

computer revolution is taking place in American education. 
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Kelman challenges the very suggestion that a computer revolu-

tion in education is underway. Kelman says, 

In my view, this so-called educational revolution is, in 
truth, a rather small but noisy bandwagon being orches-
trated by the computer industry. Fewer than 50 per cent 
of American high schools own even one microcomputer at 
the present time, and computers are far less common than 
that in elementary and middle or junior high schools. 
While it is likely that computers will some day be a 
major force in education, they are not yet ready for 
schools, nor are the schools ready for them (17, p. 10). 

English expresses the opinion that computers can only be 

disappointing for educators who use them. According to 

English, 

Often "swept up" by any new idea or technology, education 
seeks that piece of equipment or idea which is going to 
revolutionize it—the proverbial maiden in distress 
hoping for a white knight to save her from the dragon of 
educational ills. We will be disappointed with the com-
puter as well. We will expect it to accomplish our goals 
100% of the time and if it achieves 50% we will be very 
disappointed (9, p. 24). 

To those who know and understand them, computers repre-

sent the single greatest technological innovation of the 

twentieth century. Especially among those who do not know 

and understand computers, nothing is more perplexing and 

bewildering (22). Those in the latter group may outnumber 

those in the former group. 

Nevertheless, Americans in general seem to be receptive 

to the computer revolution and appear to be optimistic about 

its impact. A December, 1982, poll (13) reveals that nearly 

80 per cent of Americans expect that home computers will be as 

commonplace as television sets and dishwashers in the near 



future. Although they see unemployment and dehumanization 

being caused by the computer, solid majorities believe that 

computers will utlimately raise production and living stan-

dards and improve the quality of their children's education. 

It is, perhaps, somewhat deceiving to say that the 

majority of Americans hail the general advance of computers 

into their lives with optimism and enthusiasm. Goleman found 

that there are those who believe "there's been too little 

serious experimentation on how people actually use and react 

to computers" (14, p. 38). A distinction should be made 

between the findings of a telephone survey of 1,019 registered 

voters (13) and those generated by controlled laboratory 

studies. 

According to Goleman (14, p. 37), concern about the 

relationship between humans and machines has spawned a new 

field of psychology called "tech psych." One such study (30) 

sought to test the hypothesis that individuals who use the 

computer often will not experience anxiety when asked to com-

plete a task. It was found that, regardless of prior experi-

ence with computers, all subjects in the study manifested 

increased anxiety as a function of some inherent fear of the 

mechanics of computer terminal operation. This finding sup-

ports the belief of a manager of management information 

systems at a large New York bank who says that there is "a 

simple fear of sitting down at the terminal. People worry 
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that they will look stupid if they can't master the 

techniques" (16, p. 176). 

Computer anxiety, according to Knight (18, p. 74), refers 

to "that queasy feeling in the stomach, the sweaty palms, the 

blank stare . . . feelings familiar to the first-time user" 

(18, p. 74). Because of such feelings, people who are com-

puter anxious and who have a choice between using or not using 

a computer, often choose not to (20, 36). Rohner and Simonson 

(35) believe that "computer anxiety among teachers is one 

factor that is inhibiting the potential benefits of computer 

technology in education." 

There are those (18) who argue that hands-on experience 

with computers is the most effective method for dealing with 

computer anxiety. However, a study by Wilson and Trenary 

(4 3) supported the hypothesis that previous computer experi-

ence does not always change unreasonable and hostile attitudes 

toward computers. The advocates of the hands-on approach to 

computer literacy and attitudinal change need, perhaps, to be 

reminded that sometimes familiarity does breed contempt. 

Wilson and Trenary further conclude that the achievement of 

computer literacy is possible only after attitudinal correc-

tions . 

Paul (28) interviewed a university professor who reports 

that at least 30 per cent of the business community that deals 

with computers on a daily basis experiences some degree of 

cyberphobia (fear of computers); fear of computers is a phobia 



when it keeps people from functioning normally. Those so 

afflicted experience the same symptoms as those who suffer 

from other phobias—nausea, sweating palms, and elevated 

blood pressure. 

The obvious solution to the problem is to believe that 

the proliferation of microcomputers will lead to increased 

levels of computer literacy along with corresponding reduc-

tions in cyberphobia. This is not necessarily the case, 

however; "most people aren't getting educated about the 

problem" (28, p. 14). Computer education in high schools 

and colleges is inadequate, and it is predicted that the 

number of people who experience fear of computers will 

increase as society becomes more and more computerized (28). 

Furthermore, the mere proliferation and widespread 

availability of computers does not necessarily lead to their 

acceptance. Zoltan (45) investigated attitudes toward com-

puters among certified public accountants, lawyers, pharma-

cists, and physicians. She found that it is more likely for 

experienced computer users to stress the positive aspects of 

computers while inexperienced users think negatively about 

computers. If negative attitudes toward computers are to be 

changed, Zoltan believes professional persons should be 

educated concerning the computer's uses and benefits. 

There has been little empirical research regarding the 

attitudes of educators toward computers. What has been 

fairly well established is that educators as a group are not 
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known for their willingness to embrace and implement techno-

logical innovations. Eastwood (8) and Finley (11) suggest 

that teachers fear the loss of their jobs because of techno-

logical advances. Cooper (6) and Eastwood (8) believe that 

the lack of rewards for innovation is a major reason that 

teachers resist technological changes. According to Roberts 

(33), even if teachers accept such innovations, resources in 

terms of manpower and software are too often either insuffi-

cient or altogether lacking. For these reasons and others, 

Prentice (31) maintains that teachers are not known for 

innovation. 

A 1981 study by Stevens, which concerns attitudes towards 

computers among teacher-educators, reveals "strong apprehen-

sions of teacher-educators toward modeling instructional 

techniques and teaching computer technology to educators" 

(39, p. 3). These attitudes were noted despite that fact that 

79 per cent of the teacher-educators surveyed strongly favor 

instruction to promote computer knowledge among high school 

students. Stevens also observed a decrease from 1979 to 1981 

in the percentage of student teachers who believe it is 

important for students to know about and understand computers. 

According to Stevens, "this might be distressing when one 

considers that these will be teachers entering classrooms 

during the so-called computer revolution of society!" (39, 

p. 3-5). 
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When computers first began to be publicized and talked 

about, the only three things to remember about computers were 

(a) they were made by IBM, (b) they had a virtually insatia-

ble and limitless appetite for digesting numbers and informa-

tion (data), and (c) they were monstrous both in size and 

cost. Because computers were priced beyond the means of 

individuals and most institutions, they were not feared; 

miniaturization developments, however, began changing not 

only computers but also how people perceived, and were to 

perceive, computers. The machines not only got smaller but 

also were more versatile. Two things decreased simultaneously 

—the size and the cost of computer systems. On the other 

hand, two things increased simultaneously—computer's capabil-

ities and public confusion over how to use these systems. To 

educators everywhere, it seemed that everyone was getting 

into the business of manufacturing and marketing computers. 

No longer did IBM dominate and control the industry; there 

appeared Control Data, Hewlett-Packard, Xerox Corporation, 

Honeywell, Olivetti, Apple, Texas Instruments, and Commodore, 

to mention only a few. Through advertisements in educational 

journals and general periodicals, each manufacturer promoted 

itself as education's computing specialist. It is, then, no 

wonder that the public in general and educators in particular 

became confused and skeptical. 

However, the confusion that spread like a contagion was 

rooted in more than just the numbers of computer 
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manufacturers in the business. The claims made by each com-

pany for its line of products greatly compounded the confusion 

among educators; each manufacturer suggested that it had 

produced the ultimate computer system, one that could do more 

and do it better than any other. Meanwhile, the costs of 

computers and computer systems continued to decrease, and 

would-be users delayed making such purchases. 

To add to the confusion, in 1971 computer manufacturers 

introduced a new concept. No longer were the dealers con-

cerned about big machines; now they were talking about micro-

computers. From about 1959 until the present, it has been 

difficult even for experts in the field of computer science 

to keep abreast of evolving technological innovations affect-

ing computers and computer systems. Perhaps it has been 

unreasonable all along to expect the classroom teacher or 

educational administrator to be computer literate when the 

latest technological wonder was certain to be obsolete 

tomorrow. 

In 1983, Oliver (27, p. 66) conducted an administrator's 

round table discussion of technology and education. Before a 

group of educators from across the country, he raised several 

important questions. "Are most administrators in a position 

now to really know what they want regarding educational com-

puting? Aren't many still looking for answers to the real 

fundamental questions?" (27, p. 66). The principal of a 

junior high school in Hailey, Idaho, responded, "Certainly. 
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I get phone calls all the time, asking, 'What do you think we 

should buy?' 'What should we do?1 "Where do you think we 

should begin putting the computers?'" (27, p. 66). "These 

administrators," continues Oliver, "need someone to turn to." 

The question this observation raises is to whom can they, and 

to whom should they, turn? 

Hopeful of resolving their confusion about the relative 

merits and capabilities of the full-range of available com-

puters and computer systems, educators understandably and 

necessarily have turned to computer experts for counsel and 

guidance. Unfortunately, too often they have sought help 

from the wrong sources—vendors instead of systems analysts. 

Vendors, of course, represent their particular companies, and 

it is naive to suppose that they would recommend a competitor's 

product over their own computer system for instructional or 

administrative uses. Users and would-be users make a serious 

tactical error when they look to vendors instead of to trained 

analysts for overall systems analysis, planning, and 

implementation. 

Statement of the Problem 

The problem of this study is to determine the applicabil-

ity of the systems analysis process to educational settings 

and to provide data concerning the beliefs and attitudes of 

educators concerning educational computing. 
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Purposes of the Study 

The purposes of the study are as follows: 

1. To identify problems associated with the partial 

application of the systems analysis process within an 

educational setting in Denton, Texas; 

2. To determine the beliefs, attitudes, and opinions of 

educators in Denton concerning educational computing; 

3. To analyze the availability and nature of educational 

computing activities in public schools in Denton, Texas. 

Research Questions 

In order to pursue the purposes of this study, the 

following questions are addressed. 

1. What is the extent of the educational computing 

activities in public schools in Denton, Texas? 

2. What is the nature of the existing educational 

computing activities in public schools in Denton, Texas? 

3. What are the beliefs and attitudes of public school 

educators in Denton, Texas, concerning educational computing? 

4. What opinions do public school educators have con-

cerning possible educational applications of computers? 

5. What problems are associated with a partial imple-

mentation of the systems analysis process in educational 

settings? 
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Background and Significance of the Study 

The use of computers is becoming increasingly widespread 

in public schools throughout the country, whether for class-

room instruction or for administrative purposes. For a number 

of reasons, however, the marriage between computers and educa-

tion is not always a happy one. Computer technology is not 

completely suited for educational applications. On the other 

hand, too many educators do not adequately understand 

computer technology and its applications. 

The resistance of educators to computers is widely pro-

claimed, if not empirically established. According to 

Calkins 

Not every teacher wants to hop on to the computer band-
wagon. But many are feeling pressure from administrators, 
other teachers, and the community to do so. In some cases 
they may feel that their traditional teaching methods are 
being put down . . . and their professional integrity is 
at stake (3, p. 36) . 

Calkins relates an interview with a sixth-grade teacher about 

teachers in a school district after an administrator bought 

microcomputers for them; the teachers "were so intimidated 

that they just locked the micros up in their cupboards" (3, 

p. 36). The situation was resolved, reports Vayda, after the 

teachers persuaded their local school boards to allow them a 

voice in determining how the computers were to be used. 

Why educational personnel resist the inroads of computer 

technology into their work is partly explained by two impor-

tant considerations. First, well-meaning administrators are 
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often perceived by teachers as those who try to force them to 

change their methods and ways of doing things. Spicer (38) 

notes that the three different conditions under which people 

resist change are (a) when it appears to threaten their basic 

securities, (b) when the change being proposed is not under-

stood by them, and (c) when the proposed change is perceived 

as being imposed. With these obstacles to change apparently 

in mind, Coburn and others unequivocally state that "the most 

important consideration in creating a computer environment is 

winning over reluctant teachers" (5, p. 29). Lewis (21) 

emphasizes that it is important that any computer-aided 

learning or computer literacy project get the support of the 

school's administrative and teaching staff. 

Second, educators, administrators, and teachers often 

do not know enough about computer systems to make intelligent 

decisions and choices about their purchase and use. Roberts 

offers a somewhat humorous, but depressing anecdote; "recently 

we heard of an administrator who talked enthusiastically about 

coordinating his entire district's student attendance and 

recordkeeping—all on a 16K micro" (34, p. 6). "As educators," 

continues Roberts, "we need to understand what the technology 

can and cannot do" (34, p. 6). Moursund, who summarizes the 

problem as well as anyone says, "most school administartors 

have a low level of computer-education literacy" (25, p. 37). 

Neither is the typical educator acquainted with the process of 

systems analysis, a process which, when properly implemented, 
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can be the uninformed and uninitiated educator's decision-

making map and compass. In this respect, questions that need 

to be answered are what is the systems analysis process, and 

who are systems analysts and what can they contribute to the 

efficient and effective implementation of computer systems 

for instructional purposes. 

When computer experts discuss systems analysis, they 

have in mind two distinct types of systems—those that are 

human and organizational and those that are technological. 

In terms of the present study, the organizational and social 

system in focus is the Denton Independent School District in 

Denton, Texas. The technological system under consideration 

is the wide range of available computers and peripheral 

hardware and software for instructional purposes. 

A fundamental notion underlying the concept of systems 

is that only at a theoretical level do things and people have 

an independent existence; that is, according to systems 

theory, each phenomenon of mass, matter, and experience is 

related in one way or another to other phenomena. For exam-

ple, a given school teacher may be thought of as a single 

identity who is living and moving alone in time and space. 

In truth, this is not the case. A school teacher belongs to 

a number and variety of what are known as social systems or 

networks of interdependent relationships. The teacher is 

necessarily a part of a family system, or network, consisting 

of other relatives. The school that employs the teacher is 



16 

an educational system, itself divisible into numerous smaller 

subsystems (the faculty, student body, counselors, etc.) (1, 

2, 4 4 ) . 

In summary, then, a systems view of any given phenomenon 

is at once atomistic and holistic. The individual parts of 

the system, the atoms, may be examined separately but can be 

understood fully only when related to each other and to the 

larger system as a-whole. This is true whether the larger 

configuration is technological, organizational, or social in 

nature. 

The computer systems analyst, whose qualifications, roles, 

and functions are discussed in detail in Chapter II, is the 

nexus that brings together these two distinct types of sys-

tems in a manner which enriches and improves the organization 

itself and the individuals who are served by the primary 

organization. In essence, the systems analyst is a Janus-

faced professional who strives to bring technical know-how 

and computer technology to bear upon problems within the 

organizational system that has asked for assistance. A com-

petent systems analyst is one who knows and understands the 

socio-cultural and psychological foundations of organizational 

behavior in addition to the technology associated with the 

broad range of available computers, computer systems, and 

their applications. Beyond this, the effective analyst pos-

sesses the transcendent ability to bridge the two worlds of 
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systems by solving social and organizational problems through 

the appropriate applications of technical expertise. 

This study focuses primarily on the beliefs, attitudes, 

and opinions of public school educators toward the implementa-

tion of computers in education. Data from this study will 

enable systems analysts and educators to anticipate and plan 

for problems that are associated with the implementation of 

computer systems in educational settings. The data can also 

be used by those who need to know the educator-related beliefs, 

attitudes, and opinions about and toward computers that must 

be dealt with prior to attempting the implementation of 

computer systems for educational purposes. 

Delimitations of the Study 

As detailed in Chapter II, the fully-developed systems 

analysis process consists of numerous but related phases and 

stages. Consensus among authorities in the field of systems 

analysis is that, prior to attempting the implementation of 

whatever sorts of innovations, it is essential that feasibil-

ity studies and needs assessments be done early in the 

implementation process (7, 12, 19, 23). 

The systems analysis undertaken in this study is limited 

to that aspect of the systems analysis process which focuses 

upon the beliefs, attitudes, and opinions of educators rela-

tive to the implementation of computers within their schools. 

The financial, personnel, and time requirements for 
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implementing the entire systems analysis process would have 

taxed the researcher beyond what is either reasonable or 

attainable. 

This study is limited to elementary and secondary public 

schools within the Denton (Texas) Independent School District. 

All teachers, administrators, and staff in the district's ten 

schools were surveyed concerning their beliefs, attitudes, 

and opinions relative to the implementation of computers for 

educational purposes. Because the participation of individuals 

employed by the schools was voluntary, not everyone agreed to 

be surveyed. 

Definition of Terms 

For the purposes of this study, the following terms are 

defined. 

A computer system is the computers and related hardware 

and software that are used for instructional purposes. 

An educational environment is an organized and legiti-

mately authorized institution, public or private and, irre-

spective of grade level, that offers classroom instruction. 

Educational setting is used synonymously with 

Educational Environment. 

Systems analysis is the process by which computer tech-

nology and educational environments are analyzed with a view 

toward the solution of problems within educational 
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environments through the instructional or administrative 

implementation of computer technology. 

Procedures for the Collection of Data 

In an attempt to analyze the beliefs, attitudes, and 

opinions of educators toward the implementation of computer 

systems within their schools, multiple copies of a question-

naire were delivered to principals of the ten public schools 

that comprise the Denton Independent School District. Prior 

correspondence to the principals from the district's superin-

tendent of curriculum and instruction informed them of the 

impending survey and its purposes. The survey instrument 

used in the analysis is the Planning for Educational Computing 

Questionnaire for Educators that was developed and previously 

field-tested by Poirot (29). 

The principals of the ten schools distributed copies of 

the questionnaire to their faculties and staff. Each individ-

ual who received a questionnaire was instructed to complete it 

anonymously and return it to the office of the principal by a 

specified date. The completed questionnaires were gathered by 

the researcher during visits to the offices of the principals 

of the ten participating schools. 

Important information concerning the district's previous 

and projected experiences with educational computing was 

obtained through discussions with school principals and the 

district's superintendent of curriculum and instruction. As 
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referenced in Chapter III, other sources of information con-

cerning the district's interest in implementing computer 

systems was obtained through its most recent five-year plan 

and other public documents prepared and disseminated by the 

District; these documents contain specific information rela-

tive to the district's goals and objectives associated with 

the implementation of computers and computer systems. Local 

newspaper accounts of the district's experiences with compu-

ters for educational use are also included as part of the 

overall data collection process. 

Procedures for Analysis of Data 

The questionnaires were checked for completeness before 

keypunching. The keypunched data were verified and analyzed 

using the Statistical Package for the Social Sciences (26). 

