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This study was supported by the Texas Education Agency

and initiated by a consortium composed of Apple Computer,

the University of North Texas, and the Hurst-Euless-Bedford

Independent School District, one of the six schools involved

with the Columbus Project. The problem in this descriptive

study is to determine if training teachers to use

application, management, and instructional software on the

Macintosh computer will increase their productivity. The

sample of teachers involved with the study volunteered for

the training. Five methods of data collection were utilized

to gather information to evaluate this multidimensional

construct about teacher productivity. The working

definition of productivity incorporated efficiency and

effectiveness, and other relational variables were

examined, to reveal pertinent feedback that might support a

more complex perception of teacher productivity. The

instruments included the Stages of Concern Questionnaire, to

measure initial and final concerns, a pre-and posttraining

utililzation survey, weekly diaries that recorded reactions

to the training and time, comfort, and productivity



information on the eight teaching components. The findings

depict numerous significant changes in the participants'

concerns, usage, comfort, empowerment, productivity, and

efficacy. Each variable demonstrated a positive effect on

teachers' overall feelings of increased productivity. The

training generated confidence, creativity, pride, and a

renewed professionalism in their abilities to produce

efficient, accurate, attractive, and effective instructional

materials.
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CHAPTER I

INTRODUCTION

Power On! New Tools for Teaching and Learning (1987),

a report published by the U.S. Office of Technology

Assessment, discovered that only about one-third of all

teachers of Grades K through 12 have had even 10 hours

training in technology, and only about half of all teachers

nationwide have reported ever using computers for instruc-

tional purposes. These staggering statistics provide the

answer to the question of why teacher technology training is

presently of vital importance. Additionally, the 1991

budget report on education of the National Governor's

Association recommends matching funds for districts that

form consortiums for implementing technology improvements

(1990). Consequently, the goal set by the National Fund for

Improvement in Education (1990) of having a computer and

appropriate software on the desk of each teacher by 1991

appears unrealistic and unattainable with the present pace

of training and implementation. However, many school

districts have incorporated this goal in their strategic

plan for technology training and implementation.

1
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This study presents the technology plan and guidelines

for the integration of technology throughout the curriculum

established by the Hurst-Euless-Bedford Independent School

District. Allen and Carrier (1989) believe that technology

training should not be the total responsibility of the

school district. They feel that the state departments of

education, colleges, and private companies should involve

themselves in teacher training programs.

This study describes the development of such a

coordinated effort. With the support of the Texas

Education Agency, Apple Computer, the University of North

Texas, and the Hurst-Euless-Bedford (HEB) I.S.D. formed a

consortium which participated in the Columbus Project. As

reported by Banner (1989), the Columbus Project pairs a

single school site with a major university; HEB's Trinity

High School was one of the six schools selected by Apple

Computer to participate in the project. Each of the six

schools, located throughout the Southwest, will focus on a

particular topic for application. The major focus for

Trinity High School was "teacher productivity" and

"empowerment." Each site will share information gleaned

from its individual focus.

Since the majority of teachers have little or no

training in technology, two important issues must first be

addressed: who should receive the training and what should

e
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be taught. In Dalton's (1989) opinion, teachers should

make the decision to join training programs. He proclaims

that one or two disgruntled teachers can damage an entire

program, and he asserts that equipment should be allocated

only to those who are willing to use it. Patricia

Sturdivant (1989), Houston I.S.D.'s superintendent of

technology, suggests teachers should not be forced to

receive training; rather, "they must be willing."

Additionally, Sturdivant requires teachers who receive

computers to attend the appropriate competency-based

training sessions. Each training program has prerequisites,

a pretest, and a posttest designed to check the teacher's

proficiency.

According to Hirvela (1989), "Technology can be a

marvelous handmaiden to education, but it should be nurtured

rather than force fed" (p. 44). Hirvela supports the

suggestions of Dalton (1989) and Sturdivant (1989), that

only teachers who are willing and have the desire to expand

their knowledge about technology should be selected for

training. Teachers are the key agents in determining the

success or failure of any innovative effort. In the Rand

Change Agent Study, Berman and McLaughlin (1977) found that

successful adaptation to change among teachers was unlikely

unless they were willing to work hard to make it happen.

Clarity, congruency, and cost, as determined by Doyle and

o
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Ponder (1977), provide the main impetus for participation in

training sessions.

Doyle and Ponder (1977) state in their "practicality

ethic" that teachers evaluate innovative change according to

how practical and relevant the change procedures appear.

Many teachers lack the understanding of procedural changes

because they are bombarded with theory, when all they desire

is concrete "hands-on" practice to build the confidence they

require to utilize the innovation in their classrooms.

Dalton (1989) recognized that when teachers lack confidence

to integrate innovation, they ignore it.

Trinity High School will provide training to those

teachers who actively and voluntarily seek technology

training, and who establish a sincere commitment to the

school's technology plan by sharing their knowledge with

colleagues for the eventual school-wide implementation

endeavors delineated in its strategic plan for technology.

Once trained, teachers will be placed in what Strudler and

Gall (1988) term the "multiplier mode" (p. 14). Acting as

mentors, they will share their new knowledge and skills with

colleagues through workshops and demonstrations and act as

building specialists and consultants for problem solving.

In support of technology training, Strudler and Gall (1988)

say, "Training helps to move teachers through an awkward

__-_ --
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transitional learning period to the stage where they view

computers as another professional tool" (p. 6).

The idea of what to teach teachers about technology has

changed drastically over the past 10 years. A decade ago

knowledge of how to program the computer was considered to

be the suitable approach for teacher training. It was

believed that knowledge of how the computer worked would

provide the teacher with the confidence and skills essential

for effective utilization. Today, the computer is often

clumped with other similar technological machines which one

effectively utilizes with little knowledge about its inner

workings. As stated by Marker and Ehman (1989),

"Increasingly, computer technology is taken for granted by

teacher and student alike because it permeates the world

around them" (p. 27). Computer technology has become more

powerful and more user friendly. As a result, as Sturdivant

(1989) believes, the majority of teachers have no need for

programming skills. The focus today, according to Chen

(1989), is primarily on utility management and instructional

software applications; the computer is viewed as a teacher

support system, a tool to enhance productivity. Training

programs vary from individual software packages that teach a

specific set of essential elements to generalized integrated

packages that can manipulate a tremendous amount of data.

. on wnewrnwmsnunwmMr r®nsm p na .n. ., . .
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Valdez (1989) concurs with Chen (1989) and Sturdivant

(1989) that most training no longer includes programming,

but focuses on using the computer as a tool. He asserts

that technology should help teachers solve old problems, as

well as provide more effective means of solving the daily

practical problems of the teaching environment. Application

software primarily includes training in word processing,

spreadsheets, databases, telecommunications, and hypermedia.

Eastment (1986) cites several reasons why application

software is better than using a specific software program

for instruction. He feels it is immensely time-consuming

for teachers to learn to use most software effectively. In

addition, teachers fear students will already know the

software, and it is difficult to integrate. In support of

application software, he presents the following assertions:

(a) teachers only need to learn one program, (b) the

software can be used in the real activities of the class,

(c) the software is portable, (d) there is no right answer,

and, most importantly, (e) the teacher is the knower or

source. Thus, the intent of application training is to help

teachers utilize and stay abreast of the vast volume of

information presently being generated.

Bitter and Yohe (1989) visualize two fundamental goals

for teacher training: application of products and under-

standing of processes. Although they foresee the need for
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teachers to be exposed to the available software products

for evaluation and mastery, they also stress that teachers

need to understand the processes of technology to allow them

to adapt to change as the technology continues to develop.

These concerns substantiate Senese's (1984) observation that

up to the present decade one's formal education would

prepare one for a lifetime in most careers, but today most

adults will require retraining every 5 to 10 years

throughout their lifetime. For teachers, the concept of

continual professional development will provide the key to

successful adaptation to new technology--a lifetime

commitment to training and change.

The "tool" concept of the computer is emphasized to

provide teachers with flexibility during implementation.

Paris (1987) recalls two different perceptions of computers

as professed by Amarel (1983) and Sheingold, Hawkins, and

Char (1984). Computers have been described by Amarel (1983)

as "inkblots" (p. 265). By this term he implies a dimly

perceived vision of the computer's true impact on education.

Sheingold, Hawkins, and Char (1984) describe the computer as

a "flexible, interpretable device" (p. 3). This later

vision of the computer contributes to the empowerment

trainers now see as essential for teachers to possess.

Paris (1987) discovered that when teachers are given the

power to exercise their own professional judgment, they
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craft the technology in ways that are consistent with their

values and assumptions about teaching and learning. Each

person's interpretation of the application provides the

focus for his or her plan for incorporation of technological

change.

The emphasis on computer technology as a "tool" is

supported by many educators as a means of increasing teacher

productivity. As expressed by Anderson (1987),

"Technologies are the tools, machines, materials, and

techniques designed generally to reduce labor, to increase

production, or otherwise improve the value of our lives" (p.

10). Society both accepts and expects improvements in

technology. As society accepts and adopts technological

innovations and methodologies, it rarely goes back to the

old way of doing things (Anderson, 1987). Matthes (1987)

believes that although changes in technology will require

more careful planning by teachers, these changes should

enhance their role as "managers" of educational experiences.

Essentially, the purpose of technology has always been

to make easier the tasks involved with production of output

for the ultimate goal of increasing productivity.

Computers, as stated by Chen (1989), can provide teachers

with more time for preparation for instruction because they

help release teachers from clerical tasks and paperwork.

He adds-in support of technology that computers will

RE
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improve the professionalism of all educators as managerial

tasks become automated. Time, as Boe (1989) professes, is a

teacher's scarcest commodity.

Computer technology can provide the opportunity for

teachers to change the way they perform their methods of

management and instruction. If teachers accept the

opportunity to learn from technology, then one can say the

potential for change exists. If they refuse to accept the

opportunity, then no potential for change exists. Only when

teachers allow themselves to experience the possibilities

technology offers can they truly evaluate its potential and

incorporate the technology by altering, adapting, and

adjusting it to meet their needs. Not to accept the

opportunities of technology may ultimately handicap the

educational potential of teachers, for they will emerge as

the technologically disadvantaged.

Statement of the Problem

The problem in this study was to determine whether

training teachers to use application, management, and

instructional software would make subjects more productive

in their work.

Research Questions

The following research questions are addressed in this

study:
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1. What are the differences between pretreatment and

posttreatment levels of concern for teachers who enroll in a

computer applications course?

2. What are the characteristics of the participants in

the computer training course?

3. What are the differences between pretraining level

of use and posttraining level of use?

4. What is the relative increase in frequency of

computer utilization with training?

5. How do personal concerns and level of comfort with

the technology change as skills develop?

6. What amount of time outside of class do teachers

report spending learning about computers?

7. How much time is required for mastery of individual

training components?

8. What resources are essential for successfully

completing the training program?

9. What conditions of the computer training

environment are reported by teachers as most effective?

10. What characteristics of computer applications make

teachers feel more productive in their work?

11. What ways do teachers utilize the knowledge and

the skills developed as a result of the training?

12. How does the concept of empowerment change as

skills develop?
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Limitations

This study will provide information which will be

specific for a select group of teachers. Broad

generalization will not be possible because of the

particular circumstances surrounding the special

considerations given to this endeavor by all members of the

consortium. Another limitation which should not be

overlooked is that only Apple equipment is used in this

study; therefore, the achievement, or lack thereof, should

not be generalized to all technological machinery.

Definition of Terms

The following terms will be used throughout this study:

1. Application software--software that allows the user

to direct and utilize the software according to the user's

intended outcome.

2. Empowerment--the ability and confidence one

possesses in manipulating computer technology.

3. Hypermedia--a level of computer use that

incorporates software with traditional audio-visual

materials; bringing them all together in one storage medium

that can be steered by one device (a keyboard, a mouse, or a

touch screen).

4. Teacher productivity--the effectiveness and

efficiency with which a teacher completes an identifiable
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and measurable task that can be used for appraisal of

performance objectives.

5. Technology--all machinery related to the computer

industry.

The following abbreviations will be used throughout

this study:

1. HEB--Hurst-Euless-Bedf(,rd Independent School

District.

2. SoCQ--Stages of Concern Questionnaire.

3. Mac--Apple's Macintosh Computer.

.



CHAPTER II

REVIEW OF THE LITERATURE

Definitive research data in the area of teacher

training and its implications for increasing teacher produc-

tivity is not available; consequently, the majority of

information cited represents beliefs, opinions, and

projections of educators concerning the potential for

change. The review of literature for this study will be

divided into four sections: (a) approaches to change,

(b) resources and support, (c) empowerment, and

(d) productivity.

Approaches to Change

This section is subdivided into four areas that pertain

to available experiences and research designs which have

been utilized or suggested for effectively dealing with

teacher training programs: (a) utilization of a staff

development training model, (b) affective outcomes,

(c) cognitive outcomes, and (d) skill development and

behavioral outcomes.

13
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Staff Development Training Model

Hennecke (1988) believes training programs design their

objectives to produce at least one of three varieties of

outcomes: affective, cognitive, and skill and/or

behavioral.. Affective outcomes include changes that alter

an individual's values and beliefs, cognitive outcomes

reveal gains in a specific knowledge base that did not exist

before training, and skill and/or behavioral outcomes

demonstrate observable and evaluative actions displayed by

the trained individuals. Therefore, a program which

encompasses all three varieties of outcomes reflects what

new beliefs, new knowledge, and new skills and/or behaviors

an individual may possess. Stuckmon and Knapke (1986) paint

a similar picture for successful training with attention to

three equally important components: knowledge, process, and

attitude.

Metcalf (1989) has suggested a model for professional

skill development which is attentive to the four major

developmental processes associated with change. She

believes these phases must occur sequentially if change is

to take place with minimal frustration and confusion.

Following the prescribed method for training teachers can

develop the desired skills, and also demonstrate the ability

to transfer those skills to the work setting. The sequence

of the four phase model is as follows:
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Phase 1: Specification of objectives

Phase 2: Conceptual training

Phase 3: Skill development

Phase 4: Evaluation.

The Metcalf Model (1989) provides and represents the

potential for change in all three domains specified by-

Hennecke (1988). Phase 1 considers the affective realm,

phase 2 ensures the cognitive abilities, and phases 3 and 4

combined provide the skills and/or behavioral observations.

Affective Outcomes

As supported by Fulton (1989) computer anxiety is the

initial psychological hurdle which teachers must overcome.

She adds training is critical to the accomplishment of this

task, "Training gives teachers the necessary skills to work

the technology" (p. 12). Once teachers master the skills of

the technology and acquire the confidence and control over

the technology, they feel prepared to take the risk of using

it in their classrooms, for their fear of embarrassing

themselves has been substantially reduced or eliminated. It

is precisely in this risk that training helps; it reduces

the fear and helps prepare teachers to maintain the control

they consider essential.

