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This study was undertaken to analyze the opinions of

elementary school teachers in Korea about actual and de-

sired levels of computer education and the sources of com-

puter anxiety, with the object of developing guidelines for

a teacher training program. A survey instrument was devel-

oped and tested to provide basic sample demographic data,

tabulation of opinions on computer competencies, as well as

an analysis of three variables of anxiety: 1) use of com-

puters as educational tools, 2) lack of personal ability,

and 3) lack of computer knowledge. The instrument was ad-

ministered to a sample composed of 421 teachers, parents,

or computer experts, and three analyses of variance proced-

ures were performed to analyze the sources of computer

anxiety.

Analysis of the data revealed the following: 1) most

of the teachers sampled had little experience with comput-

ers or computer applications; 2) older teachers or those



with little experience reflected the highest degrees of

computer anxiety; 3) training programs should focus on com-

puters as instructional tools; 4) computer language train-

ing should be addressed on a broad level; 5) development of

a broadly focused training program, ranging from basic in-

struction in computer capabilities to advanced programming

skills; and 6) there is a need for support and commitment

to computer education by educational administrators.

A model for the development of guidelines for computer

training programs was proposed, based upon the assumption

that computer literacy cannot be equated with computer sci-

ence. Based upon objectives derived from an analysis of

the nature of Korean society, learners, and the state of

their knowledge, the following program goals were suggest-

ed: 1) instructors should be made aware of computer capa-

bilities and limitations; 2) classify the scope and se-

quence of programs to reduce computer anxiety in accordance

with existing skill levels and levels of needs among teach-

ers; 3) encourage a teacher-centered approach based upon

voluntary participation; 4) select knowledgeable training

personnel with communicative skills; 5) encourage small

group training to enable collaborative learning; 6) exten-

sive use of hands-on methods, with adequate hardware and

software resources; 7) training periods of a length to as-

sure provision of practical classroom skills; 8) provision

of incentives; 10) focus upon the integration of computers

into the instructional process.
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Guidelines for a Proposed Inservice Teacher Training

Program for the Use of Computers in Korean

Elementary School Classrooms

CHAPTER 1

INTRODUCTION

Modern developed societies are moving from the age of

the industrial revolution into an age of information, an

era increasingly characterized by the use of the computer

(Sullivan, Lewis, & Cook, 1986). Computers are powerful

tools used in such diverse areas as banking and business,

manufacturing, government, and education, as well as for

personal use. To one degree or another, most modern admin-

istrative and financial procedures involve the use of com-

puters. In the educational arena, computers first appeared

in the form of large mainframe computers used primarily for

administrative jobs. Subsequently, progressive develop-

ments leading to a series of reductions in both the size

and price of microchip processors have made the power of

computers accessible to teachers and students in the form

of the desktop microcomputer. The growing predominance of

computers in classrooms has indicated to many educators

that to some degree students should be exposed to computers
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in the schools to become prepared in order to cope with the

pace of technological change and modern administrative

methodologies in the information-based society of the fut-

ure (Mandell & Mandell, 1989).

A proliferation of microcomputers, available at ever-

decreasing costs, has begun to transform elementary and

secondary schools (Winer et al., 1988). At this level of

public education, the educational potential of the computer

has led schools to nearly double their computer purchases

each year for the past several years. Thus, computers have

increasingly become a part of the total school curriculum

(Manera & Weldon, 1986). As predicated by Taylor (1980),

the microcomputer provides primary educational functions as

tutor, tool, and tutee.

Initially, the introduction of computers into schools

was slow, but with the emergence of microcomputer tech-

nology there has been a massive and rapid process of com-

puterization in educational institutions throughout the

last decade. Schools, initially far behind the world of

business and manufacturing in the application of computer

systems, are now attempting to close this gap. However,

despite momentus gains in educational computer applica-

tions, modern schools have not been well-equipped to inte-

grate this new technology. In many instances, the results

have been expressed in various undesirable phenomena, in-

cluding the following: 1) the ineffective and/or sporadic

usage of computer hardware and software by a few teachers
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and administrators with private and personal interests in

the technology, 2) the acquisition of computer hardware and

software unsuited to the tasks at hand, and 3) a lack of

integration between existing computer systems and the tasks

of general educational administration (Telem, 1984). Thus,

the principal problem is the progressive, coordinated, and

practical adaptation of computers and computer technologies

as educational as well as administrative tools.

In Korean society, the pace of technological change

has been rapid in recent years, a process which is effect-

ing important social and cultural changes. New skills are

required for successful adaptation to this new level of

technology. Currently, computer education is given only at

the vocational high school and college level as a part of

technical education programs. It would be desirable to of-

fer computer education to all students as a part of a gen-

eral education program. To confront the future require-

ments of an increasingly technological and information-

based age, students should be aware of the uses of comput-

ers for the collection, analysis, and management of data.

It may be predicted that these computer applications may

become equally as important as learning the basic processes

of reading, writing, and mathematical calculation. The

Ministry of Education of the Republic of Korea (ROK), in

revising its fifth curriculum program in 1988, suggested

the desirability of an enhanced program of computer educa-

tion (Lee, 1991). It was stated that the purpose of com-



puter education for elementary, middle, and secondary

schools should be 1) to nurture the comprehensive ability

to utilize computers, 2) to extend logical thinking and

problem solving skills, and 3) to develop a positive sense

of value and feeling toward computers (Jung & Son, 1989;

Lee, 1991). However, there is a substantial gap between

the traditional Korean educational system and the new com-

puter-based educational system of the future.

Marshall and Pfeifer (1984) have stated that the mi-

crocomputer has arrived in education. Unfortunately, it

has arrived so quickly in Korea that many classroom teach-

ers have been caught in a technology gap. Teachers who

have not grown up with computers are trying to teach young-

sters who have. For the students, computers are fun; for

the teacher, computers are often regarded as threatening,

intimidating, and as a source of personal embarrassment--

anything but fun. Many teachers have had no computer

training and are unaware how computers may be usefully im-

plemented in the classroom. Jung and Son (1989) have char-

acterized the problems of computer education in Korea as

follows: 1) there is a lack of opportunity to learn to use

computers, due to an insufficient supply of available hard-

ware and software; 2) the quality of computer instruction

and teachers' competence is questionable; and 3) there is a

lack of management support for broadened use of computer

educational applications. Huh (1992) observed that the

major problem of computer education in Korea was the lack
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of high quality software and sophisticated authoring tools

and suggested a threefold approach to the problem: 1) de-

velopment of sophisticated authoring tools, 2) testing of

hypermedia environments for Korean schools, and 3) design

of curricula which integrates computers into the develop-

ment of student decision-making and problem-solving skills.

Therefore, teachers should know how to operate computers

and be able to use them as instructional tools with ade-

quate hardware and software resources. The principal prob-

lem of computer education in Korean classrooms is the pro-

vision of adequate teacher training to those who are ac-

countable for instruction in computer technology applica-

tions.

Purpose of the Study

At present, the integration of computer education into

Korean classrooms is in its initial stages. The purpose of

this study is to analyze opinions about the effectiveness

of computer education and the sources of computer anxiety

among Korean elementary school teachers, and further to

utilize appropriate research findings in order to formulate

guidelines for a teacher training program in computer edu-

cation.

The study was conducted as seven tasks, summarized in

priority order of performance as follows:
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1) Based upon a review of the literature, examine

the relationship of gender, age, and experience

to computer anxiety;

2) Identify knowledge of computer literacy relevant

to teacher training programs;

3) Select an appropriate sample of subjects for the

investigation;

4) Develop a survey instrument;

5) Administer the instrument to the subject sample;

6) Perform data analysis; and

7) Formulate training guidelines for Korean elemen-

tary school teachers.

Principal Research Questions

The principal research questions developed for the

current study were as follows;

1) What are the opinions of Korean elementary teach-

ers concerning the level of computer literacy

training needs, and directions required to

achieve minimum computer competency in public

elementary schools in Korea?

2) Do elementary school teachers in Korea experience

computer anxiety? If so, what are the sources of

computer anxiety?

3) Do age, gender, and experience influence teacher

anxiety toward microcomputers?
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4) Based upon responses to research questions one

through three, what are the recommended guide-

lines for the development of an inservice train-

ing program to prepare Korean elementary school

teachers to use computers effectively in class-

rooms?

Research Assumptions and Limitations

1. There is a need for developing inservice programs

for elementary school teachers in Seoul, Korea

(Beck, 1981; Glenn, & Carrier, 1986; Jung, & Son,

1989; Lee, 1991; Tolman, & Allred, 1984).

2. As found in previously completed research, com-

puter anxiety is related to computer experience

as a state anxiety (Hayek, & Stephens, 1989;

Honeyman, & White, 1987; Jones, & Wall, 1989;

Loyd, & Gressard, 1986).

3. The Tyler (1950) model, which is frequently ap-

plied directly or indirectly to the development

of curricula, constitutes one of the most influ-

ential models used by school systems (Miller, &

Seller, 1985; Ornstein, & Hunkins, 1988; Shane,

1981; Tyler, 1950; Wiles, & Bondi, 1984).

4. The research findings obtained from the current

investigation are limited to elementary school

teachers employed in Seoul, Korea.
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Definition of Terms

1. Beginner's All-Purpose Symbolic Instruction Code

(BASIC) is a popular computer programming lan-

guage available for microcomputers (Pantiel &

Petersen, 1984).

2. Computer anxiety is an unpleasant emotional state

marked by worry, apprehension, and the attention

required when thinking about using, learning or

being exposed to the use of a computer.

3. Computer-assisted instruction (CAI) is the use of

computers to assist students with educational pro-

cesses (Nickles, Culp, & Polin, 1988).

4. Computer-managed instruction (CMI) is the appli-

cation of computer technology to monitor, track,

and report on student and lesson performance

(Hannafin & Peck, 1988).

5. Computer literacy includes the range of skills

and understanding needed to function effectively

in an increasingly computer-dependent society

(Pantiel & Petersen, 1984).

6. Computers are defined technically as central

mathematical calculation microchip circuits; in a

practical sense, computers consists of these

functional units as well as the memory units and

other components used to calculate, recall, dis-

play and arrange calculated data (Williams & Wil-
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liams, 1984). Thus, the computer may be defined

as an electronic device for the performance of

arithmetic and logical operations on data which

can be programmed and used for the internal stor-

age of programs and data.

7. Courseware is defined as educational software pro-

grams written to achieve instructional objectives

(Hannafin & Peck, 1988).

8. Hardware is defined as the physical equipment

which composes a computer system (Orwig & Hodges,

1982).

9. LOGO is a computer programming language designed

for children, developed by Seymour Papert of the

Massachusetts Institute of Technology (Pantiel &

Petersen, 1984).

10. Microcomputer is defined as a personal computer

system designed for use by one person at a time,

and may be contrasted with minicomputers or main-

frame computer systems, which are designed for

multiple users. Components usually include a

keyboard and monitor to established computer

communications with the user, and one or more

diskette drives for data storage and retrieval

(Hannafin & Peck, 1989).

11. Software is defined as the programs and necessary

documentation needed to operate a computer (Orwig

& Hodges, 1982).
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Rationale and Theoretical Framework of the Study

The theoretical framework for the study is drawn from

three areas, which include: 1) the nature and current

state of inservice and preservice computer education for

teachers in Korea, 2) consideration of the effect of anxi-

ety upon the use of computer technology in schools, and

3) the Tyler (1950) model for curriculum development. Each

of these areas is briefly considered in this section. Com-

puter anxiety is reviewed in greater detail in Chapter 2.

Inservice and Preservice Computer Education for Teachers

The difficult task of developing a program to train

teachers to use computers in their classrooms was under-

taken and implemented for elementary teachers in Seoul,

Korea during the last decade. The training program topics

include writing a simple BASIC program, knowledge of simple

computer terminology and the history of computers, presen-

tation of the concepts of computer science, and determina-

tion of social issues related to computers. Attendance at

these sessions was required of all elementary teachers.

Problems perceived by teachers and administrators in con-

nection with the administration of this training programs

were as follows (Anderson, 1983; Anderson & Smith, 1984;

Balajthy, 1986; Dorrah, 1987; Jung & Song, 1989; Killian,

1985; Langhorne, Donham, & Rehmke, 1989; Lee, 1991; Leurh-

mann, 1982; Stecher, 1984):
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1) In the absence of a systematic approach to com-

puter literacy, the scope and sequence of the

training program does not clearly represent

teachers' concerns or needs, particular from the

perspective of differences in age, gender, and

experience of the teachers;

2) The content of the training course is difficult,

and the period of instruction is brief. Thus,

many teachers have been unable to gain sufficient

knowledge to effectively instruct students in the

uses and applications of computers. The focus of

the training has been too theoretical, based upon

instruction in the BASIC programming language and

the concepts of computer science;

3) The program did not included consideration of

learning theory as related to computer education;

4) There is a continuing scarcity of available soft-

ware and hardware for use in classrooms;

5) No effort was made to consider factors of com-

puter anxiety, as expressed by teachers, in con-

nection with instruction requirements in computer

science;

6) There was a tenuous relationship between the

training program and current curricula;

7) There was an insufficient expert teaching staff

to implement teacher training in computer

technologies;
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8) Instruction in the use of the computer in the

classroom as a practical teaching and learning

tool has been inadequate;

9) The training programs did not include content

which teachers have expressed a desire to learn;

and

10) In general, negative feelings toward computer

education existed. Numerous teachers continue to

believe in the primacy of printed materials as

opposed to computer-aided instruction, as the

most effective means to teach students;

As observed by Langhorne et al. (1989), a number of

teachers who have been enrolled in this type of inservice

training course have found little practical educational use

for course outcomes. In effect, there have been frequent

complaints that the course content had little relevance to

existing curricular requirements, and that inservice

courses tended to be simplistically planned and isolated

events. Experience has made it obvious that inservice

training in computer education must be included as part of

a general curricular approach. The course content, meth-

ods, schedules, inservice personnel requirements, and the

nature of teachers' expectations must be considered in

course planning and coordinated with other instructional

computing decisions.

Content decisions are perhaps the most critical need.

Necessarily, there is no one set of facts or skills which
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is universally appropriate for all teachers. Rather, how

teachers use computers in the classroom must be a guiding

factor in what is taught in staff development programs.

Teacher time is both valuable and limited; consequently,

teachers must have the sense that what they are learning

will be useful in the classroom. Therefore, teacher in-

service training in computer education must be correlated

with overall school district plans for computer use (Lang-

horne et al., 1989).

Anxiety and Computer Education

When computer-based programs are introduced into a cur-

riculum, teacher feelings toward the computers are a key

factor in their success (Lawton & Gerschener, 1982).

Clements (1981) stated that personal feelings toward the

use of computers in a learning environment can be critical

to the success of a computer-based project. Thus, teacher

apprehension in the use of CAI in the classroom is a criti-

cal problem since an apprehensive teacher may create appre-

hensive students (Winer & Bellando, 1989). This is parti-

cularly true when school boards and administrators urge the

use of computer-based instructional programs upon teachers

who are exposed to only limited or hasty instructional pre-

paration. That first-time students may be anxious about

the use of computers is a factor which is relatively easy

to understand, but at the same time it has been less clear

that their hastily prepared teachers are often equally ap-
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prehensive and anxious at the prospect of responsibility

for classroom instruction (Honeyman & White, 1987)

There are two basic expressions of anxiety, state anx-

iety and trait anxiety. State anxiety is an emotional re-

action that varies from one situation to another. Trait

anxiety is a personality characteristic, reflecting the no-

ticeable differences among the frequencies and intensities

of individual emotional reactions to stress; it is a char-

acteristic of the person and not of the situation confront-

ed (Kaplan & Saccuzzo, 1988).

The levels of state anxiety that are induced by com-

puter-presented materials appears to be a function of the

difficulty of the task and the degree of the evaluative

threat perceived by the teacher and/or the student. Wheth-

er behavioral objectives or different response modes result

in higher or lower levels of state anxiety seems to be

dependent upon the extent to which these variables contrib-

ute to subject perceptions that the learning task, that is,

the computer environment, is threatening. Greater control

of the learning situation generally serves to reduce state

anxiety, thus contributing to improved performance under

conditions of learning that otherwise evoke high levels of

state anxiety. In particular, greater initial elevations

of anxiety-state reactions to computer-presented tests and

learning materials seem to be related to a lack of famili-

arity with computer terminals or to instructional ambigui-
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ties, rather than merely negative reactions to the computer

itself (Sieber, O'Neil, & Tobias, 1977).

Spielberger (1966) has emphasized the necessity to

distinguish between anxiety as a transitory state and as a

relatively stable personality trait. According to Spiel-

berger, anxiety states (A-States) are characterized by sub-

jective, consciously perceived feelings of apprehension and

tension, which are accompanied by or associated with acti-

vation or arousal of the autonomic nervous system. Anxi-

eties as personality traits (A-Traits) seemingly imply a

motive or acquired behavioral disposition that predisposes

an individual to perceive a wide range of objectively non-

dangerous circumstances as threatening, and to respond to

these with A-State reactions disproportionate in intensity

to the magnitude of the objective danger. In either event,

in computer education or in CAI applications, computer

anxiety can be the end result and is of particular concern

among experienced teachers that are asked to depart from

established methodologies in their instructional ap-

proaches.

Curriculum Development, the Tyler Model

Tyler (1950) described a model for curriculum devel-

opment (i.e., the Tyler rationale) based upon four princi-

pal steps or stages: 1) identification of the educational

purposes of the institution, 2) identification of the edu-

cational experiences related to these purposes, 3) determi-
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nation of the means to organize these experiences, and 4)

determination of the means to evaluate these purposes. In

this approach, curriculum planners identify general objec-

tives by gathering data from three sources: the subject

area, learners, and from the society reflective of both

subject area and the learners. The general objectives de-

rived are then refined by filtering them through two

screens, the philosophy of the institution and the psychol-

ogy of learning. Tyler recommended that the objectives

should be stated in a form that makes them useful for the

selection of learning experiences. Tyler suggested that

the most useful form is to state the objectives in terms

which identify desired behaviors and the content or area of

life in which the behaviors are to operate. The objectives

can be used to select, organize, and to evaluate learning

experiences.

Learning experiences must consider both the previous

experience and the perceptions that learners bring to a

given situation. Furthermore, these experiences must be

selected in light of what educators know about learning and

human development (Ornstein & Hunkins, 1988). Tyler (1950)

defined a learning experience as the interaction between

the learner and the external conditions in the environment

to which he can react. He outlined four general categories

of possible learning experiences: 1) development of think-

ing skills, 2) acquisition of information, 3) development

of social attitudes, and 4) development of student inter-
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ests. Thus, learning experiences may be organized accord-

ing to continuity, sequence, and integration, then ordered

systematically from the perspective of their maximum cum-

ulative effect. The organizing elements, including ideas,

concepts, values, and skills, can thereby be woven as

threads into the curriculum fabric (Ornstein & Hunkins,

1988).

The fourth and final step is to evaluate the effec-

tiveness of the learning experience with respect to the

original objectives, concurrently providing a specific fo-

cus upon changes in student behaviors. In the Tyler model,

data are collected through tests, observations, interviews,

questionnaires, and actual student products (Miller & Sell-

er, 1985). The curriculum planner then determines which of

the objectives have been accomplished (Ornstein & Hunkins,

1988) .

Perhaps the most refined version of Tyler's procedure

for the development of school curricula was outlined by

Taba in 1962 (Wiles & Bondi, 1984). Rather than the tradi-

tional deductive approach, starting from a general design

and working toward specifics, Taba advocated an inductive

approach to curriculum development, starting with specifics

and building to a general design. Taba's approach was

based on the belief that teachers, as opposed to adminis-

trative authorities, should be primarily responsible for

the development of curricula, a concept of curriculum

development that bears close relationship to the conception
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of the nature of the means of inquiry (Miller & Seller,

1985) .

Taba (1962) identified seven major steps in the devel-

opment of a curriculum:

1) Diagnosis of needs, the teacher identifies a

number of needs that will form the basis of unit

planning;

2) Formulation of objectives, following identifica-

tion of needs, the objectives to be accomplished

are specified;

3) Selection of content, the objectives selected or

created suggest the subject matter or content of

the curriculum unit. (Not only should the objec-

tives and content match, the validity and signi-

ficance of the content should also be estab-

lished.);

4) Organization of content, placement of the content

in some sequential form, taking into consid-

eration the maturity of the learners, their aca-

demic achievements, and their interests;

5) Selection of learning experiences, presentation

of the content or pupil interaction with the con-

tent, the instructional methodologies selected to

involve pupils with the content;

6) Organization of learning experiences, parallel to

the organization of content, the order of pre-

sentation of the learning experiences; and
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7) Determination of what to evaluate and the means

to accomplish the evaluation, the curriculum

planner must determine which objectives have been

accomplished.

In summary, teachers must have developed knowledge and

skills to use computer applications for educational purpos-

es before they can use computers effectively in educational

settings. Based upon the assumption that an inductive ap-

proach is more suitable than the traditional deductive ap-

proach to curriculum development, the Tyler (1950) model,

insofar as it provides a rational, logical, and systematic

approach to curriculum development, formed the basis for

the general guidelines developed for this study.

Organization of the Study

The remainder of the current study is presented in

four chapters. Chapter 2 considers related literature,

Chapter 3 presents a summary of the methodologies used to

complete the study, and Chapter 4 provides an analysis of

the data gathered to complete the study as well as the

results of the investigation. Conclusions are provided in

Chapter 5, including guidelines for an inservice training

program in the use of computers in Korean elementary school

classrooms.
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CHAPTER 2

REVIEW OF LITERATURE

In this chapter, a review of the literature related to

the present study is presented in six sections, organized

as follows: 1) training needs and computers in classroom,

2) computer anxiety and the use of microcomputers, 3) com-

puter literacy, 4) guidelines for training, 5) modeling

computer literacy, and 6) a summary based on the review of

related literature.