Data obtained from the questions on the survey instru-

ment are reported in terms of frequency counts and percentage 

distributions. In order to answer the research questions, 

comparisons are made using appropriate statistical tests for 

identifying associations between variables and the signifi-

cance of differences between measures relative to educators' 

beliefs, attitudes, and opinions. Information derived from 

published reports and discussions were used to develop a 

descriptive narrative account of the district's previous and 

projected experiences with computers for educational 

application. 



CHAPTER BIBLIOGRAPHY 

1. Andrew, Gary M., and Ronald E. Moir, Information-
Decision Systems in Education, Itasca, Illinois, 
1970. 

2. Buckley, Walter, Sociology and Modern Systems Theory, 
Englewood Cliffs, New Jersey, Prentice Hall, Inc., 
1967. 

3. Calkins, Andrew, "Sparring Over Computers," Electronic 
Learning, 1 (March-April, 1982), 34-36, 71. 

4. Chambers, J. A., and Alfred Bork, "Computer-Assisted 
Learning in the U. S. Secondary/Elementary Schools," 
The Computer Teacher, 8 (Back-to-School Issue, 
1980), 50-51. 

5. Coburn, Peter, and others, "How to Set Up a Computer 
Environment," Classroom Computer News, 2 (January-
February, 1982), 29-31, 48. 

6. Cooper, S. H., "The Process of Change in the Curriculum," 
unpublished paper, National Association for Sport 
and Education Symposium, St. Louis, Missouri, 
November, 1978. 

7. Davis, W. S., Systems Analysis and Design: A Structured 
Approach, Menlo Park, Addison-Wesley Company, 1983. 

8. Eastwood, L. F., Motivations and Deterrents to Educa-
tional Use of Intelligent Video Disk "Systems, 
St. Louis, Washington University, 1978. 

9. English, Randall, "Problems in Paradise: We Will Be 
Disappointed With the Computer," Electronic 
Education, 2 (January, 1983), 24, 38. 

10. Farrell, Charles S., "Guilford Studies Computer Profi-
ciency as Requirement for Graduation," The Chronicle 
of Higher Education, 25 (February 2, 1983) , 2. 

11. Findley, R. M., Changes Required in Patterns of School 
Origination, Management, Staffing, Facilities, and 
Finance for Technologyto Effectively Improve 
Instruction, Washington, Academy for Educational 
Development Inc., 1970. 

21 



22 

12. FitzGerald, Jerry, Andra F. FitzGerald, and Warren D. 
Stallings, Jr., Fundamentals of Systems Analysis, 
New York, John Wiley and Sons, 1981. 

13. Friedrich, Otto, "A New World Dawns," Time, 121 (January 
3, 1983), 14-24. 

14. Goleman, Daniel, "The Electronic Rorschach," Psychology 
Today, 17 (February, 1983), 36-43. 

15. Haefner, Klaus, "Challenge of Information Technology to 
Education: The New Educational Crisis," T.H.E. 
Journal, 9 (January, 1982), 47-49, 52. 

16. "How to Conquer Fear of Computers," Business Week, 2732 
(March 29, 1982), 176-178. 

17. Kelman, Peter, "What if They Gave a Computer Revolution 
and Nobody Came," Classroom Computer News, 2 
(January-February, 1982), 10, 54. 

18. Knight, Anne H., "Computer Anxiety: One Way to Handle 
It," Creative Computing, 5 (December, 1979), 74-75. 

19. Leeson, Marjorie, Systems Analysis and Design, Chicago, 
Science Research Associates, Inc., 1981. 

20. Levien, R. E., The Emerging Technology, New York, 
McGraw-Hill, Inc., 1972. 

21. Lewis, R., "Education, Computers and Micro-electronics," 
T.H.E. Journal, 8 (January, 1981), 47-49, 59. 

22. Lichtman, David, "Survey of Educator's Attitudes Toward 
Computers," Creative Computing, 5 (January, 1979), 
48-50. 

23. Lucas, Henry C., Jr., The Analysis, Design, and Imple-
mentation of Information Systems, New York, McGraw-
Hill Book Company, 1976. 

24. Miller, Inabeth, "Are You Ready to Join the Micro-
revolution?," Electronic Learning, 1 (September-
October, 1981), 53-55. 

25. Moursund, David, "Microcomputers Will Not Solve the 
Computers-in-Education Problem," AEDS Journal, 13 
(Fall, 1979), 31-39. 



23 

26. Nie, N. H., and others, The Statistical Package for the 
Social Sciences, New York, McGraw-Hill Book Co., 
1975. 

27. Oliver, Peter, "Technology and Education: Issues and 
Answers," Electronic Learning, 2 (February, 1983), 
63-66. 

28. Paul, Lois, "Research on Cyberphilliacs, Cyberphobiacs 
Reveal 30% of Workers Fear Computers," Computer-
world, 16 (April 5, 1983), 14. 

29. Poirot, James L. and Merridee Heidt, "Planning for Educa-
tional Computing: A Questionnaire for Educators," 
Electronic Learning, 2 (September, 1982), 34-38. 

30. Powers, William G., H. Wayland Cummings, and Richard 
Talbott, "The Effects of Prior Computer Exposure on 
Man-Machine Computer Anxiety," unpublished paper, 
International Communication Association Convention, 
Montreal, Canada, April 25-28, 1973. 

31. Prentice, Lloyd R., "Educational Computing—The Giant 
Awakens," Microcomputing, 9 (September, 1981), 
86-88, 90-91. 

32. Ragan, Andrew, "Florida: A Mandate for Educational 
Computing," Electronic Learning, 2 (February, 
1983), 32-33. 

33. Roberts, J. M. E., Implementation of Innovations in 
Educational Organization and Instruction, Philadel-
phia^ Research for Better Schools, Inc., 1978. 

34. Roberts, Jack, "Towards a Realistic Perspective," 
Electronic Learning, 1 (March-April, 1982), 6. 

35. Rohner, Daniel J., and Michael R. Simonson, "Development 
of an Index of Computer Anxiety," unpublished paper, 
Annual Convention of the Association for Educational 
Communication and Technology, Philadelphia, 
Pennsylvania, April 6-10, 1981. 

36. Seidel, R. J., and Martin Rubin, editors, Computers and 
Communication: Implication for Education, New 
York, Academic Press, 1977. 

37. Shane, Harold G., "The Silicon Age and Education," 
Phi Delta Kappan, 63 (January, 1982), 303-308. 



24 

38. Spicer, Edward, editor, Human Problems and Technological 
Change, New York, Russell Sage Foundation, 1952. 

39. Stevens, Dorothy Jo, "Educators' Perceptions of Computers 
in Education: 1979 and 1981," AEDS Journal, 16 
(Fall, 1982) , 1-15. 

40. Department of Health, Education and Welfare, The Condi-
tions of Education, 1980 Edition, National Center 
for Education Statistics, Washington, Government 
Printing Office, 1980. 

41. "University's Goal is Total Literacy by 1984," Electronic 
Education, 2 (November, 1982), 28-31. 

42. Williams, Dennis A., and Dianne H. McDonald, "The Great 
Computer Frenzy," Newsweek, C (December 27, 1982), 
68. 

43. Wilson, J. D., and R. G. Trenary, "An Investigation of 
Computer Literacy as a Function of Attitude," 
SIGCSE Bulletin, 13 (September, 1981), 5-12. 

44. Zalatimo, Suleiman D., and Phillip J. Sleeman, A Systems 
Approach to Learning Environments, Roselle, New 
Jersey, MEDED Project!*̂  Inc., 1975. 

45. Zoltan, Elizabeth and Alphonse Chapanis, "What Do Pro-
fessional Persons Think About Computers?," 
Behavior and Information Technology, 1 (January-
March, 1982), 55-68. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

The what, where, when, why, and how of implementing 

computer systems within educational settings can best be 

understood in terms of the systems analysis process. The 

process of systems analysis allows for a systematic approach 

to understanding the conditions that create the need for 

computer systems, and it provides an organized and planned 

approach to problem-solving through the rational and orderly 

implementation of computer systems. Unfortunately, too few 

educators understand either computer systems or the systems 

analysis process. 

The first part of the review of the literature examines 

the systems analysis process and its possible applications 

to problems affecting the implementation of computer systems 

for instructional purposes within educational settings. The 

second part explores major impediments to the implementation 

of computer systems within educational contexts. Part three 

identifies and discusses the required competencies and 

functions of the systems analyst working within educational 

environments. 

25 
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Systems Analysis As Process 

Although computer hardware, software, and data bases are 

important aspects of a total information processing system, 

all hardware devices and processing methods must interact 

harmoniously and parsimoniously to produce useful and desired 

results. In any educational institution there are many sys-

tems and types of systems; there are transportation systems, 

payroll systems, inventory control systems, instructional 

systems, and personnel systems, to mention only a few. When 

it comes to employing computers for solving educational prob-

lems, it is particularly important to define the precise 

systems to be affected. 

According to Davis (14, p. 8), systems analysis is the 

antithesis of the design-as-you-go approach to initiating 

change within organizations. In fact, argues Davis, the 

design-as-you-go approach can actually be disastrous. Inter-

estingly, however, Davis acknowledges that systems analysis 

is a relatively new profession. Its methodology is still 

evolving and many different models of the process and its 

techniques exist. 

The widely accepted process of structured systems anal-

ysis, according to Davis, is a "step-by-step approach to 

systems development, beginning with logical design, and 

gradually moving to physical design" (14, p. 8). As an orga-

nizational system progresses from concept, or idea, to actual 

implementation, it must pass through seven logically ordered 
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phases which make up the system life cycle (14, p. 17). These 

phases, or steps, include (a) problem definition, (b) feasi-

bility study, (c) analysis, (d) system design, (e) detailed 

design, (f) implementation, and (g) maintenance. fable I is 

a graphic representation of the Davis model of the structured 

systems analysis and design process. It is noteworthy and 

instructive that alongside each of the seven steps in the 

Davis model are key questions and exit criterion. Each exit 

criterion indicates when a given step has been completed and 

when the next step in the process should be undertaken. 

Banghart views the systems analysis process not simply 

as a systematic and logical one, but more as a mathematical 

technique. Banghart says, 

. . . in general, systems analysis involves utilization 
of scientific mathematical techniques applied to orga-
nizational operations as a part of management's decision-
making activities. Indeed, a cursory review of the 
literature quickly indicates that activities associated 
with the umbrella term 'systems analysis' actually 
emerged from scientific management concepts (2, p. 20). 

Whereas Davis (14) views the systems analysis process as 

a step-by-step approach to system development, Banghart (2, 

p. 37) believes that "there is no cookbook recipe that fur-

nishes the systems analyst with a step-by-step outline to 

perform systems work" (2, p. 37). Nevertheless, Banghart 

does maintain that there are seven steps through which one 

should proceed in order to accomplish a systems analysis; 

these steps are (a) establishing objectives, (b) reviewing 

systems operations, (c) collecting data, (d) analyzing data, 
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TABLE I 

A SUMMARY OF THE STRUCTURED SYSTEMS ANALYSIS AND 
DESIGN PROCESS FROM DAVIS (14, p. 17) 

STEP KEY QUESTION EXIT CRITERIA 

Problem 
definition 

What is the 
problem? 

Statement of scope 
and objectives 

Feasibility 
study 

Is there a feasible 
solution? 

Rough cost/benefit 
analysis 
System scope and 
objectives 

Analysis What must be done 
to solve the 
problem? 

Logical model of 
system 
Date flow diagram 
Data dictionary 
Algorithms 

System 
design 

How, in general, 
should the problem 
be solved? 

Alternative solutions 
System flow diagrams 
Cost/benefit 
analysis 

Detailed 
design 

How, specifically, 
should the system 
be implemented? 

Implementation speci-
fications : 
HIPO 
Pseudo Code 
Warnier/Orr diagrams 

Hardware specifications 
Cost estimates 
Preliminary test plan 
Implementation schedule 

Implementation Do it! Programs 
Code 
Documentation 

Hardware 
Operating procedures 
Security procedures 
Auditing procedures 
Test plan 
Formal system test 

Maintenance Modify the system 
as necessary 

Continuing support 
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(e) isolation of the problem, (f) specification of operations 

within the problem area, and (g) block diagramming. 

According to FitzGerald, FitzGerald, and Stallings (16, 

p. 27), systems analysis is an alternative to the leap-

without-looking approach to organizational problem-solving. 

These authors hold that the systems analysis approach differs 

greatly from the frequently employed trial-and-error approach 

to organizational change and problem-solving. When the trial-

and-error approach to problem-solving is used, an array of 

potential solutions is identified and then the testing of 

alternatives randomly continues until one alternative emerges 

as the best or most acceptable solution. In the systems anal-

ysis approach, all "influences and contraints" are identified 

and evaluated in terms of their impact on the various "deci-

sion points" in the system (16, p. 9). According to these 

authors, "a decision point is that point in a system at which 

some person or automatic mechanism must react to input data 

and make a decision" (16, p. 9). 

Figure 1 depicts the systems analysis model of FitzGerald, 

FitzGerald, and Stallings (16, p. 21). The model involves 

three different areas of activity that are (a) the feasibility 

study, (b) a system study itself, and (c) the tools of systems 

analysis. The systems analysis process involves ten steps 

ranging from definition of the problem through implementation, 

follow-up, and re-evaluation. 
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Study 
The system study 

itself 

1. Define the problem 

2. Prepare an outline 

3. Obtain background 

information and 

understand 

interactions 

4. Understand existing 
system 

5. Define system 

requirements 

6. Design new system 

7. Design new system 

controls 

8. Compare costs 

9. Sell the proposed 
system 

10. Implement, follow-up, 

and re-evaluate 

Fig. 1—The system design process (16, p. 21). 

Tools 

Charting 

Forms design 

Records 

retention 

Report analysis 

Procedure 
writing 

Techniques for 
the systems 
manager 

Research needs 
of the analyst 
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Whereas FitzGerald, FitzGerald, and Stallings (16) view 

the systems analysis process in terms of ten steps, Leeson 

(30) defines the process in terms of six phases. Figure 2 is 

an overview of the phases that Leeson includes in her model 

of the process of systems analysis. According to Leeson, 

Analysts cannot design a task, procedure, or system 
unless they understand the problem, the characteristics 
of the hardware, and the characteristics of the operating 
system. It is also necessary to understand the organiza-
tion and personnel practices of the company. Usually 
several approaches can be used to solve any problem, and 
it is doubtful if two analysts, working independently, 
would come up with the same solution (30, p. 6). 

The six steps in Leeson's model of the systems analysis pro-

cess include (a) a preliminary investigation usually conducted 

by the user and analyst, (b) a detailed investigation con-

ducted by the analyst and user jointly, (c) systems design, 

(d) system development, (e) implementation, and (f) 

evaluation (30, p. 5). 

During the past decade there has been a proliferation of 

textbooks, manuals, and other materials that advocate differ-

ent models of the systems analysis process. A comparison of 

models could go on indefinitely, but to no particular 

advantage. It seems to make little difference that for 

instance, Gore and Stubbe (20) view the process in terms of 

four life-cycle phases—the study phase, the design phase, 

the development phase, and the operation phase; neither should 

it be confusing that Couger and Knapps (11) present the same 

model as a process involving no fewer than seven steps or 
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Drop 

Preliminary 
investigation 

(user and 
analyst) 

IK 

Detailed 
investigation 

(user and 
analyst) 

7 T 

Systems 
design 

(general) 
(task force) 

7K 

Systems 
development 
(programmers 
and analysts) 

Implementation 
(programmers 
and analysts) 

Evaluation 

Fig. 2—Phases involved in designing and implementing a system 
(30, p. 5). 
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operations. Rather than reviewing models for their differ-

ences, it is probably more productive to analyze them for 

their similarities. 

All models of the systems analysis process include an 

initial definition of the problem or a preliminary investi-

gation. The question of what is the existing system must be 

answered. Second, if and when it has been determined that a 

new system of procedures, activities, or technology is 

feasible, a system is designed. Third, the new system is 

developed and, fourth, it is implemented. Finally, the newly 

implemented system is monitored, or evaluated, for its 

operational effectiveness and efficiency. 

Applied to education, the systems analysis process 

appears (in terms of its essential operations) to be different 

from applications in other sorts and types of contexts. What 

experts in the field of computer science know as systems anal-

ysis, educators more commonly refer to as the process of 

curriculum development. For example, Lumsden defines curricu-

lum development as a 

process involving numerous aspects and phases, the most 
important of which are the analyses of situations, 
identification of needs, establishment of objectives, 
assignment of priorities, action implementation, and 
curricular evaluation (35, p. 279). 

It is interesting to note that Lumsden's six-step model of 

curriculum development differs semantically but not substan-

tively from the models of systems analysis developed by 

computer scientists. 
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In a recently published report, the Texas Education 

Agency set forth its own model of the systems analysis or 

curriculum development process (48) . According to the 

agency's publication, "Guide for Selecting A Computer-Based 

Instructional System," the process involves the following 

eight steps that should be followed by any and all educational 

organizations considering the implementation of computer 

systems 

Step 1: Specify Instructional Goals and Objectives; 

Step 2: Assess Student Learning Needs; 

Step 3: Review the District's (institution's) Curricu-

lum Framework and the Means Used to Implement 

the Framework; 

Step 4: Determine the Applications of Computers; 

Step 5: Review and Select Software; 

Step 6: Review and Select the Computer System; 

Step 7: Conduct Staff Development for Administrators, 

Teachers, and Other Instructional Staff; and 

Step 8: Develop a Plan for Management and Evaluation 

(48, p. 3-6). 

In her model of the systems analysis process, Leeson (30) 

maintains that users, analysts, and programmers must work 

together throughout the process. In other words, the process 

should be carried out by all parties affected by the problem 

that necessitates the analysis. 
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Lucas complains that 

In the conventional approach to systems analysis and 
design, the analyst is a skilled leader. The analyst 
interviews users, collects data, and returns to the 
information services department to create a new 
system (32, p. 301). 

Lucas goes on to say that 

Instead of viewing the analyst as the designer of the 
system, we recommend strongly that users should design 
their own systems. Does this mean that we actually 
undertake some of the tasks normally carried out by the 
analyst? The answer is definitely 'yes' (32, p. 301). 

Experts such as Leeson (30) and Lucas (32) strongly 

believe that user involvement in the systems analysis process 

should not be criticized, only the way in which involvement 

has been intended in the past—on a "pseudoparticipation" 

basis (32, p. 301). It remains to be seen if the rather 

avant-garde viewpoint of Leeson and Lucas becomes the 

conventional wisdom of the future. 