Hall, Loucke, and Rutherford (1975) developed a

questionnaire that can be administered to teachers to

evaluate their present stage of concern about a particular
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innovative effort. Seven stages have been identified, from

zero to six; each represents a specific level of individual

concern that is developmental in nature, moving to higher

stages over time as prior concerns are alleviated.

Cecchelli and Baecher (1987) have utilized the SoCQ to focus

on the personal dimension of the use of computers at the

secondary level. They found a significant increase in

impact concerns teachers experienced after the intervention

of computers, and a positive attitude toward the change

because the teachers saw themselves as participants in the

school's program of change. In summary, Cecchelli and

Baecher suggest inservicing be data-based, personalized, and

responsive to the concerns of teachers.

Banks and Havice (1989) recognized the need to be

attentive to teacher concerns. They recommend continual

reinforcement for novice users by stressing the benefits

they will attain down the road. Valdez (1989) suggests

three ways potential benefits can be reinforced: by

newsletters, principal support, and parent involvement.

Dalton (1989) stresses the importance of an "ideal change

agent" (p. 25) who understands the change process, someone

who can attend to his client's needs and wants. Teachers

desire to feel like part of the change process. Boe (1989)

concurs that they can readily achieve this feeling if the

knowledgeable change agent involves the teachers in the
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training decision-making process. Valdez (1989) states that

it is a big mistake to target inservice activities to the

wrong level of a participant's need. As Valdez concludes,

the training is for evolution not revolution. The goal, he

states, should be to foster incremental improvement the

teacher's way.

Cognitive Outcomes

Fulton (1989) also suggests education in the

technology. She sees training and education as two coequal

sides of the training issue; training alone will not provide

the integration of technology nor will the knowledge of

technology without the training. The bottom line in

education is to increase student learning, not just teacher

learning. Training and education in technology, therefore,

will ultimately benefit both teacher and student. The

education of teachers provides them with the knowledge of

when, where, and how to incorporate the technology, and the

training in technology provides them with the power,

confidence, and ability to incorporate the technology in

their classrooms.

Moonen (1989) believes the best way to present useful

training is to provide teachers with information that they

see as acceptable and valuable to them. Because programming

skills are no longer a prerequisite for computer utili-

zation, teachers readily see how application software can be
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manipulated to create their own instructional materials.

Fulton (1989) believes with the aid of the new integrated

software programs teachers can extend their reach beyond the

standard textbook-based teaching to serve as coaches to

their students.

An additional factor exposed by Moonen (1989) is the

culture of the school which encompasses its own priorities

and its own interpersonal relationships. If the inservice

is to be successful, the use of computers for a total school
environment must be considered, for as Moonen states,

"Taking the school as the organizing unit for inservice

training could optimize the success of the training session"

(p. 9). And he further states, "As there is no single

general theory about how to ideally organize the teaching-

learning process, schools should try to find and shape their

own optimal teaching-learning environments and

circumstances" (p. 10).

Bitter and Yohe (1989) believe that the infusion of

technology has not been fully realized, because at the

college level, faculty members are not computer literate

themselves. Teacher education programs, they continue, can

help by taking a proactive role in recognizing how

technology can be implemented to meet the future needs of

schools. A critical point stressed by these educators is

that teachers are not "receiving" the training. The issue

WAR"W"WWWWWWAMN
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of how to train teachers about technology is complicated,

and as Gooler (1989) foresees, new technology systems are

likely to require new management and implementation skills

on the part of the teacher. Gooler sees continual

technology education on the part of the teachers as the key

to the development of a teacher's ability to manage and

implement technology.

Paris (1987) introduces alternative methods from the

traditional training that is "done" to teachers. Her

approach is fourfold: (a) make change an individual not

institutional process, (b) allow individual change by

permitting teachers to confront and question their

practices, (c) provide flexibility in pace and character for

each teacher, and (d) be attentive to the personal

perceptions of each teacher's use of the technology. Paris

found that at first teachers are not comfortable with the

described method of training. She relates how through the

first year of her study teachers complained and demanded

what would be expected of them, because they were unfamiliar

with their new role as pedagogical experts. Paris (1987)

concludes, "With the realization that we were approaching

them as professionals that they are, trusting their

professional judgment and their own desire to grow and

learn, came exhilaration" (p. 167).

-W--.W-w4$wFRwm
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Marker and Ehman (1989) support training that

fosters incremental improvement for teachers through a

training environment that promotes adaptability and

flexibility in the way teachers fundamentally utilize the

technology. Ernest and Lightfoot (1986) found with

increased knowledge and decreased anxiety teachers are

better prepared to utilize computer technology.

Additionally, Jalbert (1986) suggests that the problem of

faculty technophobia may contribute to the fear of

technology. Obviously, it is difficult to completely

separate the three outcomes, affective, cognitive, and

skills and/or behavioral, for they are inextricably

interrelated.

Skill Development and Behavioral Outcomes

Stuckman and Knapke (1986) found teachers who

experience success with computers readily seek additional

training to enhance their competencies. Most teachers,

however, do not master computer skills quickly.

Consequently, Jalbert (1986) suggests providing teachers

with more time than is anticipated for computer competency

building. Practice that primarily involves hands-on

experience with the actual computers the teachers will be

using in their classrooms will help them easily develop the

necessary skills to operate the computer. With practice

comes not only skills but confidence and control over the

technology. Morwood (1987) reveals that once teachers
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understand the role of computers in their lives, they

realize the computer is not there to replace them, but to

enhance their teaching.

Inoculation theory is what Olson (1986) terms this

hands-on experience; it will increase awareness and comfort,

and reduce fear. Hands-on experience will also reveal the

capabilities and limitations of the technology and will

provide teachers with a realistic vision of what the

computer can and cannot do for them, for teachers must

envision the integration before they can actually perform it.

Anderson (1986) reports, "The significance of the new

technologies lies in how we are changed by them" (p. 10).

The new knowledge gained creates new methods of doing

things, thereby changing an individual's behavior.

Individuals seldom escape from this process. Anderson

believes man has achieved the stage of "multiliteracy"

(p. 15), a concept closely related to the "information age."

The ability to handle the vast amount of information

being generated daily is becoming crucial to one's

existence. Anderson (1986) recalls that Ferris (1985) said,

"In only four decades the incredible computer has become the

indispensable computer" (p. 3), and that Lich (1985)

predicts that students will become more dependent on

computers for researching, recording, memorizing,

thinking and solving problems. If students are to

plow"
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succeed in handling information successfully, it seems

essential that students must be exposed to teachers who have

the skills to utilize computer technology in their

instruction. Teachers must become models for students.

Bean (1988) found that one way to help teachers use

technology in their instruction is to show them the

relevance of the activities in terms of their own teaching

values and interests. He purports that if teachers can be

convinced the activities will be congruent with their

teaching objectives, then they will exert the effort and

take the time to learn how to use the software. In summary,

Matthes (1987) states that ultimately it will be the

teachers who decide if technology enhances the learning

process. Consequently, the teacher's success or failure to

master the necessary skills and behaviors will determine the

extent of the integration of technology into the curriculum.

Resources and Support

This review of literature discusses three primary

methods of support selected to enhance teacher technology

training programs: equipment budget, access to equipment,

and support personnel. The presence of each component helps

maximize the potential for successful training and

incorporation of technology.

Dalton (1989) states, "The single greatest impediment

to meaningful change is simple lack of resources" (p. 26).
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The initial concern in computer technology training is

hardware requirements, not only for the training session,

but also for the hands-on exposure outside of the training

environment. Trainers need to examine the infrastructure

within the schools where the teachers are assigned.

Training teachers on equipment that is not available to them

is not only counterproductive, but it can also compound

teacher frustration and dedication to change. The training

environment should also resemble as much as possible the

conditions in which the teachers will be utilizing computers

in their classrooms. Similar training and working

environments promotes integration and increased comfort

levels with the machinery. Knierzinger (1988) feels it is

easier for teachers to adapt to a well-equipped classroom

than it is for them to be trained in a well-equipped

environment and then have to cope with limited resources in

their classrooms.

Moonen (1989) suggests a way to increase teacher

involvement is to provide teachers with a computer to use at

home for both professional and personal development.

Additionally, Moonen (1989) strongly believes teacher

training programs should be taught with computer

technology, because this will help teachers visualize how

the technology can be implemented in their lesson

preparation and instructional delivery.
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Weaver (1987) supports the whole-school approach.

Obviously, as pointed out by Dalton (1989), training

teachers from different schools can be a perplexing problem

for trainers, because equipment is rarely consistent among

schools. Therefore, training teachers from one school

allows for continuity between training and integration.

Weaver adds that the whole-school approach encourages

teachers to collaborate and review working practices across

all aspects of school life. In support of teacher training

and computers for teachers at home, Martin and Lundstrom

(1989) found a significant difference between attitudes of

teachers for the predictor variables of computers at home

and computer coursework.

Anderson and Odden (1986) warn trainers about the

tendency to make too many changes simultaneously, which they

call "innovation overload" (p. 581). Successful programs

avoid this trap, and Anderson and Odden (1986) add that

teachers are more inclined to welcome improvement efforts

which have clear priorities and focus on a single commitment

for more than one year.

Accessibility to computers is another vital consider-

ation which can determine the success or failure of

training. Hafsted (1987) supports the creation of a staff

workroom where teachers can have access to equipment

throughout the day. A teacher workstation, as suggested by
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Chen (1989), will provide teachers with access to utility

programs, instructional management systems, and other office

automation tools. Districts that are not capable of

providing teachers with their own computers can initially

develop a workstation to give teachers the opportunity to

begin utilizing computers as productivity tools to help ease

their clerical duties and paperwork.

Weaver (1987) reports that a crucial element of

training is the extent to which support personnel are

utilized as adjuncts to training programs. Support

personnel should make teachers feel comfortable about asking

for help; moreover, support personnel should be knowledge-

able enough to provide immediate assistance in problem-

solving situations, for credibility is an important factor

in building teacher confidence and commitment to change.

The principal is another individual who can contribute to

teacher support and commitment. Teachers need to see the

involvement and experience the encouragement of their

principal. According to Anderson and Odden (1986), a

principal who makes training a top priority will enhance the

desire of teachers to be committed and successful. In the

Rand Change Study (1977), Berman and McLaughlin found that a

"gatekeeper" (p. 145), someone who is responsible for the

change and someone to whom the teachers can address their
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concerns and problems throughout the entire process, is

essential for a successful program.

The conference of the National Institution of Education

(1986) concluded that if educational technology is to be the

catalyst for teacher growth and school reform, then it must

establish a partnership whose critical members are teachers

and administrators, and whose support team includes

students, parents, and members of the community, the

computer industry, and the university. A teacher in the

above study stated that teachers alone cannot be the sole

reformers, because they have a "sphere of influence that

generally stops abruptly at the classroom's edge" (p. 17).

The mere presence of supporters who are in a position to

accomplish the desires of teachers validates the influence

and professional stature of teachers, for supporters are not

present to mold the behavior of teachers, but to facilitate

teachers' growth (Institute of Education, 1986).

Empowerment

Empowerment is defined as the feelings teachers possess

as they strive to develop control over computer technology.

A major concern of teachers is control over their

environment. Anything that can be a potential threat to

control is closely scrutinized and sanctioned before it is

allowed to enter their classrooms. Many teachers still see

computers as major threats to control. Their fear has

m.
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placed several of them in an awkward position in their

careers. Clifford (1987) believes although computers will

not replace teachers, teachers who choose not to learn about

computers will eventually be replaced by those who choose to

learn.

A term frequently associated with technology

empowerment is efficacy, or view of one's ability. The two

are connected not only because they are both internalized

perceptions, but also because one complements the other.

Coleman (1966) explained efficacy as a control mechanism

that students have for determining their success. This

conception perhaps reveals the connection between the terms;

efficacy enhances empowerment, for one must have control

over the technology to produce valued outcomes. In fact,

Berman and McLaughlin (1978) discovered that teachers who

accept school improvement initiatives have higher levels of

efficacy. Interestingly, Ashton and Webb (1986) also report

that efficacy affects teachers' personal development as well

as classroom instruction. Rosenholtz (1989) discovered that

schools which promote a sense of efficacy in their teachers

had students who increased their scores on standardized

tests in math and reading; these same teachers also

exhibited a decreased rate of teacher absenteeism. Given

these relationships, researchers are presently examining the

implicit ways teachers develop their computer abilities in
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order to define effective methods for future technology

training. Matthes (1987) points out that successful

consortium already exist that incorporate the "teacher

centers" (p. 31) movement.

Productivity

The review of productivity literature reveals two ways

of viewing the computer: as a personal productivity tool

and as an instructional delivery tool. Austin (1988) found

in a faculty computing survey that his faculty was equally

interested in the computer as a personal productivity tool

and an instructional delivery tool. However, most of the

literature does not delineate between the two conceptions,

because both attempt to describe teacher productivity as an

all-encompassing concept.

According to the Office of Educational Research and

Improvement (1986), better software will increase

productivity. Better training for teachers in evaluation

and review of educational software is emphasized as an

important means of increasing productivity. Software can be

used to support the existing teaching-learning environment.

In fact, Moonen (1989) reflects upon the future by

predicting software will be able to imitate skills that have

previously been restricted to only a few adroit individuals.

More user-friendly software is one way to convince "die

hard" objectors that they possess the ability to become
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masters over the machine they see as a potential threat to

their role as a teacher.

Management defines productivity as the effectiveness

and efficiency with which an employee completes an

identifiable, measurable, and appraisable task (Chantico,

1985). There are presently few "true" efficiency standards

for teachers, but with technology integration and institu-

tionalization, standards and performance criteria will

undoubtedly be established for each task that can be managed

using technology. What makes teacher productivity unusual

and attractive is that teachers now have the opportunity to

determine the majority of their own efficiency standards.

Administrators and teachers can work together to establish

standards and track performance for accountability. In

support of increasing and establishing teacher efficiency,

the Carnegie Foundation (1988), in a national survey,

reported that 70% of teachers felt that better use of

technology would provide them with more time for

instructional preparation.

O'Connell (1990) proclaims that the "world won't wait

for the nontechnical graduate." The time is now for

education to embellish its effective research with the

addition of efficiency that incorporates technology to

produce a knowledgeable society that is well prepared to

work with the machinery of the information age. Efficiency
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includes both monetary expenditures for technology and the

training of teachers in proper practice, implementation, and

utilization.

