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The problem with which this study is concerned is the 

effectiveness of computer literacy training workshop efforts 

in modifying teacher attitudes toward computers. The 

experimental design includes four computer literacy work 

shops that were conducted at a major university in Texas. 

This study has a twofold purpose. The first is to 

determine if an increase in computer literacy among teachers 

is associated with changes in their attitudes toward com-

puters. The second is to determine the kinds of computer 

literacy experiences among teachers that are associated with 

the greatest degree of attitudinal change. 

A computer literacy test was administered to the work-

shop participants as a pre- and post-test. The test results 

of the workshop participants were encoded for computer 

statistical analysis. 

To carry out the first purpose of this study, the 

attitude and cognitive test score results of the combined 

workshop groups were analyzed by the t test for correlated 

groups and a Pearson product moment correlation. The second 



purpose of this study was carried out by (a) exposing two 

groups to non-programming topics, and (b) exposing the other 

two groups to programming activities. An analysis of 

covariance was used in testing the differences in the test-

score means. 

The major findings of this study indicate that (a) 

there are significant differences in both attitude and 

cognitive test-score results after the participants are 

exposed to a computer literacy workshop, and (b) although 

there is no significant difference at the .05 level in the 

attitude mean-test scores for the two workshop types, 

significance is found at the .07 level. The major conclu-

sions are that (a) computer literacy workshops can be an 

important factor in bringing about significant, positive 

change in both teacher attitudes toward computers and cog-

nitive levels about computers, and (b) workshops that stress 

computer programming appear to incorporate a favorable 

environment in which to bring about a change in teacher 

attitude toward computers. 
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CHAPTER I 

INTRODUCTION 

The advent of the low-cost microcomputer has added 

impetus to the recognition by educators of the importance 

and feasibility of using the computer in the classroom as 

a tool for problem—solving and as an aid to teaching and 

learning. As this widespread use of microcomputers and 

microcomputer software continues, the cost of procuring 

this technology is decreasing as a prohibitive factor for 

school systems (15). As the cost problem continues to 

diminish, two problems unfortunately remain relatively 

constant—teachers' computer "illiteracy" (11) and the 

attitudinal problems of teachers toward accepting the use 

of the computer in the classroom (16). 

As public school administrators and teachers become 

increasingly aware of their inadequacy in dealing with this 

new technology, demands are being placed upon universities 

and other agencies to provide various teacher education 

programs in computer literacy. According to Calkins (3), 

Milner (9), Molnar (10), Moursund (11), and Poirot (15), one 

of the main issues facing public schools and higher educa-

tion is the general lack of quality computer literacy pro-

grams for public school administrators and teachers. This 

problem is made manifest by a tremendous shortage of 



competent computer science teachers at the secondary level 

and a limited supply of computer science professors for 

colleges and universities which are already overrun with 

bulging computer science classes. 

Currently, there are only a few quality teacher compu 

ter education courses or programs in existence. Speculation 

exists regarding the reasons for the scarcity of these 

programs. Milner says, 

Computers seem to have a low priority in relation to 
other areas. This coupled with the lack of incentives 
for teachers to learn about computers, points to 
the need for greater administrative commitment and 
recognition (9, p. 544). 

While school districts are in fact purchasing microcomputer 

software at rapidly increasing rates, little is being done 

to motivate teachers and administrators to use these devices 

for computer-assisted instruction, computer-managed 

instruction, and problem-solving in the classroom. 

The rate at which these problems are dealt with and 

solved is highly dependent upon the expertise and attitude 

of teachers and administrators. Recent studies by Clement 

(4), Norris (12), Stevens (16), and Vensel (17), reveal 

relatively poor teacher attitudes toward the use of the 

computer in the classroom prior to any computer literacy 

training. The study by Vensel (17) also shows a significant 

positive change in teacher attitudes after exposure to a 

teacher training session in computer literacy. Stevens (16) 

concludes that computers will not be used by education in a 



productive manner unless teachers develop positive attitudes 

toward the computer's use in the classroom; over half of the 

teachers surveyed in Stevens' study indicated that they were 

not interested in computer training. 

Certainly, if teachers are to be motivated to use the 

computer in the classroom, an important dimension worth 

exploring is the attitudes of teachers toward computers and 

how to modify those attitudes in a positive way (16) . Exper-

iments must be conducted which will evaluate the effectiveness 

of various teacher training experiences—specifically, com-

puter literacy teacher training workshops (4, 7). Knowledge 

of modifying teacher attitudes toward the computer seems 

prerequisite to the solution of the bigger problem——computer 

"illiteracy" among educators (16). 

While certain studies (2, 12, 16) report on poor, 

negative attitudes of teachers toward computers, and others 

(4, 7, 17) call for short computer literacy training work-

shops as a possible solution to the attitudinal problems, no 

studies have been found that attempt to explore the reasons 

for poor teacher attitudes and use a theoretical frame of 

reference about attitude formation and modification as the 

principle guiding force in a workshop development plan. 

Both cognitive and affective competencies must be investi-

gated (5), and valid and reliable curriculum-embedded 

instruments, which are discussed by Anderson, Krohn, and 



Sandman (1), must be used as tools in determining the 

statistical effectiveness of such computer literacy training 

workshops (4). 

Problem 

The problem with which this study is concerned is the 

effectiveness of computer literacy training workshop efforts 

in modifying teacher attitudes toward computers. 

Purposes of the Study 

The primary purposes of this study are to determine the 

following: 

1. If an increase in computer literacy among teachers 

is associated with changes in their attitudes toward 

computers and their use in the classroom; 

2. The kinds of computer literacy experiences among 

teachers that are associated with the greatest degree of 

attitudinal change. 

Hypotheses 

To carry out the purposes of this research, the 

following hypotheses were tested at the .05 level of 

significance: 

1. Attitudes of teachers toward computers and their 

use in the classroom are associated with levels of computer 

literacy; 



2. Attitude changes among teachers toward computers and 

their use in the classroom is associated with differences in 

computer literacy experiences. 

Delimitations 

The study is limited to the teachers who participated 

in the computer literacy workshops directed by the Region XI 

Service Center of the Texas Education Agency and the Computer 

Science Department at North Texas State University. The 

generalizability of the findings, therefore, is restricted 

due to a lack of selection control or randomization. The 

generalizability of the findings is further limited since 

most of the participants teach in large school districts; 

findings are not generalizable to teachers from small rural 

schools. 

Basic Assumptions 

It is assumed that the public school teachers who 

participated in this study responded honestly to the instru-

ments used to measure attitudinal changes about computers. 

It is also assumed that the participants of the workshops 

and the control group had not had more than minimal exposure 

to the computer. It is further assumed that the participants 

who volunteered for the workshop are of average intelligence, 

therefore there was no need to control for IQ as a 

concomitant variable. 



Significance of the Study 

This study focuses upon determining the attitudinal 

changes of public school teachers toward computers and their 

use in the classroom as measured both before and after a 

computer literacy teacher education workshop. Since much 

research indicates that there is a preponderance of poor 

teacher attitudes toward computers, and since research 

further concludes that attitudinal changes are a prerequisite 

to significant changes occurring in the teacher computer 

literacy level, computer literacy teacher training workshops 

may be a viable alternative for bringing about needed changes 

in teacher computer literacy levels. This study, therefore 

is significant in that it may (a) determine if there are 

significant differences in teacher attitudinal and cognitive 

computer literacy levels after exposure to teacher workshop 

experiences, and (b) provide a rationale for future usage of 

teacher education computer literacy workshops. 

Definition of Terms 

The following terms are defined as they relate to this 

study. 

1. Computer literacy is a new area of knowledge that 

includes an understanding of the technology used when pro-

cessing information, and understanding of the effects that 

computers have had and will have on society, and an under-

standing of how computers are used in problem solving (13, 

p. 17) . 



2. A microcomputer is the smallest computer system with 

a microprocessor central processing unit (CPU); that is 

designed for a single user (14, p. 123). 

3* Inservice training is instruction provided to em-

ployed persons on the job while normal performance of their 

occupational duties is continued (8, p. 7). 

4. Computer hardware is the physical machinery that is 

subject to an aging process. 

5. Computer software includes the computer programs 

that perform a given function or solve a particular problem. 

6. Attitudes are a system of a person's cognitions, 

feelings, and action tendencies with repect to the various 

objects in his world (6, pp. 139-140). 

7. Computer-assisted instruction entails the use of 

the computer to augment the individual instruction process 

by providing the student with programmed sequences of 

instruction under computer control (14, p. 91). 

8. The user is the person who uses the computer and 

computer programs. 

9. Minimal exposure is the degree of exposure to the 

computer which does not extend beyond attendance by the 

participants at a short seminar about computers where the 

emphasis of the session was general in nature. 

10. A workshop is a training session that is generally 

short in duration and has as its main purpose the enhancement 

of certain cognitive and affective skills. 
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11. Cognition is the act or process of knowing, including 

both awareness and judgement. 

12. Cognitive dissonance is a psychological conflict 

resulting from incongrous beliefs and attitudes held 

simultaneously (6, p. 269). 

Summary 

The purposes of this study are to determine (1) if 

increases in computer literacy among teachers are associated 

with changes in their attitudes toward computers and their 

use in the classroom, and (2) the kinds of computer literacy 

experiences among teachers that are associated with the 

greatest amounts of attitudinal change. The hypotheses for 

this study state that the attitudes of teachers toward com-

puters are associated with the level of computer literacy 

and that attitude change among teachers toward computers is 

associated with particular types (differences) of computer 

literacy experiences. 

The significance of this study is based on several 

assumptions. First, the computer literacy issue in this 

country should be solved by education. Second, computer 

literacy teacher training programs should be developed. 

Third, teacher attitudes toward computers should be modified 

in a positive way before much can be done about the computer 

literacy problem in education. Fourth, teacher workshops 

could be a possible solution to the attitudinal problem 



among teachers about computers, and fifth, there is a great 

need for carefully conducted studies that have a sound 

theory base for determining the effectiveness of workshops 

in modifying teacher attitudes toward computers. 

Organization of the Study 

The remainder of this study is divided into four 

chapters. Chapter II contains a review of the literature 

that is related to computer literacy teacher training, 

teacher attitudes toward the computer, and computer literacy 

inservice workshops. Chapter III describes the methodology 

that is used for data collection and treatment of the data. 

Chapter IV consists of the detailed analyses of the collected 

data and a discussion of the findings. Chapter V includes 

summaries of the study and the data findings, the conclusions, 

and recommendations for future research. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

This review of the literature presents a coverage of 

relevant areas that include (a) computer literacy teacher 

training, (b) teacher attitudes toward computers, and (c) 

computer literacy inservice workshops. Literature concerning 

each topic is discussed as it pertains to the purposes of 

this study. 

Computer Literacy Teacher Training 

Computer literacy training is increasingly recognized 

ky leaders in the fields of both education and computer 

literacy as an important and vital part of the total inser 

vice and preservice programs for teacher training. While 

national associations and professional societies have long 

recognized this need for computer literacy and computer 

technology training, only within the past four years have 

low-cost microcomputers been available in large quantities 

in school systems. 

Based on the increased demand for computer professionals 

and the large increase in microcomputer sales, educators are 

now cognizant of the importance of teaching teachers about 

computers (44, pp. 1-3). The Carnegie Commission of Higher 

Education (17, pp. 1-9) observed in 1977 that computer 

12 
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technology in the classroom would be the next major wave of 

influence on the learning process in education, and it rec-

ommended that prospective high school teachers and prospective 

college teachers be trained in the use of the computer for 

instruction. The commission also recommended that high 

schools offer instruction in basic concepts of the computer 

and computer usage. 

Ashby says in his book Adapting Universities to a 

Technological Society that "the good teacher of tomorrow will 

be complementary to the lecture by television, the voice re-

corder on tape, and planned electronic programmes" (4, p. 28). 

Ashby sees the computer as a tool for survival because it 

allows the teacher to teach less and the learner to learn 

more as classroom sizes become larger. 

As teachers across the country confess that many of their 

students know more about the formidable gadgets than they do, 

and as aggrandized microcomputer sales exceed everyone' s pre-

dictions, the reality is recognized by all that the computer 

is here to stay (11) . Milner emphasizes that 

computer usage is no longer a skill needed only in 
certain professions and occupations. Classroom use of 
computers offers opportunities for enhancing elementary 
and secondary teaching in many subject areas—opportu-
nities that are being missed because many teachers at 
all levels do not know how to use computers in the 
classroom and are not prepared to teach about their 
impact on our society (45, p. 544). 

It seems evident that today's education may no longer be 

an adequate preparation for the solution of tomorrow's 
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problems. Public schools must look beyond conventional 

teaching methods for help as they accept the challenge of 

meeting manpower needs and producing the future's computer 

literate citizen or college student (47, p. 112). 

Convey (20) emphasizes that a vigorous and thorough 

response is need by education as it finds itself further 

immersed in the realm of computer technology. In this regard 

Convey states, ". . • the 80's have arrived. The future is 

now. Coping successfully is a matter of survival" (20, p. 8). 

Poirot (56) points out that the expense of the microcomputer 

is no longer a limiting factor for education. The problem 

education now faces is teacher "illiteracy" regarding compu-

ters. Since the vast majority of today's educators received 

their education prior to the advent of the microcomputer, 

they have had little or no training in the use of such 

devices. 

Pogrow admonishes that if education does not react 

positively to technological change by implementing new cur-

riculum approaches and making use of computer technology, 

our society may very well become the next "Chrysler Corpora-

tion of the social service organizations—without any hope 

for bailout" (57, p. 611). Education must not let itself be 

overwhelmed by computer technology urges Pipho (55, p. 85), 

and he suggests that those who feel that microcomputers will 

never impact instructional programs should take a closer look 

at the state of the art. Pipho says that the wheels are 
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already in motion as manifested by one of the larger state-

wide computer efforts, the Minnesota Educational Computing 

Corsortium (MECC); MECC is working with over 400 school 

districts in Minnesota and 20 school districts outside the 

state to curb the computer "illiteracy" problem. 

Molnar (46, p. 16) addresses the many social costs 

associated with computer literacy, and he claims that the 

burden of computer literacy must fall to educators. Discuss-

ing the social wastes of computer illiteracy, Molnar says 

that "to retrain after graduation creates an unnecessary 

human waste and incurs a high unacceptable social and psy-

chological cost" (46, p. 17). He concludes by saying, 

Computer literacy is a prerequisite to effective parti-
cipation in an information society and as much a social 
obligation as is reading literacy. . . . Education 
today is in an intellectual crisis. . . . The next great 
crisis in American education will be the computer 
literacy crisis (46, p. 19). 

Myers (52, p. 35) and Molnar (46) agree that since computers 

play such a crucial role in our society and in technological 

advancement, the mass ignorance about computers that exists 

today constitutes a "national crisis." 

While Chambers and Bork (18) discuss the advantages of 

microcomputers in education, Moursund (51) addresses the 

issue of computer literacy by challenging the notion that 

microcomputers alone will solve the computers—in—education 

problem. He states that computers have had a very modest 

impact on pre-college education and that few high school 
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graduates are computer literate. Moursund lists specific 

goals for the computer literacy movement, which be believes 

will never be achieved by simply buying more microcomputers. 

He asserts that the real issue is computer literacy among 

teachers. One of the main barriers to the achievement of 

student computer literacy goals is the lack of adequately 

trained, computer literate teachers. 

Stevens (64, p. 221) endorses the prediction made by 

Moursund (51) that by the year 2000, 50 per cent of all 

instruction in the nation will be computer related; however, 

Stevens says, technology itself will not guarantee that com-

puters will be used effectively nor will it create a panacea 

for educational problems. Stevens (64, p. 231) supports the 

concern that much must be done in order to create an appro-

priate environment that will bring about positive changes in 

the computer literacy level of teachers. 

Creating the proper environment to solve the computer 

literacy problem is not going to be an easy task since there 

is a lack of certification requirements (training and experi-

ence) for teaching computer-related courses (45) . Moursund 

(49) and Poirot (56) agree that teacher-training programs 

and courses are few and far between, and Moursund (51) argues 

that teacher education in computer literacy training could be 

the single most important factor in doing something about the 

computer literacy problem. He concludes that "it is here 
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[teacher training] that we find the major and continuing 

bottleneck" (51, p. 39). 

In emphasizing the need for computer literacy training 

and inservice programs for teachers, Luehrmann (4 3, p. 24) 

indicated in 1982 that within three years the average secon-

dary school will have a computer laboratory or classroom with 

approximately sixteen computers, and it is up to the educa-

tors to prepare for the new information society. Leuhrmann 

found few in public education who are doing anything to 

address the issue of providing critical information 

technology skills to all U. S. citizens. 

Moursund (49, p. 56) and Myers (52, pp. 34-35) view 

current teacher education computer literacy programs as 

inadequate to bring about a computer-literate society and 

make use of computer technology in our schools. Moursund 

(50) encourages administrators to initiate actions now that 

will lead to proper and effective instructional use of com-

puters in our schools. Poirot (56, p. 104) indicates that 

this inadequacy in teacher training is made manifest by the 

scarcity of computer educational programs for teachers in 

universities. 

Lipson (40, p. 55) recommends support for relatively 

low-cost training programs to develop new talent in computer 

technology. He believes that the federal government should 

take an active role in the dissemination of information 
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about new technologies through the use of projects that 

include teacher preparation training. 

Lewis (38, p. 155) reports on a two-year study by the 

Office of Technology Assessment (OTA) that highly recommends 

federal support of training programs in order to solve the 

computer literacy problem. Although Lewis recognizes the 

demand for new training programs for faculty, she believes 

that there is yet much to be learned about the psychological 

effects of instruction through technology. 

Inservice Programs in Computer Literacy 

Inservice programs in computer literacy are becoming a 

popular means by which teachers receive computer literacy 

experiences. The popularity of computer literacy inservice 

programs has grown because universities and colleges have 

not been able to provide ample computer literacy courses for 

teachers. 

Purga (58, p. 4) surveyed fourteen experts in the field 

of computer literacy teacher education training, all of whom 

agree that there is a need for intensive inservice programs 

in computer literacy. None feel that colleges and universi-

ties can provide all of the needed computer literacy prepara-

tion for teachers. 

Kurchan (37. pp. 91-92) proposes ways in which women and 

minorities can gain prominence in computer related fields. 