Training Needs and Computers in the Classroom

While the availability of quality software/courseware

and the numbers of computers in schools has been increas-

ing, teachers still face barriers to the effective use of

computer technology for the enhancement of student learning

outcomes (Preskill, 1988). Though it may be expected that

future teachers, either currently in training or those who

may be expected to enter teacher training programs in the

future, will demonstrate increasingly sophisticated comput-

er application and instructional skills. At present there

is a substantial gap between expectations and the actual

use of computers in classrooms. Thus, there has been a

continuous call for the improvement of standards for com-
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puter literacy training for inservice teachers. Anderson

(1983) has warned that if schools plan to integrate comput-

ers into secondary school curricula, then teachers must be

properly trained in the use of computers, as well as in-

structional methods of computer education (Stecher, 1984).

In several studies on the use of CAI, it has been

reported that teachers have not received the training

necessary to effectively implement CAI processes, which

poses a major obstacle to the effective instructional use

of computers (Anderson & Smith, 1984; Killian, 1985; Shein-

gold, Martin, & Endreweit, 1985; Stasz, Winkler, Shavelson,

Robyn, & Feibel, 1984; Wright, Melmed, & Ferris, 1984).

Moreover, the poverty of teacher training in basic computer

skills is a major problem which has frequently been noted

and documented (Anderson, 1983; Leurhmann, 1982). Given

this demonstrable need, it may be posited that future edu-

cational leadership will come from teachers who are willing

to explore the possibilities of integrating computers into

the curriculum, and to develop the potentials of computer

technology by exploring different ways of presenting infor-

mation and new styles of organizing classrooms (Freyd &

Kahn, 1988).

In the 1980s, educators operated with only limited

knowledge and a narrowly defined experience base with re-

spect to the use of microcomputers for educational pur-

poses. For this reason, as well as other factors, well-

conceived teacher training/inservice programs on the in-



22

structional applications of microcomputers are needed for

the effective implementation of microcomputer technology in

the schools of the future (Sutphin, 1987). Necessarily,

this review focuses upon the conditions of computer educa-

tion, including considerations of computer anxiety and com-

puter literacy, as well as the conceptualization of ade-

quate training programs, in the United States. Though no

studies have been initiated on comparable conditions of

computer education in Korea, this study is based upon the

assumption that the concerns expressed about computer edu-

cation programs in the United States, as described in this

review, are of equal importance to the future of computer

instruction in the Republic of Korea.

Computer Anxiety and the Use of Microcomputers

This section summarizes the results of 15 investiga-

tions concerned with the impact of the use of microcom-

puters. Five of them were directed specifically at the

examination of computer anxiety as a part of microcomputer

use (Griswold, 1985; Jacobson, & Weller, 1987; Loyd, &

Gressard, 1986; Morris, 1988; Smith, 1986).

Following instruction in a semester-length course in

computers in society, Jones and Wall (1989) administered a

multi-group, pre-post design analysis to subjects in nine

course sections at Towson State University, asking the fol-

lowing questions: 1) did the instruction result in the
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reduction of subjects' computer anxiety scores; 2) was

course performance, as indicated by course grades, related

to pre- and post-anxiety scores; 3) could the amount of

experience with computers be related to computer anxiety

scores; and 4) were age and/or sex related to computer an-

xiety scores? It was concluded that the results of this

study supported the concept that computer experience, as

indicated by the number of computer courses taken, could be

associated with reductions in computer anxiety. In ad-

dition, Jones and Wall determined that while age was sig-

nificantly related to computer anxiety, there was no sig-

nificant relationship between anxiety and subjects' aca-

demic achievements in the computer course. However, it

must be noted that achievement was measured by course

grades, rather than the application of a standard measure.

Loyd and Gressard (1986) examined the effects of at-

titudes toward computers among 112 elementary, junior high,

and high school teachers from three Virginia school systems

enrolled in one of six staff development courses. The

possible effects of the amount of computer experience and

gender differences upon attitudes toward computers was

measured. Each participant in the study was administered

computer attitude scales for computer anxiety, computer

confidence, attitudes toward computers, and computer use-

fulness. In general, the results suggested that this group

of teachers had fairly positive attitudes toward computers.

Computer experience was found to be significantly related
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to only two of the attitudes studied (i.e., anxiety and

usefulness). In addition, a statistically significant

difference in computer attitudes between males and females

was demonstrated for both computer anxiety and computer

confidence. It was noted that the latter findings were

consistent with studies of attitudes toward mathematics.

In their analysis, Williams and Williams (1984)

observed that most teachers may not be directly afraid of

computers, and suggested that the term computer phobia was

perhaps a misnomer. Rather, they ascribed fear of com-

puters to the circumstances of their use or misuse as per-

ceived through eight dimensions of underlying teacher at-

titudes: fear of uncertainty, fear of change, fear of

technology, fear of machines on your desk, fear of machines

that alter value systems, fear of machines that aspire to

be human, fear of visible accountability, and fear about

changed relations with students.

Hayek and Stephens (1989) examined the factors affect-

ing computer anxiety among high school computer science

students, including: 1) gender, 2) computer experience,

3) access to a home computer, and 4) enrollment in computer

science courses. Data for the study were collected from

the experience of 52 high school students in grades 10

through 12 enrolled in a semester length computer science

course. Computer anxiety was measured by application of

the Computer Anxiety Index (CAIN) and achievements in com-

puter science were measured by course grades given at the
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end of the semester. It was determined that access to a

home computer and previous experience with computers were

related to the effective reduction of computer anxiety, and

that achievements in computer science courses were inverse-

ly related to computer anxiety. In addition, the relation-

ship between gender and computer anxiety was not signifi-

cant.

Signer (1986) investigated the possible effects of

programming instructions on mathematics anxiety and teacher

attitudes toward CAI. The subjects were either teachers en-

rolled in a BASIC programming course or a course program-

ming in Logo and PILOT. Both classes, each of semester

length, emphasized program writing and the creation of ori-

ginal projects (programs). Results suggested that mathe-

matics anxiety was more readily apparent in the BASIC

group, a finding attributed to the different levels of ab-

straction used in the two language systems used for the

investigation. Unlike the BASIC class, the Logo/PILOT

class did not show an increase in mathematics anxiety. Two

reasons for this difference were given: 1) Logo is learned

on a concrete and representative level; and 2) PILOT is a

verbal rather than a quantitative language.

Honeyman and White (1987) examined computer anxiety

among educators, measuring the extent to which such factors

as age, sex, previous experience, and time in contact with

computers influenced levels of anxiety experienced by

teachers and school administrators learning to use comput-
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ers. Data for the study were collected over a two-year

period from participants in introductory computer applica-

tion courses for teachers and school administrators, and

anxiety was measured by use of the State Trait Anxiety

Index. Results suggested that neither the current occupa-

tional status of the subjects, nor gender, nor age had a

relationship to factors of anxiety. Only the previous

level of experience of the participants could be related to

anxiety factors, and this relationship changed over the

course of study. It was concluded that beginners working

with computers require sufficient time to allow for a re-

duction in high states of anxiety. Therefore, educators

were cautioned about the use of short-term inservice acti-

vities for beginning adults which allowed only minimal con-

tact with computers. Without adequate learning and experi-

ence time, the teachers could be expected to remain wary

and fearful of the new technology.

Winer and Bellando (1989) used the Holland Vocational-

Personality model to analyze computer anxiety. This model

describes six types of work environments, including realis-

tic, investigative, artistic, social, enterprising, and

conventional, in correspondence with six personality types.

To obtain a range of vocational personality types, partici-

pants were selected from an undergraduate psychology sub-

ject pool, which included students from a variety of maj-

ors. Each was administered Oetting's Computer Anxiety

scale (COMPAS) to measure computer anxiety, Suinn's Math
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Anxiety Rating scale (MARS) to measure mathematics anxiety,

and Holland's Vocational Preference Inventory (VPI) to

classify the students by vocational-personality type.

Statistical analysis of the results determined that

students from different vocational-personality types dif-

fered significantly in their computer anxiety scores (Winer

& Bellando, 1989). Specifically, students from the artis-

tic and social vocational groups were more computer-anxious

than were students from the remaining four groups. Artis-

tic scale scores were significantly and negatively corre-

lated with the number of mathematics courses taken, the

number of computer courses taken, and grade point averages

earned in computer courses. Higher Social scale scores

were associated with greater mathematics anxiety, greater

anxiety in general attitudes toward computers, and with

fewer computer courses. In contrast, higher Realistic

scale scores were found to be associated with matriculation

through computer courses and with less anxiety on the com-

puter science subscale. Correlation analysis of the com-

puter and math anxiety scores yielded results which were

virtually identical to those reported for the Oetting

scale, indicating a moderate relationship between the com-

puter and math anxiety instruments.

These results suggest that artistic and social voca-

tional-personality characteristics are associated with

greater anxiety and less involvement and success in mathe-

matics and computer courses, whereas realistic vocational-



28

personality characteristics are associated with less anxi-

ety and greater involvement in comparable courses. This

supports a concept of population variability in computer

anxiety which may be associated with individual differences

in vocational personality typology.

Griswold (1985) evaluated the degree to which college

major or student individual differences were related to

favorable attitudes toward computers, and developed two

hypotheses: 1) Students majoring in business had more fav-

orable attitudes toward computers than students majoring in

education, and 2) attitudinal differences between majors

were maintained after statistically controlling for indi-

vidual characteristics. The college students participating

in this study included 207 education majors and 210 busin-

ess majors. Attitudes toward computers were measured by a

20-item questionnaire which addressed four basic cate-

gories: 1) concrete implications of the computer, 2) ab-

stract implications of the computer, 3) computer capabil-

ities, and 4) computer education applications.

Griswold (1985) found that females tended to have less

favorable attitudes toward computers, were more external,

and had taken fewer college mathematics courses than the

males. Older students tended to be more internal, were

more apt to be education majors, and had more favorable

attitudes toward computers. In addition, age was deter-

mined to be the best predictor of attitude, followed by

major, locus of control, and college mathematics courses
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completed. Sex and high school math courses completed were

not significant predictors.

For the comparison of vocationally related attitudes,

even after accounting for the relationships of certain in-

dividual differences, education majors had less favorable

attitudes toward computers than business majors. However,

these results were determined to be correlational rather

than causal. That is, neither the individual differences

nor the curriculum studied could be said to produce favor-

able or unfavorable attitudes toward computers. Nonethe-

less, there were strong relationships between individual

differences and attitudes, and between curriculum type and

attitudes. Given that the personal issues reflected as

individual differences were of a probable immutable nature,

the implication remains that attitudes toward computers

among teachers could be improved if significant computer

applications experiences were available in the education

curriculum. Griswold's (1985) findings provide firm evi-

dence that teacher education must continue the effort to

prepare teachers for the computer age. Thus, it was sug-

gested that computer training must be integrated throughout

teacher education curricula, just as teachers should inte-

grate it throughout their own classroom curricula, and just

as students would ultimately find the computer integrated

throughout society.

Recently, Williams and Johnson (1990) compared educa-

tion and computer science students to determine if there
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were significant differences between the levels of computer

anxiety exhibited by the two groups. The total of 129 sub-

jects selected included 23 male education majors, 42 female

education majors, 29 male computer science majors, and 35

female computer science majors. The subjects were adminis-

tered the Computer Anxiety Index (CAIN), a 26-item pencil

and paper attitude survey instrument used for the assess-

ment of computer anxiety. Results indicated that students

majoring in education had higher levels of computer anxiety

than students majoring in computer science, and that fe-

males reflected higher levels of computer anxiety than

males.

Jacobson and Weller (1987) surveyed current patterns

of computer use and the attitudes toward computing expres-

sed by members of the humanities faculty at the University

of Illinois at Urbana-Champaign (UIUC). The questionnaire

consisted of 54 items covering demographics, computer

skills and experience, computer anxiety, interest in the

use of computers, opinions concerning obstacles toward com-

puter use in the humanities, present computer usage, and

other generally related issues.

The finding that age was negatively correlated with

general computer skills and the frequency of computer use

was in part explained by the factor that most of the human-

ities faculty had received their formal training before the

use of computers became common in their areas of academic

interest. An interesting contrast was indicated between
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the self-perception of poor to fair general computer skills

by faculty age groups in their thirties and fifties and

relatively high frequency of computer use, at nearly 80

percent, for both groups. It was also determined that men

and women used computers with nearly the same frequency,

respectively, 78 versus 76 percent. From these results, it

was concluded that lack of confidence in computer skills

did not inhibit the actual frequency of computer use (Ja-

cobson & Weller, 1987).

The finding that 96 percent of all respondents were

interested in the use of computers was not unexpected, and

was consistent with the high frequency of computer use.

While the overall group level of computer anxiety was low

(i.e., 7.4%), age was negatively correlated with computer

anxiety. From examination of the general computer skill

levels of the respondents, it was clear that the more

skilled computer users viewed the lack of funding for hard-

ware and the lack of high quality software as greater

obstacles to computer use in their disciplines than did

those with lower skill levels. Although word processing

was clearly the most important type of software used by the

subjects, other types of software, including graphics,

database, and communications software, were not overlooked.

Although only a small group of humanities faculty made use

of CAI software, it was concluded that over time this group

could be expected to increase its use of this type of soft-

ware. It is of interest to note that while the respondents
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indicated a high frequency of computer use, many of the

individuals surveyed did not rate their overall computer

use skills very highly. Concerns about obstacles to the

incorporation of computing included levels of funding for

hardware, as well as the availability of high quality soft-

ware, training, and technical support. It may be that com-

puter usage in the humanities will never attain the levels

found in areas such as engineering or mathematics; it was

nevertheless clear that as a group, individuals with

humanities-related vocations were not severely intimidated

by computer technology (Jacobson & Weller, 1987).

Cook and Cambre (1987) examined the measurement and

remediation of computer anxiety for the purpose of deter-

mining: 1) If an assessment of computer anxiety could be

completed in a direct and cost-effective manner for persons

of varying ages voluntarily enrolled in a week-long com-

puter orientation program, 2) attitudes toward computers

based upon gender and sex as classification variables, and

3) the effect of a week-long course on reducation of the

fear of computers. The results of the study demonstrated

that computer anxiety could be identified for some students

voluntarily enrolled in a one-week introductory microcom-

puter course. In addition, females described themselves as

computer anxious more often than males and adults appeared

to be more fearful about the use of computers than were

children and teenagers. Overall, exposure to a one-week

course in microcomputers had the effect of reducing
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instances of self-reported anxiety about the use of com-

puters, and it was suggested that computer anxiety was a

state rather than a trait anxiety. It was therefore con-

cluded that computer anxiety could be remediated through

positive experiences with computers.

Morris (1988) used the Computer Orientation Scale

(COS) to examine relationships between age, education, sex,

and household income as independent variables for the eval-

uation of attitudes toward computers. The COS included com-

puter anxiety items as part of scale. Data were collected

by interviews with a large, randomly selected phone sample

chosen by a computer program on the basis of the proportion

of blocks and exchanges in service in the sampling area.

Of the four independent variables, it was determined that

neither sex nor household income could be correlated with

attitudes toward computers, but that age and education had

a direct relationship. As had been hypothesized, those who

were older tended to have less formal education, and educa-

tion was perceived to be the key determinant in the devel-

opment of positive attitudes toward computers.

Smith (1986) surveyed computer attitudes of efficacy

and sex-typing in relationship to sex, grade-level, and

teacher influence among 491 students and teachers from edu-

cation levels 1-12. The instrument used two of the affec-

tive scales from the Minnesota Computer Awareness and Lit-

eracy Test (1979) with a total of 10 items: the Efficacy

scale, used for both the 8th and 11th grades, and the 11th
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grade form of the Sex-typing scale. Each scale had demon-

strated high levels of internal consistency and relia-

bility.

In this study, computer attitudes were assessed in a

community and a school district with a record of district-

wide support for computer literacy programs (Smith, 1986).

Students and teachers were provided opportunities to train

within the framework of an all-grade level computer educa-

tion curriculum. Student responses seemed to confirm the

positive effects of the early introduction of computers and

of equity of access. While younger females had more posi-

tive attitudes, older female students and teachers had more

predictable, less confident attitudes. Age-related and

gender-related attitudes clearly existed in the results

reported, but differences between teacher scores and stud-

ent scores may also have been related to differences in

exposure to computers. Contrary to what had been pre-

dicted, there were no significant differences between males

and females in feelings of efficacy. Sex-typing attitudes

toward computers as a male province were generally not ac-

cepted by the female teachers and students in this assess-

ment. Following nearly two years of a system-wide computer

literacy program, the overall results showed positive and

hopeful directions in the development of attitudes toward

computers:

1) There were no significant differences between

males and females in their attitudes of efficacy
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or sense of confidence in their ability to use

computers;

2) There were no significant grade level nor teach-

er/student differences in sex-typing computer

attitudes, but there were significant differences

between males and females with females showing

stronger beliefs in equity of ability and com-

petencies in use of computers; and

3) Teacher efficacy scores were found to be sig-

nificantly and negatively related to student

scores, which seemingly indicated that as

students' confidence rose with increased exposure

to computer classes, teachers' confidence levels

apparently declined.

Wedman, Heller and Strathe (1986) assessed teacher

concerns with computers and described the effect of an in-

service effort directed at these concerns about educational

computing. The study participants were classroom teachers

voluntarily enrolled in a fee-paying university course, Mi-

crocomputers in Education. Sixty-five (71%) female and 26

(29%) male teachers attended courses offered at six differ-

ent sites across a central midwestern state from the fall

of 1982 through the spring of 1984. Course content topics

included microcomputer operation, elementary programming,

software selection, evaluation, and utilization, and

teacher utilities (e.g., simple authoring systems). The

Stages of Concern questionnaire (Hall & Rutherford, 1976)
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was used to measure teachers' attitudes toward educational

computing. Preassessment profiles revealed that for most

of the teachers entering the educational in-service effort,

lower level, self-related personal concerns reflected

interest in the general characteristics of innovations in

computer education and the relationship between the indivi-

dual and demands for change associated with increased use

of computer technology.

Though the preassessment profiles collectively in-

dicated that the group should be classified as nonusers,

positively predisposed toward educational computing, in-

dividual profiles indicated a range of concerns which sug-

gested that in-service providers must be cognizant of the

heterogeneity of teachers in educational computing in-ser-

vice programs (Wedman et al., 1986). Findings also sug-

gested that the initial experiences for many individuals

need to be directed toward the general attributes of com-

puters (information concerns) and the relationship of com-

puter usage to personal as well as professional roles. In

addition, a substantial number of in-service participants

had considerable computer experience prior to the in-ser-

vice effort and were mostly acutely concerned about working

with other computer users and coordinating computer-related

projects. Given the nature of educational computing, which

is a dynamic and multifaceted innovation, there was consis-

tency between these factors and the postassessment results.

Marked concerns relative to the consequences of computer
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education were revealed, namely, implications for the

necessity of a collaborative effort to refocus attention

where required. Insofar as information and personal con-

cerns were equally intense, it was suggested that in-

service training providers need to develop on-going, multi-

option programs that become more rather than less diffuse.

Whiteside and James (1986) also used the Stages of

Concern questionnaire to reflect the concerns of teachers

enrolled in a year-long training program for the improve-

ment of microcomputer implementation. A total of 41 people

participated in the training at various stages. It was

determined that as experience in the use of microcomputers

increased, awareness, information, and personal concerns

declined and consequence, collaboration, and refocusing

concerns increased. However, it was pointed out that per-

sonal concerns remained almost constant, and by the end of

the year of instruction the concerns were most intensely

expressed. Specific strategies to meet these concerns were

outlined. It was recommended that subsequent training

should continue to focus on personal concerns and the spe-

cific concerns of individuals, and that trainers should

continue and intensify one-on-one time with these teachers.

In addition, user groups should be formed and encouraged to

share ideas to meet collaboration needs, while at the same

time confirming that personal concerns are acceptable and

normal.
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In summary, the successful introduction of microcom-

puters in schools is too important a process to be left to

chance (Whiteside & James, 1986). Educators should care-

fully investigate methods to improve teacher training and

the instructional use of computers. The potential for the

application of computers in education appears to be broad

in nature. With the help of committed educators and ef-

fective implementation approaches, it is suggested that the

age of computers could become a new age of learning.

Computer Literacy

The impact of technology in education can be concep-

tualized in four broad categories: 1) its affect on stud-

ent outcomes, 2) effective design strategies, 3) implemen-

tation concerns, including computer literacy, and 4) teach-

er training. It has been commonly observed that computer

technology continues to play only a limited role in the

instructional process. Although many factors contribute to

this situation, teacher training is at the center of this

issue (Glenn & Carrier, 1986). The problems facing tech-

nology training are very real. First, the number of teach-

ers in need of training is significant. Second, inservice

technology training must contend with inservice programs

that are also responsive to demands within the concerned

profession, departments of state government, and the public

at large for the improvement of education. Third, because
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of changes in the teacher population, inservice technology

training programs can be expected to become more and more

dependent upon training received at the preservice level.

The question is whether existing levels of training, or

even expanded levels of training, at either the preservice

or inservice levels, can provide the instructional levels

of computer literacy required to transform computers into a

widespread and effective educational classroom tool.

At present, few districts offer systematic training

programs (Sturdivant, 1983), and schools lack necessary

information about training programs that lead to successful

implementation and instructional use of microcomputers

(Becker, 1982). Research conducted by the Office of Tech-

nology Assessment has pointed to the lack of adequate in-

service training as a barrier to the widespread use of

technology in education, findings which indicate that while

many teachers are interested in computers, few feel know-

ledgeable enough to be comfortable using this technology in

the classroom (Salpeter, 1989). Ultimately, the successful

integration of technology into the educational curricula is

dependent upon the support and participation of school fac-

ulties (Cates, 1987). This will involve training and, as

suggested by Anderson (1983), if computers are to be inte-

grated into the elementary and secondary school curricula,

teachers must engage in formal training in the use of com-

puters.
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From an evaluation of a preservice microcomputer

training module for reading instruction, Balajthy (1988)

found that participants' knowledge of computers and their

attitudes toward the use of computers in education in-

creased significantly through inservice training, and thus

advocated additional in-depth training to improve teachers'

knowledge of computer applications in specific content and

skill areas. Both preservice and inservice teacher train-

ing in computer use, as well as the content and nature of

that training, constitute major challenges facing educat-

ors. Preservice needs are evidenced by the computer liter-

acy expected of graduating teachers. Inservice needs exist

because the majority of current faculty members in educa-

tional institutions completed their formal training before

the advent of the computer in schools (Beck, 1981; Tolman,

& Allred, 1984).