The Purposes of Educational Systems Analysis 

In a broad and general sense, the advantages of computer 

systems are no greater or lesser for educational administra-

tors than for their managerial counterparts in business or 

industry. The explosion of information and the need to 

process voluminous amount of data have contributed to the 

increasing need for computer-based information systems. The 

incredibly high-speed processing capabilities of modern 

computers make this not only possible but simple. 
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From a strictly educational standpoint, however, ques-

tions must be asked about the role of computer in instruc-

tion. Beyond the administrative advantages almost everyone 

will agree are associated with computer systems, why intro-

duce them into the classroom? What are their uses there? 

Thomas and McClain (49, p. 26) have identified eleven 

instructional activities or strategies for which computers 

might be useful. These learning activities are shown in 

Table II and cover functions that range from drill to 

simulation to computer literacy. 

Considering the versatility of microcomputers, how does 

one explain the frequently encountered resistance to their 

full-scale implementation within the classroom? What are 

the impediments known to limit their adoption at all levels 

of education, kindergarten through university? 

Impediments to the Implementation of Computers 
within Educational Settings 

In an article entitled "Colleges Struggling to Cope with 

the Computer Age," the author says, 

For most colleges and universities, coming to grips with 
the computer age is proving to be much harder than might 
be expected for institutions where information is such 
an important commodity. Indeed, say experts in computing 
and higher education, only a relatively few campuses are 
successfully adapting to the latest technological devel-
opments . For the most part, they say, academe is not 
only failing to keep up with the new technology and 
related demands, but is falling further and further 
behind (8, p. 1). 

The problem is not that today's educators are uninformed 



37 

H 
H 

W J 

PQ 

EH 

kO 
CN 

ft 

C7> 

a 
H < 
K! 
a 

0) 

0 ffi 
EH 

1 
fa 
X 

2 
§ 

s 
w 
EH 
S 
W 
s 

H 
D 
a 

< 
z o 
H 
EH a § 
£H 
ifl 
25 
H 

Si 8 

I 8 
3 .JJ 

I 
w 

T5 W 
<u tr> 
o G 
O *H 
U 
ft 

01 
•H 

cd w 
-P >i 
rd i—l 
P cd 

H 
S 
u 

Cn 
G 

•H 
•P 
03 
CD 
EH 

I 
cd 
r—I 
3 
6 
•H 
in 

G 
o 
•H 
-P 

I 

§ tr> 
M G 
tP -H 
0 g 

PL, 

& Cn 
a) c 
i—I *H 
A > 
O H 
U O 
ft CQ 

I i—I 
o cd 
4J -H 
P H 

•H 
U 
P 

X 

X 

X 

X 

X 

X 

G 
O 
•H 
•P 
O 
cd 
U 
CD 
-P 
G 
H 

X X 

X X X X X 

X X X 

X X X X 

X X X 

M M M kN kN rS X X X 

Xk/1 *v4 
KN KS 

X X X X 

X X X X X 

X X X X 

X X X X X X X 

X 

CD 
m 
cd 
U 

u 
CD 
£ 
o 

w 
o 
•H 
A 

£ 

3 

i—1 
cd 

03 u 
CD CD CD •H 
U CT> tn •P 

cd cd •P 03 
3 0 n3 CL) •H 

0 tr> CP g ft -P 
W G G 0 •P •H -P •P cd 

cd cd O G EH G •P 
cd A CD 2 o 10 •p *3 i—1 0 >1 0) 
cd o CD tr> cd •P ft g 
p •H i-H -P G •P G X 0 CD CD Co 

4-1 ft G •H W •H CD O -p tr> M 
a) •H •H CD ft CD EH G cd tn 
cn U -P Tl <D rG H tn n3 -H O 
n CD r—1 2 tn CD SH 4-1 H 5H o U 
cd ft 3 -P •H EH cd O cd ft cd ft *1 CQ a cn ffi i-3 ffi ft 



38 

concerning the importance of computers in contemporary and 

future society. To the contrary, the nation's educational 

leaders (5, 17, 19) appear to agree that the boom in micro-

computers is probably the single most important development 

affecting American campuses today. There are, however, hin-

drances to the rapid and widespread implementation of 

computer systems for instructional purposes. Seven of these 

hindrances are discussed in the following subsections. 

User Uncertainty Concerning 
Computing Needs 

Perhaps as often as not, users and would-be users have 

only vague ideas concerning their needs for computing systems, 

They suspect that computers can be of benefit, but they do 

not always know exactly how. Individual schools have hard 

decisions to make after they have consulted the professional 

technologists. Is a centralized system needed that has a 

single mainframe computer, or should it be decentralized to 

provide most if not all of the faculty with desk-top micro-

computers? For what applications is the computer system 

intended—instruction, administration, or both? These are, 

of course, merely examples of the sort of questions educators 

must ask themselves before purchasing and implementing compu-

ter systems. Related to this is the observation of Kritek 

that "one of the more obvious problems facing implementors is 

the tendency of policy makers and program planners to write 

vague and abstract statements of a program's goals and of the 
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means towards those goals"(29, p. 88). Charters and Pellegrin 

point to "the fallacious assumption that a statement of gen-

eral, abstract program values and objectives will easily be 

translated into new and appropriate behavior patters at work" 

(6, p. 4). It seems apparent that if educational pacesetters 

and leaders are unclear concerning the role of computers 

within schools, so will the rank and file of teachers and 

staff be confused. One interviewed school superintendent 

says, 

If administrators don't know what's going on, they could 
be sending their schools down the wrong path. They need 
to know about hardware and software evaluation, about 
terminology, how to implement computers into the curric-
ulum, and how to get funding. They don't have to be 
programmers. But they have to be literate in the sense 
that they understand the terminology and are able to ask 
intelligent questions, whether they're dealing with the 
curriculum or hardware/software evaluation. Administra-
tors can't sit back and let a few teacher do it. The 
buck stops with you, and you had better know what you 
are basing your decisions on (40, p. 65). 

A major problem, then, that inhibits the widespread imple-

mentation of computers and computer systems in education is 

confusion among educators concerning their needs for high 

technology and how technology can best serve their needs. 

Moursund maintains that "most school administrators have a 

low level of computer-education literacy" (39, p. 37). 

Vendor-Created Confusion among Educators 

It is ironic that the manufacturers and vendors of com-

puter systems have done perhaps as much, if not more, than 

anyone to hinder rather than advance their own cause. 
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Computer vendors and manufacturers have themselves to blame 

for much of the confusion among educators concerning computer 

systems. O'Rourke (42, p. 10) unapologetically argues that 

often one of the biggest stumbling blocks to discovering 
which micro has the required designed-in capacity is the 
manufacturer's salesman. There are exceptions, but the 
tendency is to claim their processor or system is the 
best of all possible solutions, whatever the application. 
Vendor literature is not much help either. Marketing 
'glossies' or brochures are mostly eye-catching arrange-
ments of touched up photographs and industry-compatible 
buzz words. 

The reader who questions the truthfulness of O'Rourke's 

observation concerning vendor literature is referred to 

Figures 3 through 5 that are reproductions of vendor adver-

tisements. According to Figure 3 (43) [not copyrighted] the 

Osborne 1 Personal Business Computer is so easy to use and 

buy that IBM and Apple do not even want the public to know 

about it. The information in their advertisement (Figure 4) 

(9) [not copyrighted] alleges Commodore Business Machines is 

more than sufficient to convince anyone that making the 

decision about which computer to buy is easy; for high per-

formance and low cost, buy the Commodore 64. The Olivetti 

Corporation claims (Figure 5) (18, 41) to have built a per-

sonal computer better than the other giants—IBM, Apple, and 

Xerox. 

What computer manufacturers, vendors, and advertisers 

need to understand is that their slick and analytical-

comparative glossies have the capability to both confuse and 

enlighten. Computer novices are not always properly 
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Osborne brings you the comparison 
IBM* and Apple" don't want you to see. 

Other computer companies dazzle buyers 
with an array of options and add-ons that 
makes the final price hard to determine 
and makes the computer hard to buy, 
complex to assemble, and very 
difficult to carry. 

We believe in making personal 
computers that are easy to learn and 
use. And that starts with making 
computers easy to buy. 

The Osborne lrM Personal Business 
Computer. One simple price, $1795, 
buys it all. 

And it all comes in a portable case 
you can take with you wherever you 
work. Because once you go to work with 
an Osborne, you won't want to work 

any other way. 
For your nearest dealer, call (in California) 

800 772-3545, ext. 905; (outside California) 
call 800227-1617, ext. 905. 

a S B O R I M E 
COMPUTER C O R P O R A T I O N 

Computer with 64K RAM, two floppy drivesA, 
keyboard and CRT: 

Serial communications: 

Modem Connection: 

IEEE 488 Instrument communications: 

BASIC interpreter0: 

Business BASICK: 

CP/M* Control Program: 

Word Processing'': 

Electronic Spreadsheet": 

Carrying Case: 
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$1795 

INCLUDED 

INCLUDED 
I ~~~C3 

INCLUDED 
1-

INCLUDED 

INCLUDED 

INCLUDED 

INCLUDED 

INCLUDED 

INCLUDED 

S1795 

IBM PERSONAL® 
j 

$3240B 

EXTRA COST 

EXTRA COST 

E X T ^ ' C O S T 

INCLUDED 

EXTRA COST 

EXTRA COST 

EXTRA COST 

EXTRA COST 

EXTRACOST 

$4000-4700 

APPLE II® 

$3120c 

EXTRA COST 
1 

EXTRA COST 

EXTRA COST 

INCLUDED 
w i i m i f f l i 

EXTRA COST 

F (see below) 

EXTRA COST 

EXTRA COST 

EXTRA COST 

$4000-4700 

A. The Osborne 1™ includes two built-in 100K byte floppy disk drives. The IBM5 and APPLE II' drives provide approximately 160K bytes of 
storage. B. From the IBM Product Center Personal Computer Price Schedule. C. From the Apple Computer Suggested Retail Price List. 
D. The Osborne includes M B A S I C from Microsoft. E. The Osborne includes C B A S I C , a business-oriented BASIC language from Digital 
Researcn F. The Osborne includes CP/M* , the industry-standard control program from Digital Research. The list of software packages 
which will run with C P / M is considerable. IBM offers C P / M 86 (a version of CP /M) at extra cost. There are optional hardware systems which 
ailow the Apple II to run C P / M ; the Apple II control program is highly comparable to C P / M . G. The Osborne includes WORDSTAR* word 
processing with MAILMERGE*—products of MicroPro™ International. H. The Osborne includes SUPERCALCTM. the electronic spreadsheet 
system from Sorcim Corporation. I. Exact price comparisons cannot be presented, because the software and hardware options chosen to 
create the equivalent of the Osborne 1 Personal Business Computer vary in price. The range indicated was computed using price lists 
S ' : . , ® ' „ A p p l e . Documentat ion of the computat ions are available on request from Osborne Computer Corporation. Trademarks: 

L. unDn?T nrne Computer Corporation; SUPERCALC: Sorcim Corporation; Digital Research: Digital Research, Inc • Registered Trade-
marks WORDSTAR. MAILMERGE: MicroPro International Corporation of San Rafael, CA; MBASIC; Microsoft; CBASIC, C P / M : Digital Research 
inc.; IBM: IBM Corporation; Apple, Apple II: Apple Computer Corporation 

Fig. 3—Vendor advertisement for the Osborne 1 
personal business computer (18, 41). 
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YOU DON'T NEED A PERSONAL 
COMPUTER TO FIGURE OUT WHICH 

PERSONAL COMPUTER TO BUY. 
FEATURES 

COMMODORE 
6 4 

APPLE 
I I+ * 

IBM* 
PC ' 

TANDY 
TRS-805 III 

ATARI 
8 0 0 s 

Base Price* $ 5 9 5 S 1530 $ 1 5 6 5 $ 9 9 9 $899 

Advanced Personal Computer Features 

Built-in User Memory 64K 48K 16K 16K 16K 
Programmable YES YES YES YES YES 
Real Typewriter Keyboard YES (66 keys) YES (52 keys) YES (83 keys) YES (65 keys) YES (61 keys) 
Graphics Characters (from Keyboard) YES NO NO NO YES 
Upper and Lower Case Letters YES Upper Only YES YES YES 

Maximum 5 V Disk Capacity Per Drive 170K/1000K 143K 160K 178K 9 6 K 

Audio Features 

Sound Generator YES YES YES NO YES 
Music Synthesizer YES NO NO NO NO 
Hi-Fi Output YES NO NO NO YES 

Video Features 

TV Output YES EXTRA . EXTRA NO YES 

Input /Output Features 

"Smar t " Peripherals YES NO NO NO YES 

Software Features 

C P / M * Option (Over 1.000 Packages) YES YES YES YES NO 
Manufacturer's Suggested Retail Price: July 7. 1982. Disk drives and printers are not included in prices. The 64's price may change without notice. 

In fact, you don't even need a calculator, pencil or 
a piece of paper. 

All you need is this chart. 
It clearly spells out the big advantage of the 

Commodore 64™ personal computer. That advantage is 
its performance for the money. 

FOR THE POWER-HUNGRY: FOOD FOR THOUGHT. 
Note that the Commodore 64's standard memory 

is 64K. Which is significantly greater than that of the 
competition. 

Also note that the Commodore 64's suggested 
retail price is $595. Which is significantly less than that 
of the competition. 

MAKING THE EXTRAS AFFORDABLE. 
Because the basic cost of the Commodore 64 is 

so low, you can afford to buy more peripherals for it. 
Like disk drives, printers, and a telephone modem that's 
priced at around $100. 

This means you can own the Commodore 64, 
disk drive, printer and modem for a little more than an 
Apple II + * computer alone. 

And when the modem hooks up your new system 
to the telephone you already have, the world of telecom-
puting is at your fingertips. 

A REVELATION IN RESOLUTION. 
The 64's 320 x 200 pixel resolution is something 

you should see in person. Combined with 16 available 
colors, 3D Sprite graphics and chart/graph capability, it 
makes the 64's video performance a revelation. 

Which means that using Commodore's plug-in 
game cartridges—or those of your own invention—you 
get visual action you may have thought existed only in 
video game arcades. 

M U S I C TO Y O U R F A R S 

Inside the Commodore 64 is one of the most 
sophisticated music synthesizers ever built into a com-
puter, "micro" or otherwise 

It has 3 voices, each with a 9-octave range, 
4 waveforms and a programmable ADSR (attack, decay, 
sustain, release) generator. 

While you're composing or listening, the music 
can even appear as notes on tne screen. And when 
hooked up to your home audio system, you'll hear sounds 
you never thought possible from a computer. 

AN INSATIABLE APPETITE FOR SOFTWARE. 
The 64 will have a broad range of custom soft-

ware packages,including an electronic spreadsheet; busi-
ness graphics (including printout); a user-definable diary/ 
calendar; word processing; mailing lists, and more. 

With BASIC as its primary language, it is also 
PET BASIC compatible. The Commodore 64 will also 
be programmable in USCD Pascal, PILOT and LOGO. 

And, with the added CP/M& option, you will have 
access to hundreds of exciting software packages. 

A SIMPLE SOLUTION. 
Until today, small differences between computers 

made the decision on which computer to buy a big prob-
lem. For 25 years. Commodore has been committed 
to delivering better products at lower prices. 

Today, the company's vertical integration has re-
sulted in the Commodore 64's price performance break-
through. All this adds up to making the decision on 
which computer to buy easy. The Commodore 64. 
C P / M " is a r e g i s t e r traaennark of Digi tal R e s e a r c h . Inc. 

C o m m o d o r e Business Mach ines /Persona l Systems Division 

P.O. Box 5 0 0 Conshohocken, Pennsylvania 1 9 4 2 8 

Please send me more in fo rmat ion on the C o m m o d o r e 6 4 . 

Name_ 

Address_ 

City _S ta te_ - Z i p -

P h o n e -

commodore 
COMPUTER 

Fig. 4—Vendor advertisement for the Commodore 64 
personal computer (9). 
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m&y SsaJUill 

We know your question: How could Ol ivett i hove developed 
o better personal computer than the other giants? 

The answer in a wo rd : Experience. Ol ivett i introduced 
the wor ld 's first desk-top computer in 1965. Since then, 
we've continued to market a variety of minicomputers 
and microcomputers to a wide range of users. 

The new M20 has the latest technological advances, 
l ike our true 16-bit microprocessor. And the results? 
Wel l , check the compar ison chart for yourself: In price-
per formance and feature benefits, Ol ivett i 's M20 has 
more capabi l i ty across the board than the Xerox 820, 
the IBM Personal Computer a n d — h o l d on to your 
disks—the App ie 113. 

In fact, dol lar for dol lar , the M20 is the most power fu l 
personal computer on the market. 

It can handle just about any appl icat ion—electronic 
spread sheets, account ing, word processing, data entry, 
communicat ions, scientif ic, technical... in fact, everything 
to make you more product ive. And the M20's memory 
copacity 512K bytes—makes the App le Ill 's memory 
look pretty unmemorable. 

Opera t i ng the M20 is as easy as using an Ol ivett i typewriter. 
You don't need p rogramming experience. The M20 teaches you 
al l about itself One step at a time. 

And you needn't wade through a sea of compl icated com-
puter printouts. The M 2 0 al lows you to visualize the most 
complex in format ion in high-resolut ion graphics—even color. 

Its p rogramming language is Microsof t BASIC version 5.2. 
Universal ly known, easy to learn and use, it also ensures com-
patibi l i ty with a wide range of existing appl icat ion programs. 

Ol ivett i has deve loped its own disk-based operat ing 
system (PCOS—Professional Computer Opera t ing Sys-
tem) which fully exploits the fuil potent ial of the M20. 

PCOS monitors and manages the system, catalogues 
and executes command procedures, executes util-
ity programs, calls assembler routines, pro-
vides a constant HELP function, protects data 
and programs via passwords and provides a 
line- and ful l-screen editor. 

Our C P / M * opt ion can give you access to the 
expanding wor ld of C P / M software. 

Thanks for waiting. 
O f course, Ol ivet t i of fers a complete line of printers. And if 

you a l ready own an Ol ivet t i electronic typewriter, you a l ready 
hove a printer compat ib le with the M20. 

ouYrmma 
Hrtord 
Cowpufw 

CM 
Nnonaf 
Co«nptAw 

AppWl 
fatond 
CompcHr 

Xerox 820 
Nrwnal 
GyriaJm 

TAN 16-W 

mtsoprottttor* T i l No No No 

Stanford memory tax 64K 128K 64K 
Meiimur m«mor> 5?2K 256K 256K MK 
hpondotolity S aitm expansion 

dotsimompto 
eorSfv ration" 

No *x*o txoannoA 
1I0H «t lornp.* 
configurator!" 