The fostering of programs and courses in computer literacy 
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and computer awareness at the elementary and secondary level 

are of paramount importance if such a change is to take place 

for minorities. Kurshan stresses the need for inservice 

teacher training programs in computer literacy that will help 

reduce the fears and anxieties of teachers and students about 

computers. 

Milner (45, p. 546) summarizes existing and previous 

approaches for educating teachers in the instructional uses 

of computers. Milner elaborates on the various components 

that should be required in a teacher computer-literacy pro-

gram and describes the various educational programs or 

methods that could be used to accomplish the objectives of 

these various components. These methods include (a) consult-

ing by professional staff or experts, (b) department meetings 

and demonstrations, (c) workshops offered for inservice 

teachers who may not wish to commit themselves to entire 

courses, (d) summer curriculum development teams for teachers 

who have previous development experience, (e) paid release 

time, (f) staff development within school systems, (g) member-

ships paid in professional organizations, (h) travel paid to 

professional meetings, and (i) university classes. From this 

list, Milner emphasizes: 

. . . teachers and administrators must recognize how 
essential inservice training is for effective use of 
computers in instruction. . . . Unless serious attention 
is given to upgrading teacher's competencies, students 
may well become more computer literate than their 
teachers (45, p. 546). 
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The National Council of Teachers of Mathematics has 

compiled a list of recommendations (53, p. 55) to alleviate 

the computer illiteracy problem among teachers. Two of the 

notable recommendations include certifying teachers in com-

puter literacy and providing information about computers 

through various media, conferences, and workshops. 

Beck (9, p. 27) reports that educators know very little 

about computers because of the lack of training programs. 

Now that a demand for computer literacy training is at hand, 

Beck believes that unless something is done about the computer 

literacy problem among teachers, all attempts which have been 

made to incorporate computer education into the curriculum 

will have been wasted effort. Shotwell also warns, 

If we are to be sure that computer education devel-
ops its potential and does not end up on the scrap heap 
of rejected notions, it is important that educators 
carefully plan inservice training and continually assess 
their needs for additional training. As more and more 
school districts become aware of the exciting rewards 
that computers can offer to their curricula, they 
faced with a common dilemma—quality inservice training 
(62, p. 355). 

College and University Training 

College and university training in computer literacy is 

viewed as a superior medium for educating teachers beyond the 

minimal competency level. While inservice programs are valu-

able for generating enthusiasm among teachers about computers 

and providing them with some exposure to the device, college 

and university training programs can offer teachers a greater 
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indepth coverage of computer-related topics and programming 

languages through the use of highly trained faculty. 

Dennis (21, p. 26) maintains that raising teachers' 

computer literacy level to a level that is significant re 

quires an extensive curriculum at the preservice stage. 

Existing teachers will need to return to college for a thor-

ough exposure to computers if they are to become computer 

literate. Dennis concludes that in order for teachers to 

transcend from a state of computer illiteracy to one of 

computer literacy, they will require a comprehensive exposure 

to more topics than can be feasibly covered in inservice 

programs (21). 

Henderson (24, p. 41) urges every teacher to become com-

puter literate. He stresses the need for all teachers to be 

certified as computer literate by taking at least two 

computer science courses at the unviersity or college level. 

Curriculums and Competencies 

In an effort to alleviate the inadequacies of teacher 

training toward solving the computer literacy problem, at-

tempts are being made to develop curriculums and competencies 

for computer literacy training programs. These proposals are 

made manifest by the articles by Anderson (2), Bitter (10), 

Brumbaugh (14) , Hwang (26), Jay (27), Johnson and others (28), 

Shimming (60), and Taylor, Poirot, and Powell (65). 
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Bitter (10, p. 42) proposes an effective computer 

literacy training model that has been tested by fifteen 

school districts in Arizona. The training model has proved 

to be effective in motivating teachers to use microcomputers 

in the classroom. In terms of involving people with computers, 

87 per cent of the participants said they would welcome micros 

into their instructional programs since having been exposed 

to the training model. 

Brumbaugh (14, p. 49) asks specific questions about the 

types of computer literacy skills and knowledge that will be 

needed by teachers in 1985. He observes that there is a 

great need for computer literate teachers today and warns 

that this need will be exponentially greater by 1985. Brum-

baugh encourages the rapid and complete dissemination of 

computer literacy curriculum materials to teachers if they 

a.re to cope with individualized instruction needs in 1985. 

Taylor, Poirot, and Powell (65) identify and list the 

specific competencies needed by (a) all teachers regardless 

of their subject area, (b) public school teachers who will 

teach computing as a course, and (c) the computer teacher who 

will teach the teachers. The seven specific competencies, 

which are needed by every teacher, range from being able to 

read and write simple computer programs to being able to 

discuss the moral or human-impact issues of computing (65, 

p. 43) . 
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In discussing competencies of teachers, Jay (27, p. 58) 

emphasizes that to be computer literate one must have a 

positive attitude toward the computer as well as possess 

specific cognitive skills. Minimum competencies should be 

attained in the areas (a) computers in society in general, 

(b) computers in the home, (c) computers in business, (d) 

computers in education, (e) computers as a creative device, 

and (f) computers and human thought. The functional aspect 

of computer literacy, according to Jay, is probably the most 

difficult to determine. Jay (27, p. 59) suggests that for 

most teachers the needed abilities are to program and solve 

problems, play games, access mass information sources, and 

to control technology by assisting in personal and public 

decision-making regarding the role of the computer in our 

society. 

Some writers [such as Anderson (2), Hwang (26), and 

Schimming (60)] on the subject of computer education discuss 

the various aspects of computer literacy curriculums from a 

cognitive standpoint. Anderson, Krohn, and Sandman (3) and 

Johnson and others (28), however, include the affective 

(attitudinal) considerations of computer literacy training. 

Klassen (34, pp. 66-70) also defines computer literacy 

by providing a comprehensive list of both the cognitive and 

affective competencies that should be achieved by students 

(or teachers) before they can claim to be computer literate. 

The listed objectives, which are the result of a task group 
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study developed by the Minnesota Educational Computing Con-

sortium's computer literacy project, purport to cover the 

entire range of topics most likely included in the domain of 

computer literacy. The cognitive objectives are categorized 

by hardware, programming and algorithms, software and data 

processing, applications, and the impact of the computer. 

The affective objectives include topics that address attitudes, 

values, and motivation. 

Teacher Attitudes Toward Computers 

The problem of teacher attitudes toward computers is 

recognized by several experts in the field of teacher educa-

tion to be one that affect the successful instigation and 

completion of inservice computer literacy programs. The 

following review of the literature in this area covers (a) 

survey results on teacher attitudes toward computers, (b) 

teacher attitude development, (c) studies and experiments 

that pertain to attitude modification of teachers toward 

computers, and (d) the theoretical frame of reference about 

attitudes, which covers both attitude formation and attitude 

modification. 

Although a recent study by Chambers and Bork (18) shows 

that computers are in 90 per cent of our school systems, 

Molnar (46, p. 13), who is doubtful that education is ready 

for computers in our schools, indicates that there is both 

ineffective teacher support and lack of committed funds to 



25 

augment computer literacy training in our schools. Kelman 

(32) punctuates Molnar's position by observing that education 

and technology are not ready for each other. Molnar points 

out that in spite of the drastic shift in our economy from 

the production of industrial goods toward the trend of sci-

ence and knowledge-based industries, there exists an ironic 

widespread dissatisfaction with the emphasis on high 

technology in our schools (46, p. 11). Furthermore, Calkins, 

who is an associate editor of Electronic Learning, states, 

Not every teacher wants to hop on the computer bandwagon. 
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 (15, p. 36). 

Loop and Christensen (42, p. 5) believe that teacher 

"computer users" are a tiny minority and that the majority of 

teachers in this country have yet to touch the computer. 

Teacher-detractors of the computer claim that computer educa-

tion will not work and the computer is a threat to their jobs. 

Loop and Christensen assert that if teachers can overcome 

their initial anxiety regarding the use of the device, com-

puter usage will spread rapidly throughout our schools. 

Young (71, p. 79) emphasizes the importance and power of 

teacher attitudes toward computers. He points out that teach-

er attitudes can be and often are conveyed to students through 

the teacher's choice of examples and manner of presentation, 

even subconsciously or unintentionally. 
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Norris (54) points to one of the main stumbling blocks 

that inhibit the proliferation of computer literacy-attitudes 

among educators and administrators. Norris says, 

There are many obstacles to the successful application 

be 0 v e r ^ m e g L p L I s U S p o n ° ? h e r a ^ a f w S L f j e c e p ^ 1 1 

t h e ' t S p a y ^ 1 ^ ^ r a t o r s , - d 

Norris states that he cannot think of a more exciting adven-

ture in which to be involved than that of overcoming these 

major obstacles—one of which is the creation and nurturing 

of receptive attitudes among teachers about computers. 

Stevens, who agrees with Norris, says, 

a"^ c h a n 9 e s in education, success or fail 

n J S ° ? ?"e f° r e d u c a t i°nal programs are aware of the 

increaieS 
efficiently a n ^ e l f ^ " l l v ^ s o? e x p e r t S e ^ 

ttrtudes of educators involved must be determined 
prior to designing preservice and inservice trainina 
programs; such was the rationale for a J^vey S2en?lv 
conducted by the University of Nebraska-Lincoln ( m " 

Stevens also observes that (a) computers will not be used 

productively in education unless teachers have positive 

attitudes toward them and believe computers to be viable 

instructional tools, and (b) the whole composite of teacher 

attitudes regarding the use of the computer is directly 

related and contributes to the attitudes of students. 



27 

Survey Results of Teacher Attitudes 

Various surveys have been conducted on the subject of 

teacher attitudes toward computers that found a preponderance 

of poor teacher attitudes toward computers. The findings of 

Clement (19), Lichtman (39), shotwell (62), Stevens (64), and 

Vensel (69) indicate that teacher attitudes toward computers 

are extremely poor and efforts must be made to modify these 

attitudes in a positive way. Zoltan and chapanis (72) dis-

cuss a study which reveals that the very word computer scares 

most consumers so badly that a major vendor of microcomputers 

avoids using the word computer as much as possible. 

Steven (64) reports on a Nebraska study which shows that 

over 80 per cent of the surveyed teachers do not know how to 

use a computer. Eighty-eight per cent responded that their 

training was inadequate, while about half said they were not 

interested in learning anything about computers. An interest-

ing observation is that 70 per cent of the surveyed teachers 

felt that high school students should be able to demonstrate 

an understanding of computers. Furthermore, 84 per cent of 

the teachers felt that computer literacy should be left in 

the hands of the mathematics teachers; only 9 per cent agreed 

that computer literacy is the responsibility of all teachers. 

The fact that so many teachers (50%) were undecided in regard 

to the various questions indicates that these teachers need 

to see some positive effects of computers on the instructional 

process (64, pp. 228-229). 
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Shotwell (62) points to the poor attitudes toward com-

puters of teachers in two Michigan school districts by 

describing how the administrators of these school districts, 

each of whom was to not be outdone by the other, bought sev-

eral microcomputers for classroom use. The teacher response 

to the acquisitions was to keep the microcomputers in the 

media closets. Shotwell says that the teachers took the 

devices out of the closet on special occasions such as birth-

days so that the students could play "Alien Invaders and 

Cosmic Commandos" (62, p. 355). 

Clement (19, p. 28) discusses the affective considera-

tions that are required in computer-based education. He 

stresses that the attitudes of participants in any activity 

are important to the successful completion of the activity. 

In discussing the poor attitudes of teachers toward computers, 

Clement states that teachers have resorted to covert and overt 

sabotage of computer-assisted instruction programs; further-

more, authors of CAI lessons actually will create inadequate 

lesson material if they feel that their contributions will 

not be effectively employed. He also claims that the negative 

attitudes of administrators often result in computer projects 

that are never implemented or are abandoned after trial 

periods. 

In describing the attitudinal state of teachers toward 

computers, Vensel (69) indicates that a minority opinion 

exists among teachers that computers would be useful for 
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classes requiring creative activities. Also, he discloses 

that teachers hold notably more negative attitudes than those 

of administrators. In this study, only 64 per cent of the 

teachers, as compared to 96 per cent of the administrators, 

indicated that computers would improve education. 

In an article on his survey of educator's attitudes 

toward computers, Lichtman (39) punctuates the findings of 

others by disclosing data that reflect extremely poor teacher 

attitudes toward computers. The four groups studied were 

teachers, administrators, youths, and general public adults. 

Teachers, in almost every question area, demonstrated a sig-

nificantly more negative attitude than was shown by the other 

three groups. The data from teachers show the least agree-

ment among the groups that computers will improve education. 

Negative attitudes held by teachers are that computers (a) 

dehumanize society by treating everyone as a statistic and 

(b) isolate individuals by preventing normal social inter-

action. More so than the other three groups, teachers also 

blame computers for errors. Lichtman (39, p. 50) concludes 

that the respondent teachers view computers as dehumanizing 

and isolating gadgets and are highly insecure in their 

relationships with computers. 

Teacher Attitude Development 

The development of teacher attitudes toward computers 

appears to be influenced by several factors. Some of these 
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influencing factors are (a) myths that associate the computer 

with the dehumanization of society, (b) computer-generated 

errors, (c) predictions of social critics regarding the nega-

tive or harmful consequences of computer usage, (d) over-

enthusiastic proponents of the use of computer technology in 

the classroom, (e) teacher jealousy or intimidation that is 

the result of preferential treatment being given to computer 

literate teachers by administrators, and (f) computer vendors 

who understate the complexity of computer programming. 

To bring about positive change in teacher attitudes 

toward the computer, Clements (19, p. 29) emphasizes the 

importance of airing and rectifying the myths that surround 

computers. One of the major myths about computers is that 

the device will be the culprit in the dehumanization of educa-

tion and society. A better understanding of the information 

base from which this type of myth evolves is prerequisite to 

the process of effectively modifying these beliefs (35, 

P. 246). Krech, Crutchfield, and Ballachey's theory about 

attitudes accentuates the importance of exploring the possi-

ble reasons behind teacher attitudes toward computers. 

Reasons for poor teacher attitudes toward computers are 

explored by several authors. Beauregard (8), Clement (19), 

and Lichtman (39) see the root of the teacher attitudinal 

problem as consisting of teachers' overwhelming belief that 

computers dehumanize society by treating everyone as a 

statistic. Clement (19, p. 32) also suggests that the 
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computerphobia" which is sweeping the country is a big 

reason for both slow teacher acceptance or complete rejection 

of computer-based learning. 

Logsden and Logsden (41, pp. 237-243) point out that the 

experiences endured by the average citizen during the forma-

tive years of computer technology certainly shed light on 

the reasons why people harbor so many negative attitudes 

toward the machine. They observe that people have been end-

lessly frustrated and angered because of computer errors and 

its invasion into their lives. 

Beauregard (8, p. 46) claims that these attitudinal prob-

lems of teachers toward computers have been heightened further 

by the grim predictions of social critics [Beauregard mentions 

Huxley, Illich, Ellul, and Toffler] about the transformation 

of our society by technological innovation. Predictions about 

the future of the world as a result of high technology are 

made and cited by Kahn, Brown, and Martel; computerized rec-

ords are listed as a dangerous issue along with atomic weapons 

(20, p. 186). Volkman (70, p. 1) back up the predictions of 

George (23) by reporting on how robots will handle sophisti-

cated decision making processes before the year 2000; a case 

m point is the Japanese government's planned expenditure of 

$40 million per year for the next ten years to develop robots 

and artificial intelligence. 

Rothman and Mossmann (59, p. 383-384) analyze Future 

Shock, Toffler's (68) 1970 best seller, saying that Toffler 
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defines the computer as a device that will actually reduce 

standardization in the world. Toffler, however, points out 

that technological changes are occurring so rapidly that the 

human organism can no longer cope with these accelerated 

changes m his life. The connection is made between high 

technology and that which Toffler describes as "future shock." 

Kahn and Briggs (29, p. 206) describe the computer as a 

villain and present negative scenerios about the future of 

the world as a result of high technology. Barger (6, p. 95) 

indicates that it is this type of villainous portrayal of the 

computer that leads one to believe that the device is the 

absolute antithesis of being human. As an example, Barger 

suggests that movies like "2001: A Space Odyssey," in which 

the computer (HAL) is portrayed as powerful and dangerous, 

makes the humanization of the computer a more difficult pro-

cess. Kidder's (33) Pulitzer Prize winning novel, The Soul 

of a New Machine, takes the reader figuratively into the 

electronic computer's wires and chips. in addition to this 

rather mystical and fantastic voyage, Kidder portrays the 

computer engineers who build computers as eccentric knights. 

Aguire and others (1, p. 455) also suggest that educators 

are likely to become hostile to proposals that imply computer-

assisted and multi-media instruction will bring about sweeping 

reform in education. Calkins, (15, p. 34) sees computer 

enthusiasts as a force that can actually add to the teacher 

attitude problem rather than solve it. He also observes that 
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"politics" is a major reason why teachers feel the way they 

do about computers; Calkins has seen teacher jealousy surface 

around the country because of the preferential treatment given 

to computer-literate teachers. He also stresses that societal 

pressures are now forcing teachers to become computer literate 

m the absence of much needed computer awareness public 

relations in our schools. 

Boyd (12) blames computer vendors for poor teacher atti-

tudes toward computers because these vendors rarely explain 

the normal problems with hardware and software procurement 

and implementation; they often understate the complexity of 

computer programming. Zoltan and Chapanis {12), reporting on 

a study of the attitudes of professionals toward computers, 

also indicate that one of the factors that contributes to 

poor attitudes is the difficulty and complexity of computer 

programming languages. 

Studies and Experiments Relatinq 
to Teacher Attitudes 

Beauregard (8) and Zoltan and Chapanis (72) discovered 

surprisingly few studies regarding teacher attitudes or 

teacher attitude modification. Although surveys of teacher 

attitudes toward computers have been made by Beauregard (8), 

Lichtman(39), and Stevens (64) studies are sparse that pur-

port to measure the effectiveness of training methods in 

modifying attitudes of teachers toward computers. The 
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relevant studies or experiments which were found include 

those by Battista (7), Johnson and others (28), Morressey 

(48), and Vensel (69). 