Therefore, rather than focusing on definitions of com-

puter literacy, schools and educators should identify spe-

cific competencies needed for teachers to take full advan-

tage of the educational benefits of computer use in the

classroom. To this end, it is clear that the measure of

effectiveness of computer literacy training for the inser-

vice teacher will depend on the extent to which the train-

ing 1) accurately transmits the facts about the impact of

computers upon education, in general, and students' perfor-

mance in particular; 2) provides opportunities for attitude

development; and 3) provides opportunities for teachers to
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learn how to effectively and efficiently integrate computer

applications into their individual teaching-learning en-

vironment (Dorrah, 1987).

Moursund (1982) stated that computer literacy is a

working knowledge of computers, using the computer in a

manner and at a level of knowledge meaningful to the in-

dividual which is compatible with other knowledge and

skills a student acquires in school. Computers can become

useful for students as 1) general aides to learning (i.e.,

CAI); 2) aides to problem solving through various disci-

plines; 3) objects of instruction (i.e., computer program-

ming); and 4) for their entertainment value. At the same

time, teachers should become literate within all categories

specific to their discipline, and Moursund indicated that

the amount of computer knowledge necessary is closely

dependent upon the discipline studied or taught.

Watt (1982) viewed computer literacy as the acquisi-

tion of four fundamental skills, including: 1) the ability

to control a program and a computer to achieve a variety of

personal, academic, and professional goals; 2) the ability

to use a variety of preprogrammed computer applications in

personal, academic, and professional contexts; 3) the abil-

ity to use ideas from the culture of computer programming

and applications as a part of the individual's strategies

for information retrieval, communication, and problem-

solving; and 4) the ability to understand the growing eco-

nomic, social, and psychological impact of computers upon
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individuals and groups within society as well as upon soci-

ety as a whole. Moreover, the ability to understand the

importance of the economic, social, and psychological im-

pact of computer literacy should be viewed as a life-long

learning process. Teachers should be encouraged to grow in

experience with computers and to be able to relate their

concerns and values to the use and impact of computers in

society.

The computer literacy skills suggested by November

(1985) as the basis for the useful application of this

technology include: 1) knowledge of how to identify a

problem that is suitable for computer applications,

2) knowledge of how to function within a team, and 3) ac-

quisition of the sense of when to make decisions even when

full information is lacking. Adams (1985) suggested that

there are four progressive steps to adequate computer know-

ledge: awareness, literacy, application, and innovation.

Teachers should strive to reach the third, or application,

level in order to use computers successfully in the class-

room and to prepare students for the future. With respect

to the literacy level, Adams noted only one certain factor:

Though computer literacy can mean different things to dif-

ferent people, at its irreducible base it means more than

the collection of computer languages; it means the ability

to cope comfortably and effectively with computer-related

technologies. To this end, Adams defined his own concept

of an introductory computer workshop for teachers, includ-
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ing a curriculum which: 1) defines the computer (e.g.,

history, role in society, potential for educational and

ethical instruction); 2) sets up hardware and runs intro-

ductory instructional software; 3) evaluates sample course-

ware and instructional software; and 4) serves to develop

strategies for the integration of computers into the class-

rooms of the participants.

The outcome of computer literacy training should pro-

vide awareness of the impact of computer technology and the

functional skills for successful adaptation to society's

technological demands. Schwartz (1989) proposed that at a

minimum computer literacy training should promote the fol-

lowing outcomes: 1) basic understanding of computer func-

tions, 2) basic skills for interacting with a computer to

access stored information, 3) familiarization of students

with a variety of available software program applications,

4) basic skills for the use of computers to run available

software, and 5) development of awareness of the impact of

computers upon society. Specifically directed at educa-

tors, Lillie, Hunnum, and Struck (1989) suggested a three-

level progressive hierarchy of computer literacy needs,

aimed at providing teachers with 1) basic knowledge,

2) familiarity with instructional applications, and 3) ex-

perience with instructional design and development. Effec-

tive classroom performance would require the mastery of at

least the first two levels.
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Hoth (1985) suggested that the essential topics for

basic faculty development would include: 1) hands-on work

with computers, to cover basic operations and familiarity

with a variety of software; 2) instruction in a glossary of

basic computer terminology; 3) instruction in practices

which protect software and defend against software piracy;

4) introduction to principles of instructional design and

discussion of subsequent criteria for evaluation of soft-

ware for class work; and 5) instruction in various levels

of educational computers applications. In turn, Bright and

Clark (1986) reduced their computer course content guide-

lines to three essentials: 1) the uses of computers to

teach other content areas, 2) programming skills, and

3) the utility uses of computers by teachers. In contrast,

Anderson, Klassen, and Johnson (1981) drew careful distinc-

tions between computer literacy and computer science. The

former should encompass the following domains: 1) program-

ming and algorithms, 2) skills in computer usage, 3) hard-

ware and software principles, 4) major uses and application

principles, 5) limitations of computers, 6) personal and

social impacts of computer technology, and 7) relevant val-

ues and feelings. In effect, as Adams (1985) noted, there

would seem to be as many approaches to the challenge of

computer literacy as there are concerned parties interested

in the issue (Langhorne et al., 1989; Milner, 1981; Stasz &

Shavelson, 1985).
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Riedesel & Clements (1985) presented an overview of

computer literacy curricular topics, organized as follows:

1) What is a computer? This topic included basic

vocabulary and concepts, the history of com-

puters, different types of computers and their

uses, and the structure of computer systems,

which consist of a computer and other electronic

equipment, including printers and monitors, and

computer programs;

2) How does a computer work? This topic discussed

the way hardware and software work. Hardware is

the physical equipment of a computer system, such

as keyboards, the internal parts of the computer,

printers, and monitors for viewing. Software

consists of the computer programs which actually

tell the computer what to do. They include lists

of contingent instructions which tell the com-

puter how to perform math, draw a picture, or

maintain track of files;

3) What can a computer do (awareness)? This cate-

gory dealt with the awareness of how we use com-

puters and the influence of computers in our

lives. The advantages and disadvantages of com-

puters and of using computers is discussed. Many

of the disadvantages have to do with the limita-

tions of the intelligence characteristics of pre-

sent-day computers. Artificial intelligence, the
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study and development of computers that "think,"

represents a field of endeavor which attempts to

ameliorate these problems. Three other sub-

topics, including computer careers, misuses of

the computer, and computers and the future, con-

cern the social impact of computers; and

4) What can a computer do (skills)? This extensive

topic concerned the abilities and skills neces-

sary for the development of full computer liter-

acy, that is, the ability to use the computer as

a tool to accomplish goals. The subtopic on get-

ting ready to use computers includes the atti-

tudes, skills, and higher-level abilities which

will contribute to the successful use of computer

technology. Computer programming involves creat-

ing lists of instructions for a computer. Using

computers as tools includes learning how and when

to use computers, learning from CAI programs,

using utility programs (for filing or managing

data), and other uses.

Troyer (1988) recently reviewed 52 articles to iden-

tify and discuss some of issues and problems in computer

literacy among teachers, and determined that there were no

less than seven major issues or problem areas. The three

topics most frequently recommended for inclusion in teacher

computer literacy training are 1) computer operation and

structure, 2) educational applications of computers, and
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3) software/courseware evaluation. The impact of computers

on society and education, the operation of such application

packages as word processors, spreadsheets, and data base

management programs, and familiarity with a wide range of

software were also high on this list. In addition, know-

ledge of the basic elements of programming and the ability

to read and write simple programs were also recommended

with some frequency in the reviewed documents, while recom-

mendations for more advanced programming in specific lan-

guages occurred with less frequency. Other areas mentioned

were teacher utility programs for record keeping and organ-

izational tasks; historical, current, and future uses of

the computer; software/courseware design and creation; and

knowledge of computer terminology. The least frequently

recommended topics were computer ethics and computer main-

tenance and troubleshooting.

In summary, the heavy programming emphasis which was

once prevalent in teacher computer literacy education seems

to have given way to a broader focus on a variety of top-

ics. At present, teacher computer literacy training dir-

ects teachers to consider methods of utilizing the computer

effectively in the classroom, to evaluate available soft-

ware, to use the computer as a tool in accomplishing

recordkeeping and managerial tasks, and to consider the

larger impact of computer technology on society and educa-

tion.
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Guidelines for Training

Recently, Niess (1990) has focused upon the develop-

ment of a set of competencies for use as guidelines to both

inservice and preservice teacher education programs, cau-

tioning that preparing teachers to use computers as an edu-

cational tool must not be confused with preparing teachers

to teach about computers and computing. Competencies were

thus developed for three separate categories of educators:

general teachers, computer teachers, and computer coor-

dinators. Computer teachers were identified as those who

teach about the computer, about computing, or about com-

puter applications. Computer coordinators were identified

as educators assigned at district/building levels who are

capable of planning, developing, organizing, and directing

computer programs for districts/schools. Based upon this

tripartite approach, Niess' guidelines were as follows:

1. Elementary teachers (general) should:
Fit the computer to the curriculum, rather
than the curriculum to the computer;
Obey copyright laws and discuss ethical issues
of computer use;
Use the computer as a personal and profession-
al tool;
Integrate, where appropriate, computer appli-
cations (CAI software, word processing written
compositions) in a variety of subject/content
areas and in a variety of teaching/learning
strategies (cooperative learning, individual
learning, problem solving);
Use basic computer terminology;
Demonstrate familiarity with the everyday
operation of computer hardware and software in
order to "troubleshoot" minor problems and
with various computer lab structures and their
management;
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Use computers in his/her own learning of sub-
ject matter;
Demonstrate familiarity with computing topics
and educational materials available for the
elementary level;
Use a variety of sources for information on
computers in education;
Demonstrate knowledge of the impact of comput-
er-based technology on our society, including
present and future uses of computing technolo-
gy on our society and present and future uses
of computing technology in the home, at
school, and at work; and
Instruct students in keyboarding, using ap-
propriate media and software resources. (p.
12)

2. Elementary school computer teachers should:
Meet all the competencies for every elementary
school teacher;
Demonstrate to students and other classroom
teachers the uses of the computer as a benefi-
cial tool to increases efficiency and produc-
tivity;
Assist teachers in identification, evaluation,
selection, and development of instructional
materials for specific teaching, learning sit-
uations using computer facilities;
Assist in design (selection and installation)
and implementation (minor maintenance and
troubleshooting) of a computer lab and system
of computer usage to accommodate school teach-
er/student needs;
Develop appropriate inservice teacher training
for computer education;
Instruct students in key boarding, word pro-
cessing, programming (Logo), database manage-
ment, computer graphics, and telecommunica-
tions using appropriate media and software
resources;
Recognize and discuss equality issues in com-
puter education (equal access for all students
and different levels of students); and
Write readable, well-structured programs in at
least one programming language (e.g., Logo or
BASIC) for use at the elementary school level.

3. Elementary district/building computer coordina-
tors should:

Meet the competencies for every elementary
school computer teacher;
Assist teachers in up-to-date evaluation,
selection, acquisition, and use of computers,
computer services, and instructional software
materials suitable for education;
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Assist in organizing, developing, and teaching
appropriate teacher training programs con-
cerned with computer education and computer
science education;
Identify/secure resources and/or perform trou-
bleshooting, maintenance, and repair of hard-
ware and software;
Assist teachers in the planning, development,
and implementation of the K-6 computer curric-
ulum;
Demonstrate familiarity with K-6 curriculum in
language arts, social studies, science, math,
and health;
Establish communication channels for sharing
and /or obtaining information through district
committees, district, county, state, and re-
gion;
Identify community expectations in basic
skills, computer skills, and potential commu-
nity resources;
Demonstrate familiarity with learning needs of
special student populations (i.e., talented-
and-gifted, handicapped, at-risk, English-as-
a-second-language); and
Participate in administrative training and
curriculum development. (p. 14)

Taffee and Keogh (1983) stated that educators con-

cerned about technological literacy should avoid the fol-

lowing dead ends: 1) equating technological literacy with

computer literacy, 2) relinquishing control to computer

scientists, 3) relinquishing control to only a few educa-

tion faculty members, 4) separating hardware from software

decisions, 5) demanding that all students have the same

experience, 6) maintaining an inappropriate ratio of people

to machines, 7) failing to use the technology yourself,

8) doing nothing, 9) placing too much reliance on soft

money, 10) unbridled enthusiasm, 11) failure to relate to

the professional needs of faculty, and 12) underestimating

costs. Similarly, Stasz and Shavelson (1985) provided
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eight recommendations for staff development in micro-

computer-based instruction, summarized in the following key

words: sensibility, variability, incentives, maintenance,

objectives, instructors, applications, and duration.

With greater specificity, Adams (1985) provided a sum-

mary of general guidelines for staff development:

1) People from a variety of backgrounds need to be

involved, and not just those with computer back-

grounds;

2) Awareness must be developed;

3) Teacher training needs more than nuts and bolts;

programs must be based on research, theory, and

good educational practice;

4) Staff development activities undertaken in isola-

tion from day-to-day activities seldom have an

impact;

5) Teachers need to be able to evaluate software and

courseware;

6) Teachers need to pay attention to the kinds of

computer applications that students are likely to

encounter in the real world, as well as their

direct use in learning; and

7) Staff development projects must aim at helping

everyone involved in the educational process (in-

cluding school board members) use computers as

effectively as possible-without crashing in the

rush to eagerly accept the future. (p. 43)
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Thompson (1988) stated that educators like to study

and learn about applications other than programming. Thus,

an overall positive attitude concerning educational comput-

ing is enhanced by computer literacy training in a variety

of categories. The ability to effect significant differ-

ences in the cognitive area lends support to spending less

time on training in programming. Fann, Lynch, and Murranka

(1988) stated that instructors should be aware of wide var-

iations in student computer-user characteristics in rela-

tion to years of experience, knowledge of software, previ-

ous training experience, and training needs. Consequently,

training program should include a variety of options to

meet these needs.

Dorrah (1987) insisted that in the absence of proper

attitude development, many teachers who receive computer

literacy training will continue to be reluctant to supple-

ment traditional teaching methods with the use of comput-

ers. Therefore, inservice computer literacy training for

teachers should emphasize a teacher-centered approach to

the integration of computer applications into the total

school curriculum. The teacher-centered approach is a not-

programming method which emphasizes attitudinal development

and the use of learning objectives for the evaluation of

software to be used in classroom instruction. Moreover,

the teacher-centered approach provides opportunities for

teachers to participate in microteaching with the use of

microcomputers. Dorrah suggested that guidelines for
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proper attitude development should include the following

procedural steps:

1) Prior to the initiation of computer literacy

training, the school district or individual

school should conduct a survey to determine how

teachers feel about using computer for teaching

and learning;

2) Literacy training planners should develop a pro-

file of the teachers who will participate in the

training;

3) Literacy training planners should avoid planning

for large groups;

4) Planning should encompass a fair distribution of

eager users with those who are less than eager to

engage in computer instruction;

5) If there is a large number of less motivated

teachers, plan for small (under 10) groups;

6) Incorporate a continuous feedback loop in com-

puter training program;

7) If possible, first-time computer users should

receive their initial computer instructions apart

from teachers who have some knowledge about com-

puters; and

8) The first day of the training should be in an

area where there are no computers.

A case study by Stecher (1984) suggested that atten-

tion to the following guidelines would increase the effec-
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tiveness of computer inservice training programs: 1) as-

sure that adequate facilities are provided; 2) plan inser-

vice schedules to provide extensive hands-on time and to

reduce distractions and inconvenience; 3) utilize effective

techniques; 4) focus on integrating computers into the in-

structional process; 5) include activities that encourage

interaction among teachers and sharing of information;

6) select training personnel who have adequate knowledge

and experience, and an ability to communicate with teach-

ers; and 7) make participation voluntary.

In contrast, Bledsoe (1983) formulated his guidelines

suggestions in the form of a collection of do and don't

instructions for a successful microcomputer training pro-

gram. The guidelines were as follows: 1) do provide ex-

tensive hands-on experience; 2) do provide an adequate num-

ber of trainers; 3) do accentuate the positive and elimi-

nate the technical; 4) do provide students with rewards;

5) do use the best teaching techniques available, including

attractive visual aids as well as consideration for timing,

pace, and organization, variation of activities along with

provision for structure, and the use of a sense of humor;

6) do use trainers from within your district; 7) do hand

out evaluations and heed their results; and 8) do let ad-

ministrators and others see what you are doing. On the

other hand, 1) don't lock down all the machines so tightly

that no one can take one to a classroom or home on a

weekend, and 2) don't be inaccessible if you are a trainer.



55

Soloway, Spohres, and Littman (1988) suggested that

there were five phases in the development of design proced-

ure that may be used to enhance problem-solving skills with

computers: 1) understanding problem specifications and

development of an initial characterization, 2) decomposi-

tion of the problem into programmable goals and objects to

identify solution components, 3) selection and composition

of plans to solve problems, 4) implementation of plans in

language constructs that could be used for plan actuation,

and 5) evaluation of the overall design process.

Stieglitz and Costa (1988), cautioning that positive

feelings toward microcomputers did not always lead to high

levels of use, from an evaluation of training programs

found the following to obtain: 1) Teachers who partici-

pated in computer inservice programs with training options

ranging from introductory to advanced levels tended not to

participate beyond the introductory level; 2) teachers who

used microcomputers for noninstructional activities, in-

cluding software review, lesson preparation, and records

maintenance, found that they had relatively good access to

machines during and after school hours; and 3) teachers who

participated in training programs expressed positive feel-

ings toward the place of microcomputers in education.

Recently, Steinberg (1991) summarized training pros-

pects in a guardedly optimistic manner, urging that educa-

tors bear in mind that computers were a medium, and not a

method. In this view, it is beyond question that computers
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will assume increasing importance as instructional learning

tools, particularly as developers adapt to the unique capa-

bilities of CAI technology. Steinberg noted that teachers

were generally conservative, preferring familiar methods

even when newer technologies could increase their instruc-

tional effectiveness or efficiency. Thus, even innovative

teachers tend to apply new technologies to older methods.

However, it was also observed that the exploration of new

technologies increases common understanding of the preserv-

able values of older methods and can thus lead to important

implications for the creation of new and more effective

applications; in turn, deeper understanding leads to new

and creative implementations, maintaining pace with the

potentials of progressively sophisticated computer tech-

nologies for the classroom.

Modeling Computer Literacy

There are a greater number of computer literacy models

for inservice training programs than there are for preser-

vice programs. Inservice programs can be designed more

easily with clarity of goals in view since the designer

will be aware of the curricula and the hardware with which

the participating teachers will be working. However, at

the preservice level the important questions dealing with

what will be needed in the field cannot be readily ans-

wered. For purposes of model development, computer lit-
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eracy was defined to mean the skills, understandings, and

feelings required by teachers to use the computer as a

problem-solving tool in all school curriculum areas. The

teacher must be aware of the capabilities, limitations, and

the role of the computer in modern society, and must be

able to evaluate, select, and use software to achieve cur-

ricular goals in all content areas (Turkel & Chapline,

1984).

Sandoval (1984) stated that for teaching purposes, the

instructor's computer knowledge should be classified on at

least three levels: 1) Knowledge about the computer, its

development, uses, and potential; 2) knowledge about how to

design and/or operate computer programs; and 3) knowledge

of the computer as a teaching device. The redesign of

teacher training in the age of computers further infers the

development of teacher skills in at least three new areas:

1) The systematic design of instruction integrating comput-

ers into the learning process; 2) the selection and utili-

zation of available courseware; and 3) the design, prepar-

ation, and evaluation of original teaching materials with

the computer as the medium.

Bork (1982) defined computer literacy as more than the

possession of technical vocabulary, but as the ability to

accomplish something with the technology. His model for

computer literacy for teachers include possession of a

working knowledge concerning: 1) learning theory back-

ground, 2) types of computer uses in education, 3) devel-
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oping computer-based learning materials, 4) structured

thinking and programming, 5) the notion of algorithms, and

6) programming in a high level language. However, Bork

also stated that the level of computer literacy was not

necessarily the same for all teachers.

Diem (1984) proposed that school teacher should be

trained to prepare for the technological classroom. Diem

based his model for teacher training on four main premises:

1) Technological literacy is non-course specific; 2) train-

ing emphasis must be on curriculum development rather than

on programming development; 3) criteria for evaluating

software and hardware are by necessity the product of on-

going process which respond to the state-of-the-art

changes; and 4) content applications, by grade and subject

level, must be infused or imbedded within the instructional

objectives for particular disciplines.

Earlier, Diem (1981) had proposed a five-stage com-

puter inservice training program to implement computer

usage as a part of school curricula: 1) Make teachers

aware of the availability of existing hardware and provide

them with hands-on experience, 2) review and evaluate soft-

ware by grade level and subject matter, 3) review the cur-

riculum to determine where computerization can best be ap-

plied, 4) meet with a programmer to gain an understanding

of the limitations of the technology, and 5) engage in con-

tinuous staff development throughout the year.
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D'Ignazio and Goth-Tew (1991) proposed a model of

staff development, directed at making teachers: 1) aware

of new technologies, 2) willing to experiment with these

technologies, and 3) competent in the use of these technol-

ogies, while 4) enabling the enhancement of instructional

effectiveness among students. This model classified teach-

ers in three groups, according to the extent to which each

has advanced beyond existing boundaries: New pioneers are

those with the courage to become the first adopters of new

technologies; Explorers are teachers who have been exposed

to the new technologies, but who have yet to integrate them

into their instructional patterns; and Settlers are un-

trained teachers, who must be coaxed to enter the terrain

opened up by pioneers and explorers. In this analogy, the

ideal training program should aim at the enhancement of the

technical and leadership skills of the new pioneers, con-

tinue the training of the explorers, and ultimately convert

settlers into pioneers and explorers.