Distributing information on integration techniques and

providing teachers with demonstrations of teachers utilizing

the technology through videocassettes or the district's

cable television system will help teachers learn to use

productivity tools. As teachers see successful

implementation, their knowledge about integration will grow

and their fear will decrease. A report of the Commission on

the Future Education of Teachers, entitled Society, Schools,

and Teacher Preparation (Orlosky, 1988), recommended that

preservice teachers be provided with technology laboratory

training. The report concluded that if teachers were more

familiar with the technical aids, they would be more

effective in creating better instructional deliveries.

Laboratory training, according to the report, would provide

teachers with the opportunity to learn the latest

technology and the incentive to continue their professional

development.

Senese (1983) affirms that a teacher's lack of

knowledge will yield fear and trepidation, not confidence

and creativity. Obviously preservice training cannot help

teachers already teaching, but preservice training is

presently the best method of preparing future teachers to



31

use technology efficiently. Data collected from education

students by Hannaford (1988) at Washington State University

reveal that future teachers think computers are simple,

flexible, and accessible tools. Slowly the information

generation is emerging as expectation replaces anticipation.
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CHAPTER III

METHODS

Population

This study is descriptive. It provides information

about the experiences of 25 teachers from Trinity High

School in the Hurst-Euless-.Bedford Independent School

District who volunteered to participate in a computer

technology training program, which included management and

instructional applications, from January through May 1990,

or approximately 16 training sessions. It is phenomeno-

logical in the sense that it attempts to describe the

procedures for training teachers in technology by making

them responsible for their individual accomplishments and

learning. A majority of the data is composed of transcripts

from personal interviews, compilations of weekly diaries,

and field notes by the researcher on class observations.

Composition of Technology Training

The participants in this study received training that
included exposure to and practice in management and instruc-

tional software applications. The training was divided into

eight major teaching components with periods of

32
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instruction that ranged from one to four weeks for each of

the respective components. The selection and sequence of

components were as follows: word processing, database,

spreadsheets, viruses, HyperCard, scanner, MoreII, and

project presentations.

The method of instructional delivery of the components

consisted of a three-pronged format that (a) introduced,

with a simple demonstration of the procedural processes,

what steps were essential to begin working with and using

the software, (b) provided for a period of individual

practice of these procedures, including a question-and-

answer session, and (c) provided an extension of the

demonstration for support and introspection into their own

potential applications according to their respective

disciplines.

Although there were no guidelines on how to integrate

the technology into the teachers' respective curriculum

areas, the course required specific goals, tests, and

assignments to be completed if the teacher .enrolled in the

training for college credit. The training had the following

unique design characteristics which are considered substan-

tial factors in promoting commitment and responsibility to

the program: a Macintosh computer, access to a projection

system, necessary software for each teacher, training

sessions at the respective high school, and support

IIIN 1f1FIN11lwllw l ..
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personnel at the high school for additional guidance and

support between training sessions.

Instruments

Five methods of data collection were used in this

study:

1. The Stages of Concern Questionnaire (SoCQ) measured

the individual concerns of teachers, pretreatment and post-

treatment, and the average profile of concerns for the group

as a whole.

2. A Technology Utilization Survey, developed by the

researcher, measured the initial level of computer

utilization and the level after training.

3. Weekly diaries provided data concerning the level

of skill development, frustrations with the machine or

training components, individual concerns, and feelings

regarding levels of comfort and productivity.

4. Personal interviews were conducted to obtain

additional information and feedback about the training.

5. Field notes of the researcher recorded observations

and reactions concerning the training sessions.

A copy of three of the four instruments used in this study

can be found in Appendix B. (The Stages of Concern

Questionnaire has not been included, because it requires the

individual user to obtain copyright permission from the

authors.)

,
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Research Design and Treatment

This study attempts to gather information from the

affective, cognitive, and skill and/or behavioral outcomes

defined by Hennecke (1988). To achieve this goal, the

training components generally follow Metcalf's (1989) model

for professional skill development. Metcalf describes a

four-phase model for a comprehensive approach to eliminate

many of those barriers to change which research has found

detrimental. The intent of this study was to identify and

minimize these well-known obstacles before training in an

attempt to reduce the number of problems that might occur,

and to provide a rich environment that encompasses as many

of the "ideal" criteria as possible.

The training course developed for this program adhered

to the following condensed outline, this researcher's

summary of Metcalf's (1989) proposed model for professional

staff development training. Phase 1 provided the

participants with the knowledge of the purpose of the

training and what was expected of them; Phase 2 gave them a

sense of comfort and ownership in the training; Phase 3

helped build confidence and a feeling of control; and Phase

4 assessed the behaviors and skills they had transferred

into their job of teaching.
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Teacher Training Model

The following is an outline of the teacher training

model for the study, according to phases.

Phase 1: Pretraining

A. State objectives clearly in behavioral terms.

B. Analyze skills to be developed and establish minimum

level of trainee performance.

Students with knowledge of the purpose are better able to

monitor and evaluate their performance.

Phase 2: Conceptual Development

A. Provide clear understanding of skills.

B. Provide single demonstration for simple skills.

C. Provide multiple demonstrations for complex skills.

D. Focus group discussion after demonstrations.

E. Provide no complex or unnecessary information.

F. Avoid computer jargon.

Concept development allows for comfort and sense of

ownership in the training process.

Phase 3: Skill Development

A. Practice skills by the progression method; teach simple

skills followed by practice before addition of next

component.

B. Obtain feedback of mastery. Feedback need not be

positive; corrective, frequent, and immediate feedback

is important during skill development.

..
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C. Reduce frequency of feedback as performance increases.

D. Provide setting that closely resembles anticipated work

setting.

Successful performance builds confidence and provides the

feeling of control in anticipated work setting.

Phase 4: Evaluation

A. Assess trainee performance directly on behavioral

obj ectives.

B. Evaluate performance frequently and utilize trainee

mastery level to evaluate quality of training.

Effective skills will allow transfer to the classroom.

The instructor of the training course reviewed this

model to ensure continuity between the model and method of

instructional delivery. During all phases of the training,

teachers were given clear objectives concerning what was

expected from them in an organized and timely fashion.

Method of Administration and Assessment

The Stages of Concern Questionnaire was used to obtain

information regarding changes in the domain of affective

outcomes. As previously stated, the objective of this

training program was to assess the level of change from each

of the three varieties of outcomes specified by Hennecke

(1988): affective, cognitive, and skill and/or behavioral.

The instrument was administered to all participants at

the first meeting. The instrument, developed by Hall,
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Loucke, and Rutherford (1975), has a complete page of

instructions with an example of how to score the items. As

suggested by the authors, participants were asked to read

the instructions. The researcher reminded subjects to

substitute the word "computers" or "computer technology" for

the word "innovation." The participants were also

instructed to ask any additional questions on an individual

basis because a response to the group might influence the

responses of others. The posttreatment stages of concern
was assessed at the last meeting of class and followed the

same method of administration.

In processing the data, individual and composite

profiles were computed. The SoCQ was designed to measure

the intensity of concern over a seven-stage developmental

process. There are five questions randomly distributed

throughout the questionnaire on each of the seven stages,

totaling 35 items. Figure 1 outlines the seven stages of

concern as defined by Hall, Wallace, and Dossett (1973).

The raw total score from each set of five questions

determined the intensity of concern for the respective

stage. The raw score was then transformed into a percentile

score to depict the relative intensity of concern for that

particular stage. A plot of relative intensity versus

stages of concern will provide a visual picture of overall

concern. Estimates of internal consistency by stages range

-..
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from .64 to .83, with six of the seven coefficients being

above .70 (Hall, George, & Rutherford, 1977).

Stages of Concern

REFOCUSING: Concerns about finding another
and even more effective way.

COLLABORATION: Concerns about working with
others in use of the innovation.

CONSEQUENCES: Concerns about student outcomes.

MANAGEMENT: Concerns about time, organizing,
managing, and making the
innovation work smoothly.

PERSONAL: Concerns about one's role and
possible conflicts between that
role and anticipated demands of
the innovation.

INFORMATIONAL: Concerns about general character-
istics of the innovation and what
is required to use it

AWARENESS: Little concern about or
involvement with the innovation
is indicated.

Figure 1. Brief definitions of stages of concern
about innovation.

The last page of the survey was composed of 16

demographic questions, 12 of which accompany the survey, and

4 specific questions added by the researcher. The

information obtained was categorized by frequencies of

responses then ordered on a scale from 1 to 10, with 1

designated as the least positive response and 9 designated

as the most positive; 10 was reserved as a no response item.

6
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The second instrument, the Present Utilization Survey,

was developed by the researcher to obtain data regarding the

level of computer usage for each individual before and after

training. The majority of items selected for the instrument

were obtained from an in-service training program developed

by Poirot and Billings (1982). The survey was also

administered at the first and last meeting of the class,

along with the Stages of Concern Questionnaire. No specific

instructions were given for the completion of the survey

other than a quick reminder to read the brief instructions

at the top before beginning.

In order to interpret the survey, scores of 2 and 3

were recorded as 2.5 for determining the difference between

pre- and posttest results using the Wilcoxon signed-ranks

test (Ferguson, 1981). The last item on the instrument

asked the participants to list the software they were using

and the frequency of use for immediate feedback to the

instructor. Frequency and categories of software were

determined by totaling individual responses.

The third instrument, termed a diary, was distributed

and explained at the first class meeting. The maintenance

of a weekly diary is suggested by Stuckman and Knapke (1986)

to allow participants to summarize and react to the learning

events. The diary developed by the researcher for this

pilot program requested both open-ended and specific

4 . _.
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responses. Open-ended questions were selected because of

the uncertainty of accurately predicting the nature of

reactions in advance of the training sessions. Questions

followed a specific format from week to week to provide

continuity and consistency of feedback over the study. The

diary information provided data information from both the

cognitive and skill and/or behavioral domains.

Each participant was given a three-ring binder with at

least 15 copies of their weekly diary sheet. The one-page

diary was divided into eight major sections or questions.

Five of the questions were categorized as open ended, and

three were considered to be quantitative because they

required a numeric response. Each of the five open-ended

questions was summarized in a brief descriptive phrase.

Each question was explained and discussed with the

participants at the first meeting. At the next meeting, the

research reviewed the procedure for preparing the diary

reports. The subjects submitted. their first weekly diary

at that meeting. In question 1, participants were asked to

respond by expressing their overall reactions to the class.

In question 2, participants were asked to list any questions

or problems they encountered during the period of time

between classes. Question 3 requested information on how

participants were able to answer or solve their problems.

Question 4 asked participants to respond if they had any
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additional concerns about the course. Question 5 asked for

any additional comments or questions that did not fit any of

the other categories provided.

The three remaining questions sought quantitative data.

The first asked for a single number that best reflected the

time outside of class participants spent learning about

computers, including reading time. The last two questions

called for a Likert Scale response about feelings of comfort

with the teaching component and feelings of productivity

with the teaching component. These last two questions

requested feedback concerning any specific reasons for these

feelings.

Although there were 15 training sessions, teachers

completed only a total of 13 diary sheets. Because

reactions were anticipated on the week after each training

session, obviously week 15 was omitted, which decreased the

total to 14. Additionally, in the last two sessions

teachers worked on their presentations, individually, and

collectively, with virtually no new instruction. Conse-

quently, the last diary entry covered two weeks, reducing

the diary requirement to 13 entries. This one multiple-week

report was taken into account when total time per week was

calculated by simply dividing the time in half.

The final instrument, termed the Interview, was a list

of questions designed by the researcher to assist in
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answering five of the study's research questions, and

ultimately, in clarifying diary responses. Approximately

50% of the questions followed a "yes" or "no" type format;

the remaining half were more open ended. The questions were

designed with the intent to obtain additional feedback and

to display cognitive and skill and/or behavioral outcomes.

All interviews were conducted by the researcher, in

private, during the last two weeks of training. Each

interview was taped for later transcription. Additionally,

the researcher took notes on responses on prepared question

sheets to ensure access to a backup source, if necessary. A

majority of responses were tabulated and assigned numbers to

represent "yes," "no," or "don't know" categories. The

remaining open-ended questions were categorized individually

with a numeric scale progressing from least favorable to

most favorable response.

Data Analysis

The Stages of Concern Questionnaire and the Present

Utilization Survey were administered to all subjects twice,

during the first training session and the last. Percentile

scores were used to report stages of concern for each

individual subject and group data, and profile data by

individual and group were graphed to check for any

progressive wave motion that might occur over the prescribed

time period. Frequency rates in percentages were used to
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represent: computer utilization for the five indicated levels

of usage for each subject and for the group.

Weekly diaries were reviewed for similarities and

differences in feedback concerning commitment, problems,

frustrations, and anxieties. Diaries were also used to

determine time commitment, that is, total number of hours

per week, level of comfort with training components, and

level of productivity with the components. An interval

scale analysis was used on the time data to compute the

range and mean for each component and for a composite class

analysis.

The interviews and field notes of the researcher were

reviewed and tabulated to categorize and identify reactions

of participants to the specific circumstances surrounding

the endeavors of this study. Qualitative information was

assessed by categorizing the verbal responses and making

comparisons for the consistency in responses. Finally,

comparison of the analysis of the verbal responses with the

results of the utilization survey will be used to determine

the level of agreement between the two measures.
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CHAPTER IV

RESULTS

The purpose of this study was to describe the effects

of an application, management, and instructional software

training course on teacher productivity and empowerment.

The results of the study are presented in four sections.

The sections are divided according to the instruments given

to the participants throughout the duration of the study.

The first section describes the pretraining and posttraining

concerns of participants with the Stages of Concern

Questionnaire (SoCQ), and provides the data to answer

research questions 1 and 2. The second section provides

pretraining and posttraining information concerning the

level of computer utilization assessed by the Present

Utilization Survey, which addresses research questions 3 and

4. The third section compiles, summarizes, and describes

weekly feedback from the subjects' diaries, including their

time used for practice, and levels of comfort and produc-

tivity. This instrument helps answer research questions 5,

6, and 7. Finally, the fourth section reveals general

information from the researcher's field notes and personal

interviews with teachers and addresses the remaining

research questions.

45
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The design and intent of the four instruments is to

help address and answer specific questions concerning the

pilot training course with the goal of discovering infor-

mation and ideas which can be used to improve computer

training for teachers.

Although the research questions are answered in their

stated order, the complexity and personal nature of the data

precluded the complete separation of responses by

instruments; therefore, some integration of sections 3 and 4

occurs throughout sections 1 and 2 to help substantiate and

reinforce the findings based on the instruments discussed in

those sections.

Stages of Concern Questionnaire

Research Question 1

The first research question asks what are the

differences between pretreatment and posttreatment stages of

concern for teachers who enroll in a computer applications

course. The data are presented by the following five

methods of analyses: highest stage score, a three-category

system of directed concerns, a two-category system, a wave

motion theory, and a t-test for significant change.