Studies and data findings.—The purpose of Vensel's (69) 

study was to measure the attitudes of teachers toward com-

puters both before and after a demonstration of an educational 

microcomputer system. The instrument used in this experiment 

(for which no validity or reliability was presented) was a 

20-item attitude survey, scored on a 5-point Likert-type 

scale. A presentation, which incorporated explanations of 

computers, hardware, and software, stressed the instructional 

uses of microcomputers and demonstrated certain programs to 

the group using an actual microcomputer. The results of the 

study indicate an 8.39 mean score increase for the group from 

pre-test to post-test, which represents a highly significant 

change in attitudes (P < .01). since such a large shift in 

teacher attitude occurred as a result of such a short micro-

computer demonstration, Vensel suggests that the teachers' 

initial lack of enthusiasm may have been due to a low level 

of computer literacy. Because only a small increase in the 

preservice teacher computer literacy level is associated with 

a large positive change in preservice teacher attitudes, 

Vensel speculates that even a small degree of cognitive 

change about computers may produce among teachers an even 

larger attitude change toward computers. 
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Battista (7) describes a study in which preservice 

teachers and students were tested using the Minnesota Com-

puter Literacy and Awareness Assessment. The pre-test scores 

revealed extremely poor attitudes toward computers, especially 

for teachers. Subsequently, the two groups were subjected to 

one forty-five minute session a week during the semester. At 

the end of the semester the groups were tested again using 

the same instrument. The results show significant increases 

m both cognitive and attitudinal areas for both groups. 

Morressey (48) describes a one-day computer workshop 

that had as its purpose to demystify the computer and modify 

teachers' perceptions that computers are for the technically 

minded specialist. While Morressey reports positive results 

of the workshop, he does not show statistical evidence to 

support his belief about the workshop's effectiveness in 

bringing about attitudinal change. 

In reporting on the cognitive and affective effects of 

computer-based instruction, Johnson and others (28) explain 

how the Minnesota Computer Literacy and Awareness Assessment 

was used to measure cognitive and attitudinal changes of 

students over the course of a semester. The objective was 

to measure the relative contribution of various instructional 

computing activities (such as computer-aided instruction and 

programming). A summary of t tests on gain scores show 

significant changes (P < .05) in many of the attitudinal 

categories after exposure to these various instructional 
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approaches. An interesting finding of the study is that 

very short exposures to computers can actually increase the 

mystique of the computer for students. 

Conclusions.—Clement (19), Foreman (22), and Lichtman 

(39) conclude that a plurality of well-conducted studies and 

experiments are needed if teacher attitudes toward computers 

are to be significantly changed. To bring about attitude 

change among teachers and administrators, Clement emphasizes, 

"More and better experiments which demonstrate the instruc-

tional effectiveness and cost-effectiveness of the medium 

could help to foster acceptance of the computer as a teaching 

tool (19, p. 32). Lichtman (39, p. 48) stresses the need to 

examine teacher attitudes since they make the majority of 

decisions that affect style and content of instruction. 

Foreman (22, p. 38) observes that although some tightly con-

trolled studies have been performed that measure the effec-

tiveness of computer-assisted instruction, little attention 

has been given to one of the more promising approaches—the 

study of teacher and student attitudes toward computers. 

Vensel (69, p. 41) emphasizes the great need for pro-

cesses that will improve teacher attitudes. He believes that 

efforts to devise new processes for attitude change among 

teachers may contribute to the wider use of the computer in 

the classroom. Although several interesting studies have 

been made about teacher attitudes, Foreman (22), Lichtman 
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(39), and Vensel (69) agree that much remains to be learned 

about attitudes of teachers toward computers. They further 

agree that well-designed studies pertaining to teacher 

attitudes toward computers should be conducted if the 

computer literacy problem is to be resolved. 

A Theoretical Frame of Reference 
About~Attitudes 

An investigation into the meaning and nature of attitudes 

and an exploration of what is involved in inducing attitude 

modification seems highly relevant to the solution of the 

problem of this study. A theoretical frame of reference about 

attitude formation and modification is reviewed for the pur-

pose of grounding this study upon a sound theory base. The 

previously reviewed studies either fail to identify or define 

the attitudes they purport to modify, or no attempts are made 

to describe the theory that pertains to attitude formation 

and modification. The following literature review defines an 

attitude and describes how attitudes might be formed or 

changed. 

Beauregard (8, p. 28) explains that the study of attitudes 

m this country was first introduced in 1918 by Thomas and 

Znaniecki in their work, The Polish Peasant in Europe and 

America. Since this work, Beauregard says, much has been 

published in journals of psychology, sociology, and education 

that pertains to the subject of attitudes, most of which fo-

cuses upon the formation of theory and the nature of attitudes. 
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Beauregard (8, p. 29) indicates that although the meth-

ods for measuring traits of character are almost as old as 

ose for measuring intellectual capacity, it was not until 

the 1920s that the term attitude gained prominence in the 

American annals of psychology, and he discusses the landmark 

classic works on attitude theory by Giddings (1895), Likert 

(1932), Krech (1962), and Secord and Bachman (1964). Krech 

(1962) and Secord and Bachman (1964) take a much broader view 

of attitudes than the others by breaking attitudes down into 

component parts (8). 

Most social psychologists agree that defining attitude 

is difficult. This is true, since there is a lack of scien-

tific knowledge regarding "the subjective states to which 

attitude refers" (31, p. 442). The term attitude is defined 

by Krech, Crutchfield, and Ballachey (35, p. 139) as a system 

of a person's "cognitions, feelings, and action tendencies 

with respect to the various objects in his world." Katz and 

Schanck (31, p. 442) define attitude as a state of motor 

readiness. They further state that an attitude is a mental 

and neural state of readiness that may influence an individ-

ual's response to all objects and situations. 

Beauregard defines an attitude "as the degree of positive 

or negative affect associated with some psychological object" 

(8, p. 30). Katz and Schanck conclude, "For all practical 

purposes, an attitude can be conceived of as an evaluative 
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orientation toward the social world which is expressed 

verbally" (31, p. 443). 

Katz and Schanck (31, pp. 444-445) categorize attitudes 

as interests, values, and radical and reactionary ideas. In 

discussing values, they explain that the "value" attitudes, 

which emphasize six different types of interests, are (a) the 

theoretical, (b) the economic, (c) the aesthetic, (d) the 

social, (e) the political, and (f) the religious. 

Krech, Crutchfield, and Ballachey (35) categorize an 

attitude as consisting of cognitions, feelings, and actions. 

They emphasize the interrelatedness of the three attitude 

components by stressing that the components become mutually 

interdependent. They explain, 

The cognitions of an individual about an object are 

that^bi^nt Y fee?;;Lngs f n d action tendencies toward 
obi erf ^ \ a C h a^ g e l n h i s cognitions about the 

action teideno?eS , P T O ?e.Cl;a?9?S." ̂  feeli"9= and 

hptipfrnf1^ component of an attitude consists of the 
beliefs of the individual about the object. . . . The 
eeling component of an attitude refers to the emotions 

o ? n a n C ^ f i ^ h t i e
1°5

j e c t' " * ' T h e action component 
.attitude includes all the behavioral readiness 

associated with the attitude (35, pp. 140-141). 

Formation of attitudes.—Krech. Crutchfield, and Balla-

chey (35, pp. 180-214) state that attitudes are formed or 

developed (a) in the process of want satisfaction, (b) by the 

information to which the individual is exposed, (c) by the 

group affiliations of the individual, and (d) by the 

individual's personality. They feel that if attitudes are 
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ever to be controlled, there must be an understanding about 

how attitudes form and how attitudes change. These authors 

believe that individuals who cope with various problems in 

trying to satisfy their wants will develop an attitude. 

First, individuals will develop positive attitudes toward 

objects that satisfy their wants, and they will develop nega-

tive attitudes toward objects that block the achievement of 

their goals (35, p. 181). Second, individuals will develop 

attitudes based upon the information they have about that 

object (35, p. 186). Third, individuals will form attitudes 

based upon the type of group with which they are affiliated; 

the degree of allegiance they show to a particular group will 

determine the degree to which they share the beliefs, values, 

and norms of their group (35, p. 19). Fourth, individuals 

also tend to accept as their own the particular attitudes 

that are extensions of their personalities. This has been 

demonstrated for various attitudes such as ethnocentrism, 

religious attitudes, political attitudes, and attitudes 

toward foreign affairs (35, pp. 180-214). 

Changing of attitudes.—Thurston (67) indicates that 

attitude change can be measured along a psychological con-

tinuum. Both direction and intensity of attitude modification 

can be measured. 

Krech, Crutchfield, and Ballachey (35, pp. 215-216) 

explain that the two types of attitude changes along this 
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continuum are incongruent and congruent. Incongruent change 

is a radical change toward the "sign opposite" (e.g., to the 

opposite end of the attitude spectrum). Congruent change is 

a change in the same direction of the sign of the existing 

attitude (e.g., an increase or decrease in the same 

direction). 

Shaw and Wright (61) and Thurston (67) agree that atti-

tudes are learned by an individual. Thurston (67, p. 261) 

also believes that the emotional experiences of the past make 

up an integral part of an individual•s attitude about an 

object. 

Based on the theory that attitudes develop from prior 

cognitions, Krech, Crutchfield, and Ballachey (35) outline 

three points to consider in any attempt to modify attitudes. 

Attitude modifiability is based on (a) characteristics of the 

attitude, (b) the attributes of the person who holds the 

attitude, and (c) the source of the information that is 

presented. 

Beauregard (8) points out that the degree to which an 

attitude is interconnected to other attitudes will determine 

to what degree an attitude can be altered. A great deal of 

difficulty may be encountered in attempting to modify an 

attitude that is tied to other attitudes, Krech, Crutchfield, 

and Ballachey (35) refer to these attitudes as sleeping 

attitudes. 
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Thurston (67, p. 261) observes that attitudes about an 

object may be of either strong or weak intensity. if a cer-

tain attitude is the main support of an individual's self-

esteem, great difficulty will be encountered in an attempt 

to change the attitude from one end of the attitude spectrum 

to the other although a congruent change in the same direc-

tion can be induced fairly easily. An attitude that stems 

from a value that is a foundation which is adamantly 

supported by an individual's culture will be difficult to 

move in an incongruent direction (35, pp. 220-221). 

Katz and Schanck (31) and Krech, Crutchfield, and 

Ballachey (35) agree that personality and group affiliations 

play an important role in attitude modiflability. First, 

Krech, Crutchfield, and Ballachey list three areas of person-

ality that effect attitude change—intelligence, self-

defensiveness, and cognitive needs. Individual differences 

m intelligence help determine differences in the rate of 

attitude modification. Self-defensive people will cling 

tenaciously to attitudes to bolster their self-esteem. 

People who are high in "need for cognitive clarity" will 

react positively to new information that challenges their 

existing attitudes; people who are experiencing "cognitive 

dissonance" (inconsistent cognitions) about an object or 

event will seek out new information to reduce the dissonance 

and will undergo cognitive and attitudinal changes 

(35, p. 223). 
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Second, Krech, Crutchfield, and Ballachey (35) and 

Thurston (67) agree that group affiliations are equally im-

portant in determining attitude modifiability; "the modifi-

ability of an attitude will be related to the degree of 

group support which the attitude has" (35, pp. 223-224). if 

a person values his group membership, he will cling to the 

attitudes endorsed by the group. in volunteer groups, the 

cohesiveness, or overall attractiveness of the group to its 

members, enables the group to police its members. The 

greater the cohesiveness of the group, the greater the 

amount of conformity to its norms; the new member will tend 

to conform to ths I I B W gxoup. 

Thurston (67, p. 265) asserts that both group pressure 

and group taboo are very real influences on the individual, 

and he supports this assertion with an example. He points 

out that when a student is removed from a group, his attitude 

toward sex liberty may deviate from the attitude he held 

while under the influence of group pressure and group taboo. 

In summary, the formation of attitudes depends on the 

interrelatedness and severity of the influences regarding 

attitude formation. The personality of a person may play a 

significant or insignificant role depending on the influence 

of the other factors. Attitude change is brought about 

through exposure to (a) additional information, (b) changes 

in the group affiliations of the individual, (c) enforced 

modification of behavior toward the object, and (d) through 
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procedures that change personality. These cognitive and 

emotional changes will bring the person to a state of action 

(35, 36). 

Computer Literacy Teacher Workshops 

Computer literacy teacher workshops are gaining recog-

nition as a possible vehicle through which teachers can 

receive both valuable cognitive and affective behaviors. 

Milner (45), Poirot (51), and Shotwell (55) agree that the 

vehicle for instigating teacher attitudinal changes is 

through teacher inservice programs. While Hicks, Goddard, 

and Keasler (25, p. 5) propose informal workshops as a mode 

of instruction to bring about cognitive change, Boyd (12) 

and Thorkildsen, Allard, and Erlacher (66) believe that 

workshops specifically can serve also as a vehicle for 

attitude change. 

Smith and Haley (63) conducted a study that dealt with 

teacher achievement in mathematics and the attitudinal 

changes which were brought about due to exposure to inservice 

workshops. The results of the study show positive changes in 

the attitudes of teachers toward mathematics. 

Calkins (16, pp. 34-36) discusses how administrators are 

spearheading computer education training in their schools. 

The administrators felt that if computer education training 

were to be successful, careful planning is of utmost 

importance. Everyone must become involved—experts, teachers, 
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students, and community members. Calkins describes how a 

program was created which has attracted world-wide attention; 

the vehicle which brought about the change in attitudes of 

teachers toward computers is an in-service program that 

touched every teacher in the school. 

Boyd (12, p. 50) reflects upon some of his insights into 

the inservice education problem. He sees teacher workshops 

as an effective means for dealing with the misconceptions 

held be teachers about computers, and he lists specific 

objectives that will help alleviate these misconceptions 

which affect teacher attitudes. 

Thorkildsen, Allard, and Erlacher (66) stress the pro-

mising features of a microcomputer in augmenting individual-

ized instruction and special education. The authors explain 

how a workshop which was designed to provide an introduction 

to microcomputers for special educators, brought about enthu-

siasm among the participants about computers. The partici-

pants were asked to state their specific expectations of the 

workshop. The most frequent responses were (a) to become 

less afraid of computers, (b) to learn to use a computer, and 

(c) to become more computer literate. Thorkildsen, Allard, 

and Erlacher say "The staff feels strongly that workshops of 

this type would be well-received in all facets of education" 

(66, p. 59); no statistical evidence was shown to support 

this statement. Beck (9, p. 27) claims that even a one-day 

workshop could be an effective training medium for meeting 
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the computer awareness needs of teachers by (a) reducing 

teacher confusion about computers, (b) promoting a "balanced 

view" of computers in society for teachers, and (c) 

developing proper opinions regarding computers. 

The results of a study by Baker (5) show significant 

changes in teacher confidence levels after their having been 

exposed to a workshop. While these teachers were training 

to teach a computer course upon return to their respective 

schools, it was questioned whether or not this workshop 

training could significantly alter their skills and abilities 

to teach the subject; the results are inconclusive in this 

regard. 

Branson (13, pp. 11-14) explains that for a workshop 

model to be effective and efficient, it must be designed 

using a structured systems-analysis approach. This approach 

to designing workshops allows the training model to undergo 

an ongoing process of analysis, design, development, 

implementation, and control. 

As noted, the computer education experts agree that 

computer literacy teacher workshops have the potential to be 

an effective medium through which not only computer literacy 

cognitive changes can evolve but also changes in teacher 

attitudes toward computers. For workshops to be an effective 

medium in inducing attitudinal and cognitive change among 

teachers toward computers, a structured systems analysis 
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approach is recommended in the design and implementation of 

workshop curricula, materials, hardware, and activities. 

Summary of the Literature 

Computer literacy in education is observed by many as a 

national problem, and it will be a major educational issue 

during this decade. To alleviate this problem, experts see 

the need for the development of computer literacy programs 

and curriculums. The establishment of quality inservice 

programs is proposed by the experts as a possible solution 

to the computer literacy problem. 

A major problem with teachers returning to the classroom 

for additional computer training is emphasized by Calkins 

(14) and Kelman (30) , who claim that teachers are far from 

being ready to hop on the computer "bandwagon." Observations 

are made by Stevens (64) and others that teacher attitudes 

must be effectively modified if teacher training is to be 

successful in bringing about more computer literate teachers. 

A consensus exists that attitudes of teachers toward compu-

ters are poor and must be changed. The evidence of poor 

teacher attitude toward computers leads to an exploration of 

the development of teacher attitude toward computers before 

effective training programs can be implemented. There is 

only a limited number of existing studies on the modification 

of teacher attitudes toward computers. 
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A theoretical frame of reference regarding attitude 

formation and modification is reviewed for the purpose of 

developing workshop content for attitude change, which is 

founded upon a theory base. The vehicle for attitude change 

is proposed by several experts who see teacher inservice 

computer literacy workshops as a solution to the attitude 

problem of teachers. 
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CHAPTER III 

DATA COLLECTION AND ANALYSES 

This chapter presents a description of the methods and 

procedures used for the collection and analysis of data. 

Included are descriptions of the population and sample, the 

instrument, the content and procedures of the workshops that 

were conducted, and procedures for the collection and 

analysis of data. 

Population of the Study 

The population of this study consists of public school 

teachers from the Region XI Service Center area, which in-

cludes Cooke, Wise, Denton, Palo Pinto, Parker, Tarrant, 

Erath, Hood, Sommerville, and Johnson counties in the state 

of Texas. The workshop classes were filled on a first-come, 

first-served basis; therefore, random sampling of the popu-

lation was not possible. Workshops were conducted during 

the Spring Semester, 1983, with 70 teachers participating in 

the Computers and Education workshop sessions and 56 teachers 

participating in the BASIC Programming workshop sessions. 

Those who participated in the study are educators who 

either had no prior exposure to computer literacy training 

or who had been exposed to basic computer literacy training 

without indepth exposure to programming languages. Of the 
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126 total workshop participants, 70 completed and returned 

both pre-and post-tests for a 56 per cent return rate. For 

statistical treatment, each workshop group is further sub-

divided into two groups. For the Computers in Education 

workshop, Group I, 17 of the 33 teachers (52%) returned both 

tests; for Group II, 16 of the 37 teachers (43%) responded. 

