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This study examines the association between the 

attitudes of students toward computers and their knowledge 

of the ethical uses of computers. The focus for this 

research was undergraduate students in the Colleges of Arts 

and Sciences (Department of Computer Science), Business and 

Education at the University of North Texas in Denton, Texas. 

The instrument used combined questionnaires developed 

and tested by George Bear and Roy Gabriel. These 

questionnaires, coupled with four demographic items, 

comprised the instrument. 

The instrument was presented during the last week of 

September, 1991 to undergraduates enrolled in introductory 

courses in the Colleges of Arts and Sciences, Business and 

Education. Students with more positive attitudes toward 

computers differed significantly (p < .05) from students 

with less positive attitudes toward computers in their 

knowledge of the ethical uses of computers. 

Pearson's product moment correlation was performed to 

determine the strength of the association between the scores 



on the portion of the instrument measuring students' 

knowledge of the ethical uses of computers and the scores on 

the attitude portion. In addition to the correlation 

between attitude and ethical knowledge, women were found to 

have significantly greater knowledge of ethics (g < .05) 

than men in this sample. 

The mean score on the ethical knowledge portion of the 

instrument 9.427 (N=157), for this sample was substantially 

higher than that discovered by Bear in 1985. Bear found a 

mean score of 5.98 (N = 56) on the same instrument. A 

single T-test using the pooled variance of the two standard 

deviations showed this difference to be significant (p < 

.001). This variation could be explained by a difference in 

the subjects of the two studies or by an increase in the 

ethical knowledge of the population between 1985 and 1991. 

Either case indicates the necessity for more research with 

an instrument having a greater discrimination. 
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CHAPTER 1 

INTRODUCTION 

The ethical issues surrounding the use of computers are 

as current as the technological advances of today and, in 

some ways, as old as humanity itself. However, to speak of 

ethics in computing, one must first recognize that 

technology, far from being value-free, is rather value-

laden. (Martin and Holtz, 1991). Computers can proscribe 

and prescribe relationships between people and between 

countries. Many legal and ethical concerns directly relate 

to the use, and at times the abuse, of computing technology. 

The ability of these machines to capture, store and transmit 

data has changed the way modern civilizations view their 

world. For example, questions of software piracy, hacking, 

virus transmission and logic bombs could not exist without 

computers. Because this new technology is not value-free, 

the societies employing it must either develop or apply an 

ethical standard to its use. The study of computer crime 

trials shows that in many situations traditional ethical 

postures do not prevent computer abuse. Questions raised by 

the application of computers have no direct parallel in 

traditional historical study. The introduction of a new, 

value-laden technology requires a rethinking of a society's 

ethical stance. The introduction and enhancement of 
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computers demands that the society implementing them revisit 

existing ethical positions and, at times, develop new 

ethical views. Taffee (1984) called for value clarification 

techniques to be applied to computer related issues. 

Many aspects of the study of computer ethics are 

dynamic, changing as computer technology itself advances. 

An example of this reformation is the way society now views 

hackers and other computer criminals. In the 1970s society 

often considered these individuals "Robin Hoods" of Silicon 

Valley (Sullivan, 1984) . Now they are simply viewed as 

criminals who use computers to commit their crimes 

(Alexander, 1990). Since 1986 many laws have been either 

passed or amended to define computer crime and to impose 

serious penalties on those who practice it (Knight, 1990). 

Recently the Supreme Court let stand the lower court's 

conviction of Robert Morris, strengthening the case against 

computer abuse (Ubois, 1991). 

Many respected researchers agree that the topic of 

ethical practices in computing needs to be part of any 

course of study in computer science. Buck Bloombecker 

(1990), Director of the National Center for Computer Crime 

Data, points out that one goal of university computer 

literacy programs should be to provide moral guidance to 

students. Forester and Morrison (1990) go a step further: 

Computing educators should not merely be in the 

business of training technicians. They should be 



producing articulate information technologists — 

technologists endowed with communication skills, 

•people skills' and possessing an appreciation of the 

social and ethical implications of information 

technology. (p. 7) 

Martin and Holtz (1991) have proposed a strategy for 

teaching computer ethics as an integrated part of four-year 

computer science curricula. They believe that "The 

challenge computer educators face is to develop strategies 

that will raise the awareness of students regarding ethical 

and moral issues related to computer technology at the same 

time that they are developing their technical expertise" (p. 

1) • 

One significant way to ascertain an educational need is 

to look to the professional societies served by the field in 

question. In this case, the Association for Computing 

Machinery (ACM) and the Computer Society of the Institute of 

Electrical and Electronic Engineers (IEEE-CS) formed the 

Joint Curriculum Task Force. This task force began work in 

the spring of 1988. Its charter was to define a set of 

recommendations for the design and implementation of 

undergraduate curricula in the discipline of computing 

(Turner, 1991). The task force published its 

recommendations in March, 1991 as a report by the Joint 

ACM/IEEE-CS Curriculum Task Force. Of the six goals in this 

report for undergraduate programs, the fourth goal requires 



that undergraduate programs provide an environment that 

furnishes students with exposure to ethical and social 

issues associated with the computing field (Turner, 1991). 

The report explains that "Undergraduates also need to 

understand the basic cultural, social, legal and ethical 

issues inherent in the discipline of computing." (Turner, 

1991, p. 73). 

Since 1986 many authors, such as Bequai (1986), Elmer-

DeWitt (1987) and Brody (1988), have written articles 

describing different types of computer crime. These 

articles examine the consequences of computer users who fail 

to exercise ethical judgments. Harrington and McCollum 

(1990) describe many examples of unethical computer use. 

They explain that every information science professional, no 

matter what level, must have a code of conduct and a set of 

decision guidelines. This is clearly a call to the 

institutions of higher learning already doing an excellent 

job of teaching students to use computers. Instructors must 

not overlook their students' preparation concerning the 

ethics involved in computer use (Bequai, 1987). 

An understanding of the current lack of education in 

computer ethics begins with an examination of the teaching 

environment of computer literacy courses. Conscientious 

computer science instructors should help students develop 

their ethical positions toward computer use. Societies for 

professional computer users are calling for ethics courses 



in computer science curricula (Martin and Martin, 1990). 

Chairpersons of several computer science departments admit 

the need for this type of training (Gottleber, 1988). 

However, these same chairpersons have been uncomfortable 

deciding who should teach these classes. 

Recent research shows that students with more favorable 

computer attitudes scored higher on a computer ethics scale 

than students with a less favorable attitude (Bear, 1990). 

This is the expected outcome based on the research done by 

Roberts (cited in Bear, 1990), who found that a positive 

attitude toward a subject enhances the acquisition of 

knowledge of that subject. Students who have a positive 

attitude toward computers are more aware of the ethical use 

of those machines than students with a less positive 

attitude (Bear, 1990). 