Method 1

The Peak Stage Score of Interpretation is identified by

examining the pretreatment percentile scores across all

seven stages and simply noting the highest stage score by

R
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underlining it, as shown in Table 1. The highest stage

score is only relative to the other stage scores for that

individual. Occasionally there was a tie, and both stages

Table 1

Pretreatment SoCQ Peak Stage in Percentages

Stage

Individual 0 1 2 3 4 5 6

1 46 75 91 85 90 95 87
2 89 99 95 95 76 36 81
3 99 99 78 88 13 31 60
4 89 99 91 30 86 84 38
5 84 99 99 90 63 76 60
6 84 98 92 60 33 88 26
7 93 99 85 95 63 55 90
8 86 91 89 97 43 84 84
9 77 54 63 52 16 31 2

10 37 88 89 52 66 72 77
11 81 91 80 60 86 68 98
12 89 96 83 65 63 59 20
13 91 98 94 94 66 48 77
14 53 88 96 56 96 97 57
15 53 98 95 85 38 98 22
16 96 99 78 85 19 36 20
17 53 84 59 83 63 31 30
18 95 90 95 47 9 31 20
19 53 90 97 83 96 97 99
20 53 99 89 85 48 48 65
21 81 93 85 23 38 95 26
22 97 99 83 99 59 44 34
23 60 90 78 83 92 98 77
24 77 75 91 56 24 28 925 84 75 76 34 66 19 69
26 99 99 76 88 86 19 98

F 5 14 4 2 0 5 2

Note. F = total high peak frequency by stage.

--- N-
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were noted as contributing factors creating great concern to

the individual.

As can be seen in Table 1, Stage 1 concerns occurred

most frequently. Fourteen out of a total of 32 peaks,

counting ties, appeared. High peak scores for this stage of

concern indicated individuals who are intensely interested

in obtaining more information about the computer, that is,

general knowledge of what the computer will do and how the

learner can use it.

There was a tie by Stages 0 and 5 for second most

frequently occurring stage of concern. The total

frequencies also indicated a majority of the subjects had

concerns which corresponded with a nonuser profile, or high

scores for the lower stages of concern, and self-directed

concerns which will be explained in the two subsequent

analyses of the data.

High peak stage or stages provide a quick method for

determining individual or group concerns. The posttraining

percentile scores with emphasized highest peak stages are

found in Table 2. Although Stage 1 had the highest peak

frequency after training, it decreased by a total of 8, and

Stage 0 decreased by 2, whereas the remaining high stages

either remained the same or experienced an increase in

frequencies. However, individual with higher or identical

scores on two stages of concern distort the total frequency

nrr
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count. This can create a problem when comparing pre- and

posttreatment frequencies. For example, there were 32 total

pretreatment frequencies, and only 29 posttreatment

frequencies.

Table 2

Posttreatment SoCQ Peak Stage in Percentages

Stage

Individual 0 1 2 3 4 5 6

1 46 80 96 83 94 98 99
2 53 90 76 73 90 72 57
3 96 96 92 90 66 55 77
4 81 88 85 47 90 84 90
5 77 90 97 99 86 91 73
6 46 80 99 23 96 98 69
7 37 60 89 85 78 59 87
8 60 37 59 85 48 55 47
9 66 88 78 52 19 64 47

10 46 63 76 65 76 72 87
11 72 96 97 95 92 91 92
12 77 90 85 77 59 88 77
13 89 66 87 88 59 68 90
14 66 48 63 77 76 91 65
15 46 60 67 83 16 95 52
16 86 80 80 60 38 68 65
17 60 27 52 77 59 36 38
18 81 90 78 47 16 40 60
19 53 84 92 60 71 98 94
20 29 69 87 60 71 64 77
21 29 80 95 65 71 98 92
22 77 97 89 98 59 68 81
23 53 84 94 27 90 98 73
24 86 69 80 60 30 48 77
25 46 95 95 47 43 91 90

F 3 6 5 4 2 5 4

Note. F = total high peak frequency by stage.

amow wwwmw
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A more precise method considers all possible

combinations of tie patterns to reflect an actual frequency

for each individual. Table 3 contains the distribution of

stages of concern by examining stages of concern with the

highest frequencies for each individual.

Table 3

Frequency of Highest Stage or Stages

Stage

0 0&1 0&2 1 1&2 1&3 1&4 1&5 2 3 4&6 5 6

Pre 2 2 1 9 1 1 0 1 2 1 0 4 2

Post 2 1 0 3 1 0 1 0 4 4 1 5 3

Note. N = 26 Pre, 25 Post.

Method 2

The distribution of data in Table 3 provides the

information necessary to perform the second analysis. In

this analysis the seven stages were categorized by

condensing them into three major areas of concern, where

Stages 0, 1, and 2 are termed self-directed, Stages 3 and 4

are task-directed, and Stages 5 and 6 are impact-directed.

Taking this into account, out of 26 pretreatment concerns,

17 occurred in the self-directed category, 1 in the task-

directed, 1 in both of the preceding, 6 displayed
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impact-directed concerns, and 1 represented both ends of the

spectrum: self-directed and impact-directed concerns.

The posttreatment concerns showed that out of 25

participants, 11 were self-directed, 4 were task-directed,

1 appeared in both the self-directed and task-directed

categories, 8 were impact-directed, and 1 appeared in both

the task-directed and impact-directed categories. Table 4

summarizes these results.

Table 4

Categories of Directed Concerns

Category Pretreatment Posttreatment

Self-directed 17 11

Task-directed 1 4

Impact-directed 6 8

Self and Task 1 1

Task and Impact 0 1

Self and Impact 1 0

A comparison of Figure 2 and Figure 3 provides a

graphic illustration of the change in frequencies for

pretreatment and posttreatment stages of concerns. This

subsequent decrease in self-directed concerns concomitantly

with increases in task-directed and impact-directed concerns

demonstrated a potential for a significant developmental
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change in stages of concern which was tested in the fifth

method of analysis for this instrument.

Method 3

The third way to examine the data is a simple two-

category classification of "nonuser" and "user." The

nonusers' profiles are highest on Stages 0, 1, and 2, and

lowest on Stages 3, 4, 5, and 6. Users' profiles have a

single peak at either Stage 3, 4, 5, or 6.

As shown in Table 3, pretraining frequencies of highest

stage peaks contained 17 nonuser profiles, 7 user profiles,

and 2 profiles with the same peak in each of the two areas.

Posttraining frequencies showed 11 nonuser profiles, 13 user

profiles, and only 1 with peaks in both classifications.

The results are summarized in Table 5.

Table 5

Profile Classification

Nonuser User Ties

Pretreatment 17 7 2

Posttreatment 11 13 1

Method 4

Hall (1990) states that an increase or decrease of at

least 10 percentile points in any one stage indicates a

significant change regarding that stage of concern.

--
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This rule of thumb method was used to examine the

differences in stages of concern percentiles for the group.

The movement upward or downward for each stage indicates an

increase or decrease in concern for that stage. This

movement in intensity of concerns is termed wave motion

theory (Hall, George, and Rutherford, 1977). The results of

pretreatment and posttreatment percentile changes for each

subject and for the group are shown in Table 6.

The pretest and posttest data for 25 subjects revealed

at least one substantial increase or decrease in a stage of

concern. Only one participant's score reflected a

substantial increase in stage of concern for Stage 0, with

an increase of 13 instead of the anticipated decrease for

this stage of concern. The individual, however, demon-

strated a corresponding substantial decrease in stages of

concern for Stages 1, 2, and 4.

Two representative wave motion plots are shown in

Figures 4 and 5, and they are followed by Figure 6, which

depicts the motion of the average scores of the group for

all stages. The group average data showed a decrease in

Stages 0 and 1 concerns with a corresponding increase in

Stages 5 and 6 concerns. Table 6 will help to clarify the

impression of the absence of change in concern for the group

in Stages 2, 3, and 4. As lower stages of concern

diminished, scores for those stages decreased and scores for
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higher stages increased. Because Stages 0 and 1 are the

first and second lowest stages, respectively, there was a

consistent decrease in the percentile score.

Table 6

Differences in Frequencies for Stages of Concern

Stage 0 1 2 3 4 5 6

1 0 5 5 -2 3 3 12
2 -36 -9 -19 -22 14 36 -24
3 -3 -3 14 2 53 24 17
4 -8 -11 -6 17 4 0 52
5 -7 -9 -2 9 23 15 13
6 -38 -18 7 -37 63 14 43
7 -56 -39 4 -10 13 4 -3
8 -26 -54 -30 -12 5 -29 -37
9 -11 34 15 0 3 33 45

10 9 -25 -13 13 10 0 10
11 -9 5 17 35 6 23 -6
12 -12 -6 2 12 -4 29 57
13 -2 -32 -7 -6 -7 20 13
14 13 -40 -33 21 -20 -6 8
15 -7 -38 -28 -2 -22 -3 30
16 -10 -19 2 -25 19 32 45
17 7 -57 -7 -6 -4 5 8
18 -14 0 -17 0 7 9 40
19 0 -6 -5 -23 -25 1 -5
20 -24 -30 -2 -25 23 16 12
21 -52 -13 10 42 33 3 66
22 -20 -2 6 -1 0 24 47
23 -7 -6 16 -56 -2 0 -4
24 -9 -6 -11 4 6 20 68
25 -38 20 19 13 -23 72 21

Total -342 -359 -63 -59 178 345 528

Average -1 4 -14 -3 -2 7 14 21

w- 
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Each individual initially had a particular high stage

of concern, and as that stage of concern decreased, concerns

in higher stages increased. What occurred in Stages 2, 3,

and 4 was an equal distribution of increasing and

decreasing concerns for each individual; therefore, when an

average difference was calculated the net results indicated

no change. The concerns of half of the participants at a

certain stage decreased, and the concerns of half increased

for that stage.

As shown in Table 7, the average differences in scores

for Stages 0 and 1 showed the greatest decrease, whereas the

scores for high Stages 5 and 6 showed the greatest increase.

Table 7

Average Differences in Stage of Concern

Stage 0 1 2 3 4 5 6

Total -14 -14 -3 -2 7 14 21

Method 5

To determine if there was any significant difference

between pre- and posttraining stages of concern, a t-test

was performed. The results of the t-test are shown in Table

8.

, . -_ - ..
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Table 8

Test of Significant Differences

Standard
Stage Mean Deviation a-Value

0 -13.68 18.53 0.0011

1 -14.20 21.35 0.0028

2 -2.60 14.92 0.3900

3 -2.32 21.64 0.6000

4 7.24 21.18 0.1000

5 13.76 19.48 0.0017

6 21.12 27.39 0.0008

Note. a<.05 for significance.

There were significant differences in scores for Stages

0, 1, 5, and 6. Stages 0 and 1 showed a significant

decrease in awareness and informational concerns about the

computer training, whereas Stages 5 and 6 revealed a

significant increase in the parameters of the collaborative

and refocusing concerns of the subjects.

The Wilcoxon signed-ranks test confirmed and supported

these findings. Hall's 10% difference for significance used

in the fourth method of analysis, which examined the

percentile values for the group wave motion profile, also

obtained the same results.

- -
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Research Question 2

Research question 2 asks what are the characteristics

of the participants in the computer training course. This

information was obtained using the Stages of Concern Ques-

tionnaire. The results are reported as percentages of the

total for each of the seven demographic variables: job

responsibilities, gender and age, educational background,

job experience, computer experience, participation, and

commitment. The major categories and percentages are listed

in Table 9.

Job Responsibility

Of the three job categories listed on the survey,

teaching, administrative, and other, the majority of

participants, 52%, reported that their job entails 100%

teaching duties, 20% said they have both teaching and

administrative responsibilities, 16% listed all three

duties, 8% listed teaching and other, and 4% listed only

other. All were full-time employees of the district. One

participant also reported working at a part-time job.

Gender and Age

Data showed 72% female and 28% male. Forty-four

percent of the subjects were between the ages of 40 and 49,

40% were in the 30 to 39 age range, 8% were in the 20 to 29

age range, and 8% were in the 50 to 59 age range.

:...,
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Table 9

Frequencies of Demographic Variables

Categories Magnitude Percent

Job: Teaching 100%
Teach & Admin.
Teach, Admin. & Other
Teach & Other
Other

Full-Time Employment

Gender: Female
Male

Age: 20-29
30-39
40-49
50-59

Degree: Master's
Bachelor's
None

Teach Years: 1-10
11-20
21-30
None

HEB Years: 1-10
11--20
21-30

Computer: 0
(Years of 1-2
Experience) 3-4

>4

Us ing:
(Computer)

Yes
No

Participation: Volunteered
Encouraged
Required

Commitment:
(level)

0-5 rank
6--10 rank
No Response

52%
20%
16%
8%
4%

**

*

************************* 100%

****************** 72%
******* 28%
** 8%
********** 40%
*********** 44%
** 8%
**************** 64%
******** 32%
* 4%

** ** *

*

************

* * * * * * * **

****

*********

* **

*****

****** * * * * *** *
** ***** *

* **** * * * * ** ** * ** *
***** *

**

** *

** ************

* * * *** *

24%
52%
20%
4%

48%
36%
16%

32%
36%
12%
20%

68%
32%

67%
25%
8%

12%
60%
28%

mamanume=linommmmonnonemonimamme eminrimmeromrimummememmmmmmmmeremmmewannes.wmane.ru
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Educational Background

The master's degree was the highest degree earned by

64% of the subjects. There were 34% who reported the

bachelor's degree as the highest degree earned, and 4%

reported no degree.

Job Experience

The total number of years in teaching was reported in

decades, where 24% reported one of fewer decades, 52%

reported two or fewer, 20% reported three or fewer, and 4%

reported no decades of experience. The number of years of

service in the Hurst-Euless-Bedford District was also

reported in decades of service: 48% reported one or fewer,

36% reported two or fewer, 16% reported three or fewer. The

greatest number of schools in which teachers held full-time

appointments, including HEB, was four (20%), three (20%),

two (36%), and one (24%).

Computer Experience

The next question addressed the number of years parti-

cipants have been involved with computers. Thirty-two

percent reported either no time or less than one year, 36%

reported one to two years, 12% reported three to four years,

and 20% reported more than four years of experience.

To further characterize the participants' computer

experience, they were asked to select a term to describe

themselves. The results were as follows: nonuser (24%),
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novice (36%), intermediate user (28%), old hand (12%), and

past user (0%). In response to the question of whether they

had received any formal computer training, 76% said no and

24% said yes; five of the subjects who responded yes

reported college-level training and one reported training in

workshops.