4 TRIM •JPORJWO RFOFT 

conftyurtfion" 

Noupanaon A * 

itorog* 
(pwdnv*) not 160K 140K m 

Mem slorogt 
(?«rdnv«) MMIHoridbfc No* 5MBKarxJ<J* Nocw 

Daptoir copotxWy H«9tv-mo4v*» 
l/Worhigh-
fMofction color | 

Kgh-rwewAon 
j l/Wor 
! rotor 

IWor VH 

grop>»a m | NO 

Olivett i 's extensive sales and 
service network includes locations 
in every state. So send in the 
coupon, and let us prove to 
you that the M20 was 
wor th the wait . 

Mod to O w * Corporonofv 155 Wtu* PW,» Rood. D«ftf M20, Torrytown NY 10591 
Or co* 1800) 431-1366 l« NY (914) 631-8100 . 

M20 Personal Computer 

Fig. 5—Vendor advertisement for the Olivetti M20 
personal computer (43). 
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instructed by such advertising (Figures 3 through 5) which 

appeared in recent issues of national news magazines. Educa-

tors exposed to this sort of advertisements are, in some 

instances, left bewildered, confused, and even hostile. 

House (22, p. 186) notes, interestingly, that when innovations 

are oversold, "non-believers begin to focus on the gap between 

the promises made for the innovation and its performance and 

begin to label its propagators as medicine men or charlatans." 

Educators' Attitudes toward 
Computers for Instruction 

According to Lucas, "Attitudes and perceptions are im-

portant in determining user reactions to systems and in 

influencing the use of the system" (32, p. 74). In fact, 

Lucas continues, 

Attitudes have an action or behavioral component, 
especially when the attitude is related to something as 
specific as a particular computer system. If attitudes 
are highly negative, we expect little cooperation with 
a system, low levels of use, and in some instances, even 
sabotage of the system. 

On the other hand, Lucas maintains, "favorable user attitudes 

and perceptions lead to high levels of system use, especially 

if a system is of high technical quality." Similarly, Stevens 

states that "two major factors for successful implementation 

are teachers' attitudes towards computers and their levels of 

expertise with computers" (46, p. 1). What, then, is known 

about the attitudes of educators toward the instructional 

applications of computers and computer systems? 
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The literature on educators' attitudes toward computers 

for instruction is somewhat primitive in its methodology if 

not conflicting in its findings. To say that the literature 

on the subject is primitive in its methodologies is to say 

that (a) much of what has been written and said about teacher 

attitudes toward computers is "anecdotal" (45, p. 3) and 

impressionistic as opposed to research-based, and (b) few if 

any of the available research studies (15, 31, 38, 53) pro-

vide instrument validity and reliability data. 

The anecdotal literature concerning the attitudes of 

educators towards computers is perhaps conflicting in its 

conclusions. For example, based upon the computer experiences 

of a 40 year old first-grade teacher in Massachusetts, a 

librarian attending a Massachusetts college, Inman (25) con-

cludes that educators dislike computers because they are 

scary and frustrating. Rosato (44, p. 19), however, portrays 

educators as "boundless" in their enthusiasm for incorporating 

computer technology into the classroom. Neither Inman nor 

Rosato offer empirically derived data to support their gener-

alizations about teacher attitudes toward computers. 

When it comes to computers, according to Anderson, most 

educators are "fearful" (1, p. 292). Despite a lack of ref-

erences, Morrissey (38) maintains that educators as a group 

are afraid of computers. Coburn and others (7, p. 29) 

discuss "reluctant teachers," but cite no data to illustrate 

teacher reluctance to use computers in the classroom. Kelman 
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(26) and Calkins (5), in their discussions of educator 

attitudes toward computers, contend that teachers and admin-

istrators typically range somewhere between apathetic and 

hostile; nowhere, however, do these authors document their 

statements. 

To say that findings or generalizations made relative to 

educator attitudes toward computers are largely impressionis-

tic or anecdotal is, again, not to say that the findings or 

generalizations are necessarily invalid. The observations 

may in fact be perfectly accurate and generalizable to all 

American educators. But the foundations of a body of knowl-

edge relative to a given subject or discipline must consist 

of more than anecdotes and impressions. At some time in the 

evolution of disciplines, the scientific method must be 

applied to pertinent problems of interest. Otherwise, what 

we have more closely resembles lore than science. 

A review of the research literature relative to educa-

tors' attitudes toward computers reveals a number of rather 

serious methodological shortcomings that may confound the 

findings of the studies undertaken. The following five 

studies (15, 31, 38, 46, 53) reported in the literature pur-

port to be empirical studies of how educators think and feel 

about computers in education. First, in each of these studies, 

scales were used for measuring and quantifying the attitudes 

of educators towards computers, but none of the studies 

reviewed reports information concerning two of the most 
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important requirements of acceptable instruments—reliability 

and validity. 

Second, researchers who have explored the matter of 

educator attitudes toward computers have treated these atti-

tudes as though they are undifferentiated. In other words, 

one's attitude toward computers is treated as a constant 

whether the attitude being investigated is toward computers 

for classroom instruction or computers for storage and 

retrieval of air travel information. 

Although his research has to do with nationalities of 

people, Samuel Bogardus (3) is one of the first to design a 

technique for the specific purpose of measuring and comparing 

attitudes. His Social-Distance Scale consists of a number of 

statements selected to elicit responses indicative of the 

subject's degree of acceptance of any nationality group. The 

instructions for the scale begin, 

According to my first feeling reactions, I would willing-
ly admit members of each race (as a class, and not the 
best I have known, nor the worst members) to one or more 
of the classifications under which I have placed a 
cross (3, p. 303). 

For each nationality to be measured, the response classifica-

tions available are (a) to close kinship by marriage, (b) to 

my club as personal chums, (c) to my street as neighbors, 

(d) to employment in my occupation, (e) to citizenship in my 

country, (f) as visitors only in my country, and (g) would 

exclude from my country (3, p. 305). 
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It is obvious that the response categories progress from 

a willingness to accept a close degree of relationship with 

the nationality to one of unwillingness to tolerate any sort 

of relationship. The measure of the individual's attitude 

toward the nationality is taken to be the highest degree of 

intimacy one would accept. With the social-distance scale, 

it is possible to compare different peoples' attitudes toward 

the same nationality or to compare a single individual's 

attitudes to various nationalities. 

The social-distance scale has been widely and success-

fully used for attitudinal research in the behavioral 

sciences (27). With appropriate modifications, this type of 

scale could be adapted to measure attitudes of educators 

toward computers in general and toward their instructional 

applications in particular. The research of Bogardus (3) and 

Crespi (12) clearly illustrates the differentiated nature of 

attitudes; that is, when the variable of distance is intro-

duced, the attitudes of people toward things and other people 

tend to change or differentiate. More simply, the closer 

something is to home, the more likely one's attitude is to 

differentiate than if one is simply expressing an attitude 

toward an abstraction—a nationality or computers in general. 

Although no research studies appear to report educators' atti-

tudes toward computers as a function of distance per se, two 

studies (31, 54) hint at the validity of the concept as a 

mediator of attitudes. 
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Table III shows some data from a 1979 study conducted 

by Lichtman (31). The statement that "Computers can teach 

reading" implies a greater degree of abstraction and distance 

from the educators' experiences than do the remaining two 

statements. 

TABLE III 

ADDITIONAL ISSUES* 

Item 

Educators' Attitudes 
(Response: Agree or 

Strongly Agree) 
Teachers Admini strators 

Computers can teach reading. 47% 52% 

If there was a computer 
terminal in my classroom, 
it would help me to be a 
better teacher. 36% 48% 

Someday I will have a 
computer in my home. 20% 33% 

*Excerpt from Lichtman (31, p. 50) 

The second statement is less abstract and the distance is 

further reduced as the notion of the computer in the class-

room is introduced; the third statement implies an even 

greater reduction in distance. As distance is reduced from 

the first statement through the third statement, the attitudes 

of the educators surveyed become differentiated; with the 

reduction in the distance between the statements and the in-

dividuals' life experiences, there occurs a decrease in the 
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percentage of educators who agree or strongly agree with the 

statements. 

A 1982 study by Zoltan (54) hints further at the effects 

of the distance variable on attitudes toward computers. 

Zoltan's research involves a study of certified public accoun-

tants, lawyers, pharmacists, and physicians. The sample of 

521 subjects was asked to respond to a number of Likert-type 

statements about computers with agree-disagree responses. 

Response values less than 4 indicate various shades of agree-

ment with the statements. In Table IV are data from Zoltan*s 

research. 

TABLE IV 

MEAN RESPONSES TO THE QUESTIONNAIRE ITEMS 
NOTING THE DIFFERENCES AMONG 
THE PROFESSIONAL GROUPS* 

Items All Groups 

Computers can simplify complex problems 1.96 

Computers would be helpful in my line of work . . . . 2.40 

I would like to have a computer in my home 3.70 

* (excerpt; 54 , pp. 62-63). 

The presence of distance is evident from statements one 

through three. Equally evident are the mean value increases 

in responses to the three items. As with the Lichtman study 

(31), as distance decreases, the mean value of responses 

indicating agreement with the statements shifts in the 
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direction of disagreement. This despite the fact that all 

values in Table IV fall within the 1-4 value range indicating 

agreement with the statements. The trend is nevertheless 

consistent and in the direction away from agreement and 

toward disagreement. 

Hardware-Related Problems and Fears 

An examination of the literature having to do with the 

evolution of computers and their implementation indicates 

four broad, primary areas affecting the adoption and use of 

computers in educational settings. These areas are (a) actual 

fear of computer hardware, (b) incompatibility of computer 

hardware components, (c) the rapidity with which technology 

outmodes itself, and (d) poor quality software. 

Fear of computers.—According to Weinberg (52), cyber-

phobia, fear of computers, is now a common affliction that 

affects literally millions of Americans. Weinberg attributes 

the fear of computers to individuals' feelings of losing 

control, and he predicts a worsening of the situation in that 

the numbers of people experiencing cyberphobia will actually 

increase as society becomes more and more computerized. 

Taylor quotes the president of a computer components 

company who believes "terminal phobia" is "an attitude now 

widespread" especially among corporate executives (47, p. 82). 

Taylor, summarizing the problem, says, 
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This summer, as more and more children are rushing off 
to computer camps and adults are signing up to take 
programming courses in their spare time, the typical 
middle-aged corporate executive is gnawing on his pencil 
and growling for the personal computer to remain outside 
the door of his executive suite (47, p. 82). 

Both Taylor (47) and Krier (28) have interviewed executives 

and administrators who are afraid of typing. "They have what 

they call 'girls' to do that. And they don't want to do that 

part because they feel that changes them or demeans their 

status or some craziness" (28, p. 12). 

Inman (24) interviewed many people who are involved with 

computers but who express or relate instances of cyberphobia. 

Novices who attempt to use computers are often afraid of 

breaking them. An administrative assistant at a large corpo-

ration panicked when she had to face a computerized telecon-

ferencing system; "You look at this control panel with all 

these buttons. You think, if you press the wrong button and 

you totally blow the machine up, how much money it's going 

to cost the company." The chairperson of a university 

computer-studies department says that people unfamiliar with 

computers are "afraid that if they touch the wrong button, 

they'll blow up Pittsburgh." According to a university engi-

neering and applied psychology professor, the widespread use 

of computer jargon by people who understand computers increases 

computer fear among nonspecialists. Many people suffer, too, 

from what one psychologist calls "jerkophobia"—the fear of 

looking stupid; this particular anxiety, he says, is common 
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among executives who are accustomed to being in command of 

situations. "They're confronted with a machine that 13-year 

olds are whizzes on, and they don't know what to do" (25). 

Another interviewee maintains that, for many people, 

There's a simple fear of sitting down at the terminal. 
People worry that they will look stupid if they can't 
master the techniques. Much of this stems from a 
feeling that in some way you are losing control" 
(23) . 

Incompatibility of hardware components.—Over the years 

educators have learned that they can be burned if they are 

not cautious in their purchase of both computer hardware and 

software. 

Unfortunately, many buyers find themselves in a Catch-22. 
The computer you need depends on what you want to do, 
and what you can do depends on what you buy. There are 
few industrywide standards—and software that runs on 
one machine often won't run on another (37, p. 55). 

Hedberg sees the problem as one involving, to a great extent, 

professional ethics. 

Each microcomputer, for competitive reasons the industry 
should not be particularly proud of, is purposely rigged 
to accept only certain software. As a result, manufac-
turers have created a Mylar tower of micro-babble in 
which software programs by the tens of thousands are 
produced to suit the individual requirements of hundreds 
of computers. This is every manufacturer's way of trying 
to maintain a proprietary hammerlock on the software 
market for its machines. The innocent consumer has every 
right to be alarmed and not a little angered by the 
dreadful overlapping of effort (21, p. 70). 

How disconcerting and frustrating it must be for administrators 

and teachers to discover that their costly computers, periph-

erals, and software are only partly compatible at best. It is 
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undoubtedly for this reason that the following statement was 

recently adopted by the National Association for Educational 

Computing: 

The field of educational computing needs to develop stan-
dards that will encourage investment by the educational 
community based on inter-changeability of parts and a 
modular approach in the numerous aspects of computing 
including languages, hardware, software, documentation, 
and purchase agreements. The lack of standardization 
continues unabated in today's marketplace. Efforts will 
be made to encourage manufacturers and vendors in activ-
ities to initiate codes of ethics in these areas 
(17, p. 26) . 

Inferior quality software.—An associate professor of 

computer science reminds educators that "Computers themselves 

do not teach anybody anything; programs teach" (4). Hedberg 

reminds those considering the purchase of computers that 

"software dictates hardware. . . . Find the software you 

want. . . . Then, and only then, find the machine to run the 

software" (21, p. 70). The problem which educators face today 

is not so much that of locating software for a wide range of 

content areas. The problem seems to be the poor quality of 

what is available for classroom use. One interviewed execu-

tive says, "There are tons of software out there. Much of it 

is pathetic. I've bought some programs that don't work and 

with some I can't even get past the manual" (21, p. 70). 

Komoski (51) , who is president and director of Education-

al Products Information Exchange (EPIE), once testified before 

the House Select Committee on Education and Labor of the 

United States Congress. When Komoski was asked by the 
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committee to inform its members about what the nation's 

schools use and why, he said, 

The largest group of unprotected consumers in the United 
States consists of millions of students who are deluged 
with more than 200,000 poorly tested textbooks, films, 
teaching machines, and other complex learning gadgets 
(51, p. 33). 

Komoski estimated that 99 per cent of the nation's teaching 

materials have never been systematically tried out to see how 

much students actually learn from them. As early as 1962 

psychologist Lee Cronbach (13) was urging educators to ask 

publishers for test data to show the effectiveness of instruc-

tional materials being considered for adoption. According to 

Lumsden, "There is little reason to believe that educators 

have taken seriously the admonition of Dr. Cronbach and lots 

of evidence to indicate they have not" (34, p. 146). Among 

those who today are heavily involved in the validation of 

instructional software is Komoski's Educational Products 

Information Exchange Institute. 

Gleason believes that "the task of preparing good pro-

grams must be faced by the educational establishment at all 

levels" (19, p. 12). He continues, 

At the present time, there is no comprehensive, systema-
tic, or effective organization to accomplish this task. 
Literally thousands of programs are being written. . . . 
A few of these programs are quite acceptable, but most 
are virtually devoid of any instructional value and in 
some cases are acting as deterrents to widespread 
acceptance of CAI (19, p. 12). 
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Rapidly improving and outmoded technology.—Since the 

microcomputer made its debut in 1971, its evolution has been 

nothing short of phenomenal. It is so phenomenal, in fact, 

that the chairman of a microcomputer software company is 

quoted as saying that "Technology has got (sic) out of 

control" (21, p. 70). 

To illustrate how far the computer revolution has come 

since the early days of the first mainframes, one of the 

latest innovations is called the Grid Compass—a personal 

computer suited for James Bond himself (10). The Compass 

fits nicely in a brief case, is more powerful, and has more 

memory capacity than desk-top computers four times its size. 

Including its pop-up display and full-size keyboard, the Com-

pass is only two inches thick. To build the computer small 

enought to fit into a brief case, the manufacturer replaced 

the standard cathode ray tube with a six-inch diagonal, 

electroluminescent flat display screen; while most personal 

computers use magnetic disks or tape cassettes, the Compass 

has its own bubble memory, and the software is delivered over 

telephone lines from a grid central mainframe computer. "All 

personal computers will eventually be of the hand-held type" 

(10, p. 70), a Japanese electronics-industry analyst is 

quoted as saying. 

Although educators may not be highly sophisticated in 

their levels of computer litercy, they know enough to realize 
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that tomorrow's technological advances will make today's and 

yesterday's machines appear outdated. Gleason, however, warns, 

Realistically speaking, most knowledgeable people agree 
that hardware development is considerably ahead of . . . 
implementation. The current micros are really only 
first-generation devices which will become outmoded in a 
few years. One caution: some educators might be tempted 
to take a wait-and-see stance and delay any acquisition 
or activity until we have the "perfect" piece of hard-
ware. The fallacy of this position is obvious in light 
of our experiences with other technological devices. 
Hardware improvements will be continuous; the current 
micros or time-shared systems can be used now to improve 
educational programs. Leaders and practititioners at 
all levels should not delay commitments while waiting 
for that new and better product "just down the road" a 
few years (19, p. 9-10). 

In a similar vein, Hedberg (21) advises educators not to 

delay investing in computers simply because of the almost 

weekly advance of hardware technology. Hedberg says, 

The fact that new machines, new software programs and new 
ways of joining the two are coming out virtually each 
week has served, much to the industry's chagrin, to para-
lize many potential buyers. Should you wait nine months 
and then buy? Is it true that the 5-1/4-inch diskette is 
going to be replaced with a new 3-1/2-inch diskette? Is 
it true that floppy disks will be replaced by vastly more 
capacious hard disks? What about laser disks? 32-bit 
machines? Wafer-thin video monitors? All these advances 
will probably come to pass—some in the next year—in one 
form or another. But don't forget: nine months hence 
the world of small computers will have evolved consider-
ably, but it won't stop there. Nine months after that, 
it will still be changing. And if you decide to wait for 
the ultimate machine, you may wait forever (21, p. 74). 