Because Bear (1990) worked with high school students, 

it is important to discover if the relationship he found 

holds true for college students. If it does, computer 

literacy instructors should help students become more 

positive toward computers. In this way, instructors could 

help their students increase their knowledge of correct and 

incorrect computer usage. If a positive attitude toward 

computers helps students acquire knowledge of computer 

ethics, conscientious computer professionals must strive to 

help students achieve a positive attitude. 



Statement of the Problem 

The problem addressed in this study is the association 

between students' attitudes toward computers and their 

understanding of the ethical issues effecting the uses of 

computers. 

Purpose of the Study 

This study examined the association between students' 

attitudes toward computers and their understanding of 

ethical issues related to computer usage. There has been 

little research carried out in this area to date. This 

study extended the work of George Bear (1990) to university 

students. The previously validated elements from the Bath 

County Computer Attitude Scale (BCCAS) (Bear, 1987) and the 

Northwest Regional Educational Laboratory (NWREL) multiple 

choice item set (Gabriel, 1985) formed the primary portion 

of the instrument. 

1. The first set of items, from NWREL, established the 

students' knowledge of ethical computer use. 

2. The second element, BCCAS, determined the students' 

attitudes about computers. 

3. The first demographic item, gender, helped discern 

if there was a relationship between students' gender 

and either their attitudes about computers or their 

knowledge of computer ethics. 

4. The second demographic item, age, identified any 

relationship between students' ages and either their 



attitude about computers or their knowledge of computer 

ethics. 

5. The third demographic item, the number of computer 

courses taken, determined if greater exposure to 

computer classes had any effect on students1 attitudes 

toward computers or their understanding of the ethical 

uses of these devices. 

6. The last demographic item, owning a personal 

computer, resolved whether ownership of a personal 

computer had any relationship to students' attitudes 

toward computers or their knowledge of the ethical use 

of a computer. 

Hypothesis 

HO: There will be no significant association between 

students' attitudes toward computers and their knowledge of 

the ethics of computer usage in a sample of college 

undergraduates taking introductory computer-related courses. 



CHAPTER II 

SYNTHESIS OF RELATED LITERATURE 

The literature concerning the relationship between 

students' attitudes toward computers and their knowledge of 

the ethical uses of computers is sparse. George G. Bear at 

the University of Delaware has done much of the research in 

this area. His paper Knowledge of Computer Ethics: Its 

Relationship to Computer Attitude and Sociomoral Reasoning 

(1990) is one of the important works in this field. 

Many respected professionals perceive computer ethics 

as a separate field of study. James H. Moor (1985) makes 

the point that computers are a new form of technology and, 

as such, require new ethics. Johnson (1985) posits that 

computers as new technology pose new versions of standard 

moral problems. For example, the current ethical position 

taken by our society regarding theft as wrong is based on 

the premise that taking something that belongs to another 

deprives that other of the rightful use of that which was 

stolen (Gonsalves, 1985). However, if the thief steals 

software by using a computer to copy it, the victim retains 

complete use of that software. Therefore, by the 

traditional ethical standard the legitimate owner has not 

been wronged. However, software piracy is unethical to most 

knowledgeable professionals (Forester and Morrison, 1990). 

8 
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Illegal copying of software deprives its originator of the 

income from the lost sales of the copied software. This 

case illustrates some of the complexities which face those 

who study the ethics of this new technology. The problem of 

software piracy is further complicated by the legal 

actuality that the purchase of a software package is usually 

only the procurement of the right to use that software, not 

to modify or copy it. Johnson (1985) also explains that 

this new technology creates moral dilemmas never before 

considered in their current forms. As an example, she 

raises the question of whether personal information stored 

on a computer and unseen by humans can constitute an 

invasion of privacy. Bynum (1990) points to the unique 

ethical problems inherent with computer usage and the 

ethical implications of computer technology. Schuler and 

Jacky (1989) expand on this issue by raising questions about 

the ethical use of smart weapons based on the science of 

artificial intelligence. None of these issues would have 

arisen as ethical problems were it not for computers. 

There can be no question that ethics must become part 

of any computer related curricula. Johnson, Olson and Post 

(1989) document the legal ramifications of ignoring this 

critical subject matter. Respected scholars in this field 

have asked that ethics become part of the earliest computer-

related curricula; i.e., in computer literacy classes 

(Bloombecker, personal communication, February, 1991). Even 
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children need to become aware of the need to exercise the 

responsibilities inherent in using computers (Bloombecker, 

1991). Hunt and Shelton (1989) are even more exacting and 

advise training children in the ethical use of computers 

starting as early as kindergarten. DeLoughry (1988) writes 

that the failure of many colleges and universities to teach 

the ethical responsibilities of computer usage to their 

students is a potentially catastrophic problem for society. 

He then quotes many respected authorities such as Johnson, 

Weizenbaum and Phillips as they explain why teaching the 

ethical use of computers is so critical. Some forward-

thinking universities have already incorporated courses in 

computer ethics into their computer science curricula. For 

example, one goal of the computer literacy course at Ferris 

State University (Hobart, Octernaud, Sytsma, 1988) is to 

help students understand ethical issues caused by the 

development of computers. Batya Friedman (1990) has 

collected thirty-five syllabi from educators teaching 

courses on the social impact of computers. The James 

Madison University, Harrisonburg, Virginia, Computer 

Literacy Committee (1989) issued a comprehensive computer 

ethics statement that is a part of both their instructor and 

student guides to computing. To further underscore the 

importance of taking a positive stance on this issue, Keith 

Miller (1988) made the point that computer science 

professors always teach computer ethics. If they choose to 
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ignore the ethical responsibilities inherent in the use of 

computers, they teach that ethics in computing are 

unimportant. Slowly, the community of scholars is taking 

steps to help students acquire more knowledge of ethical 

computing techniques. 

It is critical to understand that knowledge of ethics 

in no way presupposes ethical behavior. B. Lumsden, H. 

Smith, and J. Young (personal communication, May, 1991) 

point out that to teach students about ethical behavior 

regarding computers does not guarantee that the students 

will exhibit ethical behavior in their use of computers. 

Rather, it only enables the students to make knowledgeable 

choices whether to behave ethically or unethically. Martin 

and Holtz (1991) reiterate this notion: 

Our belief is that ethics cannot be taught; rather what 

can be taught is a framework for evaluating ethical 

dilemmas and making decisions. In accepting the 

premise that technology is value-laden, we stress the 

need to teach a methodology of explicit ethical 

analysis in all decision-making related to technology, 

(p. 5). 