For the BASIC Programming workshop, Group I, 14 of the 26 

teachers (54%) returned both tests; for Group II, 23 or the 

30 teachers (77%) responded. 

The control group of the study is composed of a randomly 

selected group of 28 teachers from one school district that 

is a part of the Region XI Service Center area. A stratified 

proportional random sampling method was used in the selection 

process for this group. The population from which the sample 

is selected consists of 154 teachers from the high school, 

middle school, and two elementary schools. Based upon the 

stratified proportional random sampling procedure, the number 

of teachers selected from each school are 12 teachers from 

the high school, 4 teachers from the middle school, and 6 

teachers from each of the two elementary schools. 

The Survey Instrument 

The data for this study were gathered using one pre-

and post-test instrument (Appendix A) that is a derivation 

of the Minnesota Computer Literacy and Awareness Assessment 

by the Minnesota Educational Computing Consortium (MECC), 
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St. Paul, Minnesota (Appendix B). The Minnesota Computer 

Literacy and Awareness Assessment was designed by the Minne-

sota Educational Computing Consortium to measure both atti-

tudes and cognitive skills in the area of computer literacy. 

The instrument was validated by Anderson, Krohn, and Sandman 

(1) • 

The instrument was developed to measure several cogni-

tive and affective domains of computer literacy. The 

instrument evolved from a pool of over 2,000 test items and 

objectives that relate to computer literacy cognitions and 

attitudes about computers. The instrument was field tested 

by the Minnesota Educational Computing Consortium using 

over 6,000 participants. Content validation was accomplished 

from an evaluation by Johnson and others(4) which includes 

the analyses of twenty-nine teaching professionals who 

judged the assessment. 

In the above study, computer-content courses were ran-

domly sampled from a state-wide inventory of computer-

related courses. The teachers of these computer-related 

courses were asked to indicate if their courses included 

each of the MECC-list objectives. The results of this survey 

(1) indicate that a very high percentage of the twenty-nine 

teachers surveyed used most of the MECC objectives. These 

researchers (1) did not in any manner suggest to the teachers 

what to teach or how to teach it. 
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For the cognitive subtest, item-to-subtest and item-to-

composite correlations were performed, and a discrimination 

index of test items was established. The discrimination 

index yields the difference between the percentage who an-

swered correctly on an item from the 27 per cent who scored 

the highest, and those who answered correctly on the same 

item from the 27 per cent who scored the lowest on the test. 

For both the cognitive and affective sections, the 

construct validity of the instrument was tested using factor 

analysis. A principle-factor solution was used with an 

orthogonal varimax rotation. Alpha reliability of the cog-

nitive and affective sub-tests were .89 and .78, 

respectively (1). 

The structure of the MECC instrument, from which the 

derived instrument for this study was developed, consists of 

three parts that include an affective assessment (items 1-30), 

a cognitive test (items 31-83), and a background survey 

(items 84-120). The structure of the cognitive test, as a 

result of factor analysis procedures, maps into four basic 

areas—(a) applications, (b) limitations, (c) software, and 

(d) programming (1). The cognitive section of the instrument 

used in this study is derived from the questions that cluster 

into these four categories. 

The derived instrument consists of the 25 original items 

from the affective (attitudinal) subtest, and 18 items from 

the cognitive test. Items from each cognitive category of 
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questions were chosen on the basis of applicability to work-

shop content. The derivation of a reduced number of cognitive 

questions was performed to enhance the manageability and 

reasonableness of the length of the test to accommodate the 

short workshop sessions. The attitude sub-test is scored on 

a five-point (Likert-type) scale that ranges from strongly 

agree to strongly disagree; the cognitive sub-test is in a 

multiple-choice answer format. 

The use of the MECC instrument is reported on by 

Anderson, Krohn, and Sandman (1), Battista (2) , and Johnson 

and others (4). All three studies contain data which indicate 

that the items significantly discriminated between positive 

and negative attitudes and the levels of cognitive ability. 

Use of the Minnesota Computer Literacy and Awareness and 

Assessment constitutes the employment of a curriculum-embedded 

test; this indicates that the instrument itself reflects the 

computer literacy curricula to which participants in the study 

will be exposed. For this reason, the instrument will sample 

participants' mastery of the workshops' computer literacy 

instruction. 

Content and Procedures of Workshops 

Computer literacy teacher education workshops were 

conducted during the Spring Semester, 198 3, at a state-

supported university in Texas. A cooperative arrangement 

was made with the Region XI Service Center of the Texas 
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Education Agency that allowed these workshops to become a 

part of the Region XI educators' inservice program. The 

director of Region XI Service Center distributed the workshop 

announcement brochures among the various Region XI schools 

and assisted in the workshop registration process. 

The university's computer science department's computing 

and classroom facilities were used in carrying out the work-

shops, and the chairman of the university's department of 

computer science coordinated the workshop activities. The 

workshop classes had access to twenty-four microcomputers 

that are located in the microcomputer laboratory room. 

Two types of workshop experiences were conducted. The 

workshops are titled (a) Introduction to Computers and 

Education and (b) Introduction to BASIC Programming. 

Appendix C contains the statement of purpose and a com-

plete instructional outline (the module description, time 

allotment, prerequisite, and module objectives) for the Com-

puters and Education Workshop. Appendix D contains a state-

ment of purpose and a complete instructional outline (the 

module description, time allotment, prerequisite, and module 

objectives) for the Introduction to BASIC Programming Work-

shop. Appendices E and F, respectively, contain the unit 

objectives for the Computers and Education and Introduction 

to Basic Programming workshop modules. 

The contents of the workshops are derived from the 

User Guide for the Minnesota Computer Literacy and Awareness 
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Assessment (1) and Microcomputers in Education—A Scholastic 

Leadership Seminar (7). The only selected topics are those 

that relate to applications, limitations, software, and 

programming because these are the four categories that are 

measured by the curriculum embedded cognitive sub-test. For 

the cognitive sub-test, specific topics were chosen that 

correspond to the objectives outlined in Appendix E. The 

affective objectives (Appendix E) were chosen from the User 

Guide for the Minnesota Computer Literacy and Awareness 

Assessment (1). 

Procedures for Collecting Data 

The procedures for collecting data are as follows. 

First, brochures announcing the computer literacy workshop 

sessions were prepared by the university computer science 

department staff and were distributed by Region XI Service 

Center to the various schools within the Region XI area. 

Second, registration forms were distributed by the Region 

XI Service Center to the various schools. Interested teach-

ers were asked to complete a registration form and return it 

to the university conducting the workshop. Third, pre-test 

and post-test instruments were pre-coded to allow the identi-

fication of the workshop types, workshop groups within work-

shops types, and test types (pre- or post-test). Fourth, ten 

days prior and ten days subsequent to the workshop sessions, 

the applicable pre— or post—tests were mailed to the 
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participants. The name and address information was obtained 

from the registration forms that were completed by the par-

ticipants. Fifth, the participants were asked to complete 

the instruments and return them in the enclosed stamped, 

pre-addressed envelopes. The participants were also asked 

to record the last four digits of their social security num-

ber in the blank provided so as to allow for matching of pre-

and post-tests for statistical analysis. Sixth, the instru-

ments were collected from the computer science department 

secretary by the researcher. Seventh, the pre-tests and 

post-tests were correlated according to the last four digits 

of the social security number. Eighth, the negatively worded 

questions from the attitude portion of the test were inverted, 

and the tests were graded. Ninth, the pre- and post-test 

scores were entered into a microcomputer for the purpose of 

computing gain scores for the two subtests. Tenth, the 

pre- and post-test scores and gain scores were encoded onto 

punched cards for computer statistical analysis. 

Three different computer programs were used to analyze 

the data according to the stated hypotheses. Statistical 

analysis computer programs used are (a) t test for correlated 

and independent groups, (b) the Pearson product-moment 

correlation, and (c) analysis of covariance. 

The data collection procedure for the control group was 

as follows. First, the instruments were precoded as 

previously described. Second, the instruments were 
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distributed to the four principals of the school district. 

Third, the instruments were administered to the various 

sample groups from the four schools. Ten days later the 

instrument was readministered to the same groups and col-

lected. Fourth, the instruments were collected by the 

researcher. Test score and gain score determination, data 

encoding, and statistical analysis were performed as 

creviously described for the workshop participants. 

Analyses of Data 

In Chapter IV, the major findings are presented and 

displayed in tabular form to depict the difference in pre-

and post-test scores for the workshop participants. Also 

presented are the tabular results of the various statistical 

tests that were made to test the hypotheses. The resulting 

pre- and post-test scores, which were encoded onto a computer 

file, were used by a computer program to generage both pre-

and post-test mean scores for each participant. 

Hypothesis 1 was tested using a t test with correlated 

groups for both the cognitive and affective sub-tests. For 

the t test procedure, the pre- and post-test scores were 

paired and the difference computed. The differences of the 

paired scores was summed and divided by the total number of 

respondents (the mean difference). 

To determine if the mean difference were significantly 

different from zero, an unbiased estimate of the variance of 
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the differences was determined—the standard error. Then the 

t value was calculated by dividing the mean difference by the 

standard error. 

The calculated t was compared to determine if it was 

greater than the critical value of t for the appropriate 

number of degrees of freedom at the .05 level. The .05 level 

of significance was arbitrarily set for all tests (3, pp. 171-

181). Two-tailed tests were used because results in the 

opposite direction of the hypotheses may be of interest 

(6, p. 151). 

The described t test procedures were used to determine 

if significant differences in attitudes or cognitive skills 

resulted after exposure to a workshop session. Once this 

test was complete, the Pearson product moment correlation 

procedure was used to determine if cognitive change is 

associated with attitudinal change. 

This was accomplished by the use of a computer program 

that computed gain scores for both the attitude and the cog-

nitive sections. The gain score is the difference in the 

pre- and post-test means. The gain scores of the participants 

on the attitude sub-test are arranged in order of magnitude 

from highest to lowest. The corresponding gain scores on the 

cognitive test were matched with the aligned attitude gain 

scores. 

The standard deviations for both attitude and cognitive 

gain scores were computed, and a z_ score was computed for 
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each gain score by dividing the standard deviation into the 

difference of the gain score and the mean gain score. The 

product of the score for attitude and the £ score for 

cognitive ability was computed for each participant, and 

these products were summed and divided by the number of 

participants (scores), minus one. 

The result of the computation is the Pearson product 

moment correlation coefficient which describes the degree of 

relationship or association between attitude and cognitive 

abilities of the participants of the workshops (3, p. 111). 

This correlation coefficient was subjected to a test of 

significance using the distribution of t. The probability 

of rejecting the null hypothesis (for research hypotheses 1) 

when the null hypothesis is true, was computed for the 

computed t value (3, p. 195). 

Hypothesis 2 was tested using anlaysis of covariance to 

control or adjust for the effects of the covariate—pre-test 

scores. Thus, by controlling the covariate, a valid evalua-

tion is made as to whether or not there is a significant 

difference in the pre- and post-test scores of the two 

workshop types. 

For the anlaysis of covariance procedure, the independent 

variable is the workshop type. The dependent variable is the 

post-test score after the workshop. The covariate variable 

is the pre-test score before the workshop. 
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Paired observations of pre- and post-test scores were 

set up for both workshop (type) groups. The total sum of 

squares for both pre- and post-test scores was partitioned 

into a within-groups and between-groups sum of squares using 

the usual analysis of variance procedures. A within-groups 

sum of products was determined. 

To remove the linear effects of the covariate (pre-test 

scores), an adjusted total sum of squares on the dependent 

variable was calculated. Adjusted within-groups and between-

groups were calculated, and the variance estimates were 

determined. 

To test the significance of the adjusted means, an F 

value was calculated and compared with the critical value of 

F for the appropriate number of degrees of freedom for the 

particular numerator and denominator. This procedure deter-

mines the probability of rejecting the null hypothesis which 

states that no difference will exist in the mean pre- and 

post-test scores of the two workshop types (3, pp. 359-374) . 

The data findings of Chapter IV pertain to the analyses 

of data that are based upon the procedures described for 

testing the two hypotheses. In Chapter V, conclusions are 

drawn from these findings and recommendations are presented 

based on the conclusions. 
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Summary 

A description of the teachers who make up the population 

and sample for this study is presented in this chapter. The 

process for determining the control group and the study group 

for this study is also described. 

Additionally, the derived instrument which is used in 

this study is discussed, and the instrument from which it is 

derived (Minnesota Computer Literacy and Awareness Assessment) 

is also described along with its content, structure, and 

supporting reliability and validity data. The content and 

procedures of the workshops are described, and the workshop 

module and unit outlines are presented. The methods used for 

administering both the pre-test and the post-test are 

explained. 

The chapter also contains the procedures used to collect 

and process the data for analysis. Finally, the procedures 

for analyses of data are listed for each hypothesis to be 

tested for this study. 
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CHAPTER IV 

PRESENTATION AND ANALYSES OF THE DATA 

Introduction 

The purpose of this chapter is to present the analyses 

of the computer literacy cognitive and attitude pre- and 

post-test scores of the participants from the two types of 

computer literacy workshops and the scores of the control 

group as described in Chapter III of this study. The pre-

sentation of the analyses of data is according to the formu-

lated hypotheses (see Chapter I). The result of each 

analysis is presented in both narrative and tabular form. 

To test the hypotheses of this study, four university-

related computer literacy workshops were conducted during the 

Spring Semester, 1983. The participants of two of the work-

shops were exposed to non-programming activities, while the 

participants of the other two workshops were exposed to 

BASIC programming activities. 

The workshop participants were surveyed by a computer 

literacy test which is derived from the Minnesota Educational 

Computing Consortium's computer literacy assessment (see 

Chapter III). The derived computer literacy instrument 

measures both teachers' attitude toward computers and their 

cognitive level about computers. 

69 
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Prior to the workshop sessions, the participants com-

pleted the instrument as a pre-test. One week subsequent to 

the workshop sessions, the participants completed the same 

instrument as a post-test. 

The computer literacy test consists of twenty questions 

that pertains to attitudes toward computers and eighteen 

questions that pertain to the participants' understanding 

about computers and programming. The attitude portion of the 

test was scored using a Likert-type scale. 

Each participant's attitude score was derived by adding 

the Likert points for the twenty questions and dividing the 

sum by twenty. An inversion technique was used to account 

for the negatively worded questions. The cognitive score for 

each participant is simply the number of questions answered 

correctly from the eighteen cognitive questions. 

Workshop Test Score Results 

The results of the four workshop groups are presented 

and analyzed according to workshop type that are comprised of 

the two Computers and Education Workshops and the two BASIC 

Programming Workshops. The test score results of the control 

group is also depicted and analyzed. 

The descriptive statistical information from Tables I 

and II are presented since these factors are important either 

in carrying out subsequent statistical tests of significance 

or in providing a complete interpretation of the results of 
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the statistical tests that are used later in testing the 

hypotheses. 

The results of the participants' scores in the Computers 

and Education Workshops are therefore initially presented in 

Table I. Table I displays the scores by workshop group and 

describes the measures of central tendency and variation for 

both the pre- and post-test results. 

TABLE I 

COMPUTER LITERACY TEST SCORE RESULTS FOR 
COMPUTERS AND EDUCATION WORKSHOPS 

G r * Sub- Mean Variance Standard 
Deviation Range Avg. 

o 
u 
P 

N test pre-
test 

post-
test 

pre-
test 

post-
test 

pre-
test 

post-
test 

pre-
test 

post-
test 

Gain 

Atti-
tude 3.93 4.27 .13 .11 .36 .33 1.25 1.25 .34 

1 17 

Atti-
tude 

Cogni-
tive 11.59 14.65 7.13 1.62 2.67 : 1.27 10. 5. 3.06 

Atti-
tude 3.77 3.93 .26 .12 .51 .34 1.9 1.35 .16 

2 16 

Atti-
tude 

Cogni-
tive 11.5 13.63 10.13 7.18 3.18 2.68 14. 11. 2.13 

*N = number of participants. 

For the Computers and Education workshop type, the group 

with the higher attitude pre- and post-test scores is group 

one. Group one, with a .34 average gain score, shows a 

greater increase in scores of attitude toward computers than 

does group two, which has a .16 average gain score. 
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Similar findings for the cognitive portion of the test 

show that by a 3.06 gain score average, group one also out-

performed group two, which has a 2.13 gain score average. 

For the group two cognitive test, a standard deviation of 

3.18 is compared to the standard deviation of 2.67 for group 

one, which indicates that the greater degree of variation in 

cognitive scores occurs for group two. To further support 

this observation, group one has a range of ten and group two 

has a range of fourteen. 

The data results from the two BASIC Programming workshops 

are presented in Table II. The computer literacy test score 

results are depicted for each of the two BASIC Programming 

workshops and are shown according to the attitude and cogni-

tive subtests. The mean, variance, standard deviation, and 

range data are also depicted for both the pre- and post-tests 

for each of the two subtests (attitude and cognitive). 

For the BASIC Programming Workshop, the group with the 

larger mean attitude pre-test score is group one, which has 

a mean score of 4.27. The group with the larger cognitive 

mean pre—test score (13.0) is also group one. An average 

attitude gain score of .293 for group two is compared to the 

average attitude gain score of .140 for group one; thus, the 

greater degree of attitude change appears to have occured 

for group two. An average cognitive gain score of 2.52 for 

group two is compared to the average cognitive gain score of 

2.29 for group one; the greater degree of cognitive computer 
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TABLE II 

COMPUTER LITERACY TEST SCORE RESULTS FOR 
BASIC PROGRAMMING WORKSHOPS 

G 
r * Sub-

Mean Variance 
Standard 
Deviation 

Range Avg. 
o 
u 
P 

N test pre-
test 

post-
test 

pre-
test 

post-
test 

pre-
test 

post-
test 

pre-
test 

post-
test 

Gain 

Atti-
tude 

4.27 4.41 .14 .08 .38 .29 1.25 .90 .14 

1 14 

Atti-
tude 

Cogni-
tive 

13.0 15.29 13.54 3.14 3.68 1.77 15.0 5.0 2.29 

Atti-
tude 

4.14 4.44 | .16 
1 

.15 .40 .40 1.45 1.25 .29 

2 23 

Atti-
tude 

! 
I 

Cogni-
tive 

11.78 14.3 j14.81 
| 
L. , 

6.86 3.85 2.62 13.0 8.0 2.52 

*N = number of participants 

literacy change appears to have occured for group two. The 

variance and standard deviation information from Table II 

further indicates that both workshop groups for this type 

show very similar variations in scores for both the attitude 

and cognitive portions of the test. The computer literacy 

test score data for the control group (described in Chapter 

III) are presented in Table III. The computer literacy test 

score results are described for the control group in the 

same manner as those previously used in describing the 

workshop groups. 