Participation

When the participants were asked to explain how they

became involved with the program, 67% said they volunteered,

25% reported they were strongly encouraged to participate,

and 8% stated they were required to participate. A similar

interview question inquiring about reasons for participating

in the training revealed that 18 responses of volunteers

fell into three primary categories: nine jumped at the

opportunity to learn, eight were encouraged by their

principal or department head, and one wanted a classroom

computer.

Commitment

The following question was asked to determine the

extent of involvement participants may have in other

endeavors that are part of their job. Only 16% listed

student programs for which they were responsible. In

response to the question of whether participants were

presently using computers, 68% responded yes, and 32% said

no. The last question asked participants to assess their

____
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level of commitment to the program on a Likert Scale from 1

to 10, with 10 indicating the highest level of commitment.

The results are given by the number of individual responses.

One subject ranked level of commitment at 1, and attached a

note saying the individual was leaving teaching; each of the

following levels of commitment was selected by a single

subject: 4, 5, 6, 7.5, and 8.5. Two subjects ranked their

level of commitment at 8, three ranked level of commitment

at 9, and seven ranked their level at 10.

Present Utilization Survey

Research Question 3

The third research question seeks to identify the

differences between pretraining level of use and post-

training level of use. Three methods were used to obtain a

comprehensive description of the differences in uses after

training: total frequencies and software types by

categories, test for significant increase in software usage

overall, and test for significant movement from occasional

to frequent usage. The data were gathered using the Present

Utilization Survey, which first asked participants to

respond to items pertaining to their computer usage on a

Likert Scale, and, second, asked them to list all software

they were using in their job at the time of the study.

---
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Method 1

This question was posed to determine if consistency

existed in types of software used by all participants.

Table 10 contains a complete summary of all software by the

name referred to it by each participant.

Table 10

Software Frequencies

_____4eW

MicroSoft
Mi croGrade
AppleWorks
Gradebook
MacWrite
Calendars
Print Shop
Tests
Chem Inventory
Word Processing
Word Perfect
Freelance
Lotus
Thunderscan
MacProof
MacWorks
HyperCard
Writing Assistant
Games
Grade Manager
Prodigy
Cookbook
Sesame Street

N = 16

Total

12
7
6
5
3
2
2
1
1

1
1
1

1
1
1
1
1
1
1
1

1
1
1

54

HyperCard
More
MicroSoft
MicroGrade
Super Paint
MacWrite
Publish It
Certificate Maker
Public Domain
Calculating Tutorial
Navigator
Video Encyclopedia
Test Maker
Geometry
Pre Calculator
Laser Video
MacDraw
Freehand

N = 24

Total Additional

Final Total 110

16
15
7
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1

56

PAW44 119 w III

Pretest No

Final Total 110
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The 54 types of software identified in the pretest by a

total of 16 participants are listed from highest to lowest

frequency of responses. The posttest data regarding

software usage reflects only that software not listed in the

pretest. The software identified by 24 subjects on the

posttest is listed from highest to lowest frequency of use.

Thus, the posttest usage increased by 104%.

The frequencies were compared to identify the specific

programs that subjects increased their use of during

training. These programs are listed as "New" in Table 11.

Table 11

Software Usage Summary

Software Pretraining New Posttraining
(frequencies)

Microsoft 12 7 19

Hypercard 1 16 17

More 0 16 16

MicroGrade 7 2 9

Other 34 15 49

Total 54 56 110

HyperCard and MORE II tied for greatest increase in

use. The "other" category exhibited the second largest

increase in use. MicroSoft exhibited the third highest

www inw
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increase in frequency of use, and MicroGrade ranked fourth

in increased frequency of use.

To assess the consistency of software utilization among

the group, seven categories of software were established

based on pretest frequencies of use: word processing,

gradebook utilities, other utilities, data base,

spreadsheet, games, and presentation. Six categories were

established based on posttest data: presentation, word

processing, gradebook utilities, other utilities, laser

video applications, and tutorials. Although an attempt was

made to keep the categories consistent for comparison of

pretest and posttest frequencies, three categories of

software established by pretest frequencies were not

supported by posttest frequencies, and two categories

established by posttest frequencies were not supported by

the pretest data, as shown in Table 12.

The posttraining data on software usage indicated that

frequency of use increased for the categories of word

processing, gradebook, other utilities, and presentation.

Presentation software increased a phenomenal 3100% because

only one participant reported using this category of

software on the pretest. Frequency of use of "other

utilities," which included four drawing programs and four

utilities that help in document preparation, increased 100%,

from 8 to 16.

R
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Table 12

General Software Categories

Category Pretest Posttest Increase
(frequencies) %

Word Processing 27 36 33.3

Gradebook Utility 13 15 15.3

Other Utilities 8 16 100.0

Games 2 2 00.0

Spreadsheet 1 1 00.0

Data Base 2 2 00.0

Presentation 1 32 3100.0

Laser Video 0 3 300.0

Tutorial 0 3 300.0

Total 54 110

Method 2

The aim of this method of analysis was to determine if

there was any significant increase in the posttraining level

of use for the 48 components. The differences between the

post- and pretraining levels of use were obtained, and the

Wilcoxon signed-ranks test was performed on the differences.

The test has a relative efficiency ranging from .864 to

infinity and was used because of the data's ordinal level of

measurement. The results are shown in Table 13.
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Table 13

Results of Wilcoxon Test of Significance

Wilcoxon
Component N for test Statistic a-Value

1. Word Processing 9 45.0 0.005
2. Spell Check 20 196.0 0.000
3. Grammar Check 21 107.5 0.616
4. Thesaurus 18 40.0 0.977
5. Data Base 18 98.0 0.301
6. Student Information 19 154.5 0.009
7. Files 18 124.0 0.049
8. Inventory 19 162.0 0.004
9. Spreadsheet 20 146.5 0.063

10. Budget 15 84.0 0.091
11. Lesson Plans 16 62.5 0.622
12. Grade/Records 18 82.0 0.569
13. Progress Reports 18 106.0 0.192
14. Software/Students 20 109.5 0.441
15. Drill & Practice 14 77.5 0.062
16. Tutorial 20 154.5 0.034
17. Simulation 18 135.0 0.016
18. Games 17 80.0 0.444
19. Problem Solving 16 114.0 0.009
20. Utility Programs 21 147.5 0.137
21. Worksheets 19 152.0 0.011
22. Overheads 20 185.5 0.001
23. Puzzles 15 82.0 0.111
24. Tests 16 135.0 0.000
25. Grades 12 78.0 0.001
26. Graphics 19 190.0 0.000
27. Robotics 15 34.5 0.930
28. Sound 18 114.0 0.111
29. Graphics 19 175.5 0.001
30. Telecommunications 18 94.5 0.356
31. Data Base Service 22 153.5 0.195
32. Video Conferencing 20 144.0 0.075
33. Programming 13 35.5 0.768
34. Basic 11 30.0 0.622
35. Pascal 8 22.5 0.288
36. Fortran 9 30.0 0.203
37. Cobol 8 22.5 0.288
38. Logo 10 13.5 0.930
39. Other 13 54.5 0.276

(table continues)
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Component N for test Wilcoxon a-Value
Statistic

40. Peripherals 16 48.5 0.849
41. Graphic Tablets 15 58.5 0.545
42. Koala Pads 14 46.5 0.658
43. Joysticks 18 56.0 0.904
44. Mouse 17 123.0 0.015
45. Light Pen 18 99.0 0.286
46. Paddles 15 72.0 0.257
47. Modem 16 64.5 0.582
48. Authoring Language 19 146.5 0.020

Using a 95% confidence level, the results of the test

indicated increase in level of use for the following 16

components: word processing, spell check, student

information, files, inventory, tutorials, simulation,

problem solving, worksheets, overheads, tests, grades,

graphics (utilities), graphics (general), mouse, and

authoring programs. Dot plots of the differences between

post- and pretraining level of use for the above 16

components (see Appendix C) further supported this finding.

The 16 components which demonstrated increased use are

shown in Table 14. The original sequential reference number

to each item in the survey has been maintained for a

simplified referencing system in the graphic interpretation

and discussion of data that follows.

.
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Table 14

Components with Significant Increases

Component N for test Wilcoxon a-Value
Statistic

1. Word Processing 9 45.0 0.005
2. Spell Check 20 196.0 0.000
6. Student Information 19 154.5 0.009
7. Files 18 124.0 0.049
8. Inventory 19 162.0 0.004

16. Tutorial 20 154.5 0.034
17. Simulation 18 135.0 0.016
19. Problem Solving 16 114.0 0.009
21. Worksheets 19 152.0 0.011
22. Overheads 20 185.5 0.001
24. Tests 16 135.0 0.000
25. Grades 12 78.0 0.001
26. Graphics Utilities 19 190.0 0.000
29. Graphics General 19 175.5 0.001
44. Mouse 17 123.0 0.015
48. Authoring Language 19 146.5 0.020

Utility utilization showed the greatest increase in

frequency of use (6), including components 21, 22, 24, 25,

26, and 29. Increase in frequency of use for data base

(components 6, 7, and 8) and student programs (components

16, 17, and 19) was three. Increase in frequency of use of

word processing (components 1 and 2) was two, and the mouse

(44) and authoring systems (48) increased by a frequency of

one. Increase in use of the peripheral mouse is to be

expected due to the particular method of operation of the

Macintosh computer. Although the confidence level for the

-. a .
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test was at the 95th percentile, 10 out of the 16 were

significant at the 99th percentile confidence level.

Method 3

To determine if there was any significant increase in

the number of occasional and frequent users of the

components after training, a rank of 4 was given to

occasional user, and 5 was assigned to frequent user. The

differences between pre- and posttraining numbers of

occasional and frequent users were obtained. Next, the

Wilcoxon signed-ranks test was used to analyze these

differences. The results are reported in Table 15.

Table 15

Results of Wilcoxon Test for Significance

Use Category N for test Wilcoxon a-Value
Statistic

Occasional 36 542.5 0.001

Frequent 34 555.0 0.000

The results showed a significant increase in the number

of occasional and frequent users after training. So the

group demonstrated an overall significant increase in use of

the components after training.

- U.
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Research Question 4

Research question 4 asks for the relative increase in

frequency of computer utilization with training. This was

reported by using the two previous divisions of occasional

use and frequent use. Table 16 provides pretraining and

posttraining raw score frequencies for occasional and

frequent use.

Table 16

Occasional and Frequent Use by Components

Occasional Change Frequent Change
Component Pre Post (%) Pre Post (%)

1. Word Processing 3 5 67 14 20 43
2. Spell Check 4 9 125 4 11 175
3. Grammar Check 2 4 100 0 2 200
4. Thesaurus 1 4 300 2 0 -200
5. Data Base 4 5 25 3 6 100
6. Student Information 3 8 167 2 6 200
7. Files 5 5 0 1 5 400
8. Inventory 2 6 200 2 7 250
9. Spreadsheet 4 6 50 1 5 400

10. Budget 3 2 -33 1 3 200
11. Lesson Plans 1 3 200 1 1 0
12. Grade/Records 5 5 0 6 7 17
13. Progress Reports 3 4 33 5 8 6014. Software/Students 3 5 67 2 3 5015. Drill & Practice 2 3 50 1 3 200
16. Tutorial 3 6 100 1 3 20017. Simulation 1 6 500 0 1 10018. Games 4 5 25 1 0 -10019. Problem Solving 0 2 200 1 2 100
20. Utility Programs 2 2 0 2 12 50021. Worksheets 1 3 200 6 13 11722. Overheads 2 4 100 2 11 45023. Puzzles 4 2 -50 1 3 20024. Tests 3 5 67 6 15 150

(table continues)
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Occasional Change Frequent Change
Component Pre Post (%) Pre Post (%)

25. Grades 2 2 0 8 14 75
26. Graphics 3 8 167 1 7 600
27. Robotics 1 0 -100 0 0 0
28. Sound 2 1 -50 1 1 0
29. Graphics 1 6 500 1 5 400
30. Telecommunications 1 0 -100 0 0 0
31. Data Base Service 1 3 200 0 0 0
32. Video Conferencing 0 1 100 0 1 100
33. Programming 0 0 0 2 2 0
34. Basic 0 0 0 2 2 0
35. Pascal 1 1 0 0 0 0
36. Fortran 2 1 50 0 1 100
37. Cobol 1 1 0 0 0 0
38. Logo 1 1 0 0 0 0
39. Other 0 1 100 0 0 0
40. Peripherals 2 1 50 1 2 -50
41. Graphic Tablets 0 0 0 1 1 0
42. Koala Pads 0 0 0 3 2 -33
43. Joysticks 1 0 -100 3 1 -67
44. Mouse 5 1 -80 10 21 110
45. Light Pen 1 0 -100 0 1 100
46. Paddles 0 0 0 1 1 0
47. Modem 2 1 -50 0 0 0
48. Authoring Language 1 4 300 0 2 200

The increase in percentage of occasional use for all 48

items in the survey was 52.6%, whereas the increase in

frequent use was 113.1%, as shown in Table 17. The combined

total of both ranks for pre- and posttest data indicated an

increase in frequency of 83.8% after training. The

potential of a frequency of occasional use for all 48 items

by 26 individuals was 1248. A comparison of the potential

total with the actual total of 93 pretest responses for

occasional use revealed a percentage that considered all

f
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ranks. This method showed 7.5% of all the responses were

for occasional use. The potential of a frequency of

occasional use for all 48 items by 25 individuals was 1200,

with a total of 142 posttest frequencies, the percentage of

responses for occasional use increased to 11.8%.

Table 17

Summary of Occasional and Frequent Users

Occasional Increase Frequent Increase
Pre Post (%) Pre Post (%)

Total 93 142 52.6 99 211 113.1

The same procedure was utilized to analyze the data for

frequent use. The results indicated pretest and posttest

percentages of frequent use of 7.9% and 17.5%, respectively.

Adding occasional and frequent use and comparing them to all

other categories for all 48 items revealed a pretest

selection percentage for the two categories of 15.3% and a

posttest percentage of 29.4%. The frequent use by

participants of the 48 software items after training was

almost twice the initial usage (see Table 18).