To amplify this idea, they conclude their paper with the 

statement: 

We should not delude ourselves into thinking that 

simply teaching about ethics will be a panacea for the 

problems now faced by society due to computer 
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technology, but we should demonstrate our commitment to 

ethical behavior by providing an ethical context across 

computer education at all levels, (p. 11). 

In his analysis of the case of Robert Morris and the 

Internet virus of 1988, Harber (1988) called for the 

teaching of computer ethics as a mandatory part of college 

computer literacy classes. Beale (1989) points out that 

many hackers fail to realize that their manipulations of 

other's computers are wrong. The common thread among the 

opinions of all these respected professionals is their 

belief that computer ethics must be taught in computer 

classes as the students learn to use computers. Martin and 

Holtz (1991) believe that the topic of ethics in the use of 

computers needs to be integrated throughout four-year 

computer science curricula. This exceeds the requirements 

suggested by the IEEE-CS recommendation and lends further 

credence to the necessity for teaching ethics to students 

learning about computers. 

Computer crime began as the sole province of computer 

professionals. 

In the 1960s and 1970s computer heists were often the 

closely guarded monopoly of computer operators, 

programmers, magnetic tape librarians, electronic 

engineers, and other 'techno types.' This is no longer 

true. Now any person armed with a little bit of 
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knowledge and access to a keyboard can become a 

computer criminal in three easy steps: (1) buy an 

inexpensive personal computer ($500 is often more than 

adequate); (2) read the instructions that come with the 

computer; and (3) master the keyboard. (Bequai, 1987, 

p. 48). 

Many computer crimes receiving wide media coverage were 

committed by individuals with little knowledge of computer 

science. These criminals learned only enough to begin to 

use the computer, found a weakness in the security system 

and took advantage of it (Bequai, 1987). Software piracy, 

one of the most common and expensive forms of computer crime 

(Lewenstein, 1985), can be committed with one simple command 

on most computer systems. Most known computer crimes have 

been committed by users with little knowledge or experience 

(Bequai, 1987). This is not to say that professionals do 

not commit computer crimes, but rather to explain that it 

takes little knowledge to commit some forms of computer 

crime. 

An individual's moral response to a given situation is 

partly determined by that individual's knowledge of that 

circumstance or similar situations. Kowalski (1991) found 

that students caught by a computer virus while pirating 

software tended to view their behavior as less ethical than 

students who had not been caught. Recent research shows 

that as students' expertise with computers increases, they 
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become more knowledgeable about the ethical uses of 

computers. The work by Instone and Leventhal (1989) 

supports the findings of Leventhal and Chilson (1988), who 

learned that as students became more experienced with 

computers, their knowledge of the ethical uses of computers 

increased. This leads to the conclusion that students need 

to be presented with a detailed set of experiences 

simulating the real world of computer uses to enable them to 

increase their knowledge of moral patterns of behavior. 

Jerome H. Saltzer (1989) describes work done at the 

Massachusetts Institute of Technology to meet the perceived 

need of instilling a sense of ethics in the students who use 

computers. The Massachusetts Institute of Technology 

curriculum includes a section on the ethical uses of 

computers in their entry-level computer literacy classes. 

Most the documented research on attitudes and ethics 

took place before the public outcry triggered by the 

Burleson and Morris trials in 1988 and 1989 respectively. 

Gene Burleson was the first computer criminal convicted of 

harmful access under the Texas computer sabotage law 

(Malone, 1988). He used a program classed as a Trojan Horse 

to erase critical files stored on his ex-employer's 

computer. His trial received national publicity and focused 

the nation's attention on the problems created by unethical 

computer programmers. Harmful access was of such concern 

that computer viruses (the popular media name for all 
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harmful programs) made the cover of Time magazine in 

September, 1988 (Elmer-DeWitt). Within one year, Robert 

Morris, a Cornell graduate student who was convicted of 

releasing a virus on the ArpaNet and Internet computer 

networks, received international media attention (Alexander, 

1989). If society looks on these crimes with the same 

disdain that it views similar crimes unrelated to computer 

technology, the attention might serve as a deterrent. 

However, with light sentences and job offers for offenders 

following this form of crime, media attention can hardly be 

seen as a discouragement (Forester and Morrison, 1990). 

Spafford (1991) explains that hiring a known computer 

criminal because of his or her criminal past may prove to be 

a liability. Recent media coverage may possibly have raised 

the awareness of many members of society who had been 

ignorant of major computer crimes before these trials. 

Other researchers have developed reliable tools to 

determine students1 attitudes about computers and their 

knowledge of computer related ethics. Gabriel (1985) of the 

Northwest Regional Educational Laboratory (NWREL) developed 

a set of test items designed to evaluate students' knowledge 

of the ethical uses of computers. Bear (1990) designed a 

set of test items to measure students• attitudes toward 

computers. These items were validated through their use in 

other studies (Bear, 1990). 

Most of the previous computer attitude studies looked 
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at teaching the facts of computer literacy rather than 

looking at the development of a moral stance. The majority 

of these studies used a population of junior high or high 

school students instead of a college population. 

In a pseudo-longitudinal study at the Swedish 

University, Kowalski (1991) found that from 1986 to 1990 

students were significantly more likely to possess 

questionable or unethical attitudes regarding computer 

usage. This study was not a true longitudinal study because 

the same students were not tracked through the five years of 

the study; rather, students with similar study programs were 

compared. These investigations provide guidelines for 

research into students' attitudes toward computers and their 

knowledge of the ethical use of computers. The dearth of 

studies in this area shows that much remains to be done in 

this field. 

Significance of the Study 

The increase in the number of computers and computer 

applications throughout this country is astounding. In 1984 

950 thousand personal computers were sold in the United 

States. By 1991 that figure was expected to top five 

million (Bequai, 1987). As computer usage increases, it 

becomes more obvious that the moral use of these devices 

lags behind the development of the technology (Bequai, 

1987). Martin and Martin (1990) point out the inadequacy of 
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moral codes of conduct now practiced by computer 

professionals. They, among many, argue that moral codes of 

conduct must be incorporated into the core of computer 

science curricula. The growing number of computer crimes 

and the increase in computer abuse dramatically illustrate 

this need. 

This study, by identifying the association between 

students' attitudes toward computers and their knowledge of 

ethical computer usage, will serve as a tool for educators 

as they help students develop knowledge of moral standards 

concerning computers. Martin and Martin (1990) are careful 

to explain that the ethics of computer usage do not directly 

relate to other moral systems. The study of computer ethics 

must deal with special issues because it requires 

professionals to face situations unique to computer 

applications. Learning how people develop their personal 

moral stance in relation to computers is vital in teaching 

them ethical uses of computers. This study was of 

significance for the following reasons: 

1. Those teaching courses that contain a component of 

computer ethics can benefit from knowledge about the 

association described in this work. 