The mean attitude pre-test score for the control group 

is 3.654, which is compared to a mean attitude post-test 

score for the control group of 3.646. The mean cognitive 
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TABLE III 

COMPUTER LITERACY TEST RESULTS 
FOR THE CONTROL GROUP 

Subtests 
Mean Variance Standard 

Deviation Range 
Subtests pre-

test 
post-
test 

pre-
test 

post-
test 

pre-
test 

post-
test 

pre-
test 

post-
test 

Attitude 3.654 3.646 .174 .179 .417 I .422 
i 

2.05 2.0 

Cognitive 10.643 10.714 9.942 9.397 3.153 13.065 12.00 11.0 

pre-test score for the control group is 10.643, which is 

compared to a mean cognitive post-test score of 10.714. The 

pre- and post-test results for both portions of the test are 

very near the same. 

Hypothesis One 

To determine if teacher attitudes toward computers and 

their use in the classroom is associated with levels of 

computer literacy (hypothesis one), the two statistical tests 

used are the t test for correlated groups and Pearson product 

moment correlation. To determine if a significant difference 

exists between the pre- and post-test means, the t test for 

correlated groups is used. Table IV data show the number of 

cases, mean scores, standard deviations for both the mean and 

mean difference, the degrees of freedom, the t value, and the 

two-tailed probability for both attitude and cognitive pre-

and post-tests. 
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TABLE IV 

T TEST FOR CORRELATED GROUPS FOR ATTITUDE AND 
COGNITIVE SUBTESTS FOR ALL WORKSHOP GROUPS 

Statistic 
Attitude Cognitive 

Statistic 
pre-
test 

post-
test 

pre-
test 

post-
test 

Number Participants 70.000 70.000 70.000 70.000 

Mean 4.033 4.274 11.914 14.429 

Standard Deviation X .446 .397 3.383 2.243 

Standard Error X .053 .047 .404 .268 

Mean Difference - .241 - 2. 514 

Standard Dev. Mn. Df. .329 2. 179 

Standard Error Mn. Df. .039 • 260 

t Value - 6.130* - 9. 660* 

Degrees of Freedom 69.000 69. ,000 

2-Tailed Probability .000 « ,000 

*Significant at the .01 level. 

The results of the t test for correlated groups reveals 

t values of 6.13 for the attitude subtest and 9.66 for the 

cognitive subtest. A t value of 6.13 with 69 degrees of free-

dom indicates significance at the .01 level for the attitude 

portion of the computer literacy test. A t value of 9.66 with 

69 degrees of freedom indicates a significance probability of 

.01. Since both of the significance probabilities are less 

than the hypothesized .05 significance level, there is a 

significant difference in the pre- and post-test means for 
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both the attitude and cognitive computer literacy subtests. 

The one-tailed significance probability is .01. Since this 

probability is less than the hypothesized significance level 

(alpha) of .05, there is a significant positive difference 

in the pre- and post-test mean scores. 

To determine if the control group's pre- and post-test 

scores differed significantly, a t test for correlated groups 

was performed. The purpose of this test is to determine the 

degree of attitude and cognitive change when no workshop is 

administered to the group. Table V data describe the results 

of this test. 

The t test analysis indicates a t value of 0.32 for 27 

degrees of freedom for the attitude portion of the computer 

literacy test which yields a significance probability of 

0.749. Since this significance probability is greater than 

the .05 established significance probability, there is no 

significant difference between the mean scores of the pre-

and post-test mean scores. 

For the cognitive portion of the computer literacy test, 

the t test analysis indicates a t value of 0.35 for 27 

degrees of freedom which yields a probability of 0.731. Since 

this value is greater than the .05 established significance, 

there is no significant difference in the cognitive pre-

and post-test mean scores. 
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TABLE V 

T TEST FOR CORRELATED GROUPS FOR ATTITUDE AND 
COGNITIVE SUBTESTS FOR CONTROL GROUP 

Statistic 
Attitude Cognitive 

Statistic pre-
test 

post-
test 

pre-
test 

post-
test 

Number Participants 28.000 28.000 28.000 28.000 

Mean 3.654 3.646 10.643 10.714 

Standard Deviation X .417 .422 3.153 3.065 

Standard Error X .079 .080 .596 .579 

Mean Difference .0071 i .0714 

Standard Dev. Mn. Df. .1170 1.0860 

Standard Error Mn. Df. .0220 .2050 

t Value .3200 - .3500 

Degrees of Freedom 27.0000 27 .0000 

2-Tailed Probability .7490 .7310 

Correlation of Attitude and 
Cognitive~Gain Score's 

To determine if the degree of teacher attitude change 

toward computers is associated with the degree of teacher 

cognitive change in computer literacy (Hypothesis 1), as 

measured by the pre- and post-tests, a Pearson product moment 

correlation was performed. The Pearson (r) correlation 

coefficient is determined according to the procedures 

described in Chapter III. 
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Appendix G depicts in tabular form the workshop partici-

pants' respective attitude and cognitive pre-test, post-test, 

and gain scores. Appendix H depicts in tabular format the 

respective attitude and cognitive pre-test, post-test, and 

gain scores for the control group. Table VI data present the 

number of participants, the correlation coefficient, and the 

variance interpretation for both the workshop participants 

and the control group. 

TABLE VI 

CORRELATION OF THE COGNITIVE AND ATTITUDE GAIN 
SCORES FOR THE COMBINED WORKSHOP GROUPS 

AND THE CONTROL GROUP 

Group 
No. of 
Part. 

Pearson 
r 

Variance 
Int. (r) 

Prob. 
(P) 

Workshop 

Control 

70 

28 

.0209 

.0771 

.0004 

.0059 

.43 

.34 

The results of the Pearson product moment correlation 

procedure yields an r coefficient of .0209 and a variance 

interpretation of .0004 for the workshop participants. An 

r coefficient of .0771 and a variance interpretation of .0059 

is computed for the control group. For the workshop partici-

pants, correlation coefficient of .0209 indicates a very low 

degree of association (p = .43) between attitude and cognitive 

gain scores. The variance interpretation of .0004 indicates 

that less than 1 per cent of the variance of attitude gain 
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scores is predictable from the variance of the cognitive 

gain scores. 

For the control group, the correlation coefficient of 

.0771 indicates a very low degree of association (p = .34) 

between attitude and cognitive gain scores. A variance 

interpretation of .0059 indicates that practically nothing 

can be ascertained about the association of the two gain 

scores. 

Correlation of Cognitive and Attitude Raw 
Scores for the Pre-andPost-Tests 

Since there is no significant relationship between 

attitude and cognitive gain scores, it was interesting to 

determine if there is a relationship between attitude and 

cognitive raw scores before or after the workshop. If sig-

nificant relationships do exist between the raw scores pre-

viously described, then it can be argued that the low 

correlation of gain scores might be partially attributable 

to a restriction in the range of the gain scores and to a 

lack of precision in instrumentation. 

A Pearson product moment correlation coefficient was 

computed for the raw scores of the two subtests for the com-

bined groups to determine if an association exists between 

teacher attitudes and cognitive ability and understanding 

about computers as measured both before and after the work-

shops. This correlation procedure is applied to both pre-
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and post-tests. The results of the correlation for the 

pre-test results is summarized in Table VII. 

TABLE VII 

CORRELATION OF PRE-TEST TEACHER ATTITUDE 
AND COGNITIVE RAW SCORES FOR THE 

COMBINED WORKSHOP GROUPS 
AND CONTROL GROUP 

Group No. of Pearson Variance Prob. 
Group Part. r Int. (r) (P) 

Workshop 70 .4195 .176 .000* 

Control 28 .4855 .236 .004* 

*Significant at the .01 level. 

The results indicate a correlation coefficient of .4195 

for the workshop participants and a coefficient of .4855 for 

the control group. The significance probabilities for both 

workshop and control groups indicate a significant associa-

tion between pre-test attitude and cognitive gain scores. 

A correlation coefficient was computed using post-test 

raw scores. The data for this computation are summarized in 

Table VIII. 

The results indicate a correlation of .35 between atti-

tude and cognitive post-test scores for the workshop partici-

pants, for which the significance probability is .005. A 

.5397 correlation exists between attitude and cognitive post-

test scores for the control group, for which significance 

probability is .005. 
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TABLE VIII 

CORRELATION OF POST-TEST TEACHER ATTITUDE 
AND COGNITIVE RAW SCORES FOR ALL 

WORKSHOP PARTICIPANTS AND 
CONTROL GROUP 

Group No. of Pearson Variance Prob. 
Group Part. r Int. (r) (P) 

Workshop 70 .3500 .001 .005* 

Control 28 .5397 .291 .005* 

*Significant at the .01 level. 

In summary of Hypothesis One data findings, the analysis 

and testing indicate that a positive significant difference 

exists in the attitudes and cognitive levels of teachers 

after they have been exposed to computer literacy training. 

However, the correlation of attitude and cognitive gain scores 

of the participants shows a nonsignificant relationship 

between attitude and cognitive gain. 

Since an overall increase resulted in both teacher atti-

tude level toward computers and cognitive level about compu-

ters, Hypothesis One is retained. It should be noted, 

however, that since there is a lack of association between 

teacher attitude and cognitive gain scores, there is no asso-

ciation between various levels of teacher attitude toward 

computers and cognitive change about computers. 

Hypothesis Two 

To determine if teacher attitude toward computers and 

their use in the classroom is associated with differences in 
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computer literacy experiences, an analysis of covariance was 

applied to the pre- and post-test scores of the respective 

workshop groups for both attitude and cognitive subtests. 

The procedure used in calculating the F value, in determining 

the probability of rejecting the null hypothesis when it is 

true, is described in Chapter III. 

The purpose of this procedure is to determine if there 

is a significant difference in the pre- and post—test means of 

the two workshop types—Computers and Education and BASIC 

Programming. In determining if there is an association be-

tween attitude change and type of computer literacy experi-

ences (Computers and Education or BASIC Programming), the 

test score data is subjected to an analysis of covariance to 

insure that the observed results are attributable within 

limits of error to the workshop type and no other influencing 

or causal circumstance. Since the pre-test itself could be a 

possible treatment, the uncontrolled variable or covariate is 

the pre-test score. 

Table IX data are a summary of the attitude and cognitive 

pre- and post-test means of the workshop participant's mean 

scores for the two groups of each workshop type. The group 

that shows the smallest attitude and cognitive pre- and post-

test scores is group two of the Computers and Education Work-

shop type. The group that shows the largest pre-test scores 

for both the attitude and cognitive portions of the test is 

group one of the BASIC Programming Workshop type. The 



TABLE IX 

ATTITUDE AND COGNITIVE PRE-TEST AND POST-TEST MEANS 
OF THE WORKSHOP PARTICIPANTS' MEAN SCORES 

FOR THE COMPUTERS AND EDUCATION AND 
BASIC PROGRAMMING WORKSHOPS 
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S 
U 
B 
T 
E 
S 
T 

Workshop Types 

Computers and Education BASIC Programming 

Group 1 Group 2 Group 1 Group 2 

N pre 
test 

post 
test N pre 

test 
post 
test N pre 

test 
post 
test N pre 

test 
post 
test 

A 
T 
T 
I 
T 
U 
D 
E 

C 
0 
G 
N 
I 
T 
I 
V 
E 

17 3.93 4.26 16 3.77 3.93 14 4.27 4.41 23 4.14 4.44 

17 11.59 14.65 16 11.51 13.63 14 13.00 15.29 23 11.78 14.30 

respective pre-test attitude scores of 3.93 and 3.77 for 

groups one and two of the Computers and Education workshop 

type are less than the respective mean scores of 4.27 and 

4.14 for groups one and two of the BASIC Programming workshop 

type. 

Table X data are a summary of the computations of the 

analysis of covariance for the attitude subtests. The sums 
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of squares, degrees of freedom, mean squares, F values, and 

significance probabilities are presented for the various 

sources of variation in the test scores. 

TABLE X 

ANALYSIS OF COVARIANCE FOR ATTITUDE PRE- AND 
POST-TEST SCORES FOR COMPUTERS AND 
EDUCATION AND BASIC PROGRAMMING 

WORKSHOP TYPES 

Source of 
Variation 

Sum of 
Squares 

Degrees 
of 

Freedom 

Mean 
Square 

F 
Signifi-
cance 
of F 

Covariate Atti-
tude (pre-test) 

3.772 1 3.772 48.205 .000* 

Main Effects 
(workshop type) 

.270 1 .270 3.447 .068 

Explained 5.621 2 2.810 35.912 .000* 

Residual 5.243 67 .078 

Total 10.864 69 .157 

*Significant. 

An F value of 3.447 with one degree of freedom for the 

main effects indicates a significance level of .068. Although 

this significance falls short of the hypothesized level of 

.05, it does indicate a fairly strong difference in the 

attitude mean scores of the two workshop types. 

Table XI data are a summary of the analysis of covariance 

computations for the cognitive subtest. The various sources 

of variation are presented along with their respective sum of 
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squares, degrees of freedom, mean square, F value, and 

significance probability. 

TABLE XI 

ANALYSIS OF COVARIANCE FOR COGNITIVE PRE- AND 
POST-TEST SCORES FOR COMPUTERS AND 
EDUCATION AND BASIC PROGRAMMING 

WORKSHOP TYPES 

Source of 
Variation 

Sum of 
Squares 

Degrees 
of 

Freedom 

Mean 
Square 

F 
Signifi-
cance 
of F 

Covariate Atti-
tude (pre-test) 

203.017 1 203.017 97.624 .000* 

Main Effects 
(workshop type) 

.489 1 .489 .235 .629 

Explained 207.809 2 103.905 49.964 .000* 

Residual 139.331 67 2.080 

Total 347.141 69 5.031 

^Significant 

The F value of .235 with one degree of freedom for the 

main effects results in a significance level of .629. Since 

this significance level is much greater than the hypothesized 

probability of .05, there is no significant difference in the 

cognitive test score results of the two workshop types at the 

.05 level. In fact, the .629 probability of rejecting the 

null hypothesis when the null hypothesis is true indicates a 

strong, insignificant difference in the cognitive scores of 

the two workshop types. 
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In summary, for Hypothesis Two data, the findings from 

the anlaysis of covariance indicate significance at the .07 

level that attitudes of teachers toward computers are asso-

ciated with types (Computers and Education or BASIC Program-

ming) of computer literacy experiences. Since this 

significance level of .07 falls short of the hypothesized 

.05 level, Hypothesis Two is rejected. Hypothesis Two would 

be retained, however, at the .10 level of significance or at 

any level greater than .07. 

Testing the Difference in Workshop and 
Control Group Test Score Results 

An analysis is made describing the degree to which the 

control group differs from the workshop participants regarding 

the attitude and cognitive test-score and gain-score results. 

Table XII data describe the results of a t test for indepen-

dent groups (workshop and control groups) and show the 

analysis of pre-tests, post-tests, and gain scores for both 

the attitude and cognitive portions of the test. 

The results of the t test for independent groups, using 

group type as the independent variable and attitude pre—test 

scores as the dependent variable, indicate a 3.87 t value. 

A t value of this magnitude has a two-tailed significance 

probability of .000 which indicates a highly significant 

difference in the attitude pre-test means of the two groups. 

An even higher t value of 6.94 is found for the attitude 
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TABLE XII 

T TEST FOR INDEPENDENT GROUPS FOR ATTITUDE AND 
— COGNITIVE TEST SCORES AND GAIN SCORES FOR 

WORKSHOP PARTICIPANTS AND 
CONTROL GROUPS 

Sub-
test 

Test 
Type 

Group N Mean SD , 
t 

value 

Degrees 
of 

Freedom 

2-Tailed 
P 

Pre-
Control 28 3.654 .417 

-3.87 96 .000* 
A 
t 

Test 
Workshop 70 4.033 .446 

-3.87 96 

t 
i 
t Post-

Control 28 3.646 .422 
-6.94 96 .000* 

u 
d 

Test 
Workshop 70 4.274 .397 

-6.94 96 .000* 

e 

Gain 
Control 28 - .007 .117 

-3.88 96 .000* 
Score 

Workshop 70 .240 .329 

-3.88 96 

Pre-
Control 28 10.643 3.153 

-1.71 96 .083 C 
o 
q 

Test 
Workshop 70 11.914 3.383 

-1.71 96 

-J 

n 
i Post-

Control 28 10.714 3.065 
-6.64 96 .000* 

t 
i 

Test 
Workshop 70 14.429 2.243 

-6.64 96 

V 
e 

Gain 
Control 28 .071 1.086 

-5.65 96 .000* 
Score 

Workshop 70 2.514 2.179 

-5.65 96 

*Significant. 
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post-test. A highly significant difference in attitude 

post-test mean scores and mean gain scores is also found. 

Similar significance is observed for the cognitive post-

test means for the two groups. The mean scores for both the 

attitude and cognitive portions indicate that the control 

group scored significantly lower on both the pre- and post-

tests. The t test also indicates that the gain scores for 

the two groups differ significantly (p = .000) for both the 

attitude and cognitive portions of the tests. The only area 

for which significance is not determined is the cognitive 

pre-test score; the control group and the workshop partici-

pants' scores are not significantly different on this part 

of the test. 

Teacher Perceptions about Workshop Sessions 

In addition to the computer literacy test, workshop 

participants were asked to complete a workshop evaluation 

form (Appendix I). The questionnaire includes various ques-

tions that relate to the quality of workshop content and 

participants' levels of understanding and enjoyment regarding 

computers. 

Eighty-nine per cent of the participants indicated that 

the workshops were enjoyable, and only 11 per cent felt the 

experience was OK. No one felt the workshop experience was 

unenjoyable. 
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While 56 per cent of the participants indicated that 

their understanding of computers was greatly increased, 44 

per cent felt that their understanding about computers was 

only somewhat increased. There were no participants who 

felt that their understanding was not at all increased. 