Battista and Krockover (1982) proposed a computer edu-

cational model for preservice elementary teachers, pre-

sented as a four-stage process conducted over a substantial

period of time. It was recommended that all preservice

elementary teachers progress through stages 1 and 2, but

stages 3 and 4 were to be considered optional for pursuit

only by those preservice teachers who had a serious inter-

est in experiencing a broader range of computer education.

The model was structured as follows:
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1) Stage 1, development of positive attitudes: Com-

puter-assisted and enhanced instructional via

content courses directed at preservice elementary

teachers and increased utilization of computers

in elementary classrooms.

2) Stage 2, knowledge of computer literacy topics

and the instructional uses of computers: Cover-

age of computer literacy topics in content cour-

ses; examination and use of computer software in

educational methods courses.

3) Stage 3, development of programming skills for

educational tasks: Computer science course cov-

ering computer languages suitable for developing

CAI materials.

4) Stage 4, learning about computers and program-

ming: Computer science courses covering computer

languages suitable for teaching children.

Sutphin (1987) devised a model for educating teachers

in instructional microcomputer applications, based upon

five guiding principles: 1) Curriculum content should be

structured for adaptability to adjust for changes in tech-

nology; 2) dynamic revitalization of inputs in the curri-

culum should match developments in educational methodolo-

gies and technological innovations; 3) integration of

teaching and learning theories with educational uses of

computers improves the ability of the computer to be a

meaningful educational technology, as opposed to just
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another mundane teaching tool; 4) sociological/psycholo-

gical adjustment of the learner is important to develop

competence among educators for computer use; and 5) sym-

bolic relationships which span the boundaries of tradi-

tional educational systems contribute to effective teacher

training in computer use.

The Sutphin Model (1987) was directed at the following

educational outcomes:

1. Conceptual understanding: Development of concep-

tual understanding of how computers and related

technologies can be used in education should pre-

cede computer skill development. The first level

is teaching about computers and related technol-

ogies. Second-level conceptual understandings

are how to use computer technologies in the pro-

cess of instruction. The third level is manage-

ment, commonly referred to as computer-managed

instruction.

2. Technical skills: Computers and their related

technologies are more complex than any tool pre-

viously used in education. Core skill levels

include a central core of competencies suggested

for all educators. At this level, competencies

should provide for the evaluation, selection, and

use of educational software; an understanding of

program languages and their use; and introduc-

tory-level use of application programs. Advanced
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skill levels apply to intermediate skill level

uses of such application programs such integrated

spreadsheets, database management programs, and

word processing programs, as well as for use of

advanced problem solving, simulation, and expert

decision aids. The expert skill level needed by

computer teachers is unrealistic for most class-

room teachers.

3. Application skills: Applications of technical

skills and conceptual understanding to the teach-

er's subject area are required for teaching with

and/or about computers, as well as in the use of

the computer as an educational management tool.

4. Philosophy and structure: Teacher educators

should develop a guiding philosophy for program

delivery with a structured and sequenced series

of learning activities.

5. Evaluation: Formative and summative evaluation

techniques should be used to monitor the progress

of inservice educational programs.

Wedman and Strathe (1985) outlined the Faculty Devel-

opment in Technology (FDT) model, which addressed the de-

velopmental needs of individual teachers based upon the

following principles: 1) diversification of strategies fo-

cusing upon individual concerns within given contexts,

2) integration of otherwise isolated developmental activi-

ties into a manageable system, 3) identification of the
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areas which require developmental effort, and 4) implemen-

tation of both formative and summative evaluations relative

to the overall developmental effort. The FTD model was

presented in three dimensions, the first referring to the

affective components of new technology, including informa-

tion, exploration, utilization, and collaboration or inno-

vation concerns. The second dimension identified the major

contexts in which individual teachers were likely to en-

counter computers, including instructional, creative, man-

agement, and personal contexts. The final dimension was a

reflection of the levels of organizational structure in

which development could take place, including individual,

group, department or school, and college or university

levels.

A model proposed by Baird (1986), organized in three

dimensions, was developed in connection with an inservice

program planned for a heterogeneous groups of experienced

teachers, each of whom brought differing concerns, feelings

toward innovation, levels of existing skills, and need for

new skills to the process. A taxonomy of concerns, need

for skills, and levels of proficiency in an educational

setting can serve to clarify situations which may otherwise

confuse or frighten some teachers. It was suggested that

it could be used to design scope and sequence plans for

inservice programs, college courses for educators and cer-

tification programs at all levels. At the very least, it

would offer encouragement to those who used the phrase
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computer literacy to define it as a process which permitted

teachers to seek the specific skills of which they were

currently in need.

The first was the dimension of concerns, referring to

the affective components of change expressed in seven lev-

els of concern, as perceived in a model developed by Hall

(1981) :

1) Awareness: lack of concern, perhaps resistance

to change;

2) Informational: desire to know more about the

process;

3) Personal: concern for the impact of the process

upon the individual;

4) Management: concern for finding time and re-

sources to learn about the process;

5) Consequence: concerns how the process will im-

pact the teacher's students;

6) Collaboration: desire to relate new experiences

with the process to others; and

7) Refocusing: sufficient experience with the pro-

cess to create variations and improvements.

The second dimension identified the level of need for

skills, based on Moursund's (1982) description of computer

literacy as a spectrum of skills arising from needs which

teachers may have in their subjects area at given grade

levels. The seven categories of need for skills were:
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1) Pre-skill, entry level: may be accompanied by

some anxiety about computers;

2) Orientations: ability to use and critically

evaluate most available software for the user's

grade level;

Evaluation: ability to appropriately use and

critically evaluate most available software for

the user's grade level;

4) Application: ability to use the computer as a

learning amplifier in the classroom;

5) Programming in the small: ability to read, write

and modify short computer programs in a language

such as BASIC;

6) Programming in the large: ability to write larg-

er programs in at least two high level languages,

breaking problem solutions into smaller subtasks,

or subroutines, in the larger program; and

7) Computer science concepts: ability to apply

sound principles of computer science to selection

of appropriate data structures or algorithms to

author longer programs.

The third dimension reflected various levels of profi-

ciency with computer-related tools in a learning environ-

ment, based on Moshell's (1982) three stages of profici-

ency: 1) discovery, or first encounters with new skills,

determining the usefulness of the skills; 2) skill build-

ing, using new tools learned through discovery; and 3) de-
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sign capability, following mastery of new skills, implying

sufficient practice to see ways to improve tools within a

local environment.

This taxonomy suggested by Baird may be expressed in

147 cells (i.e., seven rows by seven columns by three lev-

els). Vertical movement was in the affective domain and

was accomplished by becoming increasingly aware and con-

cerned about the implications of computers in education.

Although some vertical movement might be possible without

access to computer hardware, horizontal movement (through

the levels of need for skills) was accomplished only

through access to computers and training and requires more

time and energy.

Thus, a matrix of concerns, needs, and proficiencies

could be described for the clarification of the scope and

sequence of teacher training in appropriate uses of comput-

ers in learning environments. Progress within such a

matrix could even include movement from right to left on

the horizontal axis, such as might occur when those with

computer science backgrounds explore applications for soft-

ware tools in education. The individual teacher could not

follow a linear trajectory through the matrix. However,

teachers should not start programming until they understood

how to evaluate software and can use a computer to meet

their own needs. This could be accomplished through super-

vised practice in using commercial educational software.

Groups of teachers would be able to diffuse through the
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matrix on an expanding front, but would generally move from

left to right with greater success while entering adjacent

cells than if they attempt to jump across one or more col-

umns of need for skills.

Summary

From this review of the literature on computer anxi-

ety, computer literacy, training guidelines, and computer

literacy modeling, it is apparent that age is one of the

factors which may have an important impact upon feelings

toward computers and technology. The present generation of

younger students has grown up with computers and is appar-

ently able to view computers as a necessary and familiar

part of its environment. On the other hand, older adults

are often less eager to involve themselves with computers

in a hands-on, interactional manner, though some evidence

has been presented that older adults tend to acknowledge

the general value of computers and technology (Baack,

Brown, & Brown, 1991).

Factors such as the amount of computer experience and

gender have also been related to anxiety toward computers,

which are variables examined in the course of the present

study. Since anxiety is produced in part by lack of famil-

iarity, the amount of experience with computers may be ex-

pected to be a significant factor in determining computer

anxiety; it is equally true that as teachers gain exper-
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ience with computers, their levels of anxiety may be ex-

pected to diminish. In addition, the gender of teachers

requires careful consideration as a possible factor in com-

puter anxiety since gender-related differences have been

prominent and intense findings in parallel investigations

of math anxiety, and because a number of nonempirical ac-

counts based upon observation have claimed that females are

more likely than males to exhibit computer anxiety (Loyd &

Gressard, 1986).

In addition, it has been determined that in general

the issues of computer literacy of concern to teachers in-

clude knowledge of the computer and application programs,

programming skills, computer usage in education, and social

issues relating to computers. Thus, it is suggested that

an adequate training program should encompass the follow-

ing: 1) development of a positive feeling toward comput-

ers; 2) inclusion of a survey of personal needs and con-

cerns, given that the same learning prescriptions cannot be

appropriate for all teachers; 3) voluntary participation;

4) a teacher-centered approach; 5) training conducted in

small groups; 6) extensive hands-on experience; 7) an ap-

propriate duration of training to assure provision of use-

ful and practical skills; 8) provision of incentives; 9)

focus upon integration of computers into the instructional

process; and 10) an approach based upon the assumption that

computer literacy cannot be equated with computer science.
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CHAPTER 3

METHODOLOGY

The purpose of this study was to analyze opinions

about computer education and the sources of computer anxi-

ety among Korean elementary school teachers, thus enabling

the formulation of guidelines for an elementary teacher

training program in computer education. The study was con-

ducted as seven tasks, which are summarized in their prior-

ity order of performance in the following sections:

1) Examine the relationship of gender, age, and

experience to computer anxiety;

2) Identify the knowledge which constitutes computer

literacy relevant to teacher training programs;

3) Selection of the subjects;

4) Development of the survey instrument;

5) Administration of the instrument to the subject

sample;

6) Data analysis; and

7) Formulation of training guidelines for Korean

elementary school teachers.

Results of the analysis of the data are presented in Chap-

ter 4, and a proposed set of guidelines for training Korean
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elementary school teachers in computer education are pre-

sented in Chapter 5.

Gender, Age, Experience and Computer Anxiety

From the review of the literature, it was determined

that gender, age, and experience are significantly related

to computer anxiety. In Korea, the age range among elemen-

tary school teachers, a substantial majority of whom are

female, is from 21 to 65 years. Few of the older teachers

have had formal instruction in the use of computers, while

most younger teachers have completed computer education

courses in their university training. Therefore, substan-

tial variations in experience may be expected. In addi-

tion, there are important role differences among teachers,

based upon gender. Thus, gender, age, and experience com-

prised the most useful set of variables with which to mea-

sure teacher responses to computer anxiety for the purpose

of formulating a practical set of general guidelines for

teacher training in computer education.

Knowledge of Computer Literacy

Investigation of the knowledge which constitutes the

degree of computer literacy relevant to teacher training

programs was considered in Chapter 2, which include sec-

tions concerned with knowledge of computers, programming,

application programs, and computer usage in education, as
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well as social issues related to computers. The informa-

tion derived for each of these categories was used to for-

mulate a survey instrument for the measurement of teacher

opinions concerning the minimum competencies teacher train-

ing programs should encompass, and the degree to which the

surveyed teachers have experienced computer anxiety.

Selection of the Subjects

According to the sample size table provided by Cohen

(1988), the minimum sample size required for a factorial

design matrix of 2 x 3 x 2, when f = .25, (1 - B) = .80,

and the level of significance is a = .05, is 168. Sample

size requirements for the main and interaction effects for

a Gender x Age x Experience (2 x 3 x 2) design matrix are

as shown in Table 3.1:

Table 3.1 Design matrix.

Effect

Specifications

a g f (1-0) n' nc N

Gender (Gen) .05 1 .25 .80 64 12 144

Age .05 2 .25 .80 52 14 168

Experience (Exp) .05 1 .25 .80 64 12 144

Gen x Age .05 2 .25 .80 52 14 168

Gen x Exp .05 1 .25 .80 64 12 144

Age x Exp .05 2 .25 .80 52 14 168

Gen x Age x Exp .05 2 .25 .80 52 14 168
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The all-samples size implied by the n' value, read

from the sample size table, is then found as

nc = ((n' - 1) (g + 1) /ns) + 1 ,

where f is the effect size, g is the df for the effect

being analyzed, ns is the number of cells, and N is the

minimum sample size included in the analysis. In addition,

selection of the subjects was also subject to the following

conditions:

1) Two schools were selected at random for a pilot

test. In general, each school in Seoul, Korea

has 45 or more teachers. For the pilot test, 100

teachers constituted the sample size.

2) Six schools, with a total of 274 teachers includ-

ed as the study sample size, were selected at

random for the administration of the final survey

questionnaire.

3) To constitute three separate samples, 50 parents

and 97 experts in computer education or computer

science were selected and administered the second

part of the survey questionnaire (discussed in

the following section) to determine and describe

the views held by teachers, parents, and experts

about the minimum computer competencies required

by elementary school teachers.
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Development of the Survey Instrument

A survey instrument was constructed, based upon know-

ledge of computer literacy as derived from the review of

literature, interviews with selected Korean elementary

school teachers, and consultations with an expert panel.

The selected panel included two professors of computer sci-

ence, three elementary school teachers, two computer in-

structors responsible for teacher preparation, three com-

puter programmers, and two researchers active in the area

of computer education in Korea. The survey included ques-

tions in each of the following areas: information regard-

ing gender (male or female), age, extent of previous exper-

ience with computers, opinions concerning obstacles to com-

puter use in the classroom, actual and desired computer

literacy training levels, identification of the factors of

computer anxiety, and opinions regarding minimum competen-

cies for the demonstration of computer use in the class-

room.

In addition, the survey instrument included questions

on the degree to which the subjects experienced computer

anxiety, and was in part derived from previous investiga-

tions of computer anxiety, computer literacy, and computer

usage by Raub (1981), Johnson (1985), the National Educa-

tion Association (1983), Morris (1988), Loyd and Gressard

(1986), Jones and Wall (1989), Baack et al. (1991), Lumsden

and Norris (1985), and Violato, Marini, and Hunter (1989).
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Specifically, the Johnson model provided a generally useful

pattern for measurement in the four category areas of gen-

eral computer literacy, education and microcomputers, pro-

gramming, and society and microcomputers, and was used to

identify: 1) a generic set of microcomputer competencies

for school teachers, and 2) a more specialized set of mic-

rocomputer competencies for microcomputer teachers.

The procedure for the development of the minimum com-

puter competencies survey instrument consisted of the fol-

lowing steps:

1) A preliminary survey was prepared from questions

in the item pool, based upon the Johnson (1985)

model, as well as information derived from the

review of literature, interviews with selected

Korean elementary school teachers, and consulta-

tion with the expert panel;

2) The preliminary survey was field tested with 100

subjects from two Korean elementary schools (Ap-

pendix A); and

3) The final survey instrument, including 25 state-

ments the subjects were asked to complete, was

prepared.

In its final form, this instrument, with a cover letter ex-

plaining the purposes of the survey, is included as Appen-

dix B.

The survey instrument consisted of a three-part docu-

ment. Part I was a demographic survey, Part II provided
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statements to which the subjects could respond with regard

to computer competencies in the classroom, and Part III,

relative to statements concerned with computer anxiety, in-

cluded a Likert-type scale of responses. The statements

included in Part III were intended to elicit responses re-

flecting varying degrees of computer anxiety, and were

developed and validated for this investigation. In Likert

scaling, quantification of the data is accomplished by tal-

lying respondents' affirmations of positive and negative

belief statements about anxiety objects requiring agreement

and disagreement responses (Muller, 1986). The principal

advantages of Likert scaling are as follows:

1) It is more easily constructed than other types of

scales.

2) It may be based upon only a few assumptions that

generally are plausible.

3) The success of the scaling can be evaluated

through standard techniques of item analysis, re-

liability analysis, and factor analysis (Rossi,

Wright, & Anderson, 1983).

The procedure for the development of a valid and reliable

scale of computer anxiety scale is presented in the follow-

ing sections.

Pilot Test of the Survey Instrument

Based upon the review of related literature, inter-

views with teachers, and consultations with an expert
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panel, a questionnaire composed of 81 statements intended

to reveal degrees of computer anxiety, none of which were

neutral (i.e., one-half were extremely positive and one-

half were extremely negative), was prepared as an item pool

(Appendix A, Part III). Responses were based on a five-

point Likert-type scale, ranging from strongly agree (5) to

strongly disagree (1). For each statement, the subjects

were asked to respond by circling the choice which best de-

scribed their feelings toward the statement. Responses

indicating low anxiety toward the anxiety objects (i.e.,

statements) resulted in high scale scores; conversely,

responses indicating high anxiety toward the anxiety ob-

jects resulted in low scale scores.

Item Analysis

From computing the total scores for the preliminary

survey subject sample on the computer anxiety scale (Appen-

dix A, Part III) and rank ordering the total scores, the

high and low scores were designated as contrasting criteri-

on groups. The top 27 percent and the bottom 27 percent

were then used for item analysis (Courtney, 1990, Shrigley

& Koballa, 1984).

Preliminary item analysis by the expert panel reduced

the number of items from 81 to 55. The items were examined

by the expert panel for item clarity, relevance, and vari-

ance. Factor analysis was then used to establish the uni-

dimensional nature of the test items and provide construct-
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related evidence for validity. A maximum likelihood factor

analysis with varimax rotation was performed on the 55 anx-

iety items selected. From application of the Scree test,

examination of the plotted eigenvalues suggested that three

interpretable factors would account for 54 percent of the

total variance. These factors were concern with the use of

the computer as an educational tool (Factor 1), individual

lack of ability or aptitude (Factor 2), and extent of com-

puter knowledge (Factor 3). The frequency distribution,

means, standard deviations, and Cronbach's alpha coeffi-

cient reliabilities for each of the items in the three

subscales were examined carefully for evidence of emotional

intensity (Shrigley & Koballa, 1984) and homogeneity (Mul-

ler, 1986). The final version of the computer anxiety

scale included 10 Factor 1 items, 10 Factor 2 items, and 8

Factor 3 items (Appendix B). Statements in each of the

factor areas are included in Table 3.2.
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Table 3.2 Results of factor analysis.

Item I Statement of Anxiety

Factor 1: Using the computer as an educational tool

5 I will use the computer to teach programming languages to my
students for improving problem solving skill

6 I would like to use computers more frequently for instruction

7 I would like to learn how to use educational programs for my
teaching process

8 Programming and computing is not related to my teaching

12 I should create my own educational programs because most
computer programmers don't know how to put lessons together
in teachable ways

16 To study the computer in depth in order to use it as an
educational tool makes me feel uneasy because it is not
related to elementary education

21 I am afraid that students will play games instead of learning
something from the use of computers

22 The use of a computer as a new educational method is encour-
aging to me

26 I would like to teach students how to use a word processor

28 I would not like to use educational software for instruction

Factor 2: Individual lack of ability

1 I am sure of my ability to learn a computer programming
language

4 I feel at ease when I see the complicated insides of com-
puters

9 A higher IQ or aptitude will be required to learn computer
skills

10 I would not like to play games on a computer
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Table 3.2 (Factor 2, continued).

13 I have avoided computers because they are unfamiliar to me

15 I don't feel threatened by programming

18 I don't feel confident in my ability to learn to use a com-
puter

19 More men than women have the ability to be computer scien-
tists

20 I could get good grades in computer courses

24 I don't feel threatened by computers

Factor 3: Extent of computer knowledge

2 I feel apprehensive about using a computer terminal

3 I would like to learn a programming language in depth

11 I don't enjoy learning about hardware in depth

14 I am afraid of using a computer because it requires knowledge
of a programming language and lots of computer knowledge

17 I operate a TV easily, but I am anxious about turning a
computer on or off

23 Computers are too complicated to be of much use to me

25 When I use a computer, I am afraid I might damage it because
of my lack of computer knowledge

27 The history of computers does not scares me

Reliability

Internal consistency reliability is concerned with the

homogeneity of the items comprising a scale. High inter-

item correlations suggest that the scale items have been

subject to comparable standards of measurement. Internal

consistency is typically equated with Cronbach's alpha, the

values for which have been computed for the total scale and

each of the three subscales as indicated in Table 3.3

(DeVellis, 1991; Muller, 1986; Popham, 1990).
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Table 3.3 Varimax rotated factor loadings
for computer anxiety subscales.

Item Factor 1 I Factor 2 Factor 3 Total*

Subscale: Using Computer as Educational Tool

5 70

6 70

26 70

16 67

8 58

22 56

12 53

7 46

21 43

28 39

0.92

Subscale: Lack of Individual Ability

1 62

13 58

15 55

4 53

18 52

24 50

19 44

20 44

10 42

9 40

0.87
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Table 3.3 (Continued).

Subscale: Lack of Computer Knowledge

23 72

17 55

11 52

27 51

14 49

3 49

2 47

25 40

0.86

*
Cronbach alpha coefficient for subscale.

Table 3.3 includes a summary of accounted factor load-

ings and the internal-consistency reliability estimates for

each item in the Computer Anxiety scale. With the excep-

tion of a single item, the load for all retained items was

greater than .40 for the relevant factors. Reliability

estimates, considered to be sufficiently high for purposes

of conducting social science research (DeVellis, 1991;

Muller, 1986), were derived as indicated in Table 3.3.