2. Professional organizations such as the Association 

for Computing Machinery (ACM) and the Institute of 

Electrical and Electronic Engineers (IEEE) have pointed 

out the weakness of students' moral preparation. To 
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combat this obvious weakness, these organizations have 

required that computer science curricula contain at 

least eleven hours of instruction in the impact of 

computers in society and the ethical use of computers. 

This study may provide educators with an additional 

tool to help their students develop their own moral 

guidelines and meet this need. 

3. Other professionals, including Bear, Bloombecker 

and Gabriel, have expressed interest in the outcome of 

this study. They have been very supportive in 

supplying instruments and guidance and continue to 

provide support and encouragement. 

4. The current knowledge of the association between 

students' attitudes toward computers and their 

knowledge of computer ethics is sparse. Additional 

research will presumably contribute to the body of 

knowledge. 

Therefore, this study is consequential and timely for 

professionals in fields involving computer application. 

Definition of Terms 

There are three terms that need definition for this 

proposal. These terms can have varied meanings depending on 

the reader's personal experience. 

Sociomoral reasoning - that combination of reasoning 

abilities that individuals use to make moral decisions. 
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Kohlberg (1981) first proposed this definition. 

Ethics - derived from the Greek root ethos. meaning 

character-guiding beliefs, standards or ideals that 

pervade an individual, group or community of people 

(Nagarajan, 1990). 

Computer ethics - a field of study, dynamic in nature, 

that looks at the relationships among facts, concepts, 

policies and values about the development, use and 

limitations of computer technology. This definition 

must change as the technology advances, generating new 

challenges with the new technology. 

Limitations 

The only limitation on the results of this study is the 

degree of generalization possible. The study will be valid 

for college-age students of similar age and with similar 

computer educational experiences. The students taking the 

introductory Computer Science class are either Computer 

Science majors or minors and, as such, represent a group 

with a pre-existing interest in computers. 



CHAPTER III 

METHODS AND PROCEDURES 

Procedures for Collection of Data 

A twelve-item multiple choice questionnaire developed 

from the item bank supplied by the Northwest Regional 

Educational Laboratory and the twenty-six Bath County 

Computer Attitude Scale (BCCAS) items make up the majority 

of the instrument used in this study. The instrument was 

administered to students enrolled in the fall semester, 

1991, in entry-level courses in the Colleges of Education, 

Business, and Arts and Sciences (Department of Computer 

Science) at the University of North Texas in Denton, Texas. 

This university is a large southwestern, multi-cultural 

university located in the north-central area of Texas. 

Students in the three colleges listed comprised a 

convenience sample for this study. With the instructors' 

permission, the instruments and associated cover letters 

were presented to the students during a regular lecture 

period, in an untimed fashion. The cover letter identified 

the investigator and the purpose of the study as well as 

requesting the students' participation. The students took 

an average of 9.6 minutes to complete the instrument. The 

completed instruments were removed from the classroom for 

later scoring. The instructor in each class was offered a 

20 
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copy of the instrument for classroom discussion at a later 

date. The collection period spanned only two days during 

the last week of September, 1991. A short collection period 

was important to reduce the possibility of students 

discussing the questionnaire and developing community 

answers. 

The only identifying item asked each respondent was to 

place his/her student number on the questionnaire. The use 

of student numbers ensured that any given student was 

represented a single time in the sample. This precaution 

was necessary as students could possibly take two or more of 

the fall semester classes used for the study. All 

identifying information was held in strict confidence, and 

the student numbers do not appear on any report, nor are 

they associated with the data in the computer files. 

Four questions comprised the demographic portion of the 

instrument. The first asked the students' gender and the 

second, their age. The third demographic item asked the 

number of computer-related courses the students had taken. 

The fourth item asked if the students owned a personal 

computer. The gender item was used to identify any 

differences in response primarily because of gender. The 

age item was used to determine if the students' ages had a 

significant bearing on their attitude toward computers or 

their knowledge of the ethical use of computers independent 

of computer experience. The number of computer-related 
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courses taken was used as an indicator of the students' 

level of educational experience with computers. The 

ownership of a personal computer item was included for two 

reasons: first, this determined if there was any 

relationship between students who owned a personal computer 

and their attitude toward computers? second, the study by 

Kowalski (1991) found that students who owned personal 

computers were significantly (p < .05) more likely to 

attempt particular types of computer crime than students who 

did not own personal computers. This finding in part 

prompted the inclusion of the ownership of personal 

computers item on the questionnaire. 

Statistics were gathered on all the valid instruments 

from those collected. One hundred fifty-seven 

questionnaires comprised the sample for the statistical 

tests. This was a subset of the 216 instruments 

distributed. Two scorers hand scored the questionnaires and 

checked student numbers to eliminate multiple questionnaires 

from the same student in the sample. The checking of 

student numbers was not automated to ensure that student 

numbers were not included in the data file created for the 

statistical examination. All questionnaires with missing 

data were eliminated from the set of usable questionnaires. 

Instrument 

The combination of two different item pools form the 
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instrument in this study. The first is the Bath County 

Computer Attitude Scale developed by Bear, Richards and 

Lancaster (1987). They found the twenty-six item instrument 

was unidimensional and internally consistent with an alpha 

reliability of 0.94. The second item pool is comprised of 

the twelve items Bear (1990) found significant from the 

twenty-four items taken from the Northwest Regional 

Educational Laboratory (NWREL) Computer Literacy/Computer 

Science Test Item Bank. Twelve items of the twenty four 

were removed because they were found to have a difficulty 

outside the range of 0.30 to 0.70 (the mean p value for the 

final twelve items was 0.47 with a median of 0.52). Through 

additional principle axis factor analysis with oblique 

rotation (Oblimin criterion), the remaining twelve items 

were found valid. In addition, the twelve-item set was 

found to have an internal consistency (Cronbach's alpha) of 

0.76. The instrument used in this study was the two 

collections of items and the set of demographic items listed 

above packaged as a single questionnaire with a cover 

letter. 

The Population 

The population consisted of all undergraduates enrolled 

during the fall semester, 1991, at the University of North 

Texas. The university enrollment included students from 

throughout the United States and many foreign countries in a 
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varied ethnic and cultural mixture. Specifically, according 

to the statistics gathered by the Office of Research at the 

University of North Texas, the undergraduate population of 

20,215 students in the fall semester of 1991 was comprised 

of 9,890 men (48.92%) and 10,325 women (51.08%). The ethnic 

variety is evident in the mixture of students: 16,869 White 

(83.45%); 1,443 Black (7.14%); 1,053 Hispanic (5.21%); 753 

Asian and Pacific Islander (3.73%); 93 North American 

(0.46%) and 4 Other (0.02%). 