Additionally, the total number of participants in the

categories of occasional and frequent user will indicate

whether there was an increase or decrease in level of use

for that component. For example, after training all 25
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Table 18

Comparison of All Categories to Occasional and Frequent Use

Category Frequency % of Total

Pre Occasional 93 7.5

Post Occasional 142 11.8

Pre Frequent 99 7,9

Post Frequent 211 17.5

Pre Occasional and 192 15.3
Frequent

Post Occasional and 353 29.4
Frequent

participants responded with occasional or frequent use for

word processing, in contrast with 17 pretraining responses

of occasional or frequent use. The pre- and posttest

changes in the number of occasional and frequent users are

presented in Table 19. This table summarizes the overall

change by item and helps identify the direction and

magnitude of change for that specific component. This

information will help answer and support subsequent research

questions in the study. For accurate analysis of the data,

the frequency of the participant with no posttest data was

not considered in the percent change.
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Table 19

Occasional and Frequent Users by Components

Component Pre % Change Post % Change

1. Word Processing 17 68 25 100
2. Spell Check 8 32 20 80
3. Grammar Check 2 8 6 24
4. Thesaurus 3 12 4 16
5. Data Base 7 28 11 44
6. Student Information 5 20 14 56
7. Files 6 24 10 40
8. Inventory 4 16 13 52
9. Spreadsheet 5 20 11 44

10. Budget 4 16 5 20
11. Lesson Plans 2 8 4 16
12. Grade/Records 11 44 12 48
13. Progress Reports 8 32 12 48
14. Software/Students 5 20 8 32
15. Drill & Practice 3 12 6 24
16. Tutorial 4 16 9 36
17. Simulation 1 4 7 28
18. Games 5 20 5 20
19. Problem Solving 1 4 4 16
20. Utility Programs 4 16 14 56
21. Worksheets 7 28 16 64
22. Overheads 4 16 15 60
23. Puzzles 5 20 5 20
24. Tests 9 36 20 80
25. Grades 10 40 16 64
26. Graphics 4 16 15 60
27. Robotics 1 4 0 -4
28. Sound 3 12 2 8
29. Graphics 2 8 11 44
30. Telecommunications 1 4 0 -4
31. Data Base Service 1 4 3 12
32. Video Conferencing 0 0 2 8
33. Programming 2 8 2 8
34. Basic 2 8 0 2
35. Pascal 1 4 1 4
36. Fortran 2 8 2 8
37. Cobol 1 4 1 4
38. Logo 1 4 1 4
39. Other 0 0 1 4
40. Peripherals 3 12 3 12

(table continues)
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Component Pre % Change Post % Change

41. Graphic Tablets 1 4 1 4
42. Koala Pads 3 12 2 843. Joysticks 4 16 1 444. Mouse 15 60 22 8845. Light Pen 1 4 1 446. Paddles 1 4 1 447. Modem 2 8 1 448. Authoring Language 1 4 6 24

Eleven of the components were utilized by more than

half of the participants after training, whereas only two,

the mouse and word processing, were used prior to training.

All 11 items can be found in Table 14, which contains the

significant findings regarding increases in utilization for

these 11 components: word processing, spreadsheets, student

information, inventory, utilities general, worksheets,

overheads, tests, grades, graphics, and mouse.

Weekly Diary

The diary instrument provided data in response to

questions used to obtain information of a more personal

nature about the training. The diaries were completed and

collected weekly to maintain a timely, accurate, and

realistic assessment of all data. Out of a potential of 24

diaries per week, 21 individuals consistently responded for
a 87.5% participation rate for the instrument. One of the

-- 
-
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original 25 was exempt because the individual was not a

teacher.

Research Question 5

Research question 5 asks how do personal concerns and

level of comfort with the technology change as skills

develop. Three questions from the diary provided this

information. Two of the questions were open ended and

directly asked teachers to express their concerns about the

class plus any additional concerns they were experiencing.

The third question required a Likert Scale response to

feelings of comfort with the technology by teaching

component.

Class Concerns

The first diary question asked participants to describe

their reactions to and concerns about the class each week.

First, the open-ended responses from each participant were

examined for aggregation of similar responses into

categories. Once categories were determined, frequencies of

responses were calculated. Next, the frequencies were

totaled by teaching components to determine the greatest

frequency category for that component of the training. The

results of the frequencies by component are listed in Table

20. The eight teaching components are (a) word processing,

(b) data base, (c) spreadsheets, (d) viruses, (e) HyperCard,

(f) scanner, (g) Morell, and (h) presentations.
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Table 20 shows two major concerns expressed in the

diary responses, time and basic instruction. Time had the

highest frequency of concern across all components, with

seven out of a possible eight components having time as the

highest frequency. Time is a precious commodity to most

people, but it is especially valued by teachers and is

mentioned consistently in their diaries.

Table 20

Freuencies of Categories of Concern by r L.V~L itLbeLiitiU1 UP 1

Teaching Components

Categories
of Concern 1 2 3 4 5 6 7 8

1. Frustration 4 1 1 0 0 0 0 0

2. Basic 12 3 3 0 4 0 0 0
Instruction

3. Anxiety 4 0 3 2 2 0 0 0

4. Program 3 2 2 1 0 1 0 0
Problems

5. Time 10 3 7 3 7 4 1 3

6. Practice 7 1 0 2 1 1 1 0

7. Steps 3 1 1 0 0 0 0 1

8. How to 4 2 0 0 0 0 0 0

9. Good Response 1 0 0 1 0 0 1 0

Tn A= h 'k4"I N -kmw o %%4 -
1ea~ci ngu COMpoent s
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The concern for having so little time to learn everything

peaked during the word processing training component and

again during HyperCard training.

Basic instruction across all teaching components peaked

during word processing, with half of the participants

commenting negatively about the method of instruction. This

category contained responses about the method of instruction

utilized by the instructor. Subjects voiced their

disappointment with the technical part of the instruction

and expressed a desire for a more basic hands-on approach to

the teaching. Some of their suggestions included follow-up

handouts to use during practice sessions, exercises to

perform in class immediately after instruction to check

their level of understanding and clarify any problems, and

supplemental exercises beyond the workbook for practice

outside of class.

Anxiety and practice were the third most frequently

cited concerns. This can best be seen by totalling the

frequencies across all components. Anxiety included the

stress of assignments, the fear of the examination, and the

worry of too much to learn.

Other Concerns

The second diary question about concerns simply asked

participants to relate any additional concerns. Responses

were less frequent here and not considerably different from
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the specific concerns already mentioned in their responses

to question 1. A sample of the data and how it was

tabulated appears in Appendix D.

Two concerns tied for highest frequency: (a) the

desire for basic instruction by the instructor, which

supported the concerns initially expressed, and (b) fear of

the exam. Their concerns were evidently serious because

respondents felt the need to recount their feelings again in

the diary. Time, anxiety, and practice appeared as the

second highest frequently expressed concern, and the third

and least frequently expressed concern related to the

disappointment with the quantity of self-instruction that

the computer required. This general feeling was relayed

numerous times to the researcher and instructor throughout

the first several weeks of instruction.

The majority (68%) of participants were nonusers. Many

had no conception of the amount of practice time that is

required for mastery of individual computer components.

This presented the difficult problem of convincing nonusers

that it was necessary to spend an enormous amount of time in

self-instruction. Since the idea of self-instruction

exacerbated their concern for time, the progress in

diminishing this concern was slow until they began to see

some of the fruits of their labor. It took approximately

five weeks for subjects to accept this concern as a natural

P.
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phenomenon of the learning process. After the fifth week,

concern for time was mentioned by only one individual

(after the scanner training session), which is under-

standable because this component can be extremely technical

and complex for the nonuser.

Comfort Level

The second part of the research question addressed the

comfort level of the participants by teaching component.

The responses were given weekly, so a total week-by-week

comparison was done along with a comparison by teaching

component. The schedule of the diary reports and the

corresponding components were as follows:

1. Week 1 through 4 - word processing

2. Week 5 - data base

3. Week 6 and 7 - spreadsheets

4. Week 8 - viruses

5. Week 9 and 10 - HyperCard

6. Week 11 - scanner

7. Week 12 and 13 - MorelI

8. Week 13 and 14 - project presentations

For this analysis, the differences between comfort

levels from week to week within teaching components and

between adjacent components were obtained. The Wilcoxon

signed-ranks test was performed on the differences obtained

to determine if there was a significant increase in comfort
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level of the participants as they progress with each

teaching component, and from one teaching component to

another. The results of the test are listed in Table 21.

Table 21

Results of the Wilcoxon Test for Change in Level of

Period N for Test Wilcoxon Statistic a-Value

W1 - W2 11 54.0 0.972
W2 - W3 12 11.0 0.015
W3 - W4 11 14.0 0.050
W4 - W5 13 67.5 0.942
W5 - W6 12 27.0 0.183
W5 - W7 12 41.0 0.578
W6 - W7 9 33.5 0.913
W7 - W8 9 13.5 0.157
W8 - W9 10 22.0 0.305
W8 - W10 9 16.0 0.131
W9 - W10 7 6.0 0.102
W10 - W11 9 28.0 0.761
W11 - W12 12 32.0 0.305
W12 - W13 9 12.0 0.118
W1 - W3 14 41.5 0.255
W1 - W4 15 19.5 0.012
W1 - W5 16 58.5 0.321
W1 - W6 14 37.5 0.181
W1 - W7 14 45.0 0.330W1 - W8 11 30.0 0.412
W1 - W9 14 37.0 0.173
W1 - W10 13 7.0 0.004
W1 - W11 14 28.0 0.066
W1 - W12 16 20.0 0.007
W1 - W13 17 29.0 0.013

Note. Value of p<.05 for significance.

There was a significant increase in comfort level for

the following periods: week 2 through week 3, week 1

through week 4, week 1 through week 10, week 1 through week

Comfort

:s..

Comfort
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12, and week 1 through week 13. The comfort level did not

increase from one component to the next. There was no

significant increase in level of comfort between adjacent

components. This was not surprising because each teaching

component required different computer competencies.

The results indicated that by week 4, the end of the

first training component, participants had increased their

level of comfort with that component; therefore, the

participants in this study showed a significant increase in

their comfort with the word processing component. The next

significant increase was at week 10 and continued at weeks

12 and 13, indicating a consistently significant increase in

comfort after the first week of training. This may be

attributed to their continuous use of the computer.

Research Question 6

The sixth research question asks subjects to report

how much time they spent outside of class learning about

computers. This information was obtained from the diary on

a weekly basis, with 21 of 24 individuals responding

regularly.

Individual Time Commitment

The time participants spent independently learning

about computers ranged from 1.6 hours per week to 16.7 hours

per week, with an average of 6.9 hours a week. This data
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suggest that subjects spent approximately one hour per day

in independent study.

Table 22 shows the average time per week participants

spent outside of the classroom learning about computers.

As shown in Table 22, subjects spent a greater amount of

time (61.4 hours) in this activity during the first 8 weeks

of training than during the remaining 7 weeks, in which

subjects spent only 38.4 hours. After the exam, computer

practice time decreased drastically. Two peaks occurred

again in week 10 and week 12, but the gradual decline was

steady, well below the average weekly level.

Table 22

Weekly Average Time Outside of Class

Week Time (hr) Week Time (hr)

1 5.2 9 4.5
2 6.1 10 8.3
3 6.7 11 4.7
4 10.2 12 8.3
5 7.2 13 5.0
6 8.6 14 4.1
7 7.6 15 3.5
8 9.8

Research Question 7

Research question 7 asks subjects how much time they

required for mastery of the individual training components.

The responses to this question also came from the time
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reports recorded in the diaries. The time was totaled and

compared with the teaching components. The time period for

component training is variable. The amount of time required

to master each component was assessed by the instructor and,

thereby, provided a flexible yet efficient method of

scheduling the training for each component.

Time Spent Per Component

Word processing received the greatest amount of time

spanning a 4-week period, and it was also the first teaching

component. Because word processing was taught over a 4-week

period, the average time of 7 hours was close to the class

average for all components (6.9 hours). The average for

data base component (7.2 hours) was also slightly higher

than the group average. Spreadsheets covered a 2-week

period and subjects averaged spending 8.2 hours per week on

them. Viruses required the most time (9.8 hours). However,

the examination on the following week probably contributed

to the sharp increase in time reported for viruses.

HyperCard training lasted two weeks, and subjects reported

spending an average of 6.2 hours per week. The average

during scanner training was 4.7 hours per week. The average

time spent on MoreII, which lasted two weeks, was 4.2 hours

per week. Finally, the average time for the last component,

presentation of projects, which primarily involved using

HyperCard, MorelI, and utility programs for two weeks,

ww"WRM will-l"ll. 19 1 m map 
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reflected a comparable time of 4.5 hours a week. The

minimum, maximum, and average times are listed in Table 23.

Table 23

Practice Time for Individual Teaching Components

Minimum Week Maximum
Component (hr) Mean (hr) (hr)

Word Processing 1.0 7.0 69.0
Data Base 0 7.2 20.0
Spreadsheets 3.0 8.2 40.0
Viruses (exam) 0 9.8 26.0
HyperCard 1.5 6.2 36.0
Scanner 0 4.7 20.0
MoreII 0 4.2 24.0
Presentations 1.0 4.5 15.0

Interviews

This last section discusses data obtained from subjects

in personal interviews conducted during the last two weeks

of training. When applicable, supplemental information from

other instruments is used to reinforce the findings.

Research Question 8

The eighth research question asks what resources are

essential for successfully completing the training program.

The word resources encompassed a spectrum of concepts

primarily suggested by the participants as necessary

ingredients for an environment conducive to learning. Nine

resource areas were examined. Because all 24 teachers in

maxwomp wamt,-- ,m



89

the training provided responses in the interviews, the total

number given reflected a frequency rate out of a maximum of

24.

Resources

1. Although pretraining frequencies indicated 16

teachers were using computers, only 3 reported having a

Macintosh or knowing how to use one. Consequently, the

availability of the Macintosh computer was an essential

resource for 21 of the participants. The training provided

a Macintosh computer for each participant, and they were

free to use it at school or at home.

2. On-site training was important to 16 participants;

only seven reported they would be willing to drive to the

university for the training, and one was not sure.

3. Receiving college credit for the training course

was not considered paramount in the responses of 17 parti-

cipants; only seven stated it as an essential ingredient for

participating in the training.

4. Having a college instructor was important to nine

individuals, seven felt a colleague might have been more

beneficial, with the stipulation that the colleague be

highly knowledgeable in the field. The eight remaining

subjects were undecided as to whether having a college

instructor was important. The most important requirement

... ,.,
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for all respondents was that the instructor be very

knowledgeable about the material.

5. After the second week of training, an open lab time

was provided for all participants one day a week. The open

lab time was reported as essential by 19 participants; 16

thought the lab time was sufficient.

6. The lab time was staffed and monitored by a

computer expert hired by the district who was available to

help participants on an individual basis during the

prescribed lab period. By the fourth week, this lab time

was increased to two days a week. Additionally, if a

particular individual or group required some special time

for help, the computer expert provided assistance.

Seventeen subjects reported that the computer expert was

very valuable to the success of the training program.

"Absolutely critical would be more like it," were the

precise words of one teacher. "He just knows it all and we

don't, he is a real expert," said another.