Forty-four per cent of the participants indicated that 

they felt the amount of material covered during the workshop 

was just right, and 56 per cent felt that the amount of 

material covered during the workshop was about right. Eighty-

nine per cent of the participants indicated that they would 

definitely recommend the workshop to others. 

Summary of Data Findings 

Following are the data findings, which are summarized 

according to the hypotheses tested. 

1. There is a significant difference in both attitude 

and cognitive test score results after the participants are 

exposed to a computer literacy workshop. 

2. There is a lack of association between the degree of 

attitude gain and cognitive gain as measured by the computer 

literacy pre- and post-tests. 

3. There is no significant difference at the .05 level 

in the attitude mean-test scores for the two workshop types; 

however, significance is found at the .07 level. 

4. There is no significant difference in the computer 

literacy cognitive mean-test scores for the two workshop types. 
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5. For the control group, there is no significant 

difference in the computer literacy pre- and post-test scores 

for both the attitude and cognitive portions of the computer 

literacy test. 

6. The attitude and cognitive pre- and post-test means 

for the control group are significantly different from those 

of the workshop participants. 

7. The largest mean—gain scores for the attitude and 

cognitive subtests are for the BASIC Programming workshops. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

FOR FUTURE RESEARCH 

Summary 

The purposes of this study are to determine if changes 

in teacher attitude toward computers and their use in the 

classroom are associated with levels of computer literacy 

experiences, and if the attitudinal and cognitive computer 

literacy changes of the teachers who participate in the work-

shops are associated with kinds of computer literacy experi-

ences. The data analyses is divided into workshop test score 

results, testing of hypothesis one, testing of hypothesis 

two, and a comparison of the control and workshop groups. 

Following are the data findings, which are summarized 

according to the hypotheses tested. 

1. There is a significant difference in both attitude 

and cognitive test score results after the participants are 

exposed to a computer literacy workshop. 

2. There is a lack of association between the degree of 

attitude gain and cognitive gain as measured by the computer 

literacy pre— and post-tests. 
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3. There is no significant difference at the .05 level 

in the attitude mean-test scores for the two workshop types; 

however, significance is found at the .07 level. 

4. There is no significant difference in the computer 

literacy cognitive mean-test scores for the two workshop 

types. 

5. For the control group, there is no significant dif-

ference in the computer literacy pre- and post-test scores 

for both the attitude and cognitive portions of the computer 

literacy test. 

6. The attitude and cognitive pre- and post-test means 

for the control group are significantly different from those 

of the workshop participants. 

7. The largest mean-gain scores for the attitude and 

cognitive subtests are for the BASIC Programming workshops. 

Conclusions 

The following conclusions,which are based upon the find-

ings of the study, appear to be warranted. 

1. Computer literacy workshops can be an important 

factor in bringing about significant, positive change in 

teacher attitudes toward computers. 

2. Computer literacy workshops can be a significant 

factor in modifying the cognitive computer literacy level of 

teachers. 
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3. Workshops that stress computer programming and hands-

on skills appear to incorporate a favorable environment in 

which to bring about a change in teacher attitude toward 

computers. 

4. For a short workshop session, the kinds of cognitive 

computer literacy experiences may not be an influencing factor 

in bringing about a significant change in cognitive skill 

levels. If the goal of an inservice workshop is to cause 

significant cognitive behavioral change, the one-day workshop 

may not suffice. 

5. A group of teachers who volunteer for a computer 

literacy workshop may have higher scores on attitude pre-

tests than a group that is randomly selected. 

6. A group of teachers who volunteer for a computer 

literacy workshop may have higher scores on cognitive pre-

tests than a group that is randomly selected. 

7. The derived computer literacy instrument is able to 

differentiate between the mean test scores of the groups. 

8. Instrumentation could be a plausible reason for a 

low correlation of attitude and cognitive gain scores. The 

derived computer literacy test may lack the degree of pre-

cision that is necessary for accurate measurement of the 

degree of cognitive change. Although the instrument is able 

to measure significant pre- and post-test differences, the 

precision of the instrument may lack the capability to 
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detect smaller differences in teacher cognition about 

computers. 

9. Restricted gain scores for attitude-test results 

may also be a contributing factor in the computation of a 

low correlation coefficient for attitude and cognitive gain. 

10. Based upon the results of the computer literacy-

test scores for the control group of this study, the current 

attitude of teachers toward computers appears to be somewhat 

better than the stated attitudes of teachers toward computers 

as found in previous studies which are described in Chapter 

II. 

Implications 

The following general implications are based upon the 

findings and conclusions of this study. 

1. Workshops, such as the ones that were conducted for 

the purpose of carrying out the objectives of this study, 

should be conducted if teacher attitudes toward computers 

are to be modified in a positive way. 

2. The length of computer literacy workshop sessions 

should be extended to a two-day period, in order to allow 

more time to cover programming concepts and skill development, 

because the greatest degree of attitude change among the par-

ticipants occured while attending the BASIC programming. The 

greater amount of hands-on experience, which is acquired by 

the participants of the BASIC programming workshop, appears 
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to be the greater influence in modifying teacher attitude 

toward computers in a positive direction. 

3. The content and objectives of the workshop sessions 

should be reviewed annually to insure that the workshop is 

exposing participants to information and computer literacy 

skills which are consistent with current educational and 

technological points of view. 

4. A teaching staff that is adept at teaching computer 

literacy workshops should be developed, encouraged, and 

assigned the task of improving the content of teacher 

computer literacy workshops. 

5. A committee should be created by the various educa-

tion service centers in the state of Texas, consisting of 

members from both the public school and university sectors, 

that has as its central purpose conducting research to help 

in determining the effectiveness of various workshop models 

in modifying teacher attitudes both toward computers and 

their use in the classroom. 

Recommendations for Future Research 

Based on the conclusions of this study, the following 

recommendations for future research are suggested. 

1. A study should be conducted, that has as its purpose 

to design a reliable and valid instrument, which is sensitive 

to the content of a given workshop model, and that purports 

to modify teacher attitudes toward computers. Such an 
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instrument should be designed if realistic future studies are 

to be performed in this area. The results of this study, as 

measured by the derived instrument described in Chapter III 

of this study, indicate a positive shift in teacher attitudes 

toward computers as compared to the results of recent studies 

which are discussed in Chapter II. This may indicate that 

new questions need to be developed that will more accurately 

discriminate between the negative and positive teacher atti-

tudes toward computers as they exist today and in the future. 

2. Since technology is rapidly changing, the cognitions, 

which the derived instrument purports to measure, may not be 

measureable in the future with any degree of accuracy for the 

new cognitive skills that may be needed by the computer lit-

erate teachers. Therefore, it is recommended that a reliable 

and valid instrument be designed to measure computer literacy 

skills and cognitions which are current from an educational 

and technological viewpoint. 

3. Using the instruments that would be designed from 

the studies previously recommended in 1 and 2, it is further 

recommended that this study be replicated using new workshop 

content which is derived by the committee whose establishment 

is suggested in the fifth implication from this study. 

4. xt is recommended that a follow-up study be conducted 

that would correlate the results of this study with the re-

sults of the previously recommended replication of this study. 
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The purpose of such a study would be to determine the degree 

to which the newly validated instruments are able to discrim-

inate between positive and negative teacher attitudes and the 

levels of teacher computer literacy as compared to the 

instrument used in this study. 
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APPENDIX A 

Computer Literacy Assessment 

SSN (Last four digits only) 

ADDRESS: 

P. 0. , Street: 

City, State, Zip: 

• The following computer literacy assessment is a deriva-
tion from the Minnesota Computer Literacy Assessment. This 
assessment contains two parts. The first part pertains to 
your feelings and attitudes about computers, and the second 
part deals with your actual skills and knowledge about 
computers. 

Please respond to the statements and questions honestly 
without the use of any reference. If you do not know the 
answer to a question on the cognitive part of the test, 
simple indicate that you do not know. Please avoid guessing. 

Since the cognitive part of the test contains questions 
which would require you to possess certain knowledge and 
skills about computers, please do not feel intimidated if 
you do not know the answers to some of these questions. 

The results of this assessment will be kept completely 
confidential. To insure your anonymity, please do not write 
your name on the assessment. 

Part 1 Time Limit: 5 minutes 

Part 2 Time Limit: 10 minutes 
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PART I—Attitudes 

Respond to the following statements by circling 1, 2, 3, 4, 
or 5 to indicate the degree to which you agree or disagree 
with each statement. 

T5 
>1 0) Q) CD 
r—| CL) CD r—1 

•H tn 
£ & tn O 0) G 0) 
0 ft fti CD Q) 0 0) 
U U) CO U U H •j-* -H •H £ -P tn 
U) P Q D < 

1 2 3 4 5 
1. I would like to learn more about 

computers. 

2. Working with a computer would prob-
ably make me feel uneasy or tense. 1 2 3 4 5 

3. I feel helpless around a computer. 1 2 3 4 5 

4. Computers sometimes scare me. 1 2 3 4 5 

5. I would very much like to have my 
own computer. 1 2 3 4 5 

6. I like the idea of taking computer 
courses. 1 2 3 4 5 

7. I enjoy (or think I would enjoy) 
using computers in my classes. 1 2 3 4 5 

8. Walking through a room filled with 
computers would make me feel u n e a s y . 1 2 3 4 5 

9. I feel uneasy when I am with people 
who are talking about computers. 1 2 3 4 5 

10. I enjoy (or think I would enjoy) 
working with computers. 1 2 3 4 5 

11. I feel confident about my ability 
to use computers. 1 2 3 4 5 

12. It is my guess that I am not the 
kind of person who works well with 
computers. 1 2 3 4 5 

13. On the whole, I can cope with com-
puters in my daily living. 1 2 3 4 5 

14. I am able to work with computers 
as well as most others my age. 1 2 3 4 5 
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15. Computers are gaining too much 
control over my life. 

16. Every secondary school student 
should know something about 
computers. 

17. Every secondary school student 
should be able to write a simple 
computer program. 

18. Every secondary school student 
should learn about the role that 
computers play in our society. 

19. Computers can be useful in learning 
many subjects besides mathematics. 

20. Computers are of little use in 
education. 

T5 
>i CD CD 0) 
H <D Q) i—i 

u •H (T> 
a tn O <D C 0) 
0 fd rti 0) Q) o a; 
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w P Q O < Ui (< 

1 2 3 4 5 
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PART II—Cognitive 

Circle the correct response. 

21. Computers cannot be used to assist in teaching English 
grammar. 

a. true 
b. false 
c. I don't know 

22. Computers are not really used very much yet except by 
scientists. 

a. true 
b. false 
c. I don't know 

23. Computers are used to commit crimes, especially stealing 
money and stealing or falsifying information about 
citizens. 

a. true 
b. false 
c. I don't know 

24. Use of computers in education always results in less 
personal treatment of students. 

a. true 
b. false 
c. I don't know 

25. The increased use of computers in our society both 
eliminates and creates jobs. 

a. true 
b. false 
c. I don't know 

26. Computers are able to think in every way just like people. 

a. true 
b. false 
c. I don't know 

27. In order to use a computer, a person must know how to 
program. 

a. true 
b. false 
c. I don't know 
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28. The main duty of a computer programmer is to: 

a. operate a computer 
b. prepare instructions for a computer 
c. schedule jobs for a computer 
d. design computers 
e. I don11 know 

29. Which of the following persons is the most likely to help 
in designing computers? 

a. keypunch operator 
b. computer operator 
c. computer programmer 
d. computer scientist 
e. I don't know 

30. Which of the following is a limiting consideration for 
using computers? 

a. cost 
b. software availability 
c. storage capacity 
d. all of the above 
e. I don't know 

31. A computer program is a: 

a. course on computers 
b. set of instructions to control the computer 
c. show given by the computer 
d. piece of computer hardware 
e. I don't know 

32. Choose the correct output for the computer program 
shown below: 

10 LET C 
20 LET D 
30 LET E 
40 PRINT 
50 END 

Output 

a. 6 
b. 14 
c. 8 
d. 16 
e. I don't know 
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33. Computer software is a term describing: 

a. computer programs 
b. electronic components covered with soft plastic or 

rubber 
c. people who work with computers 
d. mechanical and electronic parts of a computer system 
e. I don11 know 

34 A computer system is best described as: 

a. 
b. 
c. 
d. 
e. 

processing 
programming, input, and output 
input and output 
input, processing, and output 
I don't know 

35. Choose the correct output for the computer program 
shown below: 

10 LET A = 3 
20 LET B = 4 
30 LET C = A 
40 LET B = C 
50 LET A = B 
60 PRINT A ,B 
70 END 

Output 

a. 3 4 
b. 4 3 
c. 3 3 
d. 4 4 
e. I don't know 

36. What is the main purpose of the following program: 

a. 
b. 
c. 
d. 
e. 

10 INPUT A, B, C, D, E 
20 LET S = A+B+C+D+E 
30 LET M = S/5 
40 PRINT S,M 
50 END 

store A, B, C, D, and E in the computer 
print the letters S and M 
print the sum and average of five numbers 
calculate large sums 
I don't know 
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37. At any given moment, a computer's memory unit can store: 

a. programs 
b. data 
c. answers 
d. all of the above 
e. I don't know 

38. When the following program is run, the user enters 
numbers for A and B. The computer will: 

10 INPUT A, B 
20 LET A = A+B 
30 LET B = A-B 
40 LET A = A-B 
50 PRINT A,B 
60 END 

a. print the two input numbers, the smallest first 
b. print the two input numbers, the largest first 
c. print the two input numbers in reverse order from 

the way they were input 
d. print the two input numbers in the same order as 

they were input 
e. I don't know 
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APPENDIX B 

MINNESOTA COMPUTER LITERACY AND AWARENESS ASSESSMENT 

PART 1_ 

DIRECTIONS: Indicate how much you AGREE or DISAGREE with each of the 
following statements by marking the appropriate letter on the answer sheet. 
Mark "a" if you STRONGLY DISAGREE with the statement. Mark "b" if you 
DISAGREE with the statement a little. Mark "c" if you are UNDECIDED about 
whether you agree or disagree with the statement. Mark "d" if you AGREE 
with the statement a little. Mark "e" if you STRONGLY AGREE with the 
statement. 

As an example, if you AGREE a little that computers are noisy, then mark 
"d" on the answer sheet as shown below: 

Computers are noisy © © © • ® © 

Orf if you are UNDECIDED about whether computers are noisy, mark "c" on 
the answer sheet as shown below: 

Computers are noisy ® © • ® © © 

If you have any questions, ask the test administrator. 

§ 
o w 
w B 
h o 
P C 

Please mark your answers P 
, x w w ^ 

on the answer sheet. w P 1-3 
o B H o 
s o u w 5 
0 < H H o 

w q B 
Eh H 2 O EH 
W P D < W 

1. I would like to learn more about computers . . . a b c d e 

2. Working with a computer would probably make 

me feel uneasy or tense a b c d e 

3. I feel helpless around a computer a b c d e 

4. Computers sometimes scare me a b c d e 

5. I would very much like to have my own 
computer a b c d e 

6. I like the idea of taking computer courses . . . . a b c d e 
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Please mark your answers 
on the answer sheet. 

w 

<1 
CO 
H 
P 

3 
0 

I 
03 

7. I enjoy (or think I would enjoy) using a 
computers in my classes . . . . . 

8. Walking through a room filled with computers 
would make me feel uneasy a 

9. I feel uneasy when I am with people who are 
talking about computers a 

10. I enjoy (or think I would enjoy) working with 
computers a 

11. I feel confident about my ability to use 
computers . . . . . a 

12. It is my guess that I am not the kind of person 
who works well with computers . a 

13. On the whole, I can cope with computers in my 
daily living a 

14. I am able to work with computers as well as 
most others my age a 

15. Computers are gaining too much control over 
my life a 

16. Every secondary school student should know 
something about computers a 

17. Every secondary school student should be able 
to write a simple computer program a 

18. Every secondary school student should learn about 
the role that computers play in our society . . . a 

19. Computers can be useful in learning many subjects 
besides mathematics a 

20. Computers are of little use in education . . . . a 

w 

0 < 
Ui 
H 
P 

b 

w 
§ 
0 < 

P 
W 
P i-3 
H 0 
U W g 
w p 8 
53 
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C d e 

b 

b 

d 

d 



108 

DIRECTIONS: Indicate whether you think each of the following values is 
UNIMPORTANT, IMPORTANT, or EXTREMELY IMPORTANT by marking the appropriate 
letter on the answer sheet. Mark "a" if you think the value is 
UNIMPORTANT. Mark "b" if you think the value is IMPORTANT. Mark "c" if 
you think it is EXTREMELY IMPORTANT. 