Validity

Validity refers to the appropriateness of the inter-

pretation of the results obtained by the administration of

an evaluation instrument to a given group of subjects, and

not to the instrument in use. Thus, validity is influenced

by uniform aspects of measurement, including test format,
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the conditions of administration, and the language level in

use.

Construct-related evidence of validity for the instru-

ment developed for this study was determined in the follow-

ing sequence: 1) definition of computer anxiety, 2) selec-

tion of items which matched the definition, 3) expert opin-

ion of item selection, 4) item analysis, 5) factor analy-

sis, 6) determination of internal consistency, 7) consider-

ation of known-group differences, and 8) consideration of

the theoretical framework (DeVellis, 1991; Muller, 1986;

Popham, 1990). First, an item pool was generated from a

review of the related research and, second, interviews were

obtained with teachers and an expert panel to determined

the degree to which the scale items satisfactorily repre-

sented the content domain. Each reviewer on the expert

panel was asked to note and to rate each item on the scale

by the response of either 1) agree or 2) disagree through

four successive rounds of evaluations. Those items that

did not receive 80% agreement through each evaluation round

were eliminated.

Factor analysis was used to establish the unidimensio-

nal nature of the test items and to provide construct-

related evidence of validity. The frequency distribution,

means, standard deviations, and Cronbach's alpha coeffici-

ent reliabilities for each of the items in the three subsc-

ales were examined carefully for evidence of emotional

intensity (Shrigley & Koballa, 1984) and homogeneity (Mul-
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ler, 1986). The high index of internal consistency ob-

tained for this scale demonstrated that the scale items

were substantially intercorrelated. In addition, the

Anxiety scale was analyzed to determine score differences

within known-groups who had and who had not experienced

anxiety (i.e., indicated in the responses to Part I of the

instrument). Tables 3.4, 3.5, and 3.6 display the results

of three analysis of variance (ANOVA) procedures for known-

group differences, indicating statistically significant

differences for all three subscales between those who had

and those who had not experienced computer anxiety.

Table 3.4 Summary analysis, anxiety about
using the computer as an educational
tool.

Source of
variance MS df F

Model 428.49 1 13.36**

Error 32.07 98

Means

Variable Number Mean Sig * **

Anxiety, yes 68 31.25 B

Anxiety, no 32 35.69 A

Note: * = p < .05; ** = p < .01;
*** = Significance effects analyzed
using Tukey's HSD test (p < .05).
Means with the same letter are not
significantly different.
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Table 3.5 Summary analysis, anxiety about
individual lack of ability.

Source of
variance MS df F

Model 715.31 1 26.36**

Error 27.13 98

Means

Variable Number Mean Sig
***

Anxiety, yes 68 28.74 B

Anxiety, no 32 34.47 A

Note: * = p < .05; ** = p < .01;
*** = Significance effects analyzed
using Tukey's HSD test (p < .05).
Means with the same letter are not
significantly different.

Table 3.6 Summary analysis, anxiety about
extent of computer knowledge.

Source of
variance MS df F

Model 521.05 1 27.35**

Error 19.05 98

Means

Variable Number Mean Sig
***

Anxiety, yes 68 24.54 B

Anxiety, no 32 29.44 A

Note: * = p < .05; ** = p < .01;
*** = Significance effects analyzed
using Tukey's HSD test (p < .05).
Means with the same letter are not
significantly different.
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From consideration of the theoretical framework, com-

puter experience was shown to reduce computer anxiety as a

state anxiety. In Chapter 4, each computer anxiety scale

was analyzed by factors of computer experience. The re-

sults obtained from the application of three ANOVA pro-

cedures demonstrated that computer experience played an

important role in the reduction of computer anxiety.

Administration of the Instrument

In its final form (Appendix B), the survey instrument

was distributed by random selection to 274 teachers from

six elementary schools in Seoul, Korea and to the selected

groups of 50 parents and 97 computer and computer education

experts on September 3, 1991. This instrument included a

statement of purpose and an explanation indicating how each

respondent could mark her/his responses to each of the sur-

vey questions. The final form of the survey instrument

consisted of three sections, comparable to the forms used

during pilot testing. The first part, demographic informa-

tion, included questions about selected teacher characteris-

tics; the second part consisted of an opinion section con-

cerned with minimum computer competencies for elementary

teachers; and the final part consisted of questions rated

by a Likert-type scale used for the determination of com-

puter anxiety. The subjects were requested to return the

instrument to the investigator by October, 3, 1991.



86

Methods of Statistical Analysis

Statistical analysis procedures were applied only to

Part III of the survey instrument, the section concerned

with computer anxiety. To derive a scale of computer anxi-

ety, ANOVA procedures were used to assess the impact of

gender, age, and experience upon the use of computers among

the subjects of the investigation. The following design

pattern represents the three-way, fixed layout used for

this investigation (Table 3.7):

Table 3.7 Variable design pattern for the analysis
of variance.

Gender levels Female Male

Age levels 1 2 3 1 2 3

Experience
levels

H L H L

where

For this design, the mathematical model was:

Yijkl = M Gj + Ak + El + GAik

+ GEJ. AEkl jki1 + GAE Eijkl

M is a fixed constant representing the prior back-

ground portion of the data,

G3 the condition effect attributable to the vari-

able gender,

Ak is the condition effect attributable to the vari-

able age,
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E1 is the condition effect attributable to the vari-

able experience,

GAjk is the effect associated with the statistical

interaction between the levels of the variables

gender and age,

GEji is the effect associated with the statistical

interaction between the levels of the variables

gender and experience,

AEki is the effect associated with the statistical

interaction between the levels of the variables

age and experience,

GAEjki is the effect associated with the statistical

interaction between the levels of the variables

gender, age, and experience, and

Eijkl is the residual (error) effect.

The following statistical null hypotheses were tested:

H1: There will be no significant effect for gender.

H2: There will be no significant effect for age.

H3: There will be no significant effect for experi-

ence.

H4: There will be no significant interaction effect

for gender and age.

H5: There will be no significant interaction effect

for gender and experience.

H6: There will be no significant interaction effect

for age and experience.
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H7: There will be no significant interaction effect

for gender, age, and experience.

The components of the model for testing the major hypothe-

ses included
1 lc, E1.GJ. Ak, and E The subsidiary hypotheses,

testing for interaction effects, included GAjk, GEji, AEk1,

and GAEijkl.

When computing the F-values for the fixed model, the

residual term (Eijkl) acted as the denominator for the cal-

culation of each of the seven (7) F-values used to test the

null hypotheses in the three-variable fixed design. These

F-ratios were defined as follows:

1) Major hypotheses, including:

Fl = mean square (Gj)/mean square (Eijkl) ,

F2 = mean square (Ak)/mean square (Eijkl) , and

F3 = mean square (E1)/mean square (Eijkl) ; and

2) Subsidiary hypotheses, including:

F4 = mean square (GAjk)/mean square (Eijkl) ,

F5 = mean square (GEji)/mean square (Eijkl)

F6 = mean square (AEki)/mean square (Eijkl) , and

F7 = mean square (GAEijk)/mean square (Eijkl)

The layout for the ANOVA procedures is shown in Table

3.8. The a = .05 level of significance was used as the

basis for the rejection of a hypothesis.
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Table 3.8 Design layout analysis of variance.

Source of
variation df SS MS F

Gender 1 SSG-
I MSSG.I Fl

Age 2 SSAk MSSAk F2

Experience (Exp) 1 SSE MSSE1 F3

Gender x Age 2 SSGA1
11

MSSGA.
ic

F4

Gender x Exp 1 SSGEJ
11

MSSGE.
1

F5

Age x Exp 2 SSAEkI MSSAEkI F6

Gender x Age x Exp 2 SSGAEim MSSGAEJkI F7

Error 262 SSE W MSSError

Totals 273

Each subject was administered the computer anxiety

scale, which included the three subscales: using the com-

puter as an educational tool, individual lack of ability,

and extent of computer knowledge. Three scores were com-

puted for each subject, one for each of the three subsca-

les. Results were determined as follows: The lower the

score, the greater the degree of anxiety manifested.

A three-factor ANOVA procedure was used. The first

factor was gender. The second factor, age, was divided

into the three levels: 1) under 34 years of age, 2) from

35 to 50 years of age, and 3) from 51 to 65 years of age.

The third factor, computer experience, was rated as either

low or high. Three ANOVA procedures were completed, cor-

responding to the administration of the three subscales of

the computer anxiety scale. For the first procedure, anxi-

ety about the use of the computer as an educational tool
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was the dependent variable; for the second procedure, the

dependent variable was anxiety about individual lack of

ability; and for the third procedure, the dependent vari-

able was anxiety about the extent of computer knowledge. A

least-squares solution was employed because of unequal cell

sizes. Each ANOVA was tested at the .05 level of signifi-

cance. Although all levels of interaction were examined,

the main effects for gender, age, and computer experience

were of special concern and were examined in addition to

the simple effects. Simple effects were tested by the

Tukey method.

Formulation of Training Guidelines

From the review of the related literature and from the

results of the data analysis of responses to the survey in-

strument, guidelines for an inservice teacher training pro-

gram were formulated for Korean elementary school teachers

by implementation of the following general steps:

1) From the related literature, consideration of the

most frequently indicated guidelines;

2) Consideration of the guidelines developed for ap-

propriate educational models;

3) Consideration of the guidelines presented in the

Tyler (1950) model;

4) Considerable of advice provided by the expert

panel; and
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5) From the results of the data analysis conducted

for the current study, development of a model of

computer literacy.

Summary of Methods

In this chapter, the methodological approach to the

research problem under consideration was presented as a

series of seven tasks, each considered in turn in the

following sections:

1) Gender, age, experience and computer anxiety;

2) Knowledge of computer literacy;

3) Selection of the subjects;

4) Development of the survey instrument, including

pilot test, item analysis, reliability, and

validity;

5) Administration of the instrument;

6) Methods of statistical analysis; and

7) Formulation of training guidelines.
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CHAPTER 4

RESULTS OF THE DATA ANALYSIS

Chapter is presented in three sections: An analysis

of the descriptive data, analyses of the minimum computer

competencies, and results of the analyses of computer anxi-

ety.

Analysis of the Descriptive Data

Sample Characteristics

For analytical purposes, participants were grouped ac-

cording to the characteristics of gender, age, computer ex-

perience, and experience of computer anxiety (Appendix B,

items 1, 2, 4, 7, and 9). A summary of the sample charac-

teristics is included as Table 4.1, indicating that 62 per-

cent of the subjects had experienced computer anxiety and

that nearly 50 percent had no experience with computers.

Possession (i.e. ownership) and the length of use of per-

sonal computers provide additional sources of information

about computer experience. It should be noted that only a

small percentage of the subjects had home computers, and

most subjects had either little or no experience with the

use of personal computers.
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Table 4.1 Characteristics of the sample.

Variable Group Number Percent

Gender Female 211 77.0

Male 63 23.0

Age (yrs) Under 35 109 39.8

35-50 99 36.1

51-64 66 14.1

Experience No 136 49.6

Yes 138 50.4

Length (time) None 136 49.6

3 months minus 94 34.3

3 months lus 44 16.1

Ownership Yes 67 24.5

No 207 75.5

Anxiety Yes 169 61.7

No 105 38.3

Note: Length = experience with computers; own-
ership = possession of personal home com-
puter.

Actual and Intended Use of Computers for Instruction

Subjects were asked (Appendix B, items 5 and 6), "Have

you used computers in your classroom? If yes, how many

times?" A summary of responses to these questions is pre-

sented in Table 4.2, indicating that 86 percent of the sub-

jects did not use computers for instructional purposes.
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Table 4.2 Actual and intended use of computers
for instruction.

Variable Group Number Percent

Actual Use None 235 85.8 I

Less than 6 23 8.3

7 to 12 12 4.4

More than 12 4 1.6

Intended Use Yes 157 57.3

No 117 42.7

Note: For actual use, group indicates number
of times used.

From Table 4.2, it may be noted that for reason of

self-perceived lack of ability, or the lack of either hard-

ware or courseware, 13 percent of the subjects surveyed in-

dicated that they had used computers for instruction only a

few times. However, 57 percent of the respondents expres-

sed a desire to use computers more often for instruction.

Actual and Desired Level of Computer Experience

The subjects were given a list of topics related to

actual and desired levels of computers experience level and

were asked to check the levels of training they would pre-

fer (Appendix B, item 11). The percentage of subjects ex-

pressing an interest in each subject is shown in Table 4.3.
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Table 4.3 Actual and desired level of computer
experience.

Item Subjects
Actual
(No/%)

Desired
(No/%)

a No experience 136 (49.6) 4 (1.5)

b Simple operation of com-
puter

123 (44.9) 34 (12.4)

c Use and evaluation of
courseware

5 (1.8) 81 (29.6)

d Administrative uses 5 (1.8) 60 (21.9)

e Writing small program
(under 300 lines)

3 (1.1) 33 (12.0)

f Writing large program
(above 300 lines)

1 (0.4) 10 (3.6)

g Develop educational
software using concepts
of computer science

1 (0.4) 52 (19.0)

It may be observed that whereas 85 percent of the subjects

had either little or no computer experience, 97.5 percent

of the subjects expressed a desire to learn the uses of

computers in depth.

Obstacles to Computer Education

The subjects were asked (Appendix B, item 10), "What

are the obstacles to computer education?" Their responses

to this question, presented in Table 4.4, indicate that

there were five major obstacles to increased computer edu-

cation in Korean elementary schools, including: 1) lack of

hardware, 2) lack of software, 3) lack of teacher knowledge

about computers, 4) lack of good training programs, and

5) lack of management support.
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Table 4.4 Obstacles to an increase in computer
education.

Item Subjects
Yes (No/%) No

(No/%)

a Lack of hardware 200 (73.0) 74 (27.0)

b Lack of software 191 (67.0) 83 (30.0)

c Lack of teacher knowl-
edge about computers

241 (88.0) 33 (12.0)

d Lack of good training
programs

190 (69.0) 84 (31.0)

e Lack of management sup-
port

209 (76.0) 65 (24.0)

Minimum Computer Competencies Analyses

This study was also designed to determined differences

and similarities among the three samples to a 25-item sur-

vey instrument on desirable standards of minimum computer

competencies among Korean elementary school teachers. The

three samples included the subjects, identified as Teach-

ers, and two groups, identified as Parents and Experts, all

of whom were administered the final survey instrument (Ap-

pendix B). The Teachers group consisted of 274 elementary

teachers selected at random from among elementary schools

in Seoul, Korea, while the Parents and Experts groups con-

sisted of, respectively, 50 parents of elementary school

children and 97 experts in the area of computer education

chosen from a list of teachers, parents, and experts pro-
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vided by the expert panel consulted for the preparation and

evaluation of the pilot survey instrument.

The survey instrument consisted of 25 items which were

rated as follows by the respondents for the purpose of de-

termining the degree of importance for each area of compe-

tence. An "A" rating was defined as required competencies

considered to be inappropriate requirements for elementary

school teachers; a "B" rating was defined as competencies

that should be required only of teachers charged with the

course instruction in the uses of microcomputers; and a "C"

rating was defined as competencies that should be required

of all elementary school teachers.

From the 500 surveys that were distributed among the

three groups, a total of 421 surveys were returned, provid-

ing a response rate of 84 percent. The computer experience

for the three samples is presented in Table 4.5.

Table 4.5 Computer experience for three samples.

Variable
Teachers
(No/%)

Parents
(No/%)

Experts
(No/%)

None 141 (51.0) 40 (80.0) 0 (0.0)

1-3 months 89 (33.0) 3 (6.0) 4 (4.0)

4-12 months 32 (12.0) 3 (6.0) 10 (10.0)

1-2 years 12 (44.0) 0 (0.0) 10 (10.0)

2-5 years 0 (0.0) 2 (4.0) 32 (33.0)

5-10 years 0 (0.0) 0 (0.0) 24 (25.0)

10 years or more 0 (0.0) 2 (4.0) 17 (18.0)

Note: Variable is length of experience.
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From Table 4.5, it may be noted that nearly 85 percent

of the Teachers and Parents groups had three or fewer

months of experience with microcomputers. In contrast, 84

percent of the Expert group had one or more years of com-

puter experience.

For the tabulation and interpretation of percentages,

a 40 percent rule of significance was employed for this

study. This was considered to be the minimum necessary to

determine the importance of each competency identified by

the three groups. Johnson (1985) maintained that to be

significant, a question must receive at least a 40 percent

response rate and should also be more than 5 percent higher

than the next highest category. Results of the analysis of

responses to the survey items for the three groups are pro-

vided in Table 4.6. Significant differences, as defined

above, are indicated by additional underscoring. Responses

from each of the three groups are analyzed separately in

the following sections.
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Table 4.6 Total for three sample responses,
minimum computer competencies.

Item
Teachers Parents Experts

A B C A B C A B C

General Computer Literacy

1 27.7 25.6 46.7 6.0 54.0 40.0 10.3 52.6 37.1

2 19.0 32.5 48.5 2.0 60.0 38.0 2.1 72.1 25.8

3 18.6 16.8 64.6 2.0 38.0 60.0 1.0 24.7 74.2

4 11.3 13.1 75.6 2.0 32.0 66.0 1.0 29.9 69.1

5 13.5 7.7 78.8 2.0 18.0 80.0 0.0 13.4 86.6

6 18.6 26.3 55.1 8.0 48.0 44.0 4.1 41.2 54.7

7 27.7 62.4 9.9 20.0 74.0 6.0 30.9 63.9 5.2

8 28.8 55.1 16.1 10.0 74.0 16.0 17.5 71.1 11.4

Education and Microcomputers

9 16.1 12.4 71.5 6.0 52.0 42.0 3.1 51.5 45.4

10 15.7 28.5 55.8 6.0 48.0 46.0 1.0 48.5 50.5

11 14.2 40.5 45.3 2.0 42.0 56.0 4.1 40.2 55.7

12 16.8 44.9 38.3 2.0 56.0 42.0 8.3 63.9 27.8

13 12.0 19.7 68.3 2.0 14.0 84.0 3.1 26.8 70.1

14 22.6 62.0 15.3 16.0 70.0 14.0 20.6 68.0 11.3

Programming

15 19.0 45.3 35.8 8.0 70.0 22.0 13.4 59.8 26.8

16 11.3 10.2 78.5 4.0 18.0 78.0 2.1 37.1 60.8

17 14.6 25.9 59.5 2.0 36.0 62.0 6.2 46.4 47.4

18 20.4 68.6 11.0 22.0 76.0 2.0 16.5 79.4 4.1

19 22.6 59.9 17.5 12.0 72.0 16.0 10.3 82.5 7.2

20 37.6 58.4 4.0 34.0 66.0 0.0 38.1,61.9 0.0
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Table 4.6 (Continued)

Society and Microcomputers

21 15.3 16.4 68.3 6.0 22.0 72.0 4.1 14.4 81.4

22 18.3 28.5 53.3 10.0 38.0 52.0 6.2 24.7 69.1

23 23.0 25.9 51.1 26.0 24.0 50.0 6.2 19.6 74.2

24 12.4 25.9 61.7 20.0 20.0 80.0 3.1 19.6 77.3

25 27.7 35.8 36.5 36.0 36.0 52.0 8.3 34.0 57.7

Note:
teachers;
A =

of microcomputer
all teachers.
preference

not
B
appropriate
= required

choices

courses;
Underscored

by

for
only

groups.

requirement
for

C =
totals

instructors
required

indicate

by

for

all

Analysis of Teacher Responses

As indicated in Table 4.6, among the subjects who were

teachers, eight competencies were preferred only for those

teachers who taught microcomputer courses (response option

B). In order of preference, these competencies were as

follows:

1) Complex programs in BASIC (item 18);

2) Professional repairs for microcomputer equipment

(item 7);

3) Design and creation of education software/

courseware (item 14);

4) Programming in Pascal or C in addition to BASIC

(item 19);

5) A low-level programming language (i.e., assembly

language) (item 20);
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6) Comparison and evaluation of various hardware sys-

tems (item 8);

7) Systematic problem-solving: flowcharting (item

15); and

8) Evaluation of software appropriate to grade level

and subject (item 12).

Option C in Table 4.6 indicates those competencies

that subjects who were teachers believed should be required

of all teachers. In order of preference, these competen-

cies included:

1) Keyboarding (item 5);

2) Simple ability to translate a programming lan-

guage (item 16);

3) Computer architecture (how the machines operate)

(item 4);

4) Topics should be taught in a computer literacy

course (item 9);

5) Teacher utility programs (record keeping, word

processors, etc.) (item 13);

6) The social impact of microcomputers (item 21);

7) The parts of a microcomputer system (item 3);

8) The future of computing (item 24);

9) Simple programs in BASIC (item 17);

10) A variety of uses for microcomputers in education

(item 10);

11) Simple preventative maintenance (item 6);

12) Computer careers (item 22);
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13) The ethical/moral aspects of computer technology

(item 23);

14) Computer terminology (item 2);

15) The history of computers, especially since 1945

(item 1); and

16) Design of computer lesson plans (item 11).

These subjects indicated that there were no competen-

cies that were inappropriate for all teachers. Moreover,

among the overall tabulation of responses, there was one

competency that could not be categorized according to the

40 percent rule of significance: Item 25, Copyright law.

Analysis of Parent Responses

Among the responses by those subjects identified as

Parents in Table 4.6, none of the items were regarded as

inappropriate for all teachers, while 13 competencies were

recommended for requirement only by those teachers who

instructed microcomputer courses (option response B). In

order of preference, these competencies were as follows:

1) Complex programs in BASIC (item 18);

2) Professional repairs for microcomputer equipment

(item 7);

3) Comparison and evaluation of various hardware

systems (item 8);

4) Programming in Pascal or C in addition to BASIC

(item 19);
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5) Design and creation of education software/course-

ware (item 14);

6) Systematic problem-solving: flowcharting (item

15) ;

7) A low-level programming language (i.e., assembly

language) (item 20);

8) Computer terminology (item 2);

9) Evaluation of software appropriate to grade level

and subject specialization (item 12);

10) The history of computers, especially since 1945

(item 1);

11) Topics should be taught in a computer literacy

course (item 9);

12) Simple preventative maintenance (item 6); and

13) A variety of uses for microcomputers in education

(item 10).