The counsel of Hedberg and Gleason notwithstanding, the 

rapidity with which today's computers become outmoded probably 

continues to prevent many educators from computer purchases 

and implementation. On the other hand, some educational 
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institutions are attempting to anticipate tomorrow's computer 

technology. According to a 1983 issue of a periodical (50), 

a computer not yet on the market has been chosen by Drexel 

University for its next freshman class; it plans to buy about 

3,000 personal computers of a new type developed by Apple 

Computer, Incorporated. The new models, based on technology 

used in Apple's Lisa model, will not be available until the 

winter of 1983. Each member of Drexel's Fall, 1983, freshman 

class will be required to buy one of the new computers at the 

price of $1,000. 

It is interesting to note that while Gleason (19) and 

Hedberg (21) encourage the immediate purchase of computers, 

the Olivetti M20 personal computer advertisement tells the 

reader, "Thanks for waiting" (41). Educators are advised by 

some to not wait to purchase and implement computers; they 

are told by others (e.g., Olivetti) that their wait is over 

because the ultimate personal computer is on the market; yet 

still others assure them that today's technology is certain 

to be outmoded in nine months, if not by next week. 

Confusion reigns. 

Competencies and Functions 
of the Systems Analyst 

Because of the variety of hardware and software available 

today, it is difficult for educators to know which computer 

system best meets their needs (49) . In a somewhat humorous 

though serious manner, Hedberg points out that 
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. . . whether you have merely speculated about buying a 
computer or have already started looking for one, you 
probably have discovered you can't do it alone. Real 
men may no longer eat quiche, but when it comes to 
selecting a personal computer, a $2,000 or $3,000 deci-
sion on average, even real men—and women—need help 
(21, p. 68). 

Oliver (40) recently conducted an administrators' round-

table discussion of technology and education with a group of 

educators from across the country. He asked them, "Are most 

administrators in a position now to really know what they 

want regarding educational computing? Aren't many still look-

ing for answers to the real fundamental questions?" (40, p. 

66). The principal of an Idaho junior high school answered, 

"Certainly. I get phone calls all the time asking, 'What do 

you think we should buy?' 'What should we do?' 'Where do 

you think we should begin putting the computers?'" (40, p. 66). 

"These administrators," says Oliver, "need someone to turn 

to" (40, p. 66). The question this observation raises is a 

simple one; to whom can they, and should they, turn? 

Hopeful of resolving their confusion about the relative 

merits and capabilities of the full-range of available com-

puters and computer systems, educators have understandably 

and necessarily turned to computer experts for counsel and 

guidance. Unfortunately, too often they have sought help from 

the wrong source—vendors instead of systems analysts (40, 42, 

49) . 

Anderson (1) reports a pilot project she conducted at the 

University of Texas involving a course in computer literacy 
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for educators. Part of the course consisted of visits to her 

class by vendors who demonstrated their hardware and software 

to the students in the course. Anderson reports that "student 

response to having dealers come in is not always positive. 

Often they feel the dealer is giving them a hard sell . . . " 

(1, p. 294). The following underscores the folly of relying 

upon anyone other than a qualified, professional analyst for 

technical assistance. 

Newsweek (24) magazine sent one of its senior writers, 

Elizabeth Peer, on an assignment to see firsthand if a novice 

can learn to operate a personal computer without special 

instruction, as is often claimed by vendors. Peer relates, 

To be fair, the manufacturer [Apple Computer] does not 
recommend its ultra-sophisticated Apple III for rookies. 
Starting out on one is like learning to fly in a space 
shuttle. But not all retailers appear to share the com-
pany's scruples. Six out of eight computer stores in 
New York City insisted that Apple III was just what I 
needed for tax preparation, insurance inventories, word 
processing, my architect husband's project files, cross-
referencing research data for stories and even, whispered 
one salesman, for cataloging recipes. But during a total 
of 40 hours, spaced over several days, I found that 
mastering a computer was stupefyingly difficult (24, 
p. 53). 

In her account, Ms. Peer goes on to say that for her 

needs recommending the Apple III was clearly sales overkill. 

The salesmen in question wanted to sell her something that 

was costly, but which was far more sophisticated and versatile 

than her personal computing needs required; to make matters 

even worse, the computer's instruction manual was so poorly 
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prepared that she could not understand it (24, p. 55). Peer's 

experience with computers might have been quite different had 

she had access to an impartial systems analyst. 

It is rare to find literature dealing with systems anal-

ysis that does not include discussions of the roles and func-

tions of the systems analyst. With few exceptions, however, 

the analyst is portrayed as a mere technician—a competent and 

reliable one, of course—but nevertheless a technician and 

specialist in computerized methods of information processing. 

For example, Leeson identifies the following as basic 

functions of the systems analyst: 

1. To analyze systems with problems and to design new 
or modified systems to solve the problems; 

2. To participate in the measurement and simplification 
of work; 

3. To design business forms used to collect data and to 
distribute information; 

4. To analyze the distribution and use of reports; 

5. To administer the creation, use, and retention of 
forms (record management); and 

6. To document various manual activities and to 
establish standards for those procedures (30, p. 5). 

Gore and Stubbe also describe the systems analyst in terms of 

five basic functions: 

1. To analyze systems with problems and to design new 
or modified systems to solve those problems; 

2. To develop manuals to communicate company policy and 
procedures; 
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3. To design the various business forms used to collect 
data and distribute information; 

4. To perform records management, including the distri-
bution and use of reports; and 

5. To participate in the evaluation of equipment and to 
define standards for equipment selection (20, pp. 28-
29) . 

In their subsequent discussions of the roles and functions 

of the systems analyst, authors such as those cited do, in 

fact, give consideration to the human relations functions of 

the analyst. The human relations aspects, however, are more 

often than not underemphasized or treated as secondary to the 

more technical competencies of the analyst. Seldom if ever, 

are human relations skills given the same weight as the 

analyst's technical competencies. 

The truly competent analyst should be capable of analyz-

ing both social and technological systems. Perhaps it is this 

very notion that led FitzGerald, FitzGerald, and Stallings to 

remind their readers that "the basic ingredient of a system 

is people. If the analyst overlooks people, the system will 

not be as efficient as it might" (16, p. 11). In these two 

simple statements, these authors recognize the existence and 

importance of both types of systems—the organizational one 

that consists of people and the technological system that is 

to be planned and implemented. 

Lucas also views the functions of the systems analyst in 

a humanistic light; "if a systems design project is to succeed, 



63 

the analyst must gain the cooperation and enthusiastic support 

of users" (33, p. 59). This may be taken to mean that effec-

tive systems analysts possess social skills that enable them 

to establish and maintain harmonious interpersonal relation-

ships with their clients. In fact, "Instead of viewing the 

analyst as the designer of the system," writes Lucas, "we 

recommend strongly that users should design their own systems" 

(32, p. 301). This somewhat radical portrayal of the analyst 

clearly emphasizes his role as that of an organizational or 

institutional therapist who guides people toward an under-

standing of how they can both analyze and solve their own 

problems. 

The Texas Education Agency (48) recently wrote a Guide 

for Selecting a Computer-Based Instructional System. In the 

guide are identified eight activities to be undertaken by 

educators before purchasing any computer hardware or software. 

The systems analyst can greatly assist educators by guiding 

them through the accomplishment of each of the following eight 

pre-implementation activities: 

1. Identify the instructional objectives which the 
proposed computer system is to support and facilitate; 

2. Identify assessment tools used for diagnosing student 
learning needs and for measuring student learning 
progress; 

3. Review or develop curriculum frameworks as necessary. 
Correlate textbooks and other instructional materials 
in use with the framework and explore how a computer-
based system will complement these materials; 
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4. Review alternative applications of the computer and 
define the rationale for the application(s) 
selected; 

5. Review courseware or other software under considera-
tion using a comprehensive set of criteria which 
addresses critical issues regarding courseware se-
lection. Review evaluations of courseware available 
from organizations, journals, and other sources; 

6. Review computers and computer systems; 

7. Develop a staff development plan which addresses the 
competencies identified. Establish a time line for 
the school district to implement the computer-based 
instructional system. Collect information about 
staff development, including costs, locations, and 
the provider; and 

8. Develop a management and evaluation plan (48, PP« 2-
6) . 

According to an interviewed college provost, "there are 

right ways and wrong ways for schools to go about preparing 

themselves for the computer age. Hope College," relates its 

provost, "has done it the wrong way twice" (36, p. 9). 

Magarell says, 

In the 19601s and then in the 1970's, faculty members at 
Hope went shopping for hardware, comparing brands and 
models, like people shopping for a car. The third time 
the college followed what should have been the obvious, 
rational alternative: studying what kind of computer 
jobs needed doing, giving the jobs priorities, finding 
computer software programs that would do those jobs, and 
only then selecting the computer hardware that could 
operate the selected software (36, p. 9). 

Gore and Stubbe (20) discuss the educational background 

of the typical systems analyst. Most analysts now entering 

the field have at least a bachelor's degree; the most common 

college majors for systems analysts are computer science, 
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business administration, accounting, and data processing. 

This is an interesting fact if one again considers that ana-

lysts in their work deal simultaneously, not with one, but 

two, systems. Given this, it seems appropriate that analysts 

have training in organizational psychology, human factors 

engineering, social psychology, and the sociology of work. 

Perhaps it is that the academic preparation of general systems 

analysts should be interdisciplinary instead of specialized 

and that the preparation of educational systems analysts 

should be primarily in education with minors in computer 

science and related technical fields (14, 20, 32). 

Who, then, is a systems analyst? A competent and effec-

tive educational systems analyst is a person who knows and 

understands the socio-psychological foundations of organiza-

tional behavior in addition to the technology associated with 

the wide range of available computers, computer systems, and 

their applications. Beyond this, however, the effective 

educational systems analyst possesses the transcendent ability 

to bridge the two distinct worlds of systems by solving social 

and organizational problems through the applications of com-

puter technology (14, 16, 20, 32). What are the functions of 

the systems analyst? In addition to those identified by Gore 

and Stubbe (20) and Leeson (30), functions suggested by Lucas 

(32) are (a) to work harmoniously with people within the 

organizational system; and (b) to guide people within the 
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organizational system toward an understanding of their own 

problems and how to solve them. The analyst is not simply 

a technician who does for his client(s) what they cannot do 

for themselves. Instead, the analyst is a teacher, one who 

educates his clients in problem analysis and solution. 

Summary 

Computers have become an integral part of the American 

way of life. Their application to the administrative and 

instructional problems that affect the nation's schools is 

inevitable, and some researchers believe that computers have 

already spawned a revolution within American education. A 

review of the literature, however, points to less than wide-

spread acceptance of computers among educators, at least 

insofar as instructional applications. Educators appear to 

be far more receptive to computers for administrative, rather 

than instructional, purposes. 

Many reasons are advanced to explain the lack of total 

acceptance of computers among educators. Because of the 

rapidity with which technology outmodes itself, many educa-

tors have taken a wait-and-see position about purchasing and 

implementing computer systems. Desirous of having the best 

and latest that technology has to offer, cautious educators 

are postponing procurement while they wait for the newest 

technology. 
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Because very few statements, if indeed any, can be made 

that are true of all educators everywhere, it is safe to say 

that there are some educators who have positive attitudes 

toward computers while others have negative ones. Many of 

those who have conducted research on educator attitudes to-

ward computers have not reported their research in a manner 

that lends credence to their findings; information concerning 

the reliability and validity of the instruments of measurement 

they used is more often than not lacking. Consequently, while 

there is reason to believe that educators do differ in their 

attitudes toward the educational applications of computers, 

research on the subject does not go far toward experimentally 

confirming what is already suspected by way of reason and 

logic. It is nonetheless true that where negative attitudes 

toward computers exist, resistance to their implementation 

may be anticipated. 

The quality of much of the software available to today's 

classroom teachers acts as an impediment to the further large-

scale implementation of computers for instruction in schools. 

The developments in software have not kept pace with the 

developments of computer hardware. 

The need is great for educational systems analysts who 

can help educators ascertain their computing needs and how 

computer systems can meet those needs. The competencies of 

the educational systems analyst require far more than 
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technical expertise. Effective educational systems analysts 

have social and organizational skills that are employed hand-

in-hand with their knowledge of computer systems. 

The systems analysis approach to educational problem-

solving is reviewed for the purpose of conducting a partial 

systems analysis of existing computer systems and educators' 

attitudes in a local public school district. The application 

of the systems analysis approach to educational problem-

solving is proposed as an alternative to the frequently used 

design-as-you-go approach to educational change. 
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CHAPTER III 

PROCEDURES FOR COLLECTION OF DATA 

Introduction 

The purpose of this study was to conduct a partial 

systems analysis of educational computing within the Denton, 

Texas, Independent School District. A case study approach 

was employed in an effort to ascertain the beliefs, attitudes, 

and opinions of public school educators in Denton toward com-

puters and their educational applications. According to 

Shneiderman, 

Case or field studies involve careful study of program-
ming practices or computer usage at one or more sites. 
This approach . . . is effective in discovering how 
people actually use computer systems. Case and field 
studies are popular since they provide worthwhile data 
to compare performance against and can reveal unexpected 
usage patterns (9, p. 15). 

This chapter presents a description of the methods and 

procedures used for the collection of data. Included are 

identifications of the population, data sources examined, and 

the instrument used for ascertaining educators' beliefs, 

attitudes, and opinions toward educational computing. 

Population of the Study 

A list of public schools in Denton, Texas, was obtained 

from the assistant superintendent of curriculum and 
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instruction in the district. Ten public schools comprise the 

Denton Independent School District. There are 463 classroom 

teachers and administrators in the seven elementary and three 

secondary schools. The population studied consists of all 

public school teachers and administrators employed by the 

Denton Independent School District. Because the universe of 

district educators is involved in the study, sampling is not 

required. 

Data Collection 

A meeting was held November 11, 1982, involving the 

researcher, the chairman of the doctoral advisory committee, 

the chairman of the Department of Computer Sciences at North 

Texas State University, and the superintendent of curriculum 

and instruction for the Denton Independent School District. 

The purpose of the meeting was to determine the district's 

interest in the proposed partial systems analysis which would 

involve an assessment of the attitudes, beliefs, and percep-

tions of teachers and administrators toward computers and 

their educational applications. The district's assistant 

superintendent of curriculum and instruction endorsed the 

proposed investigation and indicated the district's desire to 

cooperate in the conduct of the partial systems analysis 

discussed. 

On November 16, 1982, a memorandum from the district 

assistant superientendent of curriculum and instruction was 
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sent to the principals of the ten schools that constitute 

the Denton Independent School District. In the memorandum, 

the assistant superintendent informed the principals of the 

purpose of the analysis to be undertaken and the need for 

school administrators and teachers to cooperate fully. Ap-

pendix A is a copy of the memorandum sent to the ten princi-

pals by the assistant superintendent of curriculum and 

instruction. 

Prior to the November 11, 1982, planning meeting previ-

ously mentioned, a review of the literature was undertaken 

in order to locate a survey instrument that specifically 

assesses the attitudes, beliefs, and opinions of educators 

toward computers and educational computing. The question-

naire selected, Planning for Educational Computing: A 

Questionnaire for Educators, was developed by Poirot and 

Heidt (7). 

A major aspect of this study's partial systems analysis 

is to determine the extent and nature of the district's prior 

history and future plans involving educational computing. 

To accomplish this purpose, additional data sources were 

explored. Individual interviews were conducted by the re-

searcher with the assistant superintendent of curriculum and 

instruction and the principals of the district's ten local 

schools. Interviews with teachers and on-site tours of 

existing computing facilities at local schools provided 
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additional information concerning the district's experiences 

with educational computing. 

The assistant superintendent of curriculum and instruc-

tion provided a copy of the district's 1982 Five-Year Plan 

(4). This is a public document that reports the district's 

plans for further implementing computer systems throughout 

the district. The Five-Year Plan, along with local newspaper 

accounts (1, 5, 8) reporting the district's history and pro-

jected plans involving computers, are supplementary data 

sources. District-published and publicly distributed news-

letter (6) accounts of the district's past and projected 

plans for implementing computer systems (3) are also used as 

sources of data in the partial systems analysis undertaken. 

The Survey Instrument 

The survey instrument, Planning for Educational Computing; 

A Questionnaire for Educators (7), consists of three parts and 

is included as Appendix B. Part I, items 1-6, solicits in-

formation of both a professional and personal nature. For 

example, question one asks, "In what area of education do you 

work?" Question number 4A asks, "Do you own a home computer?" 

Information obtained in Part I of the completed questionnaires 

is not used in the anlaysis of data reported in Chapter IV 

because the research questions for this study do not mandate 

utilization of the information. 
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Part II is designed to assess the beliefs and attitudes 

of educators toward educational computing. Part II consists 

of 18 statements that use a five-point Likert-type response 

scale which ranges from 1 (strongly disagree) to 5 (strongly 

agree). Respondents are instructed to circle the number that 

indicates the degree to which they agree or disagree with 

each of the 18 belief-attitude statements. 

Part III of the questionnaire consists of 15 items, each 

of which represents a different possible educational applica-

tion of computers. Each item uses a five-point Likert-type 

response scale that ranges from 1 (not important) to 5 

(extremely important). Respondents are asked in Part III to 

circle the number that indicates their opinion of the impor-

tance of each of the 15 possible educational applications of 

computers. 

Because the validity of the questionnaire selected was 

not known, its content validity was established by a subjec-

tive appraisal of items by ten national authorities in the 

fields of computer science and education. This procedure is 

in accordance with that described by Borg and Gall. 

Content validity is the degree to which the sample 
of test items represents the content that the test is 
designed to measure. One type of content validity is 
face validity, which refers to the evaluator's appraisal 
of what the content of the test measures. Unlike the 
other types of validity, the degree of content validity 
is not expressed in numerical terms as a correlation 
coefficient (2, p. 137). 
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Because the questionnaire chosen is not also written in a 

parallel form and because its reliability was not known, an 

effort was made to establish the questionnaire's reliability. 

During the fall semester of 1982, forty-four public school 

educators enrolled in graduate courses in education at North 

Texas State University agreed to complete the questionnaire 

anonymously. The forty-four completed questionnaires were 

scored and Spearman rho coefficients were calculated 

following a procedure recommended by Travers. 

When only one form of a test exists, another method 
of estimating the reliability of the instrument is still 
open to us. One can regard the items of the test as 
consisting of two separate tests, each of half length. 
One can, for example, consider all the even-numbered 
items as one form of the test and all the odd-numbered 
items as another. If the test is highly reliable, then 
scores derived from the one half of the items should be 
highly correlated with the scores derived from the other 
half (10, p. 138). 