7. In general, subjects cited lack of availability of

peripheral resources frequently as a cause of frustration

and waste of time. For example, printers were not always

available to participants when they required a hard copy for

instructional or managerial purposes. In addition, an

insufficient number of software manuals was cited as a

problem. Inconsistencies in versions of programs for the

wavwa. 
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computers the subjects usually used and the computers they

used during training created additional problems and frus-

trations, especially for the novice users who did not

understand these difficulties and ultimately rationalized

that the problem was with them, when it was with the

computer.

8. Subjects felt time for computer practice was

essential. Eight suggested an additional conference period,

and another eight felt release time should be provided.

Other ideas included having a student teacher, which was

mentioned by 3, making available more printers and computers

was mentioned by 5, and increasing general use of computers

in the district was mentioned by 1.

9. The last, but certainly not the least, resource

which participants mentioned as important to their success

in the training program was the total and continuous support

they received from the Texas Education Agency, Apple

Computer, the University of North Texas, the district,

school board members, the superintendent, the principal,

assistant principals, parents, other teachers, their

students, and the community. The majority of the partici-

pants realized the effort each of these individuals or

groups extended to accomplish the goals of the training

program. This opportunity provided subjects with the chance
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to learn about computers, a chance which they might not have

accepted or endured without this vital show of support.

Research Question 9

The ninth research question asks what conditions of the

computer training environment were reported by subjects as

most effective. The most definitive data which helped to

answer this question came from the personal interviews, in

which each participant expressed positive and negative

reactions and offered suggestions for improving the

training.

Ideal Environment

The ideal teaching-learning environment, as suggested

by the participants, includes all the essential resources

which were mentioned in the summary of research question 8

and an instructional format that encompasses the following

five components on a regular basis:

1. An open lab period of 15 to 20 minutes before the

beginning of class so that participants can receive

individual guidance from either the instructor, peer, or

district computer expert regarding any problems they

encountered with the assignments from the prior training

lesson.

2. A brief teaching segment which includes a basic and

simple demonstration of the procedure being taught along

won
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with accompanying handouts designed to help reinforce the

learning process.

3. A period of hands-on practice with the new

procedures in which peer teachers and the instructor assist

anyone having difficulty.

4. A brief extension of the procedural process with

specific demonstrations and suggestions for classroom or

managerial applications.

5. A support exercise which incorporates the specific

procedures so participants can practice them before new

material is presented in the next training session.

Subjects were asked to rank the pace of instruction on

a scale from one to five. As shown in Table 24, about 46%

thought the pace of the instruction was average, and about

38% considered it fast.

Table 24

Frequencies for Pace of Class

1 2 3 4 5 6
too fast fast average slow very slow no response

1 9 11 1 1 1

Two additional influences are thought to be playing a

role here. The first is the influence of the group

environment on teaching. Forty-six percent of the

, . ;.
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participants stated they would not have taken the course

outside of the group; for them the group was a motivator, a

comforter, a sounding board, and a reinforcer. One teacher

said, "I would have never taken it on my own initiative, I

was much too frightened for that." Another stated, "It's

very important, people I already know, have common goals and

we can create together, so I think it developed

camaraderie--shared information."

The second suggestion from the five nonusers involved

initiating an orientation program, that is, a few pre-

training sessions in which the novice could acquire

information and practice some of the basic operational

procedures that users already know about the computer before

the actual training begins. They thought this might have

alleviated or suppressed some of the feelings of frustration

and anxiety that they experienced during the first several

weeks of training.

Research Question 10

Research question 10 asks subjects how they felt their

productivity had been affected by the training. The weekly

diary provided the data to answer this question. Because

responses were given weekly, the reporting time periods were

the same as those for comfort level for teaching components.

For this analysis, the differences between productivity

levels from week to week within teaching components and

,
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between adjacent components were obtained. The Wilcoxon

signed-ranks test was performed on the differences obtained

to determine if there was a significant increase in the

productivity level of the participants as they progressed

within each teaching component, and from one teaching

component to another.

Differences in Productivity

Results showed there was a significant increase in

productivity level of participants as they progressed

through the training, but no significant differences were

found between teaching components. The nine weeks which

showed a significant increase in level of productivity in

contrast with week 1 were weeks 3, 4, 6, 8, 9, 10, 11, 12,

and 13. Table 25 lists the significant increases in level

of productivity. Comparing weeks that showed a significant

increase in level of productivity with weeks that reflected

a significant increase in level of comfort in contrast with

week 1 revealed some similarities for the following weeks:

4, 10, 12, and 13.

The teaching components for these weeks were word

processing, HyperCard, MoreIl, and project presentations.

So significant increase in levels of usage, comfort, and

productivity occurred for word processing.
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Table 25

Wilcoxon Test for Level of Productivity

Period N for Test Wilcoxon Statistic a-Value

W1 - W2 12 40.0 0.547
W2 - W3 10 16.0 0.131
W3 - W4 7 8.0 0.176
W4 - W5 11 41.5 0.788
W5 - W6 10 17.5 0.166
W5 - W7 9 16.0 0.239
W6 - W7 10 23.5 0.361
W7 - W8 8 24.0 0.819
W8 - W9 9 23.0 0.547
W8 - W10 9 13.5 0.157
W9 - W10 7 25.0 0.974
W10 - W11 10 21.0 0.270
W11 - W12 13 58.0 0.827
W12 - W13 11 44.0 0.847
W1 - W3 12 16.5 0.042
W1 - W4 13 12.5 0.012
W1 - W5 10 12.0 0.063
W1 - W6 14 16.5 0.013
W1 - W7 12 18.0 0.054
W1 - W8 10 3.5 0.008
W1 - W9 13 20.0 0.040
W1 - W10 12 3.0 0.003
W1 - W11 15 24.0 0.022
W1 - W12 16 18.0 0.005
W1 - W13 12 3.5 0.001

Note. Value of a<.05 for significance.

This indicates that word processing is a very important

teaching component for the participants because it affects

all three of the tested characteristics. Also there were

significant increases in level of comfort and productivity

for parti- cipants after HyperCard, MoreII, and project

presentations. This indicates their ease of integration and
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utilization in the classroom. So not only were participants

feeling more comfortable with these components, but the

training components were also affecting their sense of

productivity.

All the teaching components, with the exception of the

data base component, demonstrated an increase in produc-

tivity level. Diary responses and field notes for week 5

provided support for the lack of increased significance in

productivity level for data base. Although no special

difficulties arose in the mechanics of using data bases,

subjects reported being confused about the precise use of

data bases in teaching.

There is a definite need for specific examples of data

bases and how they may be integrated into the classroom or

management areas of teaching. This supports the perceptions

of Moonen (1989) who believes teachers must be provided with

information they see as acceptable and valuable if they are

going to be expected to have the capability of integrating

it into their teaching. The practicality ethic of Doyle and

Ponder (1977) also provides support for this lack of

interest in data base, for it is something which they cannot

see themselves using. Consequently, without this concept of

integration, there was no increase in their level of

productivity.
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Productivity Summary

After the training, 67% of the participants stated

their idea of productivity had changed. Quality,

efficiency, professionalism, and time are but four of the

terms which best describe and summarize the responses in

general. The participants were delighted with what they

could produce and with how wonderful it made them feel to

create such professional documents and presentations. One

teacher succinctly stated, "It takes a lot of time to learn

all this but then once you learn it, it's just a piece of

cake." The remaining 33% said they did not feel their level

of productivity increased. Generally, they commented on the

quality and quantity of output, and stated that they would

now be able to produce more in less time. One teacher put

it this way, "My output has changed, it has doubled, I don't

wait for typists and have things run off. That is where the

joy of it for me is in creating something that the kids can

do."

Following is a partial list of some of the areas in

which computer applications made participants feel more

productive: planning and getting information to students,

grades and test generation, notes and assignments for absent

students, memos, letters of recommendation, lecture presen-

tation materials, and ease of file modifications. More

(WLur- 
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specific applications are listed in Appendix E, which

contains all the summaries of the interview responses.

Research Question 11

Research question 11 asks in which ways teachers

utilize the knowledge and skills developed as a result of

the training. Five interview questions were used to obtain

data for this question; the questions were pertaining to:

(a) skill development, (b) knowledge gained, (c) how they

can help students with their knowledge of the technology,

(d) integration and knowledge sharing, and (e) the

hypothetical loss of the computer.

Skills Developed

The first question asked participants what they were

presently using that they had not used prior to training.

Of the initial 68% who reported using the computer before

training, only three had any experience with a Macintosh.

The highest frequency of usage occurred with word processing

and grades. Posttraining data showed all but two indi-

viduals, or 92% of the subjects, were using the computer on

a regular basis after training. Use of numerous utility

programs not listed prior to training, along with student

tutorial software, gradebook programs, and presentation

software such as HyperCard and MorelI, also increased.
Seventy-seven percent of users reported using the computer

every day. The remaining 8% (nonusers) stated they were

;
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still in the learning process and presently used the

computer solely for their training assignments.

Knowledge Developed

Lecture presentations using the computer showed the

most striking increase. The knowledge subjects gained from

the two presentation programs (HyperCard and MoreIl), in

conjunction with their projection system, allowed them to

develop and deliver interesting and creative instructional

materials. Appendix E contains a sample of the interview

transcripts. None of the participants reported using

presentation packages or the projection system before

training. One teacher said of the projection system, "It

makes a one-computer classroom work." Without the

projection system, subjects could not readily see how to

incorporate the computer without disrupting their normal

classroom routines. They saw a stand-alone machine good

only for individual use. Following the training, the

subjects saw the projection system as a necessary

peripheral. Similar to the overhead projector, which

subjects quickly accepted for its ease of utilization, the

projection system provides the flexibility and freedom from

transparencies and those messy overhead pens that teachers

abhor.
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Student Benefits

When asked if they felt they could now better expand

their students' horizons with the technology they have

learned, 87.5% felt they could and the remaining (12.5%)

were unsure. The mathematics teachers in the group reported

that the computer allows them to do graphs and manipulate

variables that would take forever to draw and demonstrate in

one class period. The English teachers were excited about

the writing potential of their students. Several reported

how excited the students were and how much their writing had

increased simply because the computer made it easier for

them to edit what they wrote. The social studies group

worked independently from the main group with the district

computer expert on the laser video Navigator system for

their class presentation. They intend to eventually utilize

this system in their classrooms and share the programs they

will develop throughout the department.

In support of MoreII one teacher said, "Morell holds

interest, and anything that holds interest is going to

increase student knowledge. Anything to get away from the

old lecture teacher format, and kids love technology." One

teacher plans to have students help make HyperCard stacks

for class presentations. The science department incor-

porated software for physics that animates wave motions and

allows manipulation of variables. The few negative
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responses were primarily expressions of burn-out and stress

from the strain of the time commitments that the training

placed on the subjects' already hectic schedules. In fact,

only one response of the 24 was truly negative.

Knowledge Sharing

When asked if technology makes their job harder, 62.5%

said no, and the 37.5% who responded yes clarified that they

derived this feeling from their present lack of proficiency.

All interview respondents stated they are willing to share

their knowledge with other teachers and to work on group

projects for their discipline, and 83% are willing to teach

other colleagues. The remaining 17% did not feel

sufficiently comfortable with their level of knowledge to

presently respond positively to this request.

In the summary, the following specific uses of the

computer were reported from responses given during the

interview: data base of textbooks and book numbers, data

base for student failures to use in conjunction with the

phone machine to call parents, calculation of the top ten

students, spreadsheets for calculus concepts, flash cards

for review, maps for history, data base for inventory of lab

equipment, and data base for reading lists in English.

The Reality of No Computer

The final question asked if they could imagine teaching

without a computer. A total of 67% emphatically responded
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with no, but a surprising number (33%) said yes, they could

imagine it--perhaps a poor choice of words, but six of the

eight added that they would not want to go back. Some

interesting comments were: "No, not in my lifetime," and "I

really enjoy not having to crash and burn the night before

the grades are due." The next comment was an eye-opener:

"When I think of modern technology, what has really impacted

my life, just off the top of my head I thought birth

control, microwaves, and computers; well they have, you have

more control." This is an excellent introduction to the

final research question on empowerment.

Research Question 12

The last research question asked how the concept of

empowerment changes as skills develop. This question

ascertained the feelings related to the Macintosh computer

which participants noted after their training. The results

are given in the following three sections: empowerment,

clarification of empowerment, and feelings of efficacy.

Empowerment

Pretraining data revealed three Macintosh users.

Comparing the pretraining responses of these three

individuals with their posttraining responses on feelings of

empowerment generated data regarding whether users felt more

empowered with additional training. The responses in this

study are encouraging. Two of the three replied that the
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training increased their feelings of empowerment, and the

individual who noted no additional increase replied, "I have

been using it for so long I have always felt like it

empowered me." Of the remaining non-Macintosh users, 19

reported feelings of increased empowerment, and 2 responded

"no," with these comments: "I feel like the machine

controls me," and "I can use the Mac." The latter is

puzzling because the "no" response implies negative feelings

of increased empowerment.

Clarifying Empowerment

The next section focuses on some specific responses

participants provided after they were given the following

definition of empowerment: the ability and confidence one

possesses in manipulating the technology. This definition

was introduced to help them concentrate solely on the

training aspects of the program and their personal mastery

level of the machine. This term needed to be clarified

because in the interview numerous individuals confused

empowerment with the notion of improving classroom control

or student discipline; a restatement of the question was

subsequently used to correct this misunderstanding.

Improvements in confidence and ability and loss of fear

and anxiety best summarized the responses participants

recounted while struggling to answer this question. Many

provided lengthy details of all the things they can now do

.



105

with the computer and descriptions of lessons they want to

plan and develop for the coming year. Twenty-one of the

participants reported they would like more training, not

because they are not confident, but because they now feel

confident enough to learn more. They have the desire to

learn more, or as one teacher stated, "I'm hooked!" Another

replied, "Children become addicted to Nintendo, we're

addicted to MorelI!" The three not desiring more training

reported they know enough. They felt they merely need more

practice or a few workshops to expand their repertoire of

software capabilities. The obvious conclusion is that they

now have the confidence and ability to learn on their own.

All participants stated they felt good about their

endeavors with the training course. "I feel more than

empowered; I feel professional," one participant replied.

Efficacy

When the participants were asked whether the training

had improved their feelings of efficacy, 23 responded

positively; the remaining one was unsure. These positive

responses reflect the general attitude that pervaded the

group--a kind of pat on the back for themselves for a job

well done. In contrast, many subjects had initially

expressed apprehensions, fears, and trepidations about

whether they would be capable of overcoming the obstacles
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sufficiently to master the machine and actually incorporate

the technology into their teaching.