For option C, the response of the Parents group (Table

4.6) indicated there were 12 items that were significant

skills that all teachers should possess. In order of

preference, these competencies included the following:

1) Teacher utility programs (recordkeeping, word

processors, etc.) (item 13);

2) Keyboarding (item 5);

3) The future of computing (item 24);

4) Simple ability to translate a programming lan-

guage (item 16);

5) The social impact of microcomputers (item 21);
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6) Computer architecture (how the machines operate)

(item 4);

7) Simple programs in BASIC (item 17);

8) The parts of a microcomputer system (item 3);

9) Design of computer lesson plans (item 11);

10) Computer careers (item 22);

11) Copyright law (item 25); and

12) The ethical/moral aspects of computer technology

(item 23).

Analysis of Expert Responses

Among the responses by the subjects identified as

Experts in Table 4.6, none of the items were found to be

inappropriate for all teachers, while for option B, 11

competencies were recommended for instructors of

microcomputer courses. In order of preference, these

recommendations were as follows:

1) Programming in Pascal or C in addition to BASIC

(item 19);

2) Complex programs in BASIC (item 18);

3) Computer terminology (item 2);

4) Comparison and evaluation of various hardware

systems (item 8);

5) Design and creation of education software/course-

ware (item 14);

6) Professional repairs for microcomputer equipment

(item 7);
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7) Evaluation of software appropriate to grade level

and subject specialization (item 12);

8) A low-level programming language (i.e., assembly

language) (item 20);

9) Systematic problem-solving: flowcharting (item

15);

10) The history of computers, especially since 1945

(item 1); and

11) Topics should be taught in a computer literacy

course (item 9).

For option C (Table 4.6), the Expert subjects chose 13

items on the questionnaire as significant skills which all

elementary teachers should possess, presented as follows in

order of preference:

1) Keyboarding (item 5);

2) The social impact of microcomputers (item 21);

3) The future of computing (item 24);

4) The parts of a microcomputer system (item 3);

5) The ethical/moral aspects of computer technology

(item 23);

6) Teacher utility programs (recordkeeping, word

processors etc.) (item 13);

7) Computer architecture (how the machines operate)

(item 4);

8) Computer careers (item 22);

9) Simple ability to translate a programming lan-

guage (item 16);
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10) Copyright law (item 25);

11) Design of computer lesson plans (item 11);

12) Simple preventative maintenance (item 6); and

13) A variety of uses for microcomputers in education

(item 10).

Computer Anxiety Analyses

Results of the ANOVA procedures for the seven null hy-

potheses (Chapter 3) for, respectively, the use of the com-

puter as an educational tool, fear of lack of ability, and

inadequate computer knowledge, are shown in Table 4.7.

Table 4.7 Results of ANOVA procedures for the null
hypotheses.

Hypothesis Variable Fl F2 F3

H1 Gender NR NR R

H7 Age NR R R

H3 Experience NR R R

H4 Gender x Age NR NR NR 1

Hc Gender x Experience NR NR NR

HA Age x Experience NR NR NR

H7 Gender x Age x Experience NR NR NR

Note: Anxiety factors Fl = use of computer as an edu-
cational tool; F2 = concern for individual lack of
ability; F3 = concern for individual lack of
knowledge.

Results indicated as follows:
R = Rejected, the null hypothesis was not

accepted.
NR = Not rejected, the null hypothesis was

accepted.
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The results of the first ANOVA procedure, with comput-

er anxiety about the use of the computer as an educational

tool considered as the dependent variable, is presented in

Table 4.8, indicating that there were no statistically sig-

nificant main effects. Thus, the seven null hypotheses

Table 4.8 Summary analysis of variance,
anxiety about use of a computer as an
educational tool.

Source of variance MS df F

Gender 37.52 1 1.25

Age 64.67 2 2.15

Experience 79.11 1 2.63

Gender x Age 4.52 2 0.15

Gender x Experience 0.08 1 0.00

Age x Experience 9.27 2 0.31

Gender x Age x Experience 32.14 2 1.07

Error 30.12 262

Means

Variable Group Number Mean Sig.*

Gender Female (F) 211 32.68 A

Male (M) 63 33.08 A
Age Under 35 (L) 109 33.32 A

36-50 (M) 99 33.04 A

Over 51 (H) 66 32.29 A

Experience Low (L) 136 31.93 A

High (H) 138 33.83
*
= Effects analyzed using Tukey's HSD test

(p < .05); means with same letter are not
significant.
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were not rejected for anxiety factor 1. Follow-up proce-

dures indicated that teachers with little or no computer

experience experienced anxiety significantly to a greater

degree than those with some computer experience.

The results of the second ANOVA procedure, with com-

puter anxiety about personal lack of ability to utilize a

microcomputer as the dependent variable, is presented in

Table 4.9, indicating that there were significant main

effects for age and computer experience. Thus, two null

hypotheses, H2 and H3, were rejected for anxiety factor 2.

Follow-up procedures for the main effect indicated statis-

tically significant differences between two levels of com-

puter experience. It was determined that younger teachers,

or those who were less then 35 years of age, experienced

less computer anxiety.
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Table 4.9 Summary analysis of variance,
anxiety about personal lack of ability.

Source of variance MS df F

Gender 23.38 1 1.05

Age 107.79 2 **4.85

Experience 268.89 1
**
12.09

Gender x Age 12.67 2 0.57

Gender x Experience 7.51 1 0.34

Age x Experience 30.02 2 1.35

Gender x Age x Experience 6.01 2 0.27

Error 22.25 262
** . p < .05

Means

Variable Group Number Mean Sig.*

Gender Female (F) 211 30.23 A

Male (M) 63 31.22 A

Age Under 35 (L) 109 32.34 A

36-50 (M) 99 30.04 B

Over 51 (H) 66 29.80 B

Experience Low (L) 136 29.79 B

High (H) 138 31.66

* = Effects analyzed using Tukey's HSD test
(p < .05); means with same letter are not
significant.

The result of the third ANOVA procedure, with computer

anxiety about lack of computer knowledge as the dependent

variable, is presented in in Table 4.10, indicating that

all of the main effects were statistically significant.



110

Table 4.10 Summary analysis of variance,
anxiety about lack of computer knowledge.

Source of variance MS df F

Gender 72.01 1 *4.89

Age 144.08 2 **9.79

Experience 410.41 1 **27.89

Gender x Age 20.11 2 1.37

Gender x Experience 4.46 1 0.30

Age x Experience 42.93 2 2.92

Gender x Age x Experience 10.98 2 0.75

Error 14.72 262

* = p < .05; **
= p < .01.

Means

Variable Group Number Mean Sig.*

Gender Female (F) 211 25.68 B

Male (M) 63 26.90 A

Age Under 35 (L) 109 27.38 A

36-50 (M) 99 26.67 A

Over 51 (H) 66 24.81 B

Experience Low (L) 136 25.01 B

High (H) 138 27.57 A

Age Experience Number Mean Sig.*

L L 33 26.26 AB

L H 76 28.51 A

M L 59 24.70 B

M H 40 28.65 A

H L 44 24.08 B

H H 22 25.55 B

* = Effects analyzed using Tukey's HSD test
(p < .05); means with same letter are not
significant.
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Three of the null hypotheses, H1, H2, and H3, were rejected

for anxiety factor 3. Therefore, those subjects with more

extensive computer experience were significantly more con-

fident about the use of microcomputers than those subjects

with less computer experience.

Summary of Results

Chapter 4 included the presentation of the results of

this study. The results of the descriptive analysis indi-

cated that most teachers included in the sample had little

experience with computers, but at the same time would like

to learn the in-depth uses of computers for educational

purposes. Subjects perceived five principal obstacles to

the advance of teacher computer education: lack of hard-

ware, lack of software/courseware, lack of teacher know-

ledge, the absence of sound training programs, and lack of

management support.

Findings from the results of the analysis of minimum

computer competencies for teachers indicated the following:

1) Elementdry teacher education should be directed

toward general rather than specific computer

knowledge;

2) Teacher development programs should encompass

awareness of teachers' concerns;
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3) Programs of computer education should be improved

for those teachers who instruct microcomputer

courses;

4) The scope and sequence of teacher training pro-

grams should be classified in accordance with the

teachers' levels of coursework;

5) Emphasis should be placed upon integrating the

computer as an educational tool into the elemen-

tary school curriculum; and

6) Computer literacy cannot be equated with computer

science.

The results of the ANOVA procedures for the computer

anxiety analyses indicated that there were significant main

effects for computer experience for all three dependent

variables; only anxiety about the use of computers as an

educational tool failed to indicate statistical signifi-

cance. The main effect for gender was statistically sig-

nificant for anxiety about lack of computer knowledge. At

the same time, the only second or third order interaction

that approached statistical significance was the inter-

action of age with computer experience, and then only for

anxiety about lack of computer knowledge. Those subjects

in the age group from 36 to 50 years with less computer

experience were more anxious than teachers in same age

group with more experience.
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CHAPTER 5

SUMMARY AND RECOMMENDATIONS

Chapter 5 is presented in three sections, including a

summary, recommendations for the formulation of guidelines

for a computer education inservice training program for

Korean elementary school teachers, and a third section

which encompasses consideration of the practical implica-

tions of this study as well as recommendations for the con-

duct of future research.

Summary

The current investigation was directed at an analysis

of the opinions of Korean elementary school teachers about

actual and desirable levels of training in computer educa-

tion, as well as analysis of their opinions of the sources

of computer anxiety among teachers. The research goal was

to develop guidelines for an elementary school teacher

training program for the effective use of computers in the

classroom. To meet this goal, a survey instrument was

developed, field tested, and administered to 421 individ-

uals in three dependent sample groups.
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Descriptive Analysis

The results of the descriptive analysis of the

responses to Part I of the survey instrument were as

follows:

1) Though most respondents expressed a desire to

learn to use computers in depth, 84 percent of

the elementary teachers in the sample had little

or no experience with the use of computers. It

was determined that among the Korean elementary

school teachers surveyed, interest in computers

was high, whereas usage was low. Twenty-five

percent of the teachers surveyed owned or had ac-

cess to personal computers which they did not use

with any degree of regularity. Only 14 percent

of the sample had used computers on several occa-

sions for instructional purposes, whereas a sub-

stantial majority had never used computers for

instructional purposes. This finding suggests a

need for broadened programs of teacher training

in the use of computers.

2) Since 62 percent of the elementary teachers in

the sample expressed feelings of anxiety toward

the use of computers, training programs should

encompass awareness of this type of concern.

3) Results of the investigation indicated that the

five greatest obstacles to progress in computer
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education were lack of available hardware and

software, the state of teachers' knowledge, the

absence of sound training programs, and lack of

management support for the instructional use of

computers.

Minimum Computer Competencies

Findings from Part II of the survey instrument includ-

ed responses from three sample groups, which included 274

elementary school teachers selected at random, and 50 par-

ents and 97 experts selected by the investigator in consul-

tation with an expert panel during preparation of the pilot

test instrument. The three groups sampled for this study

represent a diverse range of computer experience, however

there was a greater degree of similarity than there were

differences among their views of minimum computer compe-

tencies. This result was in agreement with the findings

established previously by Johnson (1985).

On the basis of overall scores, there was agreement on

the importance of 18 of the 25 items submitted to the three

groups for rating, or an agreement rate of 72 percent. The

agreed upon competencies that should be required only for

microcomputer course instructors included the following:

1) Professional repairs for microcomputer equipment

(item 7);

2) Comparison and evaluation of various hardware

systems (item 8);
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3) Evaluation of software appropriate to grade level

and subject specialization (item 12);

4) Design and creation of education software/course-

ware (item 14);

5) Systematic problem-solving: flowcharting (item

15);

6) Complex programs in BASIC (item 16);

7) Programming in Pascal or C in addition to BASIC

(item 19); and

8) A low-level programming language (i.e., assembly

language) (item 20).

Competencies that should be required of all elementary

school teachers included the following survey items:

1) The parts of a microcomputer system (item 3);

2) Computer architecture (how the machines operate)

(item 4);

3) Keyboarding (item 5);

4) Design of computer lesson plans (item 11);

5) Teacher utility programs (recordkeeping, word

processors, etc., item 13);

6) Simple ability to translate a programming lan-

guage (item 16);

7) The social impact of microcomputers (item 21);

8) Computer careers (item 22);

9) The ethical/moral aspects of computer technology

(item 23); and

10) The future of computing (item 24).
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Therefore, results of the popultion surveyed suggested

general agreement as follows:

1) Elementary teacher education should be directed

toward general rather than specific computer know-

ledge;

2) Teacher training programs should encompass aware-

ness of teachers' concerns;

3) There should be improvement in programs of com-

puter education for those teachers who instruct

microcomputer courses;

4) The scope and sequence of teacher training pro-

grams should be classified in accordance with the

teachers' levels of coursework;

5) Emphasis should be placed upon integrating the

computer into the elementary school curriculum as

an educational tool; and

6) Computer literacy should not be equated with com-

puter science.

Computer Anxiety

The results of Part III of the survey, concerned with

the sources of computer anxiety among teachers as deter-

mined from the random sample of 274 elementary school

teachers, included the following findings:

1) Gender, age, and computer experience did not have

a statistically significant effect upon anxiety
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about the use of the computer as an instructional

tool.

2) The oldest group of teachers and those with the

least experience in the use of computers were

more anxious than other teachers about their

ability to learn to use computers.

3) There was an effect for gender, age, and computer

experience for those teachers who were anxious to

learn in-depth usage of computers. Thus, in the

development of training programs, the degree of

skill exploration should be considered to mini-

mize or reduce computer anxiety.

4) There were significant main effects for all vari-

ables for anxiety about the state of computer

knowledge. Thus, computer experience is an im-

portant factor in the reduction of computer anxi-

ety among teachers and effective training pro-

grams should encompass awareness of teachers'

concerns.

Recommendations for the Formulation of Guidelines

Guidelines for an inservice teacher training program

were formulated for Korean elementary school teachers from

implementation of the following steps: 1) Consideration of

the most frequently considered guidelines as derived from

the review of related literature; 2) consideration of
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guidelines developed for appropriate educational models;

3) consideration of guidelines presented in the Tyler

(1950) model; 4) consideration of advice obtained through

consultation with an expert panel; and 5) development of a

model of computer literacy based upon the results of the

data analysis conducted for the present study. The guide-

line recommendations, presented below from a) results of

the review of related literature, b) results of the analy-

sis of data for the current study, and c) results of con-

sultations with the expert panel, are directed specifically

at those training areas which will be of the greatest prac-

tical utility in preparing teachers for the effective use

of computers in their classrooms.

From the review of the research literature, it was

apparent that teachers in modern educational systems should

be more aware of the capabilities, limitations, and the

role of computers in modern societies. Teachers should be

able to evaluate, select, and use courseware to achieve cur-

ricular goals in all content areas. Therefore, from the

review of literature, it was concluded that an adequate and

ongoing training program, based upon the assumption that

computer literacy cannot be equated with computer science

and upon regular feedback from those who are undergoing or

who have completed training processes, should encompass the

following principles and/or program goals:

1) Development of awareness of the capabilities of

computer technologies;
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2) Since the same learning methods cannot be applied

uniformly to all teachers, conduct surveys of per-

sonal needs as well as current trainee skill

levels;

3) Formulation of programs based upon voluntary par-

ticipation which reflect a teacher-centered ap-

proach;

4) Selection of training personnel with adequate

knowledge, experience, and the ability to commu-

nicate effectively with teachers;

Conduct training in small groups to enable coop-

erative and collaborative learning;

Extensive hands-on experience with provision of

adequate hardware and software resources;

7) Selection of a duration of training appropriate

to assure provision of useful and practical

skills;

8) Provide enrollment incentives; and

9) Focus upon integration of computers into the in-

structional process.

From the results of the analysis of data conducted for

the present study, an inservice training program should en-

compass the following principles and/or program goals:

1) Based upon the principle of a teacher-centered

approach, institute broadly-based teacher train-

ing programs in the use of computers that will
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encompass knowledge of the impact of computers

upon society as well as educational institutions;

2) Based upon hands-on experience, provide suffici-

ent hardware and software resources to accomplish

the instructional purpose;

3) Improve present programs of computer education

for microcomputer teachers;

4) Provide basic instruction in the translation and

uses of programming language;

5) Based upon the principle that computer literacy

cannot be equated with computer science, classify

the scope and sequence of training programs in

accordance with the needs and abilities of the

different functional groups of teachers;

6) Consider levels of skill exploration to reduce

the effect of computer anxiety;

7) Develop training programs which emphasize the

integration of computers into the elementary

school classroom; and

8) Require a renewed level of support and commitment

from educational administrative authorities.

Based on the suggestions of the expert panel, inser-

vice training programs in computer education should:

1) Improve teacher awareness of computer capabili-

ties and serve to integrate computers into edu-

cational curricula;
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2) Based upon the principle that computer literacy

cannot be equated with computer science and the

classification of the scope and sequence of pro-

grams based upon the needs and abilities of

teachers, establish functional curricular areas

for preservice teacher training, computer educa-

tion for general teachers, computer education for

instructors of the technology and use of micro-

computers;

3) Provide training program instructional staff with

adequate knowledge of computer science and educa-

tional needs, as well as sufficient hardware and

software resources to conduct effective training

programs; and

4) Reinforce commitment and support from educational

administrative authorities to assure program ef-

fectiveness, as well as general knowledge of the

impact of computers upon society and the require-

ments of copyright restrictions in an age of

electronically transmitted information.

Overall, guidelines derived from the three sources

indicated above, in view of the education requirements re-

commended or implied by the Tyler (1950) model, form the

basis for an approach to teacher training programs in com-

puter education based upon the following three principles:

1) development of teacher awareness and levels of concern;

2) classification of the scope and sequence of teacher
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training programs to reduce computer anxiety in accordance

with the levels of needs among teachers; and 3) integration

of the computer as an educational tool into elementary

school curricula, based upon a teacher-centered approach

with extensive hand-on experience and skill explorations.

Model of Computer Literacy

From the results of the review of related literature

and the data analyses conducted for the present study, the

nature of teachers' apprehensions, the need for improved

skill levels development, and the scope of skill level ex-

plorations have been identified as major factors for build-

ing a model of computer literacy for elementary school cur-

ricula. Based upon broadest possible interpretations of

these factors for the needs of Korean elementary school

teachers, a three-dimensional model of computer literacy,

shown in Figure 5.1, was developed. Principles incorpor-

ated into this model reflect contributions from Wedman and

Strathe (1985), Hall (1981), Baird (1982), Lillie, Hunnum,

and Stuck (1989), and D'Ignazio and Goth-Tew (1991), as

well as the results of the current investigation.

The first dimension of the model is the concern for

change level, as expressed in the Wedman and Strathe model

(1985). For reasons of model simplification, Hall (1981)

collapsed its seven levels of concern into four stages.

The concern dimension consists of the following stages:
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Figure 5.1 Computer literacy model for Korean
elementary school teachers.

1) Information concerns, lacking sufficient knowl-

edge while demonstrating a desire to be exposed

to computers and new technologies and awareness

of the effects of new technologies;

2) Exploration concerns, identification of the real

world usefulness of computers with the interest,

time, and resources to seek new information re-

quired for the management of the new technolo-

gies;
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3) Utilization concerns, the desire to use computers

and new technologies with a range of approaches

for instructional and problem-solving purposes;

and

4) Collaboration and innovation concerns, willing-

ness to share new, creative, or innovative ideas

that will have an impact upon others.

The level of the concerns dimension is considered to be de-

velopmental in nature and is therefore to some degree

structurally sequential. The identification of levels of

concern is helpful for both planning purposes and for se-

quencing inservice activities for elementary teachers.

The second dimension identifies levels of need for

computer skills, based upon the description of computer

literacy as a hierarchy of skills reaching from the basic

knowledge level to advanced concepts of computer science

(Baird, 1982; Lillie et al., 1989). The foundation for

this dimension is the principle that teachers at all levels

should be required to master the basic knowledge required

to operate computers. At the instructional application

level, the knowledge and skills necessary to use computer

applications for instructional purposes are incorporated,

or those skills and abilities which will enable the prac-

ticing professional educator to use computers effectively

within the discipline of education. The third and highest

levels, ranging from simple programming skills to advanced

concepts of computer science, should not be required of all
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teachers. These levels include the skills, competencies,

and knowledge required for the design and development of

instructional software, as well as the methods that serve

to link the fields of computer science and education. The

five categories for the second dimension are as follows:

1) Basic knowledge encompasses comprehension of

basic computer terminology, copyright laws, ethi-

cal issues, and the growing impact of computers,

as well as the ability to use basic application

programs and to understand the basic structure

and relationships of hardware components;

2) Instructional applications are the development of

knowledge of the types of computers used for edu-

cational applications and their limitations, as

well as the ability to select, evaluate, and ef-

fectively use instructional software based upon

sound principles of instruction design, the abil-

ity to use appropriate utility software, and the

ability to develop strategies for the use of com-

puters as classroom learning amplifiers;

3) Programming in the small (i.e., preparation of

simple programs consisting of 300 or fewer lines

of code) is the development of the ability to

read, write, and develop short instructional pro-

grams in BASIC or other appropriate languages,

the ability to control and teach simple program-

ming language commands, and the ability to apply
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programming concepts and applications as a part

of individual problem solving and decision making

strategies;

4) Programming in the large (i.e., in general, pre-

paration of programs or subroutines consisting of

300 or more lines of code) is the development of

the ability to prepare instructional programs in

at least two high level languages, breaking prob-

lem solutions into smaller program subroutines,

and the ability to teach complex programming lan-

guage commands and well-structured programming

concepts; and

5) Computer science concepts is the development of

the ability to apply sound principles of computer

science to a selection of appropriate data struc-

tures or algorithms as a part of the process of

preparing instructional programs based upon prob-

lem solving and problem creation strategies.