The instrument incorporates two different response 

scales. Part II of the questionnaire attempts to measure 

beliefs and attitudes of educators toward educational com-

puting. Part III attempts to determine the opinions and 

perceptions of educators concerning fifteen possible 

educational applications of computers. 

The procedure recommended by Travers was followed for 

establishing the reliability of the part of the questionnaire 

(Part II) that concerns the beliefs and attitudes of educa-

tors toward computers in education. Since the calculated 
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Spearman rho coefficient of 0.47 is significant at p = .05, 

it is accepted that this part of the instrument is reliable. 

The same procedure was followed for determining the 

reliability of Part III of the questionnaire concerning the 

opinions of educators toward the possible educational appli-

cations of computers. The calculated Spearman rho coeffi-

cient of 0.68 is significant at p = .05. It is accepted that 

Part III of the instrument is reliable. 

Having established the reliability and face validity of 

the instrument, the decision was made to proceed with the 

assessment of the belief, attitudes, and opinions of educators 

in Denton toward educational computing. The superintendent 

of curriculum and instruction for the Denton Independent 

School District informed each of the district's ten school 

principals that within a short time their teachers and admin-

istrators would be asked to complete a survey of attitudes, 

beliefs, and opinions regarding computers in education. 

During the week of November 22, 1982, the researcher 

delivered multiple copies of the survey instrument to each 

of the ten principals in the district. The purpose and 

utility of the study were explained to the principals who 

were asked to distribute the questionnaires to all teachers 

and administrators in their schools. The principals were 

told that during the week of November 29, 1982, the completed 

questionnaires would be collected from them by the researcher. 
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Teachers and administrators were to complete their question-

naires anonymously and return them to their principals by the 

collection date agreed upon by the principals and researcher. 

The completed questionnaires were keyed in, verified, 

and analyzed using the facilities at the North Texas State 

University Computing Center. It was discovered during this 

process that not all educators who received and completed 

the questionnaires had responded to all items in Parts II 

and III. For this reason, the numbers of educators who did 

respond to specific questionnaire items varies from item to 

item. Results of the study are reported in Chapter IV. 
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CHAPTER IV 

PRESENTATION AND ANALYSES OF DATA 

Introduction 

The purpose of this chapter is to present the results of 

the partial systems analysis conducted in the Denton (Texas) 

Independent School District. The presentation of the 

analyses of data is according to the five research questions 

specified in Chapter I. 

The Extent and Nature of Educational Computing 
Activities in the Denton (Texas) 

Independent School District 

The first two research questions have to do with the 

extent and nature of educational computing activities in the 

Denton (Texas) Independent School District. These questions 

ask how widespread is the use of educational computing in 

public schools comprising the district and for what purposes 

are computer systems being used? 

The first instructional use of computers in the district 

was in a Latin class at Denton High School during the 1977-78 

school year (1). Using a donated terminal to access the 

Hewlett-Packard 2000 at North Texas State University, students 

worked only after school writing drill and practice programs 

for their Latin studies. This donated terminal and the 
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activities associated with it gradually began to attract the 

attention and interest of other teachers at the school (2). 

In contrast to this meager beginning, today there are 

instructional computers in all ten of the schools within the 

Denton Independent School District. This widespread computer 

usage represents somewhat of a departure from the Five-Year 

Instructional and Non-Instructional Plan proposed to the 

District's Board of Trustees on April 13, 1982 (4). Accord-

ing to that plan during the 1982-1983 school year, 36 micro-

computers were to be purchased and distributed throughout the 

district; 20 microcomputers were designated for the Denton 

High School computer mathematics laboratory, and 4 microcom-

puters each were designated for Newton Rayzor Elementary 

School, Woodrow Wilson Elementary School, Ginnings Elementary 

School, and Robert E. Lee Elementary School (4). 

At the August 24, 1982, meeting of the district's board 

of trustees, "all operational items specified in the 1982-83 

Instructional and Facility Five-Year Plan were funded" (2), 

which included $90,000 for instructional computer hardware. 

In December, 1982, when the district actually contracted for 

the purchase of the microcomputers, they were able to purchase 

48 instead of the proposed 36 due to the decrease in computer 

costs. According to Schafer (8), "This, in effect, moves part 

of their original five-year plan ahead a step, allowing place-

ment of computers at the junior high level, something that was 

not scheduled until next year." 
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As stated in the original five-year plan, microcomputer 

laboratories, each with 20 microcomputers, were to be set up 

at Strickland and Congress Junior High Schools in 1983 and 

1984, respectively. A January 29, 1983, DISD bond referendum 

passed by the voters will provide funds for the computer lab 

at Strickland. The reason Congress Junior High School was 

scheduled a year behind Strickland Junior High School was due 

to a lack of available space at Congress, according to Ray 

Chancellor, assistant superintendent for curriculum and in-

struction (1). Other hardware provisions in the five-year 

plan call for 77 additional microcomputers to be placed in 

the remaining schools in the district between 1983 and 1987 

(4) . 

According to a January 30, 1983, article in the Denton 

Record-Chronicle (8), Denton High School has been allocated 

20 additional microcomputers to establish a computer labora-

tory. These new microcomputers are mainly Apple II-Plus's. 

Denton High School already had 20 other microcomputers 

located throughout the building. The Fall, 1982, Denton 

Independent School District's Newsletter Innerviewer (5) notes 

that "word processing equipment has been added to the Office 

Education Program," thus enabling "students learning office 

skills to enter the job market already trained on the most 

up-to-date office equipment being used." Other areas of 

instruction making use of microcomputers include metal trades, 

mathematics, and R.O.T.C. 
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As a result of the December, 1982, acquisitions, 2 micro-

computers (Franklin Ace 1000s) were delivered to both Congress 

and Strickland Junior High Schools. During the remainder of 

the 1982-1983 school year, the machines were used primarily 

for teacher orientation to the educational applications of 

microcomputers. When the other 18 machines are added to each 

school's inventory of computers and laboratories are estab-

lished, "a course in BASIC will be offered those students who 

did not learn it in elementary school along with a course in 

computer literacy for the more advanced students" (8). 

Finally, each elementary school (with the exception of 

Jefferson Davis) was allocated 3 Apple II-Plus microcomputers 

from the 48 machines purchased in December; because of its 

smaller enrollment, Jefferson Davis was given only 2 machines. 

The intent was to use the machines initially for teacher 

training and orientation, but plans are also underway to 

establish an introductory course in BASIC programming for 

fifth and sixth graders. Chancellor said in an interview (8) 

that "within three years, Denton hopes to have a course in 

Computer Literacy in grades 4-6 along with beginning program-

ming and to be utilizing the computers in the primary grades 

(1-3) for computer assisted instruction." The $90,000 budget 

item includes a salary for a person to train Denton public 

school teachers in the use of the computers. Chancellor also 

revealed in the interview (8) that he believes there is 
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already enough computer competency on the part of some teach-

ers to be able to train others without having to hire an 

outside expert. 

In a May 24, 1983, interview with the DISD's superinten-

dent for curriculum and instruction (1), he stated that the 

departure from the original five-year plan concerning the 

deployment of microcomputers within the district was greatly 

influenced by community pressure. Parents whose children did 

not attend one of the four elementary schools specified in 

the five-year plan expressed the desire that their children, 

too, be exposed to the new technology. This unanticipated 

forced change in plans has resulted in personnel and program 

resources being spread so thin that the attainment of the 

original goals has been threatened (1). 

While there have been a few minor problems with the Apple 

microcomputers, the district has experienced about a 50 per 

cent "down rate" with the Franklin equipment. Furthermore, 

some teachers have identified software that they have been 

unable to execute on the purported Apple-compatible Franklin 

microcomputers (1). 

Insofar as the administrative uses of computers within 

the district are concerned, all secondary schools have termi-

nals on which they maintain attendance records on a time-

sharing system through the Region XI Educational Service 

Center in Fort Worth, Texas; elementary school attendance 
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clerks use the terminals at the secondary schools on an 

arranged basis for their attendance record-keeping activities 

(1). Personnel at the school administration headquarters 

make extensive use of microcomputers for word-processing 

activities. Additionally, where it is appropriate, adminis-

trators use spread sheet software such as VISICALC (1). Ac-

cording to Duffy (6), it has been recommended that the DISD 

explore the use of a microcomputer system to have ready 

access to on-line tax information. 

In summary, it appears that computers (microcomputers) 

are being used extensively throughout the Denton Independent 

School District. All schools presently make use of them, but 

the need is great for their expanded use in the future. Con-

cerning the nature of computer systems usage in the district, 

instructional use is greater than uses for administrative 

purposes. Despite the fact that computers were first intro-

duced to the Denton Independent School District in 1977, the 

use of computers is new to the district. It remains to be 

seen when, if, and how the further implementation of computer 

systems for educational purposes takes place within the 

district. 

Beliefs and Attitudes of Educators Concerning 
Educational Computing 

Table V data represent the percentages of responses 

from educators to each of the 18 questionnaire statements 
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pertaining to beliefs about and attitudes toward computers 

in education. The data in Table V do not indicate, however, 

that the observed percentage distributions for the belief-

attitude statements are significant beyond what might other-

wise be expected according to change; in other words, the data 

in Table V provide commentary only on the percentage of 

educators who responded in certain ways to each belief-attitude 

statement. For this reason, chi-square goodness of fit tests 

that use specified expected frequencies are applied for each 

statement and each corresponding distribution of responses. 

The following part of the systems analysis is in response 

to research question three, which asks, "What are the beliefs 

and attitudes of public school educators in Denton, Texas, 

concerning educational computing?" Although hypotheses are 

not employed in this study, a statistical procedure recom-

mended by Snedecor and Cochran (9) is used in the calculation 

of chi-square goodness of fit tests. 

The response categories for each belief-attitude state-

ment range from 1, strongly disagree, to 5, strongly agree. 

According to chance, it would be expected that each of the 

five response categories will contain one-fifth (20%) of all 

educator responses per belief-attitude statement. 

In the calculations of chi-square goodness of fit tests 

reported in Table V, the specified percentage frequencies 

of 20 per cent for each response category for each belief-
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TABLE V 

RESPONSES OF EDUCATORS INDICATING BELIEFS AND ATTITUDES 
TOWARD EDUCATIONAL COMPUTING AND SUMMARY OF 

CHI SQUARE GOODNESS OF FIT TESTS 

Statement 
Number 

Number 
of 

Responses 

Percentage of Response Chi Square 
with 4 
D.F. 

Statement 
Number 

Number 
of 

Responses 
Strongly 
Agree 

Agree Undecided Disagree 
Strongly 
Disagree 

Chi Square 
with 4 
D.F. 

7 338 34.6 50.9 12.7 1.2 0.6 329.78* 

8 337 35.0 42.1 20.5 1.5 0.9 239.90* 

9 334 8.7 22.2 27.5 32.0 9.6 73.99* 

10 330 1.2 5.5 17.2 56.1 20.0 308.94* 

11 332 0.0 1.5 14.8 58.1 25.6 374.33* 

12 333 0.9 2.1 16.5 54.7 25.8 325.58* 

1 3 | 333 24.0 57.4 12.0 4.5 2.1 338.99* 

14 
i 

jj 
1 328 
i 

1.8 3.4 14.9 54.6 25.3 304.44* 

15 290** 29.0 37.2 25.5 3.8 4.1 134.66* 

16 286** 28.7 41.3 23.8 3.1 3.1 158.65* 

17 322 22.6 37.9 32.0 5.0 2.5 161.57* 

18 332 31.1 56.0 9.3 2.4 1.2 364.48* 

19 327 28.8 46.8 21.1 2.1 1.2 239.84* 

20 316 36.7 43.0 13.9 5.1 1.3 224.51* 

21 289 41.2 47.8 6.9 2.4 1.7 293.68* 

22 333 26.1 54.4 16.5 1.8 1.2 318.76* 

23 331 21.0 51.9 16.8 9.1 1.2 249.44* 

24 329 1.2 4.9 18.2 46.2 29.5 223.96* 

*Highly significant at 
**Teachers only. 

a = .01. 
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attitude statement is the statistical model for comparing and 

testing observed responses of educators. Against this hypo-

thetical and statistical model of expected responses, the 

actual, observed percentage distributions were tested for 

goodness of fit at the .05 probability level. These compari-

sons and tests make it possible to determine whether the 

observed frequencies reported in Table V are statistically 

significant or attributable to chance. The same procedure 

was followed when analyzing data concerning educators' opin-

ions about the possible educational applications of computers 

With 4 degrees of freedom (N - 1, where N equals the total 

number of response categories per statement), a minimum 

calculated chi-square value of 9.49 is required for signifi-

cance at the .05 probability level (9, p. 550). 

Belief-Attitude Statements 

There are eighteen statements that comprise the belief-

attitude section. The data (Table V) for each statement are 

discussed in the following subsections. 

Number 7.—The majority (85.5%) of the responding 

educators either agrees or strongly agrees that computers 

are valuable tools that can be used to improve the quality 

of education. The percentage of educators who are undecided 

in the matter (12.7%) is considerably lower than what would 

be expected under a null hypothesis (20%). Fewer than 2 per 
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cent of the responding educators either disagree or strongly 

disagree that computers are valuable tools for improving the 

quality of education. The calculated chi-square of 329.78 

is highly significant at the .05 probability level. 

Number 8_.—Slightly more than three-fourths (77.1%) of 

the responding educators in the Denton Independent School 

District either agrees or strongly agrees that computers 

should be used by schools more so than they now are used. 

Those who are undecided (20.5%) approximates the percentages 

that would be expected under a null hypothesis (20%). The 

percentage that either disagrees or strongly disagrees with 

the statement is 2.4 per cent. The calculated chi-square of 

239.90 indicates the significant departure of the observed 

from the expected distribution of responses. 

Number 9^.—This item states that a school system should 

buy all other educational materials before purchasing compu-

ters. While almost one-third (30.9%) of the responding 

educators either agrees or strongly agrees, fewer than one-

half (41.6%) either disagree or strongly disagree that a 

school system should buy all other educational materials 

before purchasing computers, and more than one-fourth (27.5%) 

is undecided in the matter. The calculated chi-square of 

73.99 indicates the significant lack of goodness of fit 

between observed and expected distributions. 
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Number 10.—The percentage of responding educators who 

either agree or strongly agree that a computer is an unneces-

sary luxury in most school settings (6.7%) is far less than 

the 20 per cent expected according to chance; so, too, is the 

percentage of undecided respondents (17.2%). The combined 

percentage of those who either disagree or strongly disagree 

with the statement (76.1%) far exceeds the combined expected 

40 per cent. The calculated chi-square of 308.94 indicates 

the significance of the observed distribution of responses 

in their departure from the distribution expected. 

Number 11.—Of the 332 responding educators a total of 

only 1.5 per cent either agrees or strongly agrees that 

computers are of little value in education because they can 

be used to teach only one or two subjects. The percentage 

of those undecided (14.8%) is less than that expected, and 

83.7 per cent of the responding educators either disagrees 

or strongly disagrees with the statement. The observed 

percentage distribution departs significantly from what may 

be expected according to chance. 

Number 12.—Only 3 per cent of the responding educators 

in the Denton Independent School District either agrees or 

strongly agrees that computers are of little value in the 

classroom because they are too difficult to use. Whereas 20 

per cent of the educators would be expected to be undecided, 
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only 16.5 per cent is undecided. Over three-fourths (80.5%) 

of the responding educators either disagrees or strongly 

disagrees with the statement. The difference between the 

expected and observed responses of the responding educators 

is significant at the .05 level. 

Number 13>.—This item states that teachers should know 

how to use a computer in their classrooms. The large majority 

(81.4%) of educators who responded to this item either agrees 

or strongly agrees. The undecided percentage is 12 per cent, 

and only 6.6 per cent either disagrees or strongly disagrees 

that teachers should know how to use a computer in the class-

room. The calculated chi-square of 338.99 is significant at 

the .05 level. 

Number 14_.—When asked to judge the statement that com-

puters are a danger because they dehumanize teaching, 54.6 

per cent of the responding Denton educators disagrees and 

25.3 per cent strongly disagrees. The undecided percentage 

is 14.9 per cent, and only 5.2 per cent either agrees or 

strongly agrees with the notion that the dehumanizing effects 

of computers on teaching make them dangerous. The calculated 

chi-square of 304.44 is significant at the .05 level. 

Number 15.—Only the teachers in the Denton Independent 

School District were asked to respond to this particular 

belief-attitude statement. The proportion of responding 
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teachers who would like to have a computer in their classrooms 

is only slightly less than two-thirds (66.2%). The proportion 

that is undecided (25.5%) is somewhat greater than the 20 per 

cent expected according to chance. Only 7.9 per cent of the 

responding teachers either disagrees or strongly disagrees 

with this belief-attitude statement. The calculated chi-

square of 134.66 is significant at p = .05. 

Number 16.—When asked to respond to the statement, "I 

would like to have a computer to assist me in instruction," 

41.3 per cent of the responding teachers (only) agrees and 

28.7 per cent strongly agrees. The total for both positive 

response categories is 70 per cent. The percentage of unde-

cided teachers is 23.8 per cent, only 3.8 percentage points 

greater than what would be expected according to chance. 

Only 3.1 per cent of the teachers disagrees and another 3.1 

per cent strongly disagrees with the statement. The differ-

ence between the actual, observed percentage distribution 

and the distribution of responses expected is significant 

(chi-square = 158.65). 

Number 17.—The percentage of responding educators who 

agrees or strongly agrees that they could make a computer 

very useful to their schools is 60.5 per cent, which is 50 

per cent greater than the expected combined 40 per cent for 

both response categories. The percentage of those undecided 
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is 32 per cent, 12 percentage points in excess of that 

expected (20%) . Only 5 per cent disagrees with the statement 

and one-half of that proportion (2.5%) strongly disagrees. 

The calculated chi-square of 161.57 indicates the significant 

departure of the observed distribution of responses from the 

expected distribution. 

Number 18.—According to a null hypothesis that predicts 

there will be no difference between and among educators in 

their responses to belief-attitude statements, 20 per cent of 

those who were surveyed should agree that they do not feel 

threatened by computers. The actual percentage is 56 per 

cent for those who fell into this response category, almost 

three times as great as what would be expected. Almost one-

third (31.1%) of responding educators strongly agrees with 

the statement. The proportion of undecided educators is 

9.3 per cent, considerably less than the expected 20 per 

cent. The combined percentage of those educators who either 

disagrees or strongly disagrees with the statement is only 

3.6 per cent, 16.4 percentage points less than the expected 

20 per cent. The calculated chi-square of 364.4 8 is highly 

significant at p = .05. 