As an example, if you think saving money is EXTREMELY IMPORTANT, mark 

"c" on the answer sheet as shown below: 

Saving Money © © • ® © © 

Please mark your answers £3 eh j* g 
on the answer sheet. % w < 

°
 s & 
S o 3 o 
H P4 EH pj 
S £ X S 
D H W H 

21. Freedom a k c 

22. World Peace a b c 

23. Economic Growth 

24. Science 

25. Privacy 

26. Technology 

27. Love and Friendship 

28. Respecting Yourself 

29. Saving Energy a b 

30. Protecting the Environment a b 

b 

b 

b 

b 

b 

b 

PART II 

DIRECTIONS: For each of the following questions, choose the best answer 
and mark it on the answer sheet. If you do not know the answer to a 
question, do not leave the item blank; mark the letter for "I don't 
know." Use the "I don't know" response only when you don't even have a 
guess about the best answer. DO NOT leave any item blank that you 
attempt; either mark the letter for an answer or "I don't know." 
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31. Police sometimes use computers to help identify stolen cars. 

a. true 
b. false 
c. I don't know 

32. Most nurses give infections by computer. 

a. true 
b. false 
c. I don't know 

33. Computers cannot be used to assist in teaching English grammar. 

a. true 
b. false 
c. I don't know 

34. Computers are not really used very much yet except by scientists. 

a. true 
b. false 
c. I don't know 

35. Government officials use computers to store and retrieve large 
amounts of information about citizens. 

a. true 
b. false 
c. I don't know 

36. People often use computers to store large amounts of information 
they wish to use over and over again. 

a. true 
b. false 
c. I don't know 

37. Computers help people make decisions by providing correct answers 
to any question. 

a. true 
b. false 
c. I don't know 

38. Computers help people make decisions by telling them if their 
problem is important. 

a. true 
b. false 
c. I don't know 
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39. Computers have been used to make more information and products 
available to the public. 

a. true 
b. false 
c. I don't know 

40. Computers are used to commit crimes, especially stealing money 
and stealing or falsifying information. 

a. true 
b. false 
c. I don't know 

41. Identification numbers and passwords are common ways to control 

the use of computer files. 

a. true 
b. false 
c. I don't know 

42. Some computers know just about everything. 

a. true 
b. false 
c. I don't know 

43. Use of computers in education always results in less personal 
treatment of students. 

a. true 
b. false 
c. I don't know 

44. Privacy is an issue whenever there are files containing personal 
information about people. 

a. true 
b. false 
c. I don't know 

45. The increased use of computers in our society both eliminates and 

creates jobs. 

a. true 
b. false 
c. I don't know 
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46. Almost all peole in our society are affected in some way by computers, 

a. true 
b. false 
c. I don't know 

47. In order to use a computer, you would have to be in the same 
building as the computer. 

a. true 
b. false 
c. I don't know 

48. Computers are able to think in every way just like people. 

a. true 
b. false 
c. I don't know 

49. Using computers can free one to do more creative tasks, but may 
also lead to more dependence upon machines. 

a. true 
b. false 
c. I don't know 

50. In order to use any computer, you would have to use a telephone. 

a. true 
b. false 
c. I don't know 

51. In order to use a computer, a person must know how to program. 

a. true 
b. false 
c. I don't know 

52. Some computers have good and bad feelings like people. 

a. true 
b. false 
c. I don't know 

53. Computers are not good for tasks that require: 

a. speed 
b. accuracy 
c. intuition 
d. something to be done over and over again 
e. I don't know 
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54. If your charge account bill 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 weaknesses of machines 
e. I don't know 

55. The main duty of a computer programmer is to: 

a. operate a computer 
b. prepare instruction for a computer 
c. schedule jobs for a computer 
d. design computers 
e. I don't know 

56. The computer-related job closest to that of a typist is: 

a. computer operator 
b. keypunch operator 
c. systems analyst 
d. computer programmer 
e. I don't know 

57. Which of the following persons is the most likely to help in 
designing computers? 

a. keypunch operator 
b. computer operator 
c. computer programmer 
d. computer scientist 
e. I don't know 

58. A basic use of computers in libraries involves: 

a. information storage and retrieval 
b. simulation and modelling 
c. process control 
d. computation 
e. I don't know 

59. A basic use for computers in the design of airplanes is: 

a. simulation and modelling 
b. process control 
c. making reservations 
d. keeping inventory 
e. I don't know 
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60. Many people disagree about using large computer files in: 

a. government planning 
b. research 
c. checking on people 
d. carrying out social programs 
e. I don't know 

61. Which of the following is a limiting consideration for using 

computers? 

a. cost 
b. software availability 
c. storage capacity 
d. all of the above 
e. I don't know 

62. In order to program a computer, a person: 

a. can use any English language words 
b. can use any English or foreign language words 
c. must use programming language numbers, not words 
d. must use the words from a programming language 
e. I don't know 

63. A computer program is a: 

a. course on computers 
b. set of instructions to control the computer 
c. show given by the computer 
d. piece of computer hardware 
e. I don't know 

64. Which is not a characteristic of most information systems? 

a. a large amount of data is stored and used 
b. the data are organized 
c. the basic purpose is to provide reports and summaries of the data 
d. letters of the alphabet are used to represent all the data 

e. I don't know 

65. Choose the correct output for the computer program shown below: 

10 LET C = 6 
20 LET D = 8 
30 LET E = C+D+2 
40 PRINT E 
50 END 
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Output 

a. 6 
b. 14 
c. 8 
d. 16 
e. I don't know 

66. When were computers first manufactured in large numbers? 

a. 18601s 
b. 18901s 
c. 19201s 
d. 19501s 
e. I don't know 

67. Computer software is a term describing: 

a. computer programs 
b. electronic components covered with soft plastic or rubber 
c. people who work with computers 
d. mechanical and electronic parts of a computer system 
e. I don't know 

68. In addition to input and output equipment, computers contain: 

a. terminals, paper, transistors 
b. memory units, control units, arithmetic units 
c. printers and typewriters 
d. telephones, keyboards, television screens 
e. I don't know 

69. A computer system is best described as: 

a. processing 
b. programming, input, and output 
c. input and output 
d. input, processing, and output 
e. I don't know 

70. Choose the correct output for the computer program shown below: 

10 LET A = 3 
20 LET B = 4 
30 LET C = A 

40 LET B = C 
50 LET A = B 
60 PRINT A ,B 
70 END 
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Output 

a. 3 4 
b. 4 3 
c. 3 3 
d. 4 4 
e. I don't know 

71. The physical parts of a computer are referred to as: 

a. programs 
b. hardware 
c. software 
d. manuals 
e. I don't know 

72. When in operation, a computer: 

a. follows a set of instructions written by people 
b. thinks just like a person 
c. decides what to do with the data 
d. translates data from digital to analog code 
e. I don't know 

73. Computer cannot run without: 

a. blinking lights 
b. keyboards 
c. instructions 
d. all of the above 
e. I don't know 

74. What is the main purpose of the following program: 

10 INPUT A, B, C, D, E 
20 LET S = A+B+C+D+E 
30 LET M = S/5 
40 PRINT S,M 
50 END 

a. store A, B, C, D, and E in the computer 
b. print the letters S and M 
c. print the sum and average of five numbers 
d. calculate large sums 
e. I don't know 

75. At any given moment, a computer's memory unit can store: 

a. programs 
b. data 
c. answers 
d. all of the above 
e. I don't know 
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76. Data processing is best described as: 

a. the collection of data 
b. producing reports 
c. manipulating data according to instructions 
d. using punched cards in a keypunch machine 
e. I don't know 

77. This program instructs the computer to count by two. 

10 LET M = 0 
20 LET M = M+2 
30 PRINT M 
40 IF M < 100 THEN 20 
50 END 

Which change will produce a program which can be used to count by 
A? (For example, A=3, 5, or 8.) 

a. 5 READ A 
7 DATA 3,5,8 

b. 5 LET M = A 
30 PRINT A 

c. 5 INPUT A 
20 LET M = M+A 

d. 5 LET X = A 

20 LET M = X+A 

e. I don't know 

78. Computer processing of data may involve: 

a. searching 

b. summarizing 
c. deleting 
d. all of the above 
e. I don't know 

79. The TimpiTt-.pr must have two types of information to solve a problem: 

a. the problem and the answer 
b. the name of the program and user number 
c. the data and the instructions 
d. the name of the program and your name 
e. I don't know 
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80. When the following program is run, the user enters numbers for A 

and B. The computer will: 

10 INPUT A, B 
20 LET A = A+B 
30 LET B = A-B 
40 LET A = A-B 
50 PRINT A,B 
60 END 

a. print the two input numbers, the smallest first 
b. print the two input numbers, the largest first 
c. print the two input numbers in reverse order from the way they 

were input 
d. print the two input numbers in the same order as they were input 

e. I don't know 

81. A newspaper publisher has the following information about subscribers 

stored in the computer. They are name, address and renewal date. 

How would you arrange the information to be most useful to the 

delivery person? 

a. ordered by street name and house number 

b. ordered by street name 
c. ordered alphabetically by name of subscriber 

d. ordered by renewal data 

e. I don't know 

82. Choose the correct output for the procedure described below? 

1. List the three names Brown, Anderson and Crane in 

alphabetical order. 
2. Remove the last name from the list. 
3. If only one name is left, stop. Otherwise, go on 

to step 4. 
4. List the remaining names in reverse order. 

5. Go back to step 2. 

Output 

a. Anderson, Brown, Crane 

b. Brown 
c. Anderson, Brown 
d. Anderson 
e. I don't know 
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83. A flowchart to determine the weekly wages of employees in a bakery 
is shown below. Employees are paid $4 per hour up to 40 hours per 
week. 

Start 

Print A Stop 

Multiply H by 4? call this A 

Input total hours worked; call this H 

Employees are now to be paid "time-and-a-half" ($6 per hour) for overtime 
(hours worked over 40). How would you complete the flowchart below to 
include overtime pay? Select answer a, b, c, d, or e. 

ANSWERS 

Input total hours worked; call this H 

Multiply H by 4; call this A 

Subtract 40 from H; 
call this T H>40 

Print A 

* * * * * * * * * 

Multiply T by 6; 
call this 8 

= 3 E = 
Print B 

b. Multiply T by 6; 
call this B 

Print A+B 

c. Multiply T by 2; 
call this B 

Z3ZZZ 
Print B 

d. Multiply T by 2; 
call this B 

>1̂  
Print A+B 

I don11 know 
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APPENDIX C 

Introduction to Computers and Education 

1. Description: 

Introduction to Computers and Education workshops 
had as their primary purpose to present an introduction 
to computer hardware and software terminology_and how_ 
the computer is used in education. Specific instruction 
was given regarding the basic concepts of the micro-
computer and software review. Information regarding the 
computer's applications and limitations were made. Also 
specific information was included which purported to 
reduce the participant's fear, anxiety, and intimidation 
from computer experiences, and to increase the partici-
pant's confidence and enjoyment levels in using the 
computer. 

2. Time Allotment; 

Unit one: Computers and Education: 1 hour and 30 
minutes 

Unit two: Software Review: 1 hour and 15 minutes 
Unit three: Information to reduce teacher fears and 

anxieties—A film titled "Don't Bother 
Me, I'm Learning": 30 minutes 

Unit four: Software Demonstration: 1 hour 
Unit five: Structured Software Evaluation: 1 hour 

and 15 minutes 

3. Prerequisite: 

Participants did not need prerequisite computer 
related knowledge or skills to attend these workshops. 

4. Module Objectives: 

a. The participant was required to be able to: 
recognize the various applications, impacts, 
and limitations of the computer in education. 

b. Recognize specific advantages and disadvantages 
of CAI in the classroom. 

c. Use various courseware packages/programs with 
the microcomputer in the classroom. 

d. Distinguish between good and bad instructional 
computed-based courseware. 
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APPENDIX D 

Introduction to BASIC Programming 

1. Description: 

Introduction to BASIC programming had as its purpose 
to present information regarding the basic concepts of 
microcomputer, programming concepts, and the BASIC 
(Beginner's All-Purpose Symbolic Instruction Code) pro-
gramming language. The various system and programming 
commands were covered in a step-by-step manner, and 
exercises were required of the student to develop his or 
her programming skills. 

2. Time Allotment: 

Unit one: Programming Concepts—BASIC Programming. 
Classroom Presentation Using a 
Microcomputer: 1 hour and 30 minutes 

Unit two: Programming in BASIC—Hands-on 
Laboratory: 1 hour and 15 minutes 

Unit three: Information to reduce fears and 
anxieties—a film titled "Adventures 
of the Mind": 30 minutes 

Unit four: Programming in BASIC—Student program-
ming assignments: 1 hour 

Unit five: Advanced Programming Laboratory— 
Modifications of existing programs: 
1 hour and 15 minutes 

3. Prerequisite: 

Participants of this workshop were required to have 
either been a participant in the NTSU Computers and 
Education Workshop experience or other similar inservice 
workshops where the educational uses of the computer was 
explored. No previous programming experience was 
required of the participant. 

4. Module Objective: 

The participant was required to be able to: 

a. Write simple BASIC programs using a microcomputer 
b. Mount a "mini-floppy" disk into the microcomputer 

disk drive 
c. Load and save programs on the disk 
d. Change, delete, and add instructions for an 

existing program 
e. Modify a series of programs 
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APPENDIX E 

Unit Objectives for Introduction to Computers 
and Education Workshop Module 

Unit one: Computers and Education Introduction 

Upon completion of this unit, a participant will be able to: 

1. Identify the major historical developments of 
computers. 

2. Discuss the significant effects of the microcomputer 
on education. 

3. Differentiate between teaching with computers and 
teaching about computers. 

4. Discuss the advantages and limitations of computer-
based education. 

5. Identify major problems and issues facing the 
integration of computers into education. 

Unit two; Software Review 

Upon completion of this unit, a participant will be able to: 

1. Mount courseware diskettes or command modules. 
2. Load or "boot" the microcomputer system. 
3. Successfully use various courseware programs which 

are typically used in the classroom. 

Unit three: Information to reduce teacher fears and 
anxieties—educational film about computers 
in the classroom and scholastic slide presentation. 

Upon completion of this unit, a participant: 

1. Will feel less fear, anxiety, or intimidation from 
computer experiences. 

2. Will feel more confident about his/her ability to 
use and control computers. 

3. Will be able to list at least six ways computers 
are used in education. 

4. Will be able to identify how others perceive the 
computer as a learning tool. 

Unit four: Software Demonstration 

Upon completion of this unit, a participant will be able to: 
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1. Analyze the various CAI types: drill-and-practice, 
tutorial, simulation, and problem solving. 

2. Name the advantages and disadvantages of the 
demonstrated software programs. 

Unit five; Structured Software Evaluation 

Upon completion of this unit, a participant will be able to: 

1. Identify software vocabulary terms. 
2. Identify the major types of microcomputer software. 
3. Identify the various applications of microcomputers 

within specific curricular areas. 
4. Evaluate microcomputer software based upon a given 

criterion. 



123 

APPENDIX F 

Unit Objectives for Introduction 
to BASIC Programming 

Unit one: Programming Concepts 

Upon completion of this unit, a participant will be able to: 

1. Define: computer program, flowchart, input, output, 
constant, and variable. 

2. List the basic steps in writing a computer program 
from having observed a step-by-step demonstration of 
BASIC programming in the classroom. 

3. List the basic components of a microcomputer 
hardware configuration. 

Unit two: Programming in BASIC—Hands-on laboratory 

Upon completion of this unit, a participant will be able to: 

1. Use the microcomputer for entering BASIC programming 
instructions. 

2. Enter and run simple BASIC programs. 
3. Use the PRINT, LIST, NEW, and RUN statements in a 

program. 
4. Use the "string" variable, INPUT, and LET 

(assignment) statements. 

Unit three: Information to reduce fears and anxieties 
toward computers—a film and scholastic slides. 

Upon completion of this unit, a participant: 

1. Will feel less fear, anxiety, or intimidation from 
computer experiences. 

2. Will feel more confident about his/her ability to 
use and control computers. 

3. Will be able to list at least six ways computers are 
used in education. 

4. Will be able to identify how others perceive the 
computer as a learning tool. 

Unit four: Programming in BASIC—Student Programming 
Assignments 

Upon completion of this unit, a participant will be able to. 
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1. Write simple BASIC programs which use the statements 
covered in Unit two. 

2. Write programs using the FOR—NEXT and GOTO 
statements. 

Unit five: Advanced Programming and Laboratory 

Upon completion of this unit, a participant will be able to: 

1. Modify existing programs to accomplish different or 
additional functions. 

2. Save and load programs. 
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APPENDIX G 

Attitude and Cognitive Pre-test, Post-test, and 
Gain Scores for Workshop Participants: 

Computers and Education 

] 
Group 

Partic- Attitude Cognitive ] 
Group pant E >re-test ] Post-test Gain Pre-test ! Post-test < Gain 

1 1 3.35 4.10 .75 12 13 1 

2 3.45 4.00 .55 9 13 4 

3 3.55 3.50 - .05 10 14 4 

4 3.65 4.15 .50 7 14 7 

5 3.70 3.95 .25 10 15 5 

6 3.70 4.55 .85 11 15 4 

7 3.90 4.05 .15 11 14 3 

| 8 4.00 4.00 0.00 14 16 2 

! 9 4.00 4.65 .65 17 16 -1 

| 10 4.05 4.75 .70 10 15 5 

1 11 4.10 4.50 .40 13 15 2 

1 1 2 4.20 4.40 .20 13 16 3 

i 13 4.25 4.35 .10 10 15 5 

! 14 4.30 4.40 .10 12 15 3 
i 

15 4.45 4.60 .15 15 14 -1 

16 4.60 4.55 - .05 15 17 2 

17 3.60 4.05 .45 8 12 4 

2 1 2.75 3.75 1.00 10 13 3 

2 3.00 2.95 - .05 11 16 5 

3 3.05 3.55 .50 ! 3 7 4 

4 3.50 4.30 .80 15 15 0 

1 5 3.55 4.25 .70 i 10 12 2 

6 3.60 3.50 - .10 13 13 0 

7 3.65 3.95 .30 13 15 2 

8 3.95 3.90 - .05 9 12 3 

9 4.00 4.00 0.00 11 15 4 

10 4.00 4.15 .15 12 13 1 

11 4.05 4.05 0.00 12 12 0 

12 4.05 4.05 0.00 11 11 0 

13 4.10 4.00 - .10 9 13 4 

14 4.15 4.15 0.00 17 17 0 

15 4.30 3.95 - .35 15 16 1 

16 4.65 4.30 - .35 13 18 1 5 
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Group 
Partic- Attitude Cognitive 