The third dimension consists of the three levels of

skill exploration outlined in the teacher exploration model

proposed by D'Ignazio and Goth-Tew (1991). These levels

are as follows:

1) Novice encompasses first encounters with the de-

velopment of new skills by untrained teacher

personnel, a step which may be accompanied by

some degree of computer anxiety; novices are

urged to determine the usefulness of skill de-



128

velopment, following which they may begin to

explore new skills.

2) Skill builders are personnel who are sufficiently

familiar with computers to use the technology to

enlarge upon their computer knowledge, learning

in depth through experience and practice; this

stage includes instructional preparation and de-

livery, utilizing computer technology as an in-

structional tool.

3) Integrators are those prepared to use computer

technology as a tool for creative idea processing

and the improvement of instruction connected with

learning theory and educational philosophy.

As the level of sophistication of computers and their

potential increases, the availability of creative and ef-

fective computer-presented lessons becomes more readily

apparent. Many of the earliest generation of CAI-produced

lessons resembled flashcard-like drills, and bear little

resemblance to modern, sophisticated educational drills, a

number of which provide opportunities to acquire concepts

and to develop critical thinking and problem-solving skills

(Steinberg, 1991). To accommodate and to effectively use

progressively sophisticated computer technologies in educa-

tion, it is basic that all teachers should not be required

to reflect identical levels of skill exploration abilities.

The level of computer exploration achieved is gained only

through practice and experience, and is highly dependent
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upon individual desire and development of the ability to

acquire new computer knowledge. Those at the novice level

should be provided with sufficient hardware and software

resources to enable small group cooperative and collabora-

tive learning, focusing upon the provision of confidence

and a degree of familiarity with the technology sufficient

to diminish computer anxiety and to clarify preexisting

misconceptions.

The next steps in this process, skill building and

integration, require commitment from an expert teaching

staff which reflects the ability to communicate knowledge

of computer science to the degree that those who are

trained will acquire the ability to develop programming

skills useful for integration within the classroom instruc-

tional process. The highest level, that of integrator,

pursued only by potential instructors in microcomputer

technologies, will in turn focus upon curricular rather

than programming development, or the tools and technologi-

cal applications that can be used to restructure classroom

learning. At all levels, sound training programs will

serve to help teachers develop overall designing procedures

through each of these stages, from novice to skill builder

level to integrator. In practical terms, a program can be

designed to facilitate the development of knowledge, or

computer awareness, and to build necessary classroom

skills, confining its attention to the first two levels

established by D'Ignazio and Goth-Tew (1991). However, a
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comprehensive training program should encompass all three

levels. The integrators are the "pioneers," those with the

ability to link areas of computer science to education; the

third level encompasses fostering of a creative and inte-

grative process between computers and education.

Three-Dimensional Relationships for Inservice Training

A classification of concerns, demonstrating the need

for skills as well as levels of skill exploration, can be

used to provide a basis for a balanced training program by

serving to clarify educational needs among elementary

school teachers, at the same time providing the means to

devise scope and sequence plans for inservice programs that

will permit teachers to seek those specific skills which

are either required or desirable for use in their class-

rooms. A training program based upon the proposed model

for computer literacy education will help teachers to set

attainable goals and to determine the means to learn to use

computers for instructional purposes.

The three-dimensional model is formed of 60 cells,

which are interrelated from each individual cell to the

entire model. Thus, vertical movement in the concerns

dimension defines the degree of teachers' concerns about

computer education and the uses of new technologies; hori-

zontal movement throughout the need for skills dimension

permits teachers to seek specifically and currently needed

skills, requiring only the investment of time, energy, and
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exposure to an adequate training program staffed by know-

ledgeable instructors; and movement throughout the skills

exploration domain is a measure of progress, indicating the

degree to which the model can be expanded to integrate com-

puter technology into the elementary school educational

process.

To view from right to left on the horizontal domain

(Figure 5.1) focuses upon the present state of computer

science education in Korea, a path which reflects both con-

fusion and lack of computer awareness. However, the form

of training program implied in the model should be viewed

from left to right to meet the desire of elementary school

teachers to learn practical classroom uses of the computer.

Thus, teachers learn programming only after they have

gained sufficient exposure to application programs that can

be put to practical classroom use; application program

skills are learned only after teachers have been made aware

of both the capabilities and the limitations of computer

technology.

Model Relationship to Curriculum Planning and

Instruction

The principles of careful program design and planning

are implicit within the proposed model. Soloway et al.

(1988) suggested that there are five basic phases in any

design procedure, including: 1) understanding problem spe-

cifications, 2) decomposing the problem into programmable
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goals and objectives, 3) selection and composition of plans

to solve problems, 4) implementation of plans in language

constructs, and 5) reflection-evaluation upon the final

overall design process. In turn, Geisert and Futrell

(1990), in agreement with evidence presented by Niess

(1990), stated that the key to the successful use of com-

puters for educational purposes is to make curricular inte-

gration the central focus of the planning process. The

process begins with an existing curriculum, into which

available courseware may be integrated to both support and

to enhance the achievement of desirable curricular goals.

In effect, for computer-related planning procedures, the

point is to derive patterns of use and procedures from the

intended purpose of the use of computers, thus maximizing

computer integration into the classroom while enhancing the

computer's contribution to the teaching task.

Therefore, the proposed model presented in Figure 5.1

was based upon the following educational planning princi-

ples:

1) Adoption of a teacher-centered approach, inte-

grating the concerns, needs, and skill levels of

teachers into a manageable computer literacy pro-

gram of training which encompasses a broad range

of needs as well as skills;

2) Provision of a variety of training strategies

from the elementary to advanced levels;
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3) Improvement of inservice training efficiency by

providing attainable behavioral objectives based

upon the pursuit of reasonable and clearly stated

program goals, which in turn encompass continuous

and progressive feedback from the classroom;

4) Integration of computer technology into education

by providing overall information about computer

education; and

5) Focusing upon an overall approach to computer

education based upon curriculum development rath-

er than computer science.

Principles for the Formulation of Guideline Recommendations

From the results obtained from the review of related

literature and the analysis undertaken to complete the cur-

rent study, guidelines for the development of inservice

teacher training programs for the use of computers in Kor-

ean elementary schools classroom, in turn based upon the

assumption that computer literacy should not be equated

with computer science, were identified. It is proposed

that the following design principles serve as a basis for

the development of guidelines for inservice training pro-

grams in the use of computers in Korean elementary school

classrooms. Thus, acceptable guidelines should:

1) be based on a clear set of objectives derived

from an analysis of the nature of society, the

nature of the learners, and nature of knowledge;
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2) focus upon the integration of the computer into

the instructional process, while encouraging the

development of teacher awareness of both the

capabilities and limitations of computer tech-

nology;

3) provide for the classification of the scope and

sequence of teacher training programs to reduce

computer anxiety in accordance with the levels of

needs among teachers;

4) provide for the development of rudimentary pro-

gramming language translation abilities by all

teachers;

5) provide advanced training programs for select

groups of elementary teachers qualified to offer

microcomputer instruction;

6) be based upon a teacher-centered approach which

encompasses a wide range of hand-on experience

and skill exploration based on careful analysis

of training needs;

7) provide for teacher experience in the evaluation

of software intended for classroom instructional

purposes;

8) provide for continuous program feedback pro-

cesses; and

receive adequate financial as well as moral sup-

port from educational administrative authorities.
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Research Implications and Recommendations

for Further Review

Practical Implications of the Research

Based upon the findings of this investigation, there

are a number of practical implications for the development

of effective guidelines for computer education training

programs for Korean elementary school teachers that cannot

be too highly emphasized. The primary finding of the pre-

sent study was that elementary school teachers have little

knowledge of computer technologies or experience with the

uses of computers for educational purposes. Thus, the pre-

sent generation of elementary teachers faces important bar-

riers to the effective use of computer technology for in-

structional purposes. The first task of an effective train-

ing program should be to improve teacher awareness of

computer capabilities for instructional purposes. There-

fore, it may be concluded that well-conceived teacher

training/inservice programs are needed to confront these

barriers.

Second, the findings of this investigation indicated

that there was an important relationship between the extent

of computer experience and the degree to which teachers

have experienced computer anxiety. Therefore, training

programs should be planned on the basis of providing teach-

ers with sufficient hands-on experience to reduce computer

anxiety to minimum levels.
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A third implication of the findings of this study, in

conjunction with the findings from previous studies, is

that general training programs for elementary teachers,

when compared to more technically oriented programs for

training microcomputer instructors, should focus on the use

of computers as instructional tools. Teachers want to

learn about applications other than programming, and com-

puter literacy inservice training should encompass a teach-

er-centered approach to the integration of computer appli-

cations into total school curricula. Thus, all elementary

teachers should be generally aware of the capabilities of

computers, rather than relinquish control to those trained

in computer science or a few members of education facul-

ties. The teacher-centered approach outlined by Dorrah

(1987) is a useful "not-programming" method, one which em-

phasizes awareness and development and the use of learning

objectives for the evaluation of software to be used in

classroom instruction.

The fourth implication of the findings of this study

is based upon recognition that current training programs

emphasize only instruction in the BASIC language, whereas

it would be desirable to integrate other computer languages

such as Logo, Pascal or C. However, it should be noted

that the findings from the current investigation indicated

that training in programming was not desirable for all

teachers. Rather, it was indicated that elementary teach-

ers should possess rudimentary abilities in the translation
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of programming languages, while only those teachers who

will become microcomputer instructors should be required to

develop programming skills.

The fifth implication of this study is that training

programs for elementary school teachers should provide op-

tions in accordance with teachers' needs and abilities.

This suggests that in addition to general training programs

aimed at nonspecialists, advanced courses should be provid-

ed to develop the competencies required by those elementary

teachers who teach computer courses. Where appropriate,

advanced course work in computer science through enrollment

in university departments of computer science is suggested.

The final implication of the findings of this study is

that teacher training programs in computer education will

require a new level of support and commitment from educa-

tional administrative authorities. If teachers are to use

computers effectively in their classrooms, administrators

must be prepared to provide adequate hardware, software,

and incentives to assure program success.

Recommendations for Further Research

This study was completed to develop guidelines for an

inservice elementary school teacher training program, and

the findings from this investigation do not encompass the

specification of certain guidelines that are worthy of

further study. Thus, the following recommendations for

further research are presented.
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1. The current study was conducted in Seoul, Korea

and should be repeated in substance for other areas and

populations to confirm its findings.

2. This study was confined to elementary school

teachers. Further study should be conducted to investigate

specifically applicable guidelines for: 1) preservice

teaching trainees, 2) general secondary school teachers,

and 3) secondary school teachers by subject specializa-

tions.

3. Since in-depth instruction in the uses of com-

puter techniques and applications for educational purposes

will require additional numbers of qualified instructors in

microcomputer technology, further research should be under-

taken to develop training program guidelines for microcom-

puter teachers.

4. Further study should be conducted to assess

teacher training needs and levels of concern to assist in

the development of a clear set of objectives for the devel-

opment of specific inservice training programs.

5. A study should be conducted for the optimization

of the sources and durations of teacher training programs.

6. A study should be conducted to determine the

parameters for the placement of multimedia technologies

(e.g., CD-ROM or videodisc) into the instructional process

as it is developed.

7. Curriculum should be prepared, based on appro-

priate levels of program content with respect to teachers'
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needs, for inservice training programs in the use of com-

puters in Korean elementary schools.



140

REFERENCES

Adams, D. M. (1985). Computers and teacher training: A
practical guide. New York: The Haworth Press, Inc.

Anderson, C. A. (1983). Computer literacy for teacher
education. Journal of Teacher Education, 34, 6-9.

Anderson, C. A., & Smith. R. L. (1984). Instructional
computing patterns in Texas schools: Implications for
teacher training. AEDS Journal, 1-16.

Anderson, R. E., Klassen, D. L., & Johnson, D. C. (1981).
In defense of a comprehensive view of computer liter-
acy--A reply to Luehrmann. Mathematics Teacher, 74,
687-690.

Baack, S. A., Brown, T. S., & Brown, J. T. (1991). Atti-
tudes toward computers: Views of older adults compared
with those of young adults. Journal of Research in
Computing in Education, 23, 422-432.

Baird, W. E. (1986). A road atlas for computer literacy
and teacher training. In Harper, D. 0, & Stewart, J.
H. (Eds.), Computer education, pp. 102-107. Monter-
ey, CA: Brooks/Cole Publishing Company.

Balajthy, E. (1988). Evaluation of a pre-service training
module in microcomputer applications for the teaching
of reading. Computers in the Schools, 5, 99-110.

Battista, M.T., & Krockover, G.H. (1982). A model for the
computer education of preservice elementary teachers.
The Journal of Computer in Mathematics and Science
Teaching, 2, 14-17.

Beck, J.J. (1981). A paradigm for computer literacy
training for teachers. The Computing Teacher, 21, 27-
28.

Becker, H. J. (1982). Microcomputers in the classroom--
Dreams and realities. Baltimore, MD: Center for
Social Organization of Schools, Johns Hopkins Univer-
sity, Report No. 319.



141

Bledsoe, C. N. (1983). Staff training in computer liter-
acy: A sane approach. Elementary School Guidance &
Counseling, 18, 60-63.

Bork, A. (1982). Computer literacy for teachers. In
Seidel, R. J., Anderson, R. E., & Hunter, B. (Eds.),
Computer literacy: Issues and directions for 1985, pp.
91-98. New York: Academic Press.

Bright, G. W., & Clark, W. B. (1986, Fall). A model
computer literacy course for pre-service teachers at
the University of Calgary. Journal of Computers in
Mathematics and Science Teaching, 47-49.

Cambre, M. A., & Cook, D. L. (1987). Measurement and remed-
iation of computer anxiety. Educational technology,
27, 15-20.

Cates, J. (1987). Faculty training gains support for
technology. T.H.E Journal, 14, 67-69.

Clements, F. J. (1981, April). Affective considerations
in computer-based education. Educational Technology,
21, 28-32.

Cohen, J. (1988). Statistical power analysis for the
behavioral sciences. Hilsdale, NJ: Lawrence Eribaum
Associates, Inc.

Courtney, W. E. (1986). Design
OR: Sanderling Press.

Courtney, W. E. (1987). Methods
OR: Sanderling Press.

for research.

of analysis.

Corvallis,

Corvallis,

Courtney, W. E. (1990). Scaling. Corvallis, OR: Sander-
ling Press.

DeVellis, R. F. (1991). Scale development: Theory and
applications. Newbury Park, CA: Sage Pub, Inc.

Diem, R. (1981). Developing computer education skills: An
inservice training program. Educational Technology
Systems, 21, 30-32.

Diem, R. A. (1984). Preparing for the technological
classroom: Will we meet the challenge. Educational
Technology Systems, 24, 13-15.

Dorrah, H. (1987). Closing the gap: A teacher-centered
approach to in-service computer literacy training.
American Secondary Education, 16(1), 15-19.



142

D'Ignazio, F., & Goth-Tew, S. (1991). Teacher explores,
pioneers, and settlers. The computing teacher, 19(4),
38.

Fann, G. L., Lynch, D. H., & Murranka, P. J. (1988-89).
Integrating technology: Attitudes as a determinant of
the use of microcomputers. Educational Technology
Systems, 17, 307-317.

Freyd, P., & Kahn, J. (1988, May). The history and re-
sults of a master's degree program in computer educa-
tion. T.H.E. Journal, 69.

Geisert, P., & Futrell, M. (1990). Teachers, computers, and
curriculum: Microcomputers in the classroom. Needham
Heights, MA. Allyn and Bacon. 84

Griswold, P. A. (1985). Differences between education and
business majors in their attitudes about computers.
AEDS Journal, 18, 131-138.

Hall, G. E. (1981, Winter). Issues related to the imple-
mentation of computers in classrooms. Journals of
Computers in Mathematics and Science Teaching, 14-19.

Hall, G. E., & Rutherford, W. L. (1976). Measuring stages
of concern about the innovation: A manual for use of
the stages of concern questionnaire. Austin, TX:
Research and Development Center for Teacher Education,
The University of Texas.

Hannaf in, M. J., & Peck, K. L. (1988). The design, devel-
opment, and evaluation of instructional software. New
York: Macmillan Publishing Company.

Hayek, L. M., & Stephens, L. (1989). Factors affecting
computer anxiety in high school computer science
students. Journal of computers in mathematics and
science teaching, 8, 73-76.

Honeyman, D. S. & White, W. (1987). Computer anxiety in
educators learning to use the computer: A preliminary
report. Journal of Research on Computing in Educa-
tion, 20. 129-137.

Hoth, E. K. (1985). Debunking myths about computer liter-
acy for teachers. Educational Technology, 25, 37-39.

Huh, U. (1992). Computers in education in the Republic of
Korea. T.H.E., 19, 72-76.

Jacobson, M. J., & Weller, M. H. (1987). A profile of
computer use among the University of Illinois humani-



143

ties faculty. Journal of Educational Technology
Systems, 16, 83-98.

Johnson, S. R. (1985). An investigation of microcomputer
literacy skills for public secondary school teachers
in South Carolina. Unpublished doctoral dissertation.
University of South Carolina, Columbia, SC.

Jones, P. E., & Wall, R. E. (1989). Components of com-
puter anxiety. Journal of Educational Technology sys-
tems, 18, 161-168.

Jung, T, & Song, B. (1989). The school and computer. Seoul,
Korea, Koihak Publishing Company.

Kaplan, R. M. & Saccuzzo, D. P. (1988). Psychological
testing: Principles, applications, and issues. Mon-
terey, CA: Brooks/Cole Publishing Company.

Killian, J. E
schools.

Langhorne, M.
Teaching
Phoenix,

. (1985). Fostering computer competence in
Educational Leadership, 42(4), 81-84.

J., Donham, J. 0., & Rehmke, D. (1989).
with computers: A new menu for the '90s.
AZ: Oryx Press.

Lawton, J., & Gerschner, V. T. (1982). A review of the
literature on attitudes towards computers and com-
puterized instruction. Journal of Research and Devel-
opment in Education, 16, 50-55.

Lee, T. (1991). The theory of computer education according
to the 5th educational authorities curriculum. Seoul,
Korea. Koihak Publishing Company. 3-6, 180.

Lillie, D. L., Hannum, W. H., & Stuck, G. B. (1989). Com-
puters and effective instruction: Using computers and
software in the classroom. White Plains, N.Y. Longman
Inc. 3.

Loyd, B. H., & Gressard, C. P. (1986). Gender and amount
of computer experience to teachers in staff devel-
opment programs: Effects on computer attitudes and
perceptions of the usefulness of computers. AEDS
Journal, 19, 302-311.

Luerhmann, A. (1982). Computer literacy. The Computing
Teacher, 9(7), 24-26.

Lumsden, D. B., & Norris, C. A. (1985). A survey of
teacher attitudes and beliefs related to educational
computing. Computers in the Schools, 2, 53-59.



144

Mandell, C. J., & Mandell, S. L. (1989). Computers in
education today. St. Paul, MI: West Publishing Compa-
ny.

Manera, E., & Weldon, W.
potential. American

Marshall, J., & Pfeifer, J
for teacher education

(1986). CAI: Practice matching
Secondary Education, 15, 18-19.

. K. (1984). Computer literacy

. Phi Delta Kappan, 66, 219.

Minesota Educational Computing Consortium [MECC]. (1979).
Minnesota computer literacy and awareness assessment.
St, Paul, MN. MECC.

Miller, J. P. & Seller, W. (1985). Curriculum: Perspec-
tives and practice. New York: Longman Inc.

Milner, D. S. (1981). Teaching teachers about computers:
A necessity for education. In Thomas, J. L. (Ed.),
Microcomputers in the schools (pp. 108-111). Phoenix,
AZ: Oryx Press.

Morris, D. C. (1988). A survey of age and attitudes
toward computers. Journal of Educational Technology
Systems, 17, 73-78.

Moshell, M., & Aiken, R. (1982). Computer power. The
Computing Teacher, 9(8), 12-14.

Moursund, D. (1982). Personal computing for elementary
and secondary school students. In Seidel, R. J.,
Anderson, R. E., & Hunter, B. (Eds.), Computer liter-
acy: Issues and directions for 1985, pp. 73-84. New
York: Academic Press.

Muller, D. J. (1986). Measuring social attitudes. New
York: Teachers College Press.

National Education Association [NEA]. (1983). A teacher
survey NEA report: Computers in the classroom. Engle-
wood Cliffs, NJ: NEA.

Nickles, H. L., Culp, G. H., & Polin, L. G. (1988). The
practical Apple: A guide for educators. Pacific
Grove, CA: Brooks/Cole Publishers, Inc.

Niess, M. L. (November, 1990). Preparing computer using
educators in a new decade. The Computing Teacher,
18(3), 10-14.

November, A. (1985). Computer literacy: Training and
problem solving. Computers in the Schools, 2, 71-77.



145

Ornstein, S. C. & Hunkins, F. P. (1988). Curriculum:
Foundations, principles, and issues. Englewood
Cliffs, NJ: Prentice Hall.

Orwig, G. W., & Hodges, W. S. (1982). The computer tutor:
Learning activities for homes and schools. Boston:
Little, Brown and Company.

Pantiel, M., & Petersen, B. (1984). Kids, teachers, and
computers: A guide to computers in the elementary
school. Englewood Cliffs, NJ: Prentice-Hall, Inc.

Popham, W. J. (1990). Modern educational measurement.
Englewood Cliffs, NJ: Prentice-Hall, Inc.

Preskill, H. (1988). Teachers and computers: A staff
development challenge. Educational Technology, 28,
24-26.

Raub, A. C. (1981). Correlates of computer anxiety in
college students. Unpublished doctoral dissertation,
University of Pennsylvania, Philadelphia, PA.

Riedesel, C. A., Clements, D. H. (1985). Coping with com-
puters in the elementary and middle schools. Engle-
wood Cliffs, NJ: Prentice-Hall, Inc.