Number 19.—The proportion of responding educators who 

believe they would enjoy using a computer in their work is 

75.6 per cent when the agree and strongly agree response 
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categories are combined. Undecided educators account for 

21.1 per cent of the total number of responding educators, 

and less than 4 per cent of the responding educators either 

disagrees or strongly disagrees with the statement. The 

chi-square of 239.84 is highly significant. 

Number 20.—More than three-fourths(79.7%) of the 

responding Denton educators would like to have a computer 

to help them with paperwork. The proportion of undecided 

responses (13.9%) is 6.1 percentage points below the 20 per 

cent expected. Only 6.4 per cent either disagrees or strong-

ly disagrees with the statement. The departure of the 

observed distribution from the distribution expected is 

significant (chi-square = 224.51). 

Number 21.—Of the 289 educators who completed this par-

ticular belief-attitude statement, 89 per cent either agrees 

or strongly agrees that they would like to attend in-service 

training on computer use in education. While only 6.9 per 

cent is undecided, 2.4 per cent disagrees with the statement. 

The percentage of those who strongly disagrees with the state-

ment is 1.7 per cent. The calculated chi-square of 293.68 is 

highly significant. 

Number 22.—Do computers provide motivation for students 

to learn? The majority of the responding educators (80.5%) 

in Denton believes that they do (54.4 per cent agrees and 
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21.1 per cent strongly agrees). Fewer educators (16.5%) than 

expected (20%) are undecided, and only 1.8 per cent disagrees 

with the statement. The proportion of those who strongly 

disagrees that computers provide motivation for students to 

learn is only 1.2 per cent. The lack of goodness of fit 

(318.76) between the observed distribution of responses and 

the expected distribution is significant. 

Number 23. Should all students learn about computers 

and how to use them as problem-solving tools? Most respond-

ing educators (21%) strongly agree that they should. The 

proportion of educators who simply agree with the statement 

is 51.9 per cent. Whereas it was expected that 20 per cent 

of those surveyed would be undecided in the matter, only 

16.8 per cent is undecided. Only 10.3 per cent either dis-

agrees or strongly disagrees that all students should learn 

about computers and how to use them as problem-solving tools. 

The calculated chi-square of 249.44 is highly significant. 

Number 24. A small minority of the responding educators 

(6.1%) agrees or strongly agrees that computers in schools 

have an adverse effect on students. The proportion who are 

undecided (18.2%) closely approximates the proportion ex-

pected (20%). Almost one-half (46.2%) of the responding 

educators disagrees with the statement that computers in 

schools have an adverse effect on students. Strongly 
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disagreeing with the notion is another 29.5 per cent of those 

educators who responded to the statement. The chi-square of 

223.96 is highly significant. 

Opinions of Educators Concerning the 
Importance of Possible Educational 

Applications of Computers 

The fourth major research question to which the partial 

systems analysis addresses itself concerns how public school 

educators in Denton, Texas, perceive the possible educational 

applications of computers. The statistical procedures for 

analyzing the data are precisely those used for analyzing the 

data in the previous section on beliefs and attitudes 

concerning educational computing. 

Possible Applications 

There are fifteen statements that comprise the computer 

applications section. The data (Table VI) for each statement 

are discussed in the following subsections. 

Number 25.—The proportion of responding educators in 

the Denton Independent School District who believe that com-

puters are important for increasing computer literacy among 

all students is 36.1 per cent, 20.2 per cent considers this 

particular application of computers as very important, and 

15.3 per cent considers the use of computers for computer 

literacy as extremely important. The cumulative percentage 

of these three response categories is 71.6 per cent, which 
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indicates that the majority of responding educators believes 

that computers for increasing computer literacy are important 

to very important. Another 21.4 per cent perceives them as 

only somewhat important, and only 7 per cent of the responding 

educators perceives computers to be not important for in-

creasing computer literacy for all students. The calculated 

chi-square of 73.75 is significant. 

Number 26.—Regarding the opinion and perception of the 

responding Denton public school educators concerning the 

possible application of computers as a problem-solving tool 

for all students, the proportion that perceives this applica-

tion as somewhat important is 20.1 per cent, only .1 percent-

age point above what could be expected according to chance 

(20%). Although 23.7 per cent perceives this application as 

very important, the percentage that considers this particular 

application of computers as important (39.2%) is almost 

double what would be expected (20%). Computers for this 

educational purpose are considered not important by 7.9 per 

cent of the educators responding and extremely important by 

9.1 per cent. The differences between the actual, observed 

percentage distribution of responses and distribution 

expected is significant (chi-square = 106.52). 

Number 27.—Most responding Denton public school educa-

tors (82%) are of the opinion that the value of computers is 
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important (43%), very important (25.6%) or extremely important 

(14.4%) for providing students with assistance in basic skills 

areas. Only 14.6 per cent considers this educational purpose 

as somewhat important, and 2.4 per cent judges this possible 

educational application of computers as not important. The 

calculated chi-square of 152.40 is highly significant. 

Number 28.—Concerning the educational application of 

computers for the enrichment of gifted and talented students, 

only 4.2 per cent of the responding educators indicates that 

this application is either not important or only somewhat 

important. The combined proportion of those who consider 

this application of computers as important (23.8%), very im-

portant (30.5%), and extremely important (41.5%) is only 

95.8 per cent. The chi-square of 201.73 is highly significant 

at p = .05. 

Number 29.—Slightly more of the responding educators 

(21.2%) than would be expected (20%) considers that the use 

of computers for slow learners is extremely important. While 

28.1 per cent perceives computers for this purpose as very 

important, another 36.1 per cent considers this as an impor-

tant application. Only 13.1 per cent of the educators who 

responded to this particular questionnaire item perceives 

computers for providing assistance to slow learners as some-

what important, and even fewer (1.5%) consider this 
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application to be not important. The lack of goodness of fit 

between the observed percentage distribution of responses and 

the distribution expected is significant (chi-square = 116.78). 

Number 30.—Regarding the importance of the use of com-

puters in education as an aid for reluctant learners, only 

1.2 per cent of those educators who responded perceives it as 

not important although 11.9 per cent considers this applica-

tion of computers as somewhat important. Over one-third 

(37.5%) of the responding educators perceives computers as an 

aid for reluctant learners as important, 28.4 per cent con-

siders this educational application of computers as very 

important, and 21 per cent judges the application as 

extremely important. The calculated chi-square of 130.48 

is highly significant at p = .05. 

Number 31.—Slightly more than one-third (33.4%) of the 

responding Denton public school educators perceives as impor-

tant the educational application of computers as an aid for 

handicapped students, but only 1.9 per cent perceives this 

application as not important, and 12.7 per cent is of the 

opinion that computers as aids for handicapped students is 

somewhat important. More than one-fourth (27.9%) perceives 

this particular application as very important, 7.9 percentage 

points below what would be expected, and 24.1 per cent believes 

that the use of computers for this purpose is extremely 
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important. The calculated chi-square of 103.70 is highly 

significant. 

Number 32.—The possible educational application of 

computers for computer programming is judged not important by 

only 3.4 per cent of those responding Denton public school 

educators. However, a combined 55.7 per cent of educators 

perceives this application of computers as either somewhat 

important or important. Both the proportions of educators 

who believe that computers for this purpose is very important 

(25.8%) and extremely important (15.1%) departs from what 

would be expected for each response category according to 

chance (20%). The discrepancy between the observed distribu-

tion of responses and the distribution expected is highly 

significant (chi-square = 110.99). 

Number 33.—More than half (57.4%) of the responding 

educators are of the opinion that the possible application of 

computers for typing (word processing) is either somewhat im-

portant (16.7%) or important (40.7%). However, 40.4 per cent 

perceives this possible educational application of computers 

as either very important (29%) or extremely important (11.4%), 

Much smaller than expected (20%) is the proportion of educa-

tors who consider this application of computers as not impor-

tant (2.2%). The calculated chi-square of 148.13 is highly 

significant at p = .05. 
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Number 34.—The proportion of responding Denton public 

school educators who consider it important to use computers 

to generate instructional-support materials exceeds one-third 

(38.5%), as does the proportion that judges this particular 

application of computers as very important (32%). The appli-

cation of computers for generating instruction-support 

materials is rated somewhat important by 14.5 per cent of the 

responding educators and not important by 2.2 per cent. Fewer 

educators (12.8%) than expected (20%) rate this educational 

application of computers as extremely important. The 

calculated chi-square of 143.66 is highly significant. 

Number 35.—Three categories of responses concerning the 

application of computers for grade averaging and reports 

exceed the 20 per cent expected for each category. Those 

responding educators who consider this use of computers as 

important is 29%; the proportion that considers the applica-

tion as very important is 30.6 per cent, but only 4.6 per 

cent thinks this educational application of computers is not 

important. More than half (51.9%) of the responding educa-

tors perceives this application of computers as either very 

important (30.6%) or extremely important (21.3%). The lack 

of goodness of fit between the observed and expected dis-

tribution of responses is significant (chi-square = 74.64). 



106 

Number 36.—Over one-fourth (25.6%) of the responding 

Denton educators considers it extremely important to use 

computers to supply student personal data, and more than one-

fourth (28.1%) also thinks this application is very important. 

Almost another one-third (30.2%) believes it is important to 

use computers to supply student personal data. The proportion 

of educators who consider this educational application of 

computers as either somewhat important (13.6%) or not impor-

tant (2.5%) is 16.1 per cent. The calculated chi-square of 

89.18 is highly significant. 

Number 37.—Almost all responding educators in the Denton 

public schools (85.6%) perceive it as desirable to use compu-

ters for student scheduling. More than one-fourth (30.4%) 

considers it extremely important, 26.1 per cent believes it 

is very important, and 29.1 per cent judges it important. 

Only 14.2 per cent is of the opinion that this use of compu-

ters is either somewhat important or not important. The 

magnitude of the departure of the observed percentage distri-

bution of responses from the expected distribution is 

significant (chi-square = 91.42). 

Number 38.—How do the responding Denton public school 

educators perceive the possible application of computers for 

attendance accounting? Although more than one-fourth (27.9%) 

perceives this use of computers as important, more than 
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one-third (35.6%) also considers it to be extremely important, 

and another 27.9 per cent of those educators who responded to 

this particular questionnaire item judges computer-based 

attendance accounting as very important. The combined propor-

tion of respondents who considers computers for this purpose 

as either somewhat important (6.1%) or not important (2.5%) 

is 8.6 per cent. The calculated chi-square of 141.52 is 

highly significant. 

Number 39.—Over one-third (34.9%) of the respondent 

public school educators in Denton considers it extremely im-

portant to use computers for inventory control, and another 

27.7 per cent perceives this application to be very important. 

The proportion that judges computer-based inventory control 

as important is 28.9 per cent, 8.9 percentage points greater 

than would be expected. Slightly more than 6 per cent be-

lieves it somewhat important to use computers for inventory 

control. Only 2.4 per cent considers this educational appli-

cation of computers to be not important. The calculated chi-

square of 139.14 is highly significant. 

Summary Rating of Computer Applications 

Table VII data provide a summary of the possible educa-

tional applications of computers ranked according to the 

respondents' perceptions of importance. The percentages 

are derived by summing the percentages of the responses in 
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TABLE VII 

POSSIBLE EDUCATIONAL APPLICATIONS OF COMPUTERS RATED 
BY IMPORTANCE ACCORDING TO RESPONDING 

EDUCATORS' PERCEPTIONS 

State- ! 
ment j 

Number j 
Application 

Percentage 
of 

Responses 

28 Enrichment for gifted and talented students 99.8 

30 Aid for reluctant learners 98.8 

29 Assistance for slow learners 98.5 

31 Aid for handicapped students 98.1 

33 Typing (word processing) 97.8 

34 Generating instructional-support materials 97.8 

27 Assistance in basic-skills areas 97.6 

39 Inventory control 97.6 

38 Attendance accounting 97.5 

36 Supplying student personal data 97.5 

32 i Computer programming 96.6 

35 i Grade averaging and reports 95.4 

37 Student scheduling 94.5 

25 ; Computer literacy for all students 93.0 

26 j Problem-solving tool for all students 
i 

92.1 
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columns 1 through 4 on the questionnaires. These four 

columns represent the responses on the continuum from ex-

tremely important, very important, important, to somewhat 

important. As indicated by the data, the least important 

application of the computer in the opinion of the respondent 

educators in Denton, Texas, is as a problem-solving tool for 

all students, while the most important application is enrich-

ment for gifted and talented students. 

Problems Associated With the Implementation of 
Computer Systems in Educational Settings 

The partial systems analysis undertaken within the Den-

ton Independent School District disclosed a number of problems 

associated with the implementation of computers in educational 

settings. The following delineation and discussion of 

problems is in answer to research question five. 

The importance of computers in education was recently 

underscored by the National Commission on Excellence in Edu-

cation which recommended that all students in American schools 

be required to take at least a one-semester course on computer 

science (7). Public pressure, too, has been mounting and has 

caused some school districts to purchase and implement compu-

ter systems before knowing much, if anything, about the needs, 

notions, and attitudes of those educators who will be affected 

by the technology. For example, the Denton Independent School 

District acquired its first computer terminal during the 



110 

1977-1978 school year. As of December, 1982, approximately 

sixty-eight microcomputers had been purchased and distributed 

to the ten schools within the district. However, a prelimi-

nary study of educator interests, beliefs, and attitudes was 

not conducted until the Fall of 1982 and Spring of 1983. It 

appears, then, that the processes of systems analysis and 

computer implementation were reversed; systems analysis 

should have come first. 

Second, school administrators often communicate poorly 

to those who are organizationally around and below them. 

Prior to the partial systems analysis of this study, the 

district's superintendent of curriculum and instruction sent 

a memorandum to each of the district's ten school principals. 

The memorandum apprised the principals of the purposes of the 

impending survey of educators beliefs, attitudes, and opin-

ions concerning the implementation of computer systems for 

educational ends, and the principals were requested to coop-

erate fully in all aspects of the survey. However, from 

interviews with teachers after the survey was conducted, it 

appears that some principals did not communicate in writing 

with their faculties and staffs regarding the purposes of the 

survey. Instead, in several cases the questionnaires were 

simply placed in faculty and staff mailboxes, with the evident 

assumption that everyone would know what to do with them. 

Everyone apparently did not know, because the number of 
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questionnaires completed per school was consistently less 

than the number principals requested for distribution to 

their faculties and staffs. 

Third, administrators occasionally do not follow through 

on written and verbal commitments to those to be affected by 

technological innovation. Through the researcher, the dis-

trict's superintendent for curriculum and instruction (2) 

assured all school principals that the results of the surveys 

conducted at their schools would be provided them within a 

short period of time. The principals appeared to appreciate 

this reassurance since high-level administrative discussions 

were about implementing computers by methods that would 

change their schools in yet-unknown ways. One principal con-

tacted in May, 1983, three months subsequent to the survey 

within schools, had received nothing from the district's 

superintendent of curriculum and instruction that revealed 

his faculty's beliefs about and attitudes toward educational 

computing. It could be frustrating and perhaps even somewhat 

disillusioning to be asked to participate in the conduct of a 

study, but never to be told the results of the study. Frus-

tration of this sort could eventually lead to a subtle, and 

later possibly manifest, refusal to cooperate in other matters, 

Fourth, participation in the survey by the educators at 

the district's ten schools was voluntary. This was reinforced 

by the instructions that educators were to complete the 
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questionnaires anonymously. Consequently, not all educators 

completed the questionnaires and returned them for analysis. 

Feasibility or attitudinal-type studies that involve volun-

tary participation among the population may expect to be 

confronted with the problem of missing data either in the 

form of incomplete questionnaires or missing questionnaires. 

Fifth, although it is fortunate that computer costs are 

continuing to decrease, budgetary constraints in many in-

stances preclude the purchase and implementation of computer 

systems regardless of need and widespread educator enthusiasm. 

Since rarely are public schools financially unconstrained, 

many rural school systems in particular may face budgetary 

obstacles to the implementation of computers and computer 

systems. 

A sixth and serious problem associated with implementing 

computers in school settings has to do with the politics of 

deployment. Superintendents should treat the schools within 

their districts fairly and impartially. Teachers, administra-

tors, and even the parents of children may create problems if 

their schools are by-passed when the time comes to distribute 

computers within the system. In the case of the Denton Inde-

pendent School District, after the 1982-1983 five-year plan 

(5) was publicized, community reaction was strongly voiced 

because of the placement of microcomputers in some schools 

but not in others; consequently, during the first year of the 

five-year plan, microcomputers were deployed to all schools. 
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Finally, feasibility studies and systems analyses should 

precede actual purchase and implementation of computer systems. 

Studies of the attitudes of people toward computers and their 

implementation are essential parts of feasibility studies. 

However, it is difficult to find suitable survey instruments 

and scales that are designed for precise measurement of educa-

tor beliefs, opinions, and attitudes. At this time there is 

a serious shortage of reliable and valid instruments of 

measurement for use by those who wish to perform systems 

analyses involving attitudes and beliefs toward computers 

and their uses. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

This study sought to identify problems associated with 

the partial application of the systems analysis process 

within an educational setting. As is common in systems 

analyses, the case study approach is used. The context for 

the analysis is the Denton Independent School District. Ad-

ditional purposes of the study are to determine the beliefs, 

attitudes, and opinions of educators concerning educational 

computing and to analyze the availability and nature of 

educational computing activities in public schools in Denton. 

Public documents were obtained and searched for informa-

tion concerning the district's past and present experiences 

with computers for administrative and instructional purposes. 

Information not available in printed form was obtained 

through interviews with the district's superintendent of 

curriculum and instruction, local school principals, and 

teachers throughout the district. 

The district's history of computer use dates back to 

the 1977-1978 school year, at which time a terminal was do-

nated for after-school use at Denton High School. In 1983, 

all ten schools comprising the district had computers 

115 
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designated for instructional purposes. All secondary-level 

schools have computer terminals for limited administrative 

use, i.e., attendance reporting. 

In order to obtain information concerning the beliefs, 

attitudes, and opinions of educators in the district, a 

review of the literature was conducted for a suitable instru-

ment. The instrument selected, Planning for Educational 

Computing: A Questionnaire for Educators, measures not only 

the beliefs and attitudes of educators toward educational 

computing but also their opinions concerning the importance 

of fifteen possible educational applications of computers. 