Selection of the Sample 

This study examined the attitude toward computers and 

knowledge of computer ethics of individuals from 

introductory, freshman-level classes in the Colleges of 

Business, Arts and Sciences (Department of Computer Science) 

and Education at the University of North Texas in Denton, 

Texas. More specifically, this study included the students 

in all sections of Introduction to Computers in Business 

(BCIS 2610), from the College of Business Administration; 

students from two sections of Program Development (CSCI 

1110), from the College of Arts and Sciences (Department of 

Computer Science); and students in Computer Applications in 

Education, from the College of Education. 

The questionnaire was distributed to whole classes as 

listed above to simplify distribution and data collection. 

This formed a convenience sample. After data collection, 
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the questionnaires were examined to ensure that each student 

was represented only once in the sample. This was 

accomplished by sorting the questionnaires by student number 

and looking at the student number on each instrument to 

ensure that no student was represented more than once. 

Questionnaires with missing data were also eliminated. The 

remaining questionnaires comprised the sample used in this 

study. 

For purposes of this study, the questionnaires were 

divided into three groups, based on the courses the students 

were taking. The first group was made up of questionnaires 

given to students taking an introductory business course in 

the College of Business Administration; this group was 

designated B. A second group comprised the questionnaires 

given to students taking an introductory class in computer 

science from the Department of Computer Science in the 

College of Arts and Sciences; this group is labeled C. The 

third group consisted of the questionnaires given to 

students in an introductory course about applying computers 

in education from the Department of Computer Education and 

Cognitive Systems in the College of Education. This third 

group is denoted by the letter E. Either the researcher or 

the instructors for the courses distributed the instruments. 
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Research Design 

Because this was not an experimental study, there was 

no need for an experimental design. The study examined the 

association between students' attitudes about computers and 

their knowledge of computer ethics. 

Procedure for Analysis of the Data 

The data were analyzed using the Statistical Package 

for the Social Sciences for the IBM PC/XT/AT (SPSS/PC+) 

version 2.0. Bear (1990) validated the items from the 

Northwest Regional Educational Laboratory. Based on his 

work, the correct answers from the twelve items he found 

significant were summed to provide a single, unweighted 

knowledge of computer ethics score for each student. The 

attitude score on the Bath County Computer Attitude Survey 

(BCCAS) was determined in the following manner: Each of the 

26 Likert-type items was worded either positively or 

negatively. Students chose one of the following 

alternatives for each item: "I Agree" (scored two for 

positive items and zero for negative items), "I Don't Know" 

(scored as one point for all items) and "I Disagree" (scored 

zero for positive items and two for negative items). Normal 

descriptive statistics were gathered. This provided 

standardized data for further analysis. Pearson's product 

moment correlations were made between the attitude factor 

and the knowledge of ethics score. Pearson's product moment 
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correlations were also made between the knowledge of ethics 

score and the attitude score with each of the following 

variables: age, experience, personal computer ownership and 

gender. Finally, ANOVA procedures were run to discover if 

any of the demographic variables had a significant effect on 

either students' attitudes toward computers or their scores 

on the knowledge of computer ethics section of the 

instrument. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

This study explored the association between students* 

attitudes toward computers and their knowledge of the 

ethical use of computers. Of the 216 instruments 

distributed, 157 valid, complete instruments were returned. 

Description of the Sample 

The sample consisted of 157 students enrolled at the 

University of North Texas during the fall semester of the 

academic year 1990-1991. An examination of Table 1 shows 

the representation of each group in the sample. 

Table 1 

Representation of Groups in the Sample fN = 157) 

Group n % 

B (Business) 51 32.48 
C (Computer Science) 51 32.48 
E (Education) 55 35.04 

Total 157 100.00 

The representation of each group in the sample is as 

follows: Students in business, group B, n = 51; Students in 

28 
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computer science, group C, n = 51; Students in education, 

group E, n = 55. 

The gender data for the whole sample are shown in Table 

2. 

Table 2 

Gender Breakdown of the Sample (N = 157) 

Gender n % 

Male 77 49. ,0 
Female 80 51. ,0 

Total 157 100. ,00 

The percentages of men and women in the sample are 

almost exactly those of the entire undergraduate population 

in the fall semester of 1991. According to the Office of 

Research, the university's undergraduate population was 

48.92 percent male and 51.08 percent female. Table 3 

presents the ages of all the students in the sample, by 

number and percentage. 
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Table 3 

Aaes of Students in the Sample (N = 157) 

Age (in years) n % 

17 2 1.3 
18 18 11.5 
19 34 21.7 
20 32 20.4 
21 22 14.0 
22 11 7.0 
23 3 1.9 
24 2 1.3 
25 2 1.3 
26 5 3.2 
27 3 1.9 
28 2 1.3 
29 1 0.6 
30 1 0.6 
31 3 1.9 
32 2 1.3 
33 1 0.6 
34 2 1.3 
35 1 0.6 
37 2 1.3 
38 1 0.6 
40 2 1.3 
41 2 1.3 
43 1 0.6 
46 1 0.6 
59 1 0.6 

Total 157 100.00 

There was a very wide range in ages for this sample 

from seventeen to fifty nine. The mean age was 22.65 years 

with a median age of twenty and a mode of 19.73. For 

purposes of the ANOVAs, the population was divided into two 

categories based on the age variable. Traditional students, 

the first category, were those whose ages were less than 
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twenty five (Bartz, 1976). By this definition, traditional 

students comprised 124 of the 157 students, or 78.98 percent 

of the sample. Non-traditional students, defined as those 

who were twenty-five years old and older, were represented 

by only thirty three (21.02%) of the sample population. 

Table 4 contains the data on the number of computer 

classes taken by the students in the sample. 

Table 4 

Number of Computer Related Courses Taken 

Courses n % 

1 85 54.1 
2 38 24.2 
3 21 13.4 
4 4 2.5 
5 5 3.2 
6 2 1.3 
8 2 1.3 

Total 157 100.0 

A majority of the students (54.1%) was enrolled in the 

only computer-related course they had ever taken. This was 

the expected result. What was surprising was the range of 

the courses taken, from one to eight, with a mean of 1.87. 

The median was 0.576 and the mode for this variable was 1.0. 

Having taken more than four courses, nine of the students 

(5.73%) had broad experience with computers before taking 
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the survey. 

Examining Table 5 shows the number and percentage of 

students in the sample who owned their own personal 

computer. 

Table 5 

Number of Students Owning a Personal Computer 

Own a PC n % 

Yes 72 45.9 
No 85 54.1 

Total 157 100.0 

Bequai (1987) predicted in 1987 that there would be an 

astounding increase in the ownership of personal computers. 