Group pant Pre-test Post-test Gain : Pre-test Post-test i Gain 

i ! 1 3 . 7 5 4 . 3 0 . 5 5 1 3 1 5 2 

I 2 3 . 8 0 4 . 2 0 . 4 0 1 7 1 8 1 

! 3 1 3 . 9 5 4 . 6 0 . 6 5 1 0 1 4 4 

i 4 i 4 . 0 0 4 . 4 5 . 4 5 1 2 1 3 1 

1 5 1 4 . 0 5 4 . 1 0 . 0 5 1 2 1 6 4 

! 6 | 4 . 1 0 4 . 1 5 . 0 5 1 3 1 5 2 

i 7 j 4 . 2 5 4 . 4 0 . 1 5 1 8 1 8 0 

1 8 1 4 . 3 5 4 . 5 0 . 1 5 1 4 1 4 0 

i 9 4 . 4 5 4 . 1 0 - . 3 5 1 4 1 7 3 

! 1 0 i 4 . 6 0 4 . 9 0 . 3 0 3 1 3 1 0 

i 1 1 ! 4 . 9 0 4 . 4 5 - . 4 5 1 1 1 3 2 

i 12 i 5 . 0 0 5 . 0 0 0 . 0 0 1 6 1 6 0 

i 1 3 ! 4 . 2 0 4 . 1 0 - . 1 0 1 3 1 5 2 

! 1 4 i 4 . 4 0 4 . 5 0 . 1 0 1 6 1 7 1 

2 1 1 3 . 7 5 3 . 8 0 . 0 5 4 1 0 6 

2 ? 3 . 8 0 4 . 7 0 . 9 0 1 4 1 5 1 

i i 
3 

3 . 9 0 4 . 5 5 . 6 5 1 5 1 7 2 

i 4 1 4 . 0 0 4 . 3 0 . 3 0 1 3 1 5 2 

5 4 . 0 5 4 . 0 0 - . 0 5 1 3 1 4 1 

6 4 . 1 0 4 . 3 5 . 2 5 1 2 1 8 6 

i 7 ! 4 . 2 0 4 . 5 5 . 3 5 1 3 1 6 3 

1 8 ! 4 . 3 0 4 . 3 5 . 0 5 1 0 1 1 1 

i 9 ! 4 . 4 5 4 . 1 5 - . 3 0 1 7 1 8 1 

I i o ! 4 . 4 5 4 . 9 0 . 4 5 1 7 1 7 0 

i i i 5 4 . 7 0 4 . 8 5 . 1 5 1 4 1 7 3 

! 1 2 4 . 9 5 4 . 9 5 0 . 0 0 1 6 1 6 0 

! 1 3 3 . 8 0 4 . 2 0 . 4 0 1 2 1 4 2 

! 1 4 3 . 7 5 4 . 1 0 . 3 5 8 1 1 3 

! 1 5 4 . 2 0 5 . 0 0 . 8 0 1 4 1 3 - 1 

1 6 4 . 2 0 4 . 8 0 . 6 0 8 1 3 5 

1 7 5 . 0 0 5 . 0 0 0 . 0 0 1 5 1 8 3 

1 8 4 . 6 5 4 . 9 0 . 2 5 1 6 1 5 - 1 

1 9 4 . 1 0 4 . 4 5 . 3 5 6 1 3 7 

2 0 3 . 9 0 3 . 9 5 . 0 5 7 1 1 4 

2 1 3 . 8 5 4 . 1 0 . 2 5 7 1 0 3 

! 2 2 3 . 6 5 4 . 3 5 . 7 0 1 3 1 5 2 

1 2 3 3 . 5 5 3 . 7 5 . 2 0 S 7 1 2 5 
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Attitude and Cognitive Pre-test, Post-test, and 
Gain Scores for Control Group 
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Attitude Cognitive 
Participant -Pre-test Post-test Gain Pre-test Post-test Gain 

1 3.95 4 .05 .10 10 11 1 
2 3.90 3.90 0.00 12 12 0 
3 3.60 3.50 - .10 8 10 2 
4 3.45 3.25 - .20 9 8 -1 
5 3.45 3.45 0.00 8 8 0 
6 3.60 3.65 .05 9 10 1 
7 3.55 3.45 - .10 8 11 3 
8 3.85 3.70 - .15 5 6 1 
9 3.90 3.95 .05 7 7 0 
10 3.65 3.65 0.00 8 8 0 
11 3.55 3.70 .15 13 13 0 
12 3.80 3.80 0.00 14 14 0 
13 4.00 4.00 0.00 12 11 -1 
14 3.55 3.55 0.00 8 9 1 

15 2.90 2.90 0.00 12 12 0 

16 3.75 3.75 0.00 12 12 0 

17 3.75 3.75 0.00 15 15 0 

18 3.10 3.10 0.00 7 7 0 

19 3.35 3.15 - .20 13 13 0 

20 4.20 3.85 - .35 13 11 -2 

21 4.10 4.20 .10 14 14 0 

22 3.25 3.30 .05 9 6 -3 

23 3.85 4.05 .20 14 14 0 

24 3.10 3.20 .10 7 7 0 

25 3.70 3.85 .15 17 17 0 

26 4.80 | 4.75 - .05 17 17 0 

27 3.90 | 3.90 0.00 10 10 0 

28 2.75 ' 2.75 0.00 8 1 8 0 



128 

APPENDIX I 

Workshop Evaluation 

Computers in Education—Spring 1983 

1. Before attending this workshop, to what extent were you 
already familiar with its content? 

( ) Totally ( ) Somewhat ( ) Not at all 

2. How much do you think you have learned from this workshop? 

( ) Nothing 
( ) A little 

3. To what extent did you enjoy the workshop? 

( ) Very enjoyable 
( ) Enjoyable 

4. The amount of material covered in the workshop was: 

( ) Too much 
( ) About right 

) Quite a bit 
) Very much 

) OK 
) Unenjoyable 

) Just right 
) Insufficient 

To what extent has your overall understanding of computers 
in education been broadened? 

( ) Greatly ( ) Some ( ) None 

Rate the overall value of the workshop. 

( ) Excellent ( ) Good ( ) Average ( ) Poor 

Would you recommend this workshop to others who have not 
attended today? 

( ) Definitely yes ( ) Probably not 
( ) Maybe ( ) Definitely not 

Please write in your recommendations for improving the 
workshop. 

9. Additional comments, if any: 
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APPENDIX J 

Department of Computer Sciences 
North Texas State University 
Denton, Texas 76203 

January 5, 1983 

Dear Workshop Participant: 

Your interest in participating in the upcoming microcomputer work-
shop for public school educators at North Texas State University delights 

all of us who are interested in helping educators learn to use the com-
puter in the classroom and office. We are looking forward to meeting and 
working with you during the workshop and hope that you will enjoy the 
learning experience. 

The success of your workshop is of paramount importance to us, the 
faculty at North Texas State University. The development of workshop 
curriculum content is an ongoing process, as we continue to assess the 
needs and computer literacy levels of educators in this area. To help us 
serve your needs and help you reach your professional goals in the future, 
we are interested in determining the success or effectiveness of your 
workshop. To do this, we must be able to measure your knowledge of 
computers before and after the workshop. 

The completion of the enclosed survey is completely voluntary, but 
will take less than 15 minutes of your time. Your help will allow us to 
collect this valuable data and make it possible for more efficient work-
shops of this type to be offered in the future. The results of the survey 
will be kept in the strictest of confidence. Since the survey is used to 
measure your knowledge level of computers as well as how you feel about 
computers, do not worry if you do not know the correct response to the 
questions or statements. 

You are asked to return the survey once it is completed in the 
stamped, self-addressed envelope that is enclosed. If you prefer, you 
may give the survey to the workshop instructor when you come to the work-
shop. I am looking forward to meeting you, and hope you have an enjoyable 
and beneficial experience while at the workshop. See you then I 

Sincerely, 

/s/ 

Jim L. Poirot, Chairman 
Department of Computer Sciences 
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APPENDIX K 

February 11, 1983 

Dear 

Thank you for your cooperation in completing the pre-
assessment form before the computer literacy workshop at 
NTSU. For this to be meaningful information, however, I must 
request of you to take just a few minutes and complete the 
enclosed post—assessment form and return it in the stamped, 
self-addressed envelope. 

Your cooperation in helping me with this is very 
important, since I must have this post-test data in order to 
complete my doctoral dissertation at North Texas State Uni-
versity. Also, Dr. James Poirot, Chairman of Computer Science 
at NTSU, is extremely interested in the results of my disser-
tation, since it may serve as a basis upon which future 
computer literacy workshops will be designed and conducted. 

The topic of my dissertation deals with computer^ 
literacy training as a means of modifying teacher attitudes 
toward computers in education. If you would like to receive 
a copy of the results of this study, please indicate below, 
and I will be happy to see that you receive a copy as soon as 
the dissertation is complete. 

Thank you very much for your help. If I can be of help 
to you in the future, please let me know. 

Sincerely, 

/s/ 

Jack Russell 
Assistant Professor 
Computer Information Systems 
Tarleton State University 

I would like to receive a copy of the results of this study. 

YES NO 



BIBLIOGRAPHY 

Books 

Ashbv, Eric, Adapting Universities to a Technological 
Society, San Francisco, Jossey-Bass, Inc., 1974. 

Convey, H. Dominic and Neil Harding McAllister, Computer 
Consciousness, Reading, Addison-Wesley Publishing Co., 
1980. 

Ferguson, George A., Statistical Analysis in Psychology and 
Education, 5th ed., New York, McGraw-Hill Book Co., 
1981. 

George, Frank H., Science and the Crisis in Society, New 
York, Wiley-Interscience, 1970. 

Kahn, Herman and B. Bruce Briggs, Things To Come, New York, 
The MacMillan Co., 1972. 

Kahn, Herman, William Brown, and Leon Martel, The Next 200 
Years, NBW York, William Marrow and Co.f Inc«f 1976. 

Katz, Daniel and Richard L. Schanck, Social Psychology, 
New York, John Wiley and Sons, 1938. 

Kerlinger, Fred N., Foundations of Behavioral Research, 2nd 
ed., New York, Holt, Rinehart and Winston, Inc., 1973. 

Kidder, Tracy, The Soul of a New Machine, Avon, 1981. 

Koosis, Donald J., Statistics, New York, John Wiley and Sons, 
1977. 

Krech, David and Richard Crutchfield, Theory and Problems 
of Social Psychology, New York, McGraw-Hill Book Co., 
T948T 

Krech, David, Richard S. Crutchfield, and Egerton L. Ballachey, 
Individual in Society, McGraw-Hill Book Co., 1962. 

Lewis, R. and D. Tagg, editors, Computers in Education, New 
York, North Holland Publishing Co., 1981. 

Logsden, Tom and Fay Logsden, The Computer in Our Society, 
Fullerton, Anaheim Publishing Co., 1974. 

131 



132 

Poirot, James L. , Computers and Education, Manchaca, Texas, 
Sterling Swift Publishing, 1980. 

Poirot, James L. and Karen Billings, Microcomputers in 
Education—A Scholastic Leadership Seminar, New York, 
Scholastics, Inc., 1981. 

Rothman, Stanley and Charles Mossmann, Computers and Society, 
2nd ed., Chicago, SRA, 1976. 

Shaw, Marvin E., and Jack J. Wright, Scales for the Measure-
ment of Attitudest New York, McGraw-Hill Book Co.r 1967• 

Toffler, Alvin, Future Shock, New York, Bantam Books, 1971. 

Articles 

Aguire, Edward and others, "Via Technology: To a New Era in 
Education," Phi Delta Kappan, 58 (February, 1977), 
454-459. 

Barger, Robert Newton, "The Computer As a Humanizing 
Influence in Education," T.H.E. Journal, 9 (May, 1982), 
95-96. 

Battista, Michael T., "Computer Literacy of Fifth Grade 
Students and Preservice Elementary Teachers Involved 
in Computer Programming Instruction," The Computing 
Teacher, 9 (November, 1981), 37-39. 

Beck, John J., Jr., "A Paradigm for Computer Literacy 
Training for Teachers," The Computing Teacher, 
9 (October, 1981), 27-28. 

Bitter, Gary, "Creating An Effective Computer Literacy 
Training Model," Educational Computing Magazine, 
(September-October, 1982), 42-74. 

Blair, Majorie, "Kornfeld Says Education Will Be Major Market," 
Electronic Education, 1 (March-April, 1982), 21. 

Boyd, Richard, "Attacking the In-Service Education Problem," 
The Computing Teacher, 8 (1980-1981), 50-51. 

Branson, Robert K., "The Interservice Procedures for 
Instructional Development," Educational Technology, 
18 (March, 1978), 11-14. 

Brumbaugh, Kenneth E., "Computer Literacy 1985," The 
Computing Teacher, 8 (1980-1981), 49. 



133 

Calkins, A., "Sparring Over Computers," Electronic Learning, 
4 (March-April, 1982), 34-36. 

, "Bringing Technology to the Classroom: Three 
Administrators Who Made the Difference," Electronic 
Learning, 11 (January-February, 1982), 30-31. 

Chambers, J. A. and A. Bork, "Computer-Assisted Learning in 
U.S. Secondary/Elementary Schools," The Computer 
Teacher, 1 (September, 1980), 50-51. 

Clement, Frank J., "Affective Considerations in Computer-
Based Education," Educational Technology, 21 (April, 
1981), 28-32. 

Dennis, Richard J., "Training Preservice Teachers to Teach 
with Computers," AEDS Journal, 11 (Winter, 1978), 
25-30. 

Foreman, Denyse, "Search of the Literature," The Computing 
Teacher, 9 (January, 1982), 37-49. 

Henderson, Donald, "Educational Uses of the Computer:^ 
Implications for Teacher/Administrator Training," 
Educational Technology, 18 (August, 1978), 41-42. 

Hwang, C. Jenshong, "Computing Education for Secondary 
School Teachers," SIGCSE Bulletin, 13 (February, 1981), 
257-261. 

Jay, Timothy B., "Are You a Computer 'Illiterate'?," The 
Computing Teacher, 8 (1980-1981), 58-59. 

Kelman, P., "What If They Gave a Computer Revolution and 
Nobody Came?," Classroom Computer News, 8 (1982), 
10-54. 

Lewis, Annie C., "OTA Report Supports Federal Interaction to 
Bring Informational Technology to U. S. Schools, Phi 
Delta Kappan, 64 (November, 1982), 155-156. 

Lichtman, David, "Survey of Educator's Attitudes toward 
Computers," Creative Computing, 5 (January-June, 1979), 
44-50. 

Lipson, Joseph I., "Technology Program Recommendations," 
The Computer Teacher, 7 (February, 1980), 50-5d. 

Luehrmann, Arthur, "Computer Literacy," The Computing 
Teacher, 9 (March, 1982), 24—26. 



134 

Milner, Stuart D., "Teaching Teachers About Computers: A 
Necessity for Education," Phi Delta Kappan, 61 (April, 
1980) , 544-546. 

Molnar, Andrew R., "The Next Great Crisis in American 
Education: Computer Literacy," AEDS Journal, 12 (Fall, 
1978) , 11-20. 

, "The Search for New Intellectual Technol-
ogies," T.H.E. Journal, 10 (September, 1982), 104-112. 

Morressey, Willis, J., Jr., "Overcoming Educators Fears 
about Classroom Computers," The Computing Teacher, 
8 (1980-1981), 50-51. 

Moursund, David, "Computer Education for Teachers," The 
Computer Teacher, 6 (May, 1979), 56. 

, "Microcomputer Will Not Solve the Computer— 
In-Education Problem," AEDS Journal, 13 (Fall, 1979), 
31-39. 

Myers, Darlene, "How Can Educators Become Computer Literates," 
The Computer Teacher, 8 (1980-1981), 34-42. 

National Council of Teachers of Mathematics, "NCTM Recom-
mendations for the 1980's," The Computing Teacher, 
8 (1980-1981), 54-55. 

Norris, William C., "Via Technology: To a New Era in E^ca-
tion," Phi Delta Kappan, 58 (February, 1977), 451 453. 

Pioho. Chris, "The High Technology Bandwagon Starts to Roll," 
Phi Delta Kappan, 64 (October, 1982), 85-86. 

Pogrow, Stanley, "On Technological Relevance and the 
Survival of U. S. Public Schools," Phi Delta Kappan, 
63 (May, 1982), 610-611. 

Poirot, James L. , 
School: Problems and Solutions, SIGCSE Bulletin, 
11 (February, 1979), 101-104. 

Smith, Lehi T. and J. M. Haley, "Inservice Education: 
Teacher Response and Student Achievement, School 
Science and Mathematics, 81 (March, 1981), 189-194. 

Stevens, Dorothy Jo, "How Educato: r^ P^tna C1980?er221-
the Classroom: AEDS Journal, 13 (Spring, lybU) , 
232. 



135 

Thorkildsen, Ron, Kim E. Allard, and John C. Erlacher, "A 
Microcomputer Workshop for Special Educators , Computing 
Teacher, 8 (1980-1981), 57-59. 

Thurston, L. L., "The Measurement of Social Attitudes," 
Journal of Abnormal and Social Psychology, 26 (May, 
1931), 249-269. 

Vensel, George J., "Changes in Attitudes of Preservice 
Special Educators toward Computers," Teacher Education 
and Special Education, 4 (Summer, 1981), 40-43. 

Young, Lawrence F., "A Case in MIS Education: Attitude 
Changes Among MBA's," Information Management, 3 (May, 
1980), 73-80. 

Zoltan, Elizabeth and Alphonse Chapanis, "What Do Profes-
sional Persons Think About Computers?," Behavior and 
Information Technology, 1 (January-March, 1982), 

Reports 

Anderson, Ronald E., Karl Krohn, and Richard Sandman, User 
Guide for the Minnesota Computer Literacy and Awareness 
Assessment, St. Paul, Minnesota Educational Computing 
Consortium, 1980. 

Association of Computing Machinery, TOPICS; Computer Educa-
tion for Elementary and Secondary Schools, ACM, 1981. 

Hicks, Bruce, William P. Goddard, and Linda Keasler, Students: 
Where the Action Is 1, Urbana, Illinois, The Illinois^ 
Series on Educational Applications of Computers, 1975. 

Loop, Liza and Paul Christensen, Exploring the Microcomputer 
Learning Environment, Independent Research and Develop-
ment Project Report, San Francisco, Far West Laboratory 
for Educational Research and Development, 1980. 

Masat, Francis E., Computer Literacy in Higher Education, 
Washington, American Association for Higher Education, 
1981. 

Moursund, David, editor, ES3 Report, Association for Computing 
Machinery, 1980. 

, Introduction to Instructional Use of 
Computers, International Council for Computers in 
Education, 1980. 



136 

NECC Proceedings, National Education Computing Conference, 
1980. 

, National Education Computing Conference, 
1981. 

, National Education Computing Conference, 
1982. 

Purga, Richard, "Computer Literacy: A Survey," Computer 
Literacy: An Introduction, Albany, University of 
State of New York, 1982, pp. 2-10. 

Unpublished Materials 

Beauregard, Raymond John, "Construction and Validation of a 
Scale to Measure the Attitudes of Teachers Toward 
Computers," unpublished doctoral dissertation, West 
Virginia University, Morgantown, West Virginia, 1975. 

McQueen, Ruth, "The Impact of Staff Development Programs on 
Public Community College Teachers in Texas, unpublished 
doctoral dissertation, North Texas State University, 
Denton, Texas, 1980. 

Newspapers 

Volkman, Warren, "Can Reason Rule in Silicon Chips?," Port 
W°rth Star Telegram, October 26, 