The instrument was distributed to all educators in the 

district's ten public schools. 

The majority of the responding Denton educators (85.5%) 

either agrees or strongly agrees that computers are valuable 

tools that can be used to improve the quality of education. 

Only 1.6 per cent of the responding educators disagrees. 

Over three-fourth (77.1%) of the responding educators 

believes computers should be used by schools more so than 

they are now used; fewer than 3 per cent disagree. Less than 

one-third (30.9%) of Denton's responding public school educa-

tors believes a school system should buy all other educational 

materials before purchasing computers; over one-fourth (27.5%) 

is undecided, but 41.6 per cent disagrees with the notion. 

Only a combined 6.7 per cent of the responding educators 

either agrees or strongly agrees that a computer is an 
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unnecessary luxury in most school settings; a total of 41.6 

per cent either disagrees or strongly disagrees with the 

statement. Not one responding educator strongly agrees with 

the questionnaire statement that computers are of little 

value in education because they can be used to teach only 

one or two subjects, and only 1.5 per cent agrees, 58.1 per 

cent of the responding educators disagrees with the statement 

and 25.6 per cent strongly disagrees. 

Less than 1 per cent of the responding Denton public 

school educators strongly agrees that computers are of little 

value in the classroom because they are too difficult to use. 

Only 2.1 per cent agrees with the statement, and a combined 

total of 80.5 per cent either disagrees or strongly disagrees. 

Almost one-fourth (24.0%) of the responding educators 

strongly agrees that teachers should know how to use a compu-

ter in their classrooms, and another 57.4 per cent agrees 

with the statement. The total of those who either agree or 

strongly agree is 81.4 per cent, and only 6.6 per cent either 

disagrees or strongly disagrees that teachers should know how 

to use a computer in their classrooms. 

The proportion of responding Denton public school educa-

tors who believes that computers are a danger because they 

dehumanize teaching is only 5.2 per cent. Over one-half 

(54.6%) agrees with the statement and slightly more than one-

fourth (25.3%) strongly disagrees that computers are dangerous 

because they dehumanize teaching. 
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The proportion of those responding teachers who agree 

that they would like to have a computer in their classrooms 

exceeds one-third (37.2%). Twenty-nine per cent strongly 

agrees that they would like to have a computer in their class-

rooms. Although over 25.5 per cent is undecided about the 

matter, only 3.8 per cent disagrees and 4.1 per cent strongly 

disagrees with this statement. 

The responding teachers in the Denton public schools 

favor having computers to assist them in instruction. Over 

one-fourth (28.7%) strongly agrees that they would like to 

have one for this purpose, and another 41.3 per cent agrees. 

Although 23.8 per cent is undecided, a total of 6.2 per cent 

either disagrees or strongly disagrees. 

Those educators who agree that they could make a computer 

very useful to their school comprise 37.9 per cent of the 

responding educators, and 22.6 per cent strongly agrees with 

the statement. While almost one-third (32%) is undecided and 

5 per cent disagrees, another 2.5 per cent strongly disagrees 

that they could make a computer very useful to their schools. 

Of the responding educators, approximately one-third 

(31.1%) strongly agrees that they do not feel threatened by 

computers, and more than one-half (56%) agrees. Only 2.4 per 

cent disagrees, and 1.2 per cent strongly disagrees with this 

statement. 

The majority of the responding Denton educators believes 

that having the use of a computer at work would be enjoyable. 
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Strongly agreeing with the notion is 28.8 per cent and 46.8 

per cent also agrees; the percentage undecided is 21.1 per 

cent. Only a very small minority disagrees(2.1%) or strongly 

disagrees (1.2%). 

Most responding Denton public school educators would like 

to have a computer to help them in their paperwork. Over one-

third (36.7%) strongly agrees and 43 per cent agrees that they 

would like to have a computer for this purpose; undecided is 

13.9 per cent, 5.1 per cent disagrees, and less than 2 per 

cent (1.2%) strongly disagrees. 

Those responding educators who strongly agree that they 

would like to attend in-service training on computer use in 

education comprise 41.2 per cent, and 47.8 per cent agrees. 

The total of those who want in-service training on computer 

use in education is 89 per cent, only 6.9 per cent is unde-

cided, and 4.1 per cent either disagrees or strongly 

disagrees. 

Most of the responding public school educators in Denton 

believe that computers provide motivation for students to 

learn; 54.4 per cent agrees and 26.1 per cent strongly agrees. 

Undecided is 16.5 per cent. Only 3 per cent either disagrees 

or strongly disagrees that computers motivate students to 

learn. 

The percentage of responding educators is 72.9 per cent 

who either agrees (51.9%) or strongly agrees (21%) that all 
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students should learn about computers and how to use them 

as problem-solving tools. Undecided is 16.8 per cent but 

less than 10 per cent (9.1%) disagrees and even fewer (1.2%) 

strongly disagree that all students should learn about 

computers and how to use them as problem-solving tools. 

The majority of the responding educators either dis-

agrees (46.2%) or strongly disagrees (29.5%) that computers 

in schools have an adverse effect on students. Less than 20 

per cent (18.2%) is undecided. Only 4.9 per cent agrees and 

even fewer (1.2%) strongly agree that computers in schools 

have an adverse effect on students. 

More than one-third (36.1%) of the responding Denton 

public school educators believes that the use of computers 

is important for increasing computer literacy among students. 

This possible educational application of computers is per-

ceived as very important by 20.2 per cent and as extremely 

important by 15.3 per cent of these educators. Only 7 per 

cent is of the opinion that computers are not important for 

increasing computer literacy among all students. 

The possible educational application of computers as a 

problem-solving tool for all students is perceived as not 

important by 7.9 per cent of the responding Denton educators. 

Although only 9.1 per cent believes this use of computers is 

extremely important, almost one-fourth (23.7%) perceives 

it as very important to use computers as a problem-solving 
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tool for all students. More than one-third (39.2%) considers 

it important, and 20.1 per cent considers it somewhat impor-

tant to use computers for this educational purpose. 

Of the responding educators, 14.4 per cent believes that 

it is extremely important to use computers for assistance in 

basic skills areas, and 25.6 per cent perceives this applica-

tion of computers as very important, while 43 per cent also 

believe this application is important, 14.6 per cent feels it 

is only somewhat important and 2.4 per cent considers it not 

important. 

It is extremely important to use computers for the 

enrichment of gifted and talented students, according to 41.5 

per cent of the responding public school educators in Denton, 

and an additional 54.3 per cent believes the use of computers 

for this purpose is either very important (30.5%) or important 

(23.8%). Only 4.2 per cent considers this possible educa-

tional application of computers as either somewhat important 

(4%) or not important (.2%). 

For assisting slow learners, the possible use of compu-

ters is not viewed as either extremely important (21.2%) or 

very important (28.1%) by the responding educators. More 

than one-third also believes this use of computers is impor-

tant. Only 24.6 per cent believes it is either somewhat 

important (13.1%) or not important (1.5%) to use computers 

for assisting slow learners. 
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The proportion of the responding educators who consider 

it extremely important to use computers as an aid for reluc-

tant learners is 21 per cent, while more than one-fourth 

(28.4%) perceives this particular computer application as 

very important, and over one-third (37.5%) considers it impor-

tant. The combined percentage is 13.1 per cent for those who 

believe computers as an aid for reluctant learners is either 

somewhat important (11.9%) or not important (1.2%). 

Very few of the responding educators (1.9%) are of the 

opinion that computers are not important as an aid for handi-

capped students, and only 12.7 per cent perceives this com-

puter application as somewhat important. While slightly more 

than one-third (33.4%) considers the application as important, 

27.9 per cent considers it very important and 24.1 per cent 

as extremely important. 

The possible application of computers for computer pro-

gramming is considered extremely important by 15.1 per cent 

of the responding educators. Over one-half (64.3%) perceives 

this application as either very important (25.8%) or important 

(38.5%). Only 20.6 per cent considers it to be either some-

what important (17.2%) or not important (3.4%) to use computers 

for computer programming. 

The use of computers for typing (word processing) is 

perceived by only 2.2 per cent of the responding public school 

educators in Denton to be not important, and 16.7 per cent 
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believes it to be only somewhat important to use computers 

for this purpose. However, 40.7 per cent considers it impor-

tant to use computers for typing (word processing). A total 

of 40.4 per cent judges this possible application of computers 

as either very important (29%) or as extremely important 

(11.4%). 

Using computers to generate instructional-support mate-

rials is perceived as not important by only 2.2 per cent of 

the responding Denton public school educators, and only 14.5 

per cent is of the opinion that it is somewhat important to 

use computers for this purpose. Those who believe this appli-

cation is important represent 38.5 per cent of the responding 

educators. It is the opinion of 32 per cent that using compu-

ters for generating instructional-support materials is very 

important, and 12.8 per cent considers it extremely important. 

A minority of the responding Denton public school educa-

tors (29.1%) believes it either not important (4.6%) or only 

somewhat important (14.5%) to use computers for grade 

averaging and reports. Twenty-nine per cent (29%) perceives 

this use of computers as important, and a total of 51.9 per 

cent of all responding educators considers computers for this 

purpose as either very important (30.6%) or extremely 

important (21.3%). 

The use of computers for supplying student personal data 

is considered to be either not important (2.5%) or only 
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somewhat important (13.6%) by a minority of the responding 

educators. This particular application of computers is 

considered to be important by 30.2 per cent of the educators, 

as very important by 28.1 per cent, and as extremely important 

by 25.6 per cent. 

Those educators who consider computers as extremely im-

portant for student scheduling accounts for 30.4 per cent of 

all responding educators, a further 26.1 per cent considers 

this application of computers to be very importnat, and 29.1 

per cent considers it an important application. A minority 

of 14.2 per cent considers using computers for student sched-

uling as either only somewhat important (8.9%) or not impor-

tant (5.3%). 

The minority of the responding Denton educators (8.6%) 

perceives the use of computers for attendance accounting as 

either not important (2.5%) or only somewhat important (6.1%). 

More than one-fourth (27.9%) considers the use of computers 

for this purpose as important. The majority of these respon-

dents (63.5%) believes this use of computers to be either 

very important (27.9%) or extremely important (35.6%). 

Using computers in education for the purpose of inven-

tory control is perceived to be either extremely important 

(34.9%) or very important (27.7%) by most of the responding 

Denton educators (62.6%); furthermore, over one-fourth (28.9%) 

considers this an important application of computers. The 
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total percentage of those who perceived computers for inven-

tory control as either somewhat important (6.1%) or not 

important (2.4%) is only 8.5 per cent. 

Conclusions 

As a result of this study, the following conclusions 

may be drawn. 

1. Although educators in the Denton Independent School 

District have a positive attitude about the advantages of 

educational computing, their enthusiasm appears to exceed 

their desire to use computers for most possible applications. 

2. Community pressure has accelerated the installation 

of computers in all Denton Independent School District 

schools, but this community interest apparently has not 

extended to demands to see results of computer applications. 

3. As a result of the community-demanded dissemination 

of computers, Denton Independent School District implementa-

tion efforts have been hindered by a shortage of trained 

personnel. 

4. The willingness of the responding educators to 

learn more about computers appears to be limited to in-

service training during time periods that do not impinge on 

teachers' free time. 

5. Since the data show that these educators consider 

the most important application of computers to be for 
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enrichment for gifted and talented students and the least 

important application of computers to be as a problem-solving 

tool for students, this appears to be further indication that 

the computer literacy level of teachers should be enhanced. 

6. Because the data show that the Denton Independent 

School District educators perceive that the most important 

computer applications to be related to areas that probably 

include a minority of their students (talented and gifted, 

reluctant, slow, and handicapped learners), it appears that 

these educators are overlooking the myriad ways in which 

computer applications can help the majority of students. 

Recommendations 

Based on the data reported in this study and a review of 

the literature, the following recommendations for future 

research are made. 

1. The beliefs and attitudes of educators within local 

districts need to be researched on an on-going basis. 

2. At least a partial systems analysis should be under-

taken before implementing computers and computer systems in 

education. 

3. Additional research needs to be done to ascertain 

what determines whether educators are positive or negative in 

their beliefs and attitudes towards computers in education. 
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4. Continuing research needs to be conducted to deter-

mine the effectiveness of in-service computer training for 

teachers at the local level. 

5. Future research and research reporting on computers 

in education must more closely adhere to the standards for 

acceptable research and publishing. 

6. Future research on attitudes of educators toward 

computing needs to take into consideration the fact that 

attitudes are differentiating in nature. 

7. Research needs to be done on other phases and 

aspects of the systems analysis process applied to education. 
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Appendix A 

Memorandum of Introduction 

November 16, 1982 

M E M O R A N D U M 

TO: Denton I.S.D. Principals 

FROM: Ray L. Chancellor 

SUBJECT: Kathy Norris/Computer Survey 

The NTSU department of Computer Sciences will be working 
closely with the district as we continue our planning to 
institutionalize computer education at all levels in all 
schools. Dr. Jim Poirot, chairman, has suggested that we 
first establish a data base from which systems plannings 
can be initiated over the next several years. 

Beginning this planning will require an assessment of teacher 
backgrounds, attitudes, and opinions. In order to obtain the 
needed information, Ms. Kathy Norris (doctoral candidate 
under Dr. Poirot), will be working with each principal to 
begin surveying teachers. She will begin making contacts on 
November 22, 1982, to determine the best procedures to use in 
your building. 

Please extend full cooperation with her in this important 
survey of your staff. Accurate information is vital to all 
current planning and only through your leadership and coopera-
tion can we avoid the pitfalls associated with a poorly 
established data base. 

/am 
cc: Dr. Robert T. McGee 

Dr. Jim Poirot 
Ms. Kathy Norris 
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Appendix B 

Survey Instrument 

PLANNING FOR EDUCATIONAL COMPUTING 
A Questionnaire for Educators 

Part I 

1. In what area of education do you work? (Check all that 
apply) 

Administrative 
Teaching 
"Staff 

What grade level(s) do you teach, or what are your 
responsibility levels? (Check all that apply) 

K-2 
3-4 
5-6 
7-9 
10-12 

3. In which of the following subject areas do you teach or 
work? (Check all that apply) 

Science Language Arts 
Social Studies Career Education 
_The Arts Foreign Languages 
_Business Education Physical Education 
Mathematics Other: 

Please respond to the next four questions by circling "1" 
for "Yes" and "2" for "No." 

a. Do you own a home computer? 
b. Have you ever regularly used a computer 

for personal computing? 
c. Do you personally use computers at your 

school? 
d. Do you consider yourself a "beginner" in 

the use of computers in education? 

How many college courses (if any) have you taken 
in which you used a computer? 

Yes No 
1 2 

1 2 

1 2 

1 2 
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6. How many in-service training sessions (if any) have you 
attended on computer use? 

Part II 

Please carefully read statements 7-24 and respond by circling 
1, 2, 3, 4, or 5 to indicate the degree to which you agree or 
disagree with each statement. 

7. Computers are valuable tools that can be 
used to improve the quality of education. 

8. Computers should be used by schools more 
than they are now. 

9. A school system should buy all other ed-
ucational materials before purchasing 
computers. 

10. A computer is an unnecessary luxury in 
most school settings. 

11. Computers are of little value in educa-
tion because they can be used to teach 
only one or two subjects. 

12. Computers are of little value in the 
classroom because they are too 
difficult to use. 

13. Teachers should know how to use a 
computer in their classroom. 

14. Computers are a danger because they 
dehumanize teaching. 

15. I would like to have a computer for use 
in my classroom. (Teachers only) 

16. I would like to have a computer to 
assist me in instruction. (Teachers 
only) 

17. I could make a computer very useful to 
my school. 

<D T 5 
> i CD CD CD > i 

i—1 M CD r—H 
tn tr> • H i J i <D 
£ fd Cn O <u d (D 
0 (f) cd CD < l ) O M 
J-\ * H CO 1 3 J-i ̂  Cn 
- P Q • H £ + J < ! 
cn Q D co 

1 2 3 4 5 
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<1) T5 
>i 0) 0) CD 
•—1 M CD rH cn U tj\ <u 
£ O CD d cu 
0 0) cd CD CD o u -H CO M cn 
4-> Q •H -P <3 
W Q D C en 

1 2 3 4 5 18. I don't feel threatened by computers. 

19. I would enjoy using a computer in my 
work. 1 2 3 4 

20. I would like to have a computer to help 
me with paperwork. 1 2 3 4 

21. I would like to attend in-service train-
ing on computer use in education. 1 2 3 4 

If yes, indicate when: after school; 
Saturdays; in-service day; 
Community Ed. (evenings); concen-

trated pre-school-year workshop. 

22. Computers provide motivation for students 
to learn. 1 2 3 4 

23. All students should learn about computers 
and how to use them as problem-solving 
tools. 1 2 3 4 

24. Computers in schools have an adverse 
effect on students. 1 2 3 4 

Part III 

Numbers 25-39 list possible educational applications of compu-
ters. Please respond by circling 1, 2, 3, 4, or 5 to indicate 
your opinion of the importance of each application. 

-P -P -P -P >i-P 
C +J fl CJ G rH s rtf fti cti ftf rd <D fti 

-P -P S -P 
U & U U U CD U 
0(1)0 0 >i 0 M 0 

+3 OU g Cu Qa U GI+> QA 
o e o e gcuexe 
IZiHWH H > H w H 

25. Computer literacy for all students. 1 2 3 4 5 

26. Problem-solving tool for all students. 1 2 3 4 5 

27. Assistance in basic-skills areas. 1 2 3 4 5 
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-P 4J 4-> -P 
a a +> c >1 c 
<ti -P to c ICH (5 
+J <« +> to +J CI+J 
H Si M 4J 5-1 g u 
O 5 O M 0 0 0 
Qij) ao >iftn a 

-pgggaMg+jg 
O H O H g d J H X H 3 CO H > w 

28. Enrichment for gifted/talented students. 1 2 3 4 5 

29. Assistance for slow learners. 1 2 3 4 5 

30. Aid for reluctant learners. 1 2 3 4 5 

31. Aid for handicapped students. 1 2 3 4 5 

32. Computer programming 1 2 3 4 5 

33. Typing (word processing) 1 2 3 4 5 

34. Generating instruction-support materials. 1 2 3 4 5 

35. Grade averaging/reports. 1 2 3 4 5 

36. Supplying student personal data. 1 2 3 4 5 

37. Student scheduling. 1 2 3 4 5 

38. Attendance accounting. 1 2 3 4 5 

39. Inventory control. 1 2 3 4 5 
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