In fact, he posited that by 1991 there would be over five-

million personal computers. Based on this sample of three 

diverse groups of students, it seems he may have 

underestimated. With almost half (45.9%) of the students 

owning a personal computer and yet over three quarters 

(78.3%) of them having taken only one or two courses related 

to computers, knowledge of ethical computer usage is 

critical. 

It is intriguing to look at the relationships among the 

three different groups in the study across the various 

demographic variables. Table 6 contains the gender data for 

each group in the sample. 
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Table 6 

Gender of Students Listed bv Group 

Group Gender n % 

B (n = 51) 
Male 31 60.8 
Female 20 39.2 

C (n = 51) 
Male 37 72.5 
Female 14 27.5 

E (n = 55) 
Male 9 16.4 
Female 46 83.6 

Total 157 

Looking at Table 6 reveals that none of the individual 

groups had a male/female composition anything like the 

undergraduate population with 48.92 percent male and 51.08 

percent female. However, as noted in Table 2, when all 

groups in the sample are considered together, the 

percentages are very close to those of the entire 

undergraduate population. 

Table 7 contains the relative ratios of traditional and 

non-traditional students in the sample, broken out by group. 
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Table 7 

Aae Classes of Students Listed bv Group 

Group Age Range n % 

B (n = 51) 
Traditional 40 78.43 
Non-traditional 11 21.57 

C (n = 51) 
Traditional 36 70.59 
Non-traditional 15 29.41 

E (n = 55) 
Traditional 48 87.27 
Non-traditional 7 12.73 

Total 157 

Examination of the data in Table 7 shows, the majority 

of the students (from 70.59% to 87.27%) fell into the 

traditional student age grouping. This grouping is defined 

as students who are under twenty-five years of age (Bartz, 

1976). It is interesting to note that group E, the group 

with the greatest range in ages (18 - 59), also had the 

smallest percentage of non-traditional students (12.73%). 

The other descriptive statistics for this variable across 

the groups are as follows: The mean age for group B was 

22.04 years, for group C, 23.7 years and for group E, 22.18 

years. The median age for all three groups was twenty years 

and both groups B and C had a mode of twenty years. 
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However, the mode age for group E was nineteen years. 

Examining Table 8 shows the number of computer classes 

taken by the students in each of the three groups that 

comprise the sample. 

Table 8 

Number of Computer Classes Taken Listed bv Group 

Group Computer n 
Classes Taken 

B (n 

E 

51) 

1 31 60.8 
2 13 25.4 
3 5 9.8 
4 1 2.0 
8 1 2.0 

51) 

1 27 52.9 
2 12 23.6 
3 4 7.8 
4 1 2.0 
5 4 7.8 
6 2 3.9 
8 1 2.0 

55) 

1 27 49.2 
2 13 23.6 
3 12 21.8 
4 2 3.6 
5 1 1.8 

Total 157 

The number of computer courses taken showed a 

surprisingly wide range for students in introductory 
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classes. For group B this range, from one to eight courses, 

had a mean of 1.65. Both the median for group B was .677 

and the mode was 1.0. The range of courses taken was the 

same for group C, but as expected for introductory students 

in a computer science class, the mean number of courses 

taken was higher (2.1). The median was .556 and mode for 

this group was also 1.0. Group E, students in an 

introductory education class, had the lowest range of 

courses taken, one to five, but this range is surprisingly 

wide for students in an introductory class. Although the 

range of courses was lower, the mean for group E, 1.85 

classes, was not as low as that of the business group. One 

surprising outcome of this analysis was that the median 

number of classes taken by the education students was higher 

than either of the other groups at 1.96. The mode, however, 

matched the other two groups at 1.0. 

The final demographic variable to consider was the 

ownership of a personal computer. Table 9 contains the data 

about personal computer ownership as divided by group. 
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Table 9 

Personal Computer Ownership Shown by Group 

Group Personal Computer 
Ownership 

B (n = 51) 
Yes 19 37.3 
No 32 62.7 

C (n = 51) 
Yes 29 56.9 
No 22 43.1 

E (n = 55) 
Yes 23 41.8 
No 32 58.2 

Total 157 

The only group with a majority of its members owning 

personal computers (56.9%) was group C, the students in the 

computer science course. That was not surprising. However, 

the high percentage of computer ownership in the other two 

groups was not anticipated. Especially interesting was the 

percentage of students in the education classes (41.8%) who 

owned personal computers. 

The count of correct responses to each item in the 

ethics portion of the instrument appears in Table 10. These 

data are important to the study and are listed both for the 

whole sample and by group. 
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Table 10 

Correct Answers on the Ethics Items 

Item Group B Group C Group E Total 
n % n % n % n % 

1 46 90.2 48 94.1 54 98.2 148 94.3 

2 39 76.5 34 66.7 46 83.6 119 75.8 

3 30 58.8 27 52.9 36 65.5 94 59.9 

4 14 27.5 16 31.4 18 32.7 48 30.6 

5 42 82.4 46 90.2 43 78.2 132 84.1 

6 46 90.2 45 88.2 50 90.9 141 89.8 

7 44 86.3 48 94.1 55 100.0 147 93.6 

8 45 88.2 46 90.2 51 92.7 143 91.1 

9 46 90.2 46 90.2 55 100.0 147 93.6 

10 36 70.6 36 70.6 37 67.3 109 69.4 

11 50 98.0 50 98.0 55 100.0 155 98.7 

12 32 62.7 34 66.7 33 60.0 98 62.4 

As can be seen from Table 10, many items on the ethics 

portion of the instrument were correctly answered by a large 

percentage of the respondents. Most questions (91.7%) were 

answered correctly by more than half (55%) of the students. 

The importance of this fact will be explored in the results 

section of this document. 
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The major thrust of this study was to determine the 

association between students' attitudes toward computers and 

their knowledge of the ethical issues affecting the use of 

computers. Table 11 contains the Pearson's product moment 

correlations for the whole sample. 

Table 11 

Correlation Matrix Based on Demographics. Attitude 

and Knowledge of Ethics Scores for the Sample 

Variable Gender Age # Computer 
Classes 

Own 
PC 

Attitude Ethics 

Gender 1.000 .067 -.022 -.145 .147 .265** 

Age .067 1.000 -.098 .046 .211* .102 

# Computer 
Classes 

-.022 -.098 1.000 .143 .163 .071 

Own PC -.145 .046 .143 1.000 .176 .056 

Attitude .147 .211* .163 .176 1.000 .211* 

Ethics .265** .102 .071 .056 .211* 1.000 

Note: N = 157 1-tailed significance *p < .01 **p < .001 

Studying Table 11 shows the positive correlation 

between students' attitudes toward computers and their 

knowledge of the ethics of computer use, as measured by 

Gabriel's instrument. In addition, the relationship between 
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students' gender and their knowledge of the ethical use of 

computers was also significant. This relationship is shown 

as positive because gender was coded as one for male and two 

for female. This correlation follows the results Bear 

(1990) discovered. In addition, there is a positive 

correlation between students* ages and their attitudes 

toward computers. The older the students, the more positive 

their attitudes toward computers. The following table, 

Table 12, is the correlation matrix found in the sample 

broken down by group. 