Rossi, P. H., Wright, J. D., & Anderson, A. B. (1983).
Handbook of survey research. San Diego, CA: Academic
Press Inc.

Sandoval, H. F. (1984). Teacher training in computer
skills: A call for a redefinition. Educational Tech-
nology Systems, 24, 29-31.

Salpeter, J. (1989, February). Inservice training: Help
from publishers? Classroom Computer Learning, 20-26.

Schwartz, J. B. (1989). Implementing computer literacy in
our schools: What have we learned. Computers in
Schools, 6, 159-166.

Sewell, D. F. (1990). New tools for new minds: A cognitive
perspective on the use of computers with young chil-
dren. New York, NY: St. Martin's Press Inc. 86

Shane, H. G. (1981). Significant writings that have influ-
enced the curriculum: 1906-81. Phi Delta Kappan, 62,
311-314.

Sheingold, K., Martin, L., & Endreweit, M. (1985). Pre-
paring urban teachers for the technological future.



146

New York: Center for Children and Technology, Bank
Street College of Education, Technical Report No. 36.

Shrigley, R. L, & Koballa, Jr. T. R. (1984). Attitude
measurement: Judging the emotional intensity of Lik-
ert-type science attitude statements. Journal of
research in science teaching, 21(2), 111-118.

Sieber, J. E., O'Neil, H. F. Jr., & Tobias, S. (1977).
Anxiety, learning, and instruction. New York: Law-
rence Eribaum Associates, Inc.

Signer, B. R. (1986). An investigative study of possible
effects of programming instruction on math anxiety and
teacher attitudes toward CAI. Journal of Computers in
Mathematics and Science Teaching, 5(4), 40-43.

Smith, S. D. (1986). Relationships of computer attitudes
to sex, grade-level, and teacher influence. Educa-
tion, 106, 338-343.

Soloway, E., Spohres, J., & Littman, D. (1988). E unum
pluribus: Generating alternative design. In Mayer, R.
E. (1988). Teaching and learning computer programming.
Hillsdale, New Jersey. Lawrence Eribaum, Associates
pub. 142.

Spielberger, C. D. (1966). Theory and reserach on anxi-
ety. In Spielberger, C. D. (Ed.), Anxiety and beha-
vior. New York: Academic Press.

Stasz, C., & Shavelson, R. J. (1985). Staff development
for instructional uses of microcomputers. AEDS Jour-
nal, 19, 1-19.

Stasz, C., Winkler, J., Shavelson, A., Robyn, A., & Feibel,
W. (1984). Staff development for instructional uses
of microcomputers: The teacher's perspective. Santa
Monica, CA: Rand Corporation.

Stecher, B. (1984). Improving computer inservice training
programs for teachers. AEDS Journal, 18, 95-105.

Steinberg, E. R. (1991). Computer assisted instruction: A
synthesis of theory, practice, and technology. Hills-
dale, New Jersey. Lawrence Eribaum Associates, Pub.

Stieglitz, E. L., & Costa, C. H. (1988). A statewide
teacher training program's impact on computer usage in
the schools. Computers in the Schools, 5, 91-98.

Sturdivant, P. (1983). Technology training: Inservice of
a delivery system. AEDS Journal, 17, 55-65.



147

Sullivan, D. R., Lewis, T. G., & Cook, L. R. (1986). Using
computers today. Boston, MA. Houghton Miff in Com. 27.

Sutphin, D. (1987). Educating teachers on instructional
applications of microcomputers. T.H.E. Journal, 14,
55-58.

Taba, H. (1962). Curriculum development: Theory and prac-
tice. New York: Harcourt Brace & World, Inc.

Taffee, S. J., Keogh, A. (1983). Dead ends on the road to
computer literacy. Action in Teacher Education, 5(4),
43-48.

Taylor, R. P. (1980). The computer in the school: Tutor,
tool, tutee. New York: Teachers College Press.

Telem, M. (1984). Must computerization fail in schools?
Training needed. Educational Technology, 24(6), 19-
22.

Thompson, C. J. (1988). Programming: Impact on computer
literacy training for teachers. Journal of Research
on Computing in Education, 20, 367-374.

Tolman, M. N., & Allred, R. A. (1984). The computer and
education. Washington, D.C.: National Education As-
sociation of the United States, No. 25.

Troyer, M. B. (1988). Issues and problems in teacher com-
puter literacy education. Journal of Research on Com-
puting in Education, 21, 141-154.

Tyler, R. W. (1950). Basic principles of curriculum and
instruction. Chicago: University of Chicago Press.

Violato, C., Marini, A., & Hunter, W. (1989). A confirma-
tory factor analysis of a four-factor model of atti-
tudes toward computers: A study of preservice teach-
ers. Journal of Research on Computing in Education,
22, 199-211.

Watt, D. (1982). Education for citizenship in a computer-
based society. In Sediel, R. J., Anderson, R. E., &
Hunter, B. (Eds.), Computer literacy: Issues and
directions for 1985, pp. 53-68. New York: Academic
Press.

Wedman, J., & Strathe, M. (1985). Faculty development in
Technology: A model for higher education. Educational
Technology, 25, 15-19,



148

Wedman, J. F., Heller, M. O., & Strathe, M. I. (1986).
Changes in teachers' concerns about educational com-
puting. Computers in the Schools, 3, 63-71,

Whiteside, C., & James, R. K. (1986). Utilizing teachers
concerns to improve microcomputer implementation.
Computers in the Schools, 2, 29-41.

Wiles, J., & Bondi, J. C. (1984). Curriculum development:
A guide to practice. Columbus, OH: Charles E. Merrill
Publishing Company, A Bell and Howell Company.

Williams, C., & Johnson, A. B. (1990). A comparative
study of computer anxiety between education and com-
puter science students. Education, 110, 481-485.

Williams, F., & Williams, V. (1984). Microcomputers in
elementary education: Perspectives on implementation.
Belmont, CA: Wadsworth Publishing Company

Winer, J. L., & Bellando, J. (1989). Computer anxiety,
mathematics anxiety, and Holland vocational-personali-
ty types. Journal of Computers in Mathematics and
Science Teaching, 8(3), 22-24.

Winer, J. L, Strauss, M. J., Walling, D. D., Anderson, R.
M., Ronshausen, N. L., & Lutzer, D. J. (1988). Com-
puter science literacy training for educators: A case
study. Journal of Computers in Mathematics and Sci-
ence Teaching, 7(3), 26-29.

Wright, D. A., Melmed, A., & Ferris, E. (1984). Instruc-
tional use of computers in public schools. Washing-
ton, D.C.: National Center for Education Statistics.



APPENDICES



149

Appendix A

Letter of Transmittal and Item Pool for
Pilot Test of Survey Questionnaire

Dear teachers:

With the 1991-1992 academic year upon us, the integra-
tion of computer education into Korean classrooms is at
present in its initial stages. I have undertaken a study
which is directed at the acquisition of information to
assist in the effective implementation of instruction in
computer technology in Korea elementary schools. There-
fore, the enclosed questionnaire is an attempt to solicit
your opinions to formulate guideline recommendations for
the establishment of an inservice training program, direct-
ed at assisting Korean elementary teachers in the process
of closing the technological gap in the application of
computer systems to education.

There are three parts to the questionnaire:

1) The first part asks for demographic information
and to data upon the following: opinions of the
real and potential uses of computers in class-
rooms and teachers' actual and desired levels of
computer literacy training.

2) The second part asks for opinions about the mini-
mum competencies elementary teachers should pos-
sess to use computers effectively in classrooms.

3) The third part is directed at determining the
sources of computer anxiety experienced by ele-
mentary teachers.

There are no right answers or wrong answers; just select
the answer that best expresses how you feel. This ques-
tionnaire is completely anonymous, and no attempt will be
made to identify any individual or school. Your participa-
tion is not compulsory but voluntary. It will take about
20 minutes. Your time and thoughtful answers will be
appreciated and will be of great value to computer applica-
tions in the classrooms of the future.
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Part I: Background Information

This section includes a demographic survey and questions
on teacher's opinions about computers and their actual and
desired levels of computer knowledge. For each question,
please provide a frank and truthful answer or check only
the best one of several possible responses.

1. What is your gender?
a. Male b. Female

2. Please indicate your age. Age

3. For how long a period have you had computer experience?
)

a. None b. 1-3 months c. 4-6 months
d. 7-12 months e. 1-2 years f. 2 years or more

4. Have you used computers in your classroom?
a. No b. Yes

5. If yes, how many times? (number)

( )

6. Will you use computers in classroom teaching?
a. Yes b. No

7. Do you have a personal computer in your home?
a. Yes b. No

8. From whom or where have you learned
use? (You may chose more than 1)
a. No experience
b. Self-taught
c. Friends
d. Private institution
e. Compute manufacturer
f. University
g. Inservice training

about computers
)

)

)

9. Computer experience: Which statement most closely
applies to you?
a. I have no experience using computers.
b. I have used computer printouts produced by someone.
c. I have personally worked with a computer (played

computer games, input information for proces-
sing).

d. I have personally written a computer program.
e. I am proficient in one or more computer languages.
f. I earn my living with my knowledge of computer

software and hardware.
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10. Do you have computer anxiety in using or learning about
computer? ( )

a. Yes b. No

11. What are the obstacles to computer education? (Please
check one response per item.)

Yes No

a Lack of hardware

b Lack of software

C Lack of teacher's knowledge of computer

d Lack of good training program

e Lack of management support

f Please specify other

12. (a) What is your current level of computer knowledge? and (b) how
much would you like to learn about computers? (Please check one
response in each column.)

Actual level Desired level

a No experience

b Simple operation of computer

c Use and evaluation of courseware

d Administrative uses

e Writing small program (under 300 lines)

f Writing large program (above 300 lines)

g Develop software using computer science concepts
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Part II: Teachers' opinion concerning minimum computer
competencies in the classroom

Directions: Questions in this section are intended to
assess your perceptions about the minimum computer compe-
tencies elementary teachers should possess to use computers
effectively in classroom. On the basis of possible re-
sponses A, B, and C, defined below, please check a single
response to each of the following items.

A Inappropriate, not required of all teachers

B Required only by those teachers who teach micro-
computer courses.

C Required of all teachers.

No Items A B C

General computer literacy

1 The history of computers, especially since 1945

2 Computer terminology

3 The parts of a microcomputer system

4 Computer architecture (how the machines operate)

5 Keyboarding

6 Simple preventative maintenance

7 Professional repairs for microcomputer equipment

8 Comparison and evaluation of various hardware
systems

Education and the microcomputer A B C

9 Topics should be taught in a computer literacy
course

10 A variety of uses for microcomputers in education

11 Design of computer lesson plans

12 Evaluation of software appropriate to grade level
and subject specialization

13 Teacher utility programs (record keeping, etc.)
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Programming skills A B C

14 Systematic problem-solving: Flowcharting

15 Simple ability to translate a programming language

16 Simple programs in BASIC

17 Complex programs in BASIC

18 Programming in Pacal or C in addition to BASIC

19 A low-level programming language (i.e., an assembly
language)

Society and the microcomputer A B C

20 The social impact of microcomputer

21 Computer careers

22 The ethical/moral aspects of computer technology

23 The future of computing

24 Copyright law

Please specificy other
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Part III: Computer Anxiety

Directions: This section includes question intended to
assess the degree to which you feel anxious about the uses
of computers as learning and teaching tool. Please answer
all items, use the following response categories:

SD: Strongly disagree
D: Disagree
U: Undecided
A: Agree
SA: Strongly agree

Computer anxiety

SDUAS
D A

1 Computers can't provide motivation
for students to learn

2 Computers are very important in our
world

3 I would like to learn how to fix my
computer when it malfunctions

4 Historically, teachers have reject-
ed technological innovations, and
the computer is not likely to be an
exception to this trend

5 Computes are valuable educational
tools

6 Some day I will have a computer in
my home

7 All school job should be computer-
ized like jobs in banks

8 The development of computer tech-
nology will being more disadvantag-
es than advantages to us

9 I will develop educational software
with programming language

10 I hope for the widespread of com-
puter use
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11 Computers dehumanize society by
treating everyone as a number

12 I feel threatened when I see a long
program which was written in BASIC

13 Once I start to work with the com-
puter, I would find it hard to stop

14 Microcomputers are an example of
another fad in education

15 Computer in schools have an adverse
effect on students

16 I'll need a firm mastery of comput-
ers for my future work

17 I would not like to have a computer
to help me with paperwork

18 The potential for computers to im-
prove education is enormous--more
dramatic than any invention since
writing

19 Programming and computing is not
related to my teaching

20 A higher IQ or aptitude will be
required to learn computer skills

21 I would not like to learn a pro-
gramming language in depth

22 I don't enjoy learning about hard-
ware in depth

23 I know the role of flowcharting in
designing programming

24 I know what is important in pro-
gramming

25 I feel threatened by complex
machine language

26 Computers are too complicated to be
of much use to me

27 Computers motivate me positively

28 I am unsure of my ability to inter-
pret a computer printout

29 To study the computer in depth in
order to use it as an educational
tool makes me feel easy
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30 I operate a TV easily, but I am
anxious about turning a computer on
or off

31 I like programming because it helps
to improve problem solving skills

32 A computer could not make learning
fun

33 I expect the future use of comput-
ers by teachers will increase

34 The history of computers scares me

35 Students will derive benefits from
using computers

36 I could get good grades in computer
courses

37 I am afraid of using a computer
because it requires knowledge of a
programming language

38 I would like to enroll an in-ser-
vice training program in computer
uses in education

39 I am afraid that students will play
games instead of learning something
from the use of computers

40 Increasing technology may decrease
the skill levels required for most
jobs

41 I like to study books about pro-
gramming

42 Computer systems put too many peo-
ple out of work

43 Computer terminology sounds like
confusing jargon to me

44 I would like to use computers more
frequently for instruction

45 I would like to teach students how
to use a word processor

46 A person today can't escape the
influence of computers

47 Computers will make little differ-
ence in how people learn and think
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48 Computer systems can be designed
that will protect the privacy of
the individual person

49 I don't feel threatened by program-
ming

50 I will use the computer to teach
programming languages to my stu-
dents

51 Computers improve the quality of
our lives

52 The use of a computer is encourag-
ing to me

53 I have a lot of self-confidence
when it comes to working with com-
puters

54 Females can do just as well as
males in learning about computers

55 Computers are changing the world
too rapidly

56 Human beings will misuse the power
of computers

57 I am unsure of my ability to under-
stand the source code in other's
programs

58 More men than women have the abili-
ty to be computer scientists

59 Special capacities will be required
to learn programming skills

60 Generally, I would OK about trying
to solve a new problem on the com-
puter

61 I don't feel confident in my abili-
ty to learn to use a computer

62 I would not like to play games on a
computer

63 I feel apprehensive about using a
computer terminal

64 A computer can give a child more
attention than a teacher can
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65 I don't feel threatened by comput-
ers

66 I would not like to use education-
al software for instruction

67 Children should be introduced to
computers in elementary school

68 I want to teach my student to draw
pictures with computer software

69 I would like to learn how to use
educational programs for my teach-
ing process

70 I think using a computer would be
very hard for me

71 It is a mistake to teach BASIC

72 Elementary students do not need to
learn a programming language

73 I have avoided computers because
they are unfamiliar to me

74 I should create my own educational
programs because most computer pro-
grammers don't know how to put les-
sons together in teachable ways

75 Computers isolate people by inhib-
iting normal social interactions
among users

76 I am unsure of my ability to learn
a computer programming language

77 When I use a computer, I am afraid
I might damage it because of my
lack of computer knowledge

78 I feel uneasy when I see the com-
plicated insides of computers

79 Computers play an important role in
individualizing instruction

80 I want to learn another programming
language in addition to BASIC

81 Teachers should know how to use a
computer in their classrooms
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With the 1991-1992 academic year upon us, the integration
of computer education into Korean classrooms is at present
in its initial stages. I have undertaken a study which is
directed at the acquisition of information to assist in the
effective implementation of instruction in computer tech-
nology in Korea elementary schools. Therefore, the en-
closed questionnaire is an attempt to solicit your opinions
to formulate guideline recommendations for the establish-
ment of an inservice training program, directed at assist-
ing Korean elementary teachers in the process of closing
the technological gap in the application of computer sys-
tems to education.

There are three parts to the questionnaire:

1) The first part asks for demographic information
and to data upon the following: opinions of the
real and potential uses of computers in class-
rooms and teachers' actual and desired levels of
computer literacy training.

2) The second part asks for opinions about the mini-
mum competencies elementary teachers should pos-
sess to use computers effectively in classrooms.

3) The third part is directed at determining the
sources of computer anxiety experienced by ele-
mentary teachers.

There are no right answers or wrong answers; just select
the answer that best expresses how you feel. This ques-
tionnaire is completely anonymous, and no attempt will be
made to identify any individual or school. Your participa-
tion is not compulsory but voluntary. It will take about
20 minutes. Your time and thoughtful answers will be
appreciated and will be of great value to computer applica-
tions in the classrooms of the future.
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Part I: Background Information

This section includes a demographic survey and questions
on teacher's opinions about computers and their actual and
desired levels of computer knowledge. For each question,
please provide a frank and truthful answer or check only
the best one of several possible responses.

1. What is your gender?
a. Male b. Female

2. Please indicate your age. Age

3. What is your position?
a. teacher b. Head teacher

( )

4. For how long a period have you had computer experience?
( )

a. None b. 1-3 months c. 4-6 months
d. 7-12 months e. 1-2 years f. 2 years or more

5. Have you used computers in your classroom? If yes, how
many times? (number)
a. No b. Yes )times

6. Will you use computers in classroom teaching?
a. Yes b. No

7. Do you have a personal computer in your home?
a. Yes b. No

8. From whom or where have you learned about computers
use? (You may chose more than 1) )

a. No experience
b. Self-taught
c. Friends
d. Private institution
e. Compute manufacturer
f. University
g. Inservice training

9. Do you have computer anxiety in using or learning about
computer?
a. Yes b. No
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10. What are the obstacles to computer education? (Please
check one response per item.)

Yes No

a Lack of hardware

b Lack of software

C Lack of teacher's knowledge of computer

d Lack of good training program

e Lack of management support

f Please specify other

11. (a) What is your current level of computer knowledge? and (b) how
much would you like to learn about computers? (Please check one
response in each column.)

Actual level Desired level

a No experience

b Simple operation of computer

c Use and evaluation of courseware

d Administrative uses

e Writing small program (under 300 lines)

f Writing large program (above 300 lines)

g Develop educational software using computer science
concepts
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Part II: Teachers' opinion concerning minimum computer
competencies in the classroom

Directions: Questions in this section are intended to
assess your perceptions about the minimum computer compe-
tencies elementary teachers should possess to use computers
effectively in classroom. On the basis of possible re-
sponses A, B, and C, defined below, please check a single
response to each of the following items.

A Inappropriate, not required of all teachers

B Required only by those teachers who teach micro-
computer courses.

C Required of all teachers.

No Items A B C

General computer literacy

1 The history of computers, especially since 1945

2 Computer terminology

3 The parts of a microcomputer system

4 Computer architecture (how the machines operate)

5 Keyboarding

6 Simple preventative maintenance

7 Professional repairs for microcomputer equipment

8 Comparison and evaluation of various hardware
systems



163

Education and the microcomputer A B C

9 Topics should be taught in a computer literacy
course

10 A variety of uses for microcomputers in education

11 Design of computer lesson plans

12 Evaluation of software appropriate to grade level
and subject specialization

13 Teacher utility programs (record keeping,
wordprocessor etc.)

14 Design and creation of education soft-
ware/courseware

Programming skills A B C

15 Systematic problem-solving: Flowcharting

16 Simple ability to translate a programming language

17 Simple programs in BASIC

18 Complex programs in BASIC

19 Programming in Pacal or C in addition to BASIC

20 A low-level programming language (i.e., an assembly
language)

Society and the microcomputer A B C

21 The social impact of microcomputer

22 Computer careers

23 The ethical/moral aspects of computer technology

24 The future of computing

25 Copyright law

Please specify other
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Part III: Computer Anxiety

Directions: This section includes question intended to
assess the degree to which you feel anxious about the uses
of computers as learning and teaching tool. Please answer
all items, use the following response categories:

SD: Strongly disagree
D: Disagree
U: Undecided
A: Agree
SA: Strongly agree

SDUAS
D A

1 I am sure of my ability to learn a
computer programming language

2 I feel apprehensive about using a
computer terminal

3 I would like to learn a programming
language in depth

4 I feel at easy when I see the com-
plicated insides of computers

5 I will use the computer to teach
programming languages to my stu-
dents for improving problem solving
skill

6 I would like to use computers more
frequently for instruction

7 I would like to learn how to use
educational programs for my teach-
ing process

8 Programming and computing is not
related to my teaching

9 A higher IQ or aptitude will be
required to learn computer skills

10 I would not like to play games on a
computer

11 I don't enjoy learning about hard-
ware in depth
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12 I should create my own educational
programs because most computer pro-
grammers don't know how to put les-
sons together in teachable ways

13 I have avoided computers because
they are unfamiliar to me

14 I am afraid of using a computer
because it requires knowledge of a
programming language and lots of
computer knowledge

15 I don't feel threatened by program-
ming

16 To study the computer in depth in
order to use it as an educational
tool makes me feel uneasy because
it is not related to elementary
education

17 I operate a TV easily, but I am
anxious about turning a computer on
or off

18 I don't feel confident in my abili-
ty to learn to use a computer

19 More men than women have the abili-
ty to be computer scientists

20 I could get good grades in computer
courses

21 I am afraid that students will play
games instead of learning something
from the use of computers

22 The use of a computer for new edu-
cational method is encouraging to
me

23 Computers are too complicated to be
of much use to me

24 I don't feel threatened by comput-
ers

25 When I use a computer, I am afraid
I might damage it because of my
lack of computer knowledge

26 I would like to teach students how
to use a word processor
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27 The history of computers does not
scare me

28 I would not like to use
software for instruction

educational