Table 12 

Correlation of Significant Relationships for the Sample 

Broken down by Group 

Group Gender Age Attitude 
x Ethics x Attitude x Ethics 

B (n = 51) .190 .225 .181 

C (n = 51) .298 .258 .138 

E (ri = 55) .152 .445** .323* 

Note: N = 157 1-tailed significance *p < .01 **p < .001 

The same relationships that proved significant in the 

whole sample were not found to be significant when each 

group was viewed as a separate entity. The only significant 
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associations found in the individual groups were the 

relationships between attitude and age, and attitude and 

knowledge of ethics. In group E, the relationship between 

age and the knowledge of ethics is more significant, 

(E < .001) than in the sample as a whole (p < .01). 

To determine if any additional significant 

relationships existed in the data, analysis of variance was 

performed against all the demographic data elements with 

both the attitude and ethics scores. The results of those 

two ANOVAs are shown in Tables 13 and 14. Table 13 contains 

the analysis of variance of the attitude score with the 

variables of group, gender, ownership of a personal computer 

and age. Table 14 contains the analysis of variance of the 

ethics score with the variables group, gender, ownership of 

a personal computer and age. For purposes of the analysis 

of variance procedures, the group variable was recoded from 

the set B, C, and E to one, two and three respectively. In 

addition the age variable was coded as either 1, traditional 

age (17 - 24), or 2, non-traditional age (25 - 59). 
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ANOVA Summary of Attitude with Demographic Variables 

42 

Source DF Sum of 
Squares 

Mean 
Square 

Signif 
of F 

Main Effects 5 1669. 93 333.99 4.43 0. 001 

Group 2 341. 26 170.63 2.26 0. 108 
Gender 1 246. 65 246.65 3.27 0. 073 
PC Own 1 346. 18 346.18 4.59 0. 034** 
Age 1 496. 82 469.82 6.59 0. 011** 

(There were no significant 2-way interaction effects) 

Explained 14 1907. 12 136.22 1.81 0. 043 

Residual 142 10709. 81 75.42 — 

Total 156 12616. 93 80.88 — — — — «... 

NOTE: ** used to indicate significance. 
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Table 14 

ANOVA Summary of Ethics Score with Demographic Variables 

Source DF Sum of Mean F Signif 
Squares Square of F 

Main Effects 5 27.08 5.42 2.86 0.017 

Group 2 1.41 .70 .37 0.691 
Gender 1 17.43 17.43 9.19 0.003** 
PC Own 1 2.31 2.31 1.22 0.272 
Age 1 0.003 0.003 0.002 0.966 

Significant 2 -Way Interaction 

Group Age 2 15.71 7.86 4.14 0.018** 

Explained 14 55.01 3.93 2.07 0.017 

Residual 142 269.40 1.90 

Total 156 324.41 2.08 

NOTE: ** used to indicate significance. 

From Tables 13 and 14 it can be seen that only one 

demographic variable makes a significant impact on students' 

knowledge of the ethical use of computers. That variable is 

gender. As was found in the correlation of gender with the 

knowledge of ethics variable, women are significantly more 

knowledgeable about ethical computer use than men in this 

sample. 
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Two different demographic factors made a significant 

difference in students' attitudes toward computers. Those 

two effects were age and personal computer ownership. Older 

students were significantly more positive toward computers 

than younger students. This finding was surprising because 

of the short time computers have been available to society 

in general. The other variable that effected students1 

attitudes toward computers positively was ownership of a 

personal computer. Students who owned personal computers 

were significantly more positive toward computers than 

students who did not own computers. 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Summary 

This study was concerned with the association between 

students' attitudes toward computers and their knowledge of 

ethical issues affecting computer use. Because the ethical 

use of computers is becoming a critical issue in our 

society, ways to increase students' knowledge of this area 

are important. 

The review of the literature pointed out the need to 

study computer ethics as a separate area of focus. It also 

established the need to include knowledge of computer ethics 

as a distinct part of computer science curricula. The 

purpose of this study was to determine whether students with 

positive attitudes toward computers were more knowledgeable 

about the ethical use of computers than those who had a less 

positive attitude toward computers. Two collections of 

items previously validated, respectively, by Bear (1990) and 

Gabriel (1985) and four demographic items made up the 

instrument. 

45 
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Conclusions 

Based on the findings of this study, the following 

conclusions are warranted: 

1. There is a significant relationship between 

students' attitudes toward computers and their knowledge of 

the ethical use of computers. This study does not attempt 

to imply that this is the only variable effecting students' 

knowledge of ethical computer usage. Neither does this 

study in any way imply that students' knowledge of the 

ethical uses of computers in any way predicts the behavior 

of the students. 

2. Students tend to have a more positive attitude 

toward computers as they grow older. 

3. Female students are significantly more 

knowledgeable about the ethical use of computers than their 

male counterparts. 

Discussion 

This study discovered a large difference between the 

mean of the scores collected on the knowledge of ethics 

portion of the instrument in this study and the mean of the 

scores found by Bear (1990) in his use of the same 

instrument. Looking at Table 15 reveals the results of 

Bear's study. 
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Table 15 

Results of Bear's 1985 Study 

Variable Mean Standard Deviation 

Computer Ethics 5.98 3.08 

Computer Attitude 38.17 9.79 

Note; a = 60 

Bear's mean on the ethics portion of the instrument (5.98) 

is significantly lower than the mean (9.43) observed in this 

study. To test the significance of this observation, a 

single T-test using the pooled variance of the two standard 

deviations was run. This test is based on a discussion by 

Bartz (1976) describing this type of test. Based on this 

test, the difference in means was found to be significant 

(p < .001). This difference could have been caused by 

variations in the populations used in the two studies. 

Another more attractive hypothesis is that the level of 

knowledge about the ethical use of computers has risen since 

1985. 

To further corroborate this hypothesis, the mean 

attitude score Bear observed was not significantly lower 

than the mean (40.3) found in this study. This shows that 
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students in both samples had similar attitudes toward 

computers although their knowledge of the ethical use of 

those machines differed significantly. 
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Recommendat ions 

Based on the results of this study, the researcher 

recommends further research in the following: 

1. A similar study using a longitudinal design should 

be undertaken to see if students* attitudes toward computers 

change significantly through out their college experiences. 

2. This study should be replicated with an instrument 

that has a higher discrimination in the knowledge of ethics 

domain. The high mean found on this use of the instrument 

seems to indicate that there is little room for further use. 

Because of the change in means from 1985 until 1991, a 

modern, more highly discriminating instrument needs to be 

developed. The field of computer ethics has grown and 

become richer since 1985. A new instrument should be 

developed to take advantage of this new awareness. 

3. This study should be replicated at another 

university with the same mixture of students so that broader 

generalizations about the relationship between attitude and 

knowledge of computer ethics could be drawn. 

4. This study has shown that students' knowledge of 

ethics is associated with their attitudes toward computers. 

Therefore, computer science teachers at all levels who are 

concerned with increasing their students knowledge of the 

ethical use of computers should work toward increasing their 

students' positive attitudes toward computers. 
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5. Prominent professional organizations such as the 

Association for Computing Machinery are calling for 

information regarding the ethical use of computers to be 

included in computer science curricula. Curriculum 

development specialists and heads of departments teaching 

computer science classes should include at least a module 

covering this topic in all computer science curricula. 

6. All users of computers should work to increase 

their knowledge of the ethical use of their machines. 

Because unethical activity such as software piracy is still 

growing, all computer users should both practice and promote 

the ethical use of computers. 
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PLEASE READ CAREFULLY 

This survey is part of the doctoral research being conducted 

by T. Gottleber. It is designed to gather information about 

your attitudes toward computers. Please answer each 

question following the instructions before that bank of 

questions. 

This survey should take no more than 10 minutes to complete. 

Take your time and read each item carefully. 

I ask for your student number to eliminate any duplicate 

surveys. I will not use your student number in conjunction 

with any data on this survey. Your student number will not 

be entered into any data base. All surveys will be 

destroyed at the end of my research. 

Should you have any questions regarding this survey, the 

results of this research, or the way these results may be 

used, please feel free to call me at 817-379-6198. 

Your responses to these items are very important to my 

research, however, your participation in this research is, 

of course, voluntary. If you do not wish to participate, 

please feel free to turn in a blank survey form. 

I thank you, in advance, for your time and consideration. 

Keep this page for reference, please. 

THANK YOU FOR YOUR PARTICIPATION 
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COMPUTER ATTITUDES SPRVEY 

Please answer the following questions bv filling in the blank, or bv 
circling the most correct answer to the question. All information will 
be kept confidential and no information will be released on anv 
individual. Thank you. 

Student Number Gender: M F 

Age: Number of computer related courses you have 
taken . 

Do you own a personal computer? Yes No 

Please answer the following by circling what vou feel is the most 
correct answer. (There are no RIGHT or WRONG answers.) 

1. Which of the following is an irresponsible use of computers? 
A. Using computers for national defense. 
B. Using computers to verify auto registrations. 
C. Using computers to play video games. 
D. Using computers to eavesdrop on phone conversations. 

2. Which statement about computers is most accurate? 
A. Computers are tools which can be used for good or bad 

purposes. 
B. Computers only help people do things faster and better. 
C. Computers will cause widespread unemployment. 
D. Computers will begin to control people. 

3. Computer systems are 
A. Always accurate. 
B. Never without errors. 
C. Not able to run power plants. 
D. Always in need of a trial period. 

4. The social issue most related to the existence of large data bases 
is 
A. Welfare. 
B. Safety. 
C. Peace. 
D. Privacy. 

5. If your charge account bill from a department store or credit card 
has an error, it was probably caused by 
A. Breakdown of the computer. 
B. Mistakes made by people. 
C. Poor design of the computer. 
D. General weakness of machines. 
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6. What prevents your friends from withdrawing money from your bank 

account at the outside teller? 
A. They do not know what procedures to follow. 
B. They do not know your password or number. 
C. The bank discovers their identity. 
D. There's a law preventing it. 

7. Computers are used in all of the following areas of nuclear 
weapons except 
A. Deciding to use weapons. 
B. Aiming weapons. 
C. Firing of weapons. 
D. Guiding weapons. 

8. What must the designers of complex computer systems such as those 
used in transit systems or power plants be sure to do? 
A. They must think of every possible situation that can occur. 
B. They must prove a system works before implementing it. 
C. They must provide for overriding the system occasionally. 
D. All of the above are correct. 

9. The increased use of computers in our society 
A. Only creates new jobs. 
B. Only takes jobs away. 
C. Both creates jobs and takes away jobs. 
D. Replaces human decision making. 

10. When is the privacy of people an issue? 
A. Whenever computers are used to process information. 
B. Whenever there are files containing personal information. 
C. Whenever computers are used to think for people. 
D. None of the above. 

11. Computers are not very useful for which of the following tasks? 
A. Sorting data. 
B. Making moral decisions. 
C. Simulating complex problems. 
D. Writing business letters. 

12. Which of the following factors limits the use of computers in 
today's society? 
A. A computer cannot discover new ways to solve problems. 
B. Many possible uses of computers are too expensive. 
C. Some people are hesitant to learn what computers can do. 
D. All of the above are correct. 
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Please answer each of the following questions bv circling one of the 
following answers: 

h I Agree 
? I Don't Know 
D I Disagree 

1. People who like computers are often odd. A D 

2. Working math problems on a computer is fun, 
like solving a puzzle. 

A ? D 

3. It is easy to get tired of using a computer. A ? D 

4. Studying computer science in high school 
would be a good idea. 

A ? D 

5. People who use computers in their jobs are 
the only people who need to study about 
computers. 

A ? D 

6. Learning about computers is interesting. A ? D 

7. School would be a better place without 
computers. 

A ? D 

8. I enjoy using a computer. A ? D 

9. Computers are boring. A ? D 

10. Working on a computer is a good way to spend 
spare time. 

A ? D 

11. Using a computer becomes boring after about 
half an hour. 

A •? • D 

12. Learning about computers is something I can 
do without. 

A D 

13. Computers are not exciting. A ? D 

14. Studying about computers is a waste of time. A ? D 

15. It is fun to figure out how computers work. A ? D 

16. Computers help people think. A ? D 

17. Classroom discussions about the use of 
computers in society are a waste of time. 

A ? D 

18. Studying about the history of computers is 
boring. 

A ? D 
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19. Learning about the different uses of A ? D 

computers is interesting. 

20. Reading and talking about how computers might A ? D 
be used in the future is boring. 

21. Learning about the development of computers A ? D 
is interesting. 

22. Learning to program a computer is something I A ? D 
can do without. 

23. Learning about computer hardware and software A ? D 
is fun. 

24. I enjoy learning about how computers are used A ? D 
in our daily lives. 

25. Studying about the uses and misuses of A ? D 
computers will help me be a more responsible 
citizen. 

26. I wish I had more time to use computers in A ? D 
school. 

Thank vou for the time vou took to fill out this survey. The results 
will be used only as group data and no individual information will be 
released. Again. THANK YOU! 
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