- -------- -



CHAPTER V

CONCLUSIONS

Summary

The purpose of this descriptive study was to examine

whether training teachers to use application, management,

and instructional software would make them more productive

in their work. The review of literature found little

definitive research data pertaining to teacher training and

its implications for affecting teacher productivity;

therefore, this study has used a variety of methods, both

qualitative and quantitative, to obtain data on this topic.

The approach to data collection required multi-

dimensional procedures for assessing the qualitative and

quantitative data. The five methods of data collection

included the Stages of Concern Questionnaire, which

determined the pretraining and posttraining stages of

concern about the computer training course; the Present

Utilization Survey, which measured individual computer usage

levels before and after training; a weekly diary, which was

an outlet for expressing concerns related to the training

along with feelings of comfort and productivity concerning

the respective training components; a posttraining

107
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interview, which delineated and clarified subjects' overall

reactions to the training; and the researcher's field notes

of casual conversations and comments participants made

during training sessions. The purpose of the interview was

to accumulate their general reactions which could be used

later in evaluating the data obtained with the other

instruments.

The analyses of quantitative data were performed with

the MINITAB statistical software package on an IBM personal

computer to test for significant differences between pre-

training and posttraining levels of computer use, comfort,

and productivity. These analyses included the t-test, which

was utilized to identify any significant changes in pre-

training and posttraining stages of concern, and the

Wilcoxon signed-ranks test, which was used to identify any

significant changes in usage, comfort, and productivity

after training. The remaining qualitative data were trans-

formed into a more flexible and quantifiable system of

categories that were organized into a ranking scheme which

created not only a relational format, but also provided the

ability to address the consistency and confluency regarding

specific aspects of the training environment, as reported by

the subjects.

The training adhered to Metcalf's four-phase model for

teacher training. The instructor provided specific
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objectives and assignments to meet the course requirements

for college credit, but completing the projects and

integrating the technology was the responsibility of the

subjects. The assumption was that if teachers were allowed

to make the decisions about development, design, and

delivery of instructional technology, they would remain in

control, and with this responsibility for control it was

also assumed would come implementation. Therefore, no

specific implementation goals were required of the

participants.

To perform a more detailed evaluative analysis of the

data, the 16-week training course was divided into eight

training components. Due to the nature of the pilot

program, the initial schedule for training was tentative,

and because of insufficient time, a few of the components

were omitted. The two most important omissions were laser

video technology and a review of software geared to the four

major disciplines represented by the participants.

Selection and sequencing of the training components was

the responsibility of the university instructor. Ultimately

the components actually covered during the training were

narrowed to eight, which were presented in the following

sequence: word processing, data base, spreadsheets,

viruses, HyperCard, scanner, MorelI, and presentation

projects.
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After the first training session when participants

completed the Stages of Concern Questionnaire and Present

Utilization Survey, they were instructed on how to maintain

the weekly diary which would chart their feelings about the

training environment and provide responses of a more

gradual and progressive nature. This source of information

provided a more accurate description of their progression of

concerns for the duration of the training. Finally, the

interview provided data regarding their overall reaction to

the training.

Discussion

The research questions addressed in this study provided

the framework for describing teacher productivity and

empowerment. In the early stages of this study,

participants defined their concept of productivity as an

efficiency measure, indicating how much they could do with

the technology that would make their job easier. Even

before they attained the necessary skill level to accomplish

this feat, they readily saw its efficiency potential. The

concept of effectiveness evolved gradually, as their

accomplishments and levels of comfort with the technology

increased. It must also be noted that initially the

training emphasized the managerial and skill attainment

aspects of the course, and applications to student instruc-

tional delivery methods were introduced many weeks later.

-
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Regardless of the order of these revelations about

productivity, the important aspect of them is what they say.

Subjects were able to use their time, a precious commodity

for teachers, more efficiently with the aid of the computer.

Following the training, subjects now have the time to

develop, design, and deliver more interesting, attractive,

and professional instructional materials. This helps them

not only to be more efficient in their job of teaching, but

also ultimately to be more effective. In this study, after

training 92% of the participants felt better use of

technology would provide them with more time for instruc-

tional preparation. In a national survey, the Carnegie

Foundation (1988) found that 70% of all teachers (trained

and nontrained) felt this way.

Although the selection of teachers for this sample was

nonrandom, the study provided evidence to support the

assumption that productivity is a multidimensional construct

of variables that are interactive and yet somewhat

sequential in development. The study suggested a

progression that began with building a strong knowledge base

through hands-on practice. This enabled a comfortable and

efficient utilization of the technology and raised feelings

of empowerment to a level which provided support and

stimulation for effective integration, and enhanced

productivity while complementing a sense of efficacy.
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Once developed, these newly acquired attributes of

knowledge, comfort, efficiency, empowerment, effectiveness,

productivity, and efficacy continued to fuel creativity and

professionalism in the classroom.

Findings

Research Question 1

The results of research question 1 described the signi-

ficant differences between pretreatment and posttreatment

stages of concern for teachers who enrolled in the computer

training course, as measured by the Stages of Concern

Questionnaire. Four of the seven stages of concern showed a

significant change. Stages 0 and 1 showed a decrease in

concerns of general awareness about computers and a decrease

in what was required of the participants to use computers.

Stages 5 and 6 showed a significant increase in the concerns

dealing with working with others and finding more effective

ways of doing their job. High stage frequencies revealed a

change from 17 pretraining nonusers to 11 nonusers after

training. The self-directed, task-directed, and impact-

directed frequencies of concern changed from 17 self-

directed, 1 task-directed, 6 impact-directed, 1 tie for

self-directed and task-directed, and 1 tie for task-directed

and impact-directed to 11, 4, 8, 1 and 0, respectively,

after training.
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Research Question 2

The results of the second research question described

the major characteristics of the participants who

volunteered for the training. The results showed 52% had

100% teaching duties, 20% had both teaching and adminis-

trative responsibilities, 16% listed all three duties, 8%

listed teaching and other, and 4% listed other. All parti-

cipants were full-time employees: 72% were female and 28%

were male. Sixty-seven percent stated they volunteered for

the training, whereas 25% said they were strongly urged to

volunteer, and 8% felt they were required to volunteer.

The breakdown by age of subjects is as follows: 44%

were age 40 to 49, 40% were age 30 to 39, 8% were age 20 to

29, and 8% were age 50 to 59. Sixty-four percent had a

master's degree, 32% had a bachelor's degree, and 4% had no

degree. Years of teaching experience by number of decades

were one or less (24%), two or less (52%), three or less

(20%), and none (4%). Years of service in the district by

decades were one or less (48%), two or less (36%), and three

or less (16%). Twenty percent of participants reported

teaching in a total of four districts, 20% in three, 36% in

two, and 24% in only one. Thirty-two percent of the

subjects had none or less than one year of computer

experience, 36% had one to two years, 12% had three to four

years, and 20% had four or more years. Twenty-four percent

a 
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considered themselves nonusers, 36% were novices, 28% were

intermediate users, 12% were old hands, and no one

considered himself or herself as a past user. Seventy-six

percent reported no formal computer training, and 24% had

some college or workshop experience.

A majority (84%) of the participants reported not being

involved with any other programs during the training.

Sixty-eight percent reported using computers, and the median

rank for commitment to the program on a scale from 1 to 10

was 9.

Research Question 3

The results of the third research question described

the changes in computer usage with training. In general,

there was a 104% increase in software usage for the group.

Increases in categories of software types occurred for word

processing, gradebook, other utilities, and presentations.

There was a significant difference in the usage level of the

following items: word processing, spell check, student

information, files, inventory, tutorials, simulation,

problem solving, worksheets, overheads, tests, grades,

graphics utilities, graphics general, mouse, and authoring

languages.

--
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Research Question 4

The results of the fourth research question showed

there was a significant increase in the frequency of

computer use for both categories of occasional and frequent

use. Occasional use increased 52.6%, and frequent use

increased 113.1%. The overall change in percentage of a

combined frequency of occasional and frequent use as

compared to all responses nearly doubled after training,

from 15.3% to 29.4%.

Research Question 5

The results of the fifth research question showed a

significant increase in level of comfort from week 2 to week

3, and from week 1 to weeks 4, 10, 12, and 13. The comfort

level across teaching components did not increase.

Research Question 6

The results of the sixth research question found that

subjects spent an average of 6.9 hours per week outside of

class learning about computers.

Research Question 7

The results of the seventh question addressed time by

components. The average time spent on each of the eight

teaching components was from 4.5 to 9.8 hours. The time

spent by any one participant ranged from no time to 26 hours

per week.

; : _ _.
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Research Question 8

The results of the eighth research question identified

what resources participants felt were essential to

successfully complete the training program. The Macintosh

computer was essential for all but three participants, who

already had a computer or had access to one. The on-site

training was important to 64% of the participants, who

indicated they would not drive to the university for the

course. Only 28% thought receiving credit was an essential

incentive. The major requirements for the instructor were

confidence, experience, and an astute level of knowledge

about computers, specifically the Macintosh. An open lab
time for practice was mentioned by 80% of participants as

helpful. The assistance of the district computer expert was

considered helpful by 70% of participants. Other peripheral

resources like printers, software manuals, and consistency

in versions of software among computers available to parti-

cipants were also reported as important resources to help

eliminate unnecessary frustrations and waste of time.

Several subjects suggested release or conference time

be made available to increase their practice time. The last

resource, but certainly not least, was the continual support

the participants received from all the individuals and

groups involved in the program. This support provided the
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incentive for their high level of commitment to the training

program.

Research Question 9

The results of the ninth research question identified

what conditions of the training were most effective for

participants. Certain circumstances were mentioned

repeatedly in their diaries: an open lab time prior to the

beginning of class, a short demonstration lesson with

supporting handouts, a period for guided practice, a brief

extension of the demonstration, and support exercises to

reinforce the lesson. The pace of the training class was

considered to be somewhere between fast and average. Forty-

six percent expressed that they would not have participated

in the training without the group atmosphere. Other

comments included some pretraining instruction for the

nonusers in the group to relieve some of the anxieties and

the fear of intimidation.

Research Question 10

The results of research question 10 revealed what makes

teachers feel more productive in their work. There was a

significant increase in productivity as participants

progressed through the teaching components, but no

difference was found between teaching components. The

significant weeks from week 1 occur at weeks 3, 4, 6, 8, 9

x ,



118

10, 11, 12, and 13. This represented all teaching

components except data base. This negative finding was

significant because the participants also reported, during

the instruction for data base, their lack of knowledge in

how to utilize data bases in their teaching. They were

unable to integrate this component; consequently, no

increase in productivity for this component was

demonstrated. After training, 67% of the participants

stated their level of productivity had changed, and that
they felt better and were proud of the quality, accuracy,

and attractiveness of their output. The following list

contains some additional ways computer applications made

participants feel more productive in their work: planning

and getting information to students, grades and tests, notes

and assignments for absent students, memos, letters, lecture

materials, and ease of file modification.

Research Question 11

The results of the eleventh research question

discovered ways teachers utilize the knowledge and skills

they learned from the training. The most striking new usage

occurred in utilization of software which helped teachers
create lecture presentation materials, especially MoreII and

HyperCard. After training, 92% were regular users of some

of the following: gradebook programs, utilities, tutorials,

and presentation packages, and 77% used the computer daily.
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Additionally, 87.5% believed they could now better expand

their students' horizons by using the technology.

Mathematics teachers reported the benefits of its graphic

capabilities, and English teachers were excited about the

writing potential of their students. Social studies

teachers, aside from the group and with the help of the

district computer expert, learned how to use the laser video

Navigator system, and the science teachers reported incor-

porating software for physics to help demonstrate wave

motion with the animation capabilities of the computer. All

participants said they were willing to help other teachers

learn about the computers, and 83% stated they would be

willing to teach what they had learned to other teachers.

One of those responding negatively to this request simply

did not feel sufficiently comfortable at this time to

assume this responsibility. Specific computer applications

included data base for textbooks, data base for student

failures, calculation of top ten students, spreadsheets for

calculus, gradebook programs, flash cards for review, maps

for history, data base for inventory of lab equipment, and

data base for a reading list in English.

Research Question 12

The results of the last research question described the

concept of empowerment after training that specifically

relates to the Macintosh computer. A majority, 87.5%, of

a 
.su:,da . .



120

participants reported increased feelings of empowerment

after training. An equal percentage also expressed a desire

to learn more because they believed they have enough

confidence in their abilities. Additionally, all stated

they felt good about their endeavors, and all but one

projected a renewed feeling of efficacy for a job well done,

considering their initial fears and trepidations.

The findings for the 12 research questions provide a

more descriptive definition of teacher productivity, one

that includes numerous internalized perceptions that were

rejuvenated with the attainment of new knowledge and skills.

Along with the expected increase in norm of efficiency and

effectiveness, participants also benefited from increased

comfort, empowerment, and efficacy that nurtured their sense

of pride, confidence, and professionalism in their abilities

to generate productive output in their teaching.

Summary of Findings

This study described how a 16-week computer appli-

cations, management, and instructional training course for

the Macintosh computer, for a select group of volunteer

teachers, significantly affected the context variables which
were used to define teacher productivity and empowerment.

Based on the major findings of this research study, the

following summaries seem justified:
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1. The awareness and informational concerns of the

participants about computers showed a significant decrease

after training, whereas the collaborative and refocusing

concerns exhibited a significant increase.

2. The majority of participants were full-time female

teachers who exhibited a high level of commitment to the

training. Their ages ranged from 30 to 49 years, their

years in HEB ranged from 1 to 10, and their years of

teaching experience ranged from 10 to 20. They had fewer

than two years of computer experience, which reflected no

formal training.

3. Total number of software programs more than doubled

for the group, and four software categories increased signi-

ficantly: word processing, gradebook, other utilities, and

presentations.

4. The frequency of software usage nearly doubled

after training.

5. Participants' comfort level significantly increased

from week 1 to weeks 4, 10, 12, and 13.

6. The participants spent an average of 6.9 hours a

week learning about computers outside of class.

7. Participants spent from 4.5 to 9.8 hours a week

outside of class learning about each training component.

8. Participants identified nine essential resources:

a Macintosh computer, on-site training, optional college
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credit, a knowledgeable instructor, open lab time, an in-

house computer expert, release time, access to peripherals,

and total continuous support.

9. The ideal learning environment would be composed of

a presentation that included five major shifts: (a) an open

lab time, (b) demonstration with supplemental handouts,

(c) a hands--on practice period, (d) additional

demonstrations for application, and (e) support and

reinforcement exercises. A group atmosphere and orien-

tation sessions for novice users were also recounted as

important ingredients in establishing a nurturing

environment.

10. Participants showed significant increases in

productivity for all teaching components except data base,

and felt more productive in the planning, instruction, and

management aspects of their work.

11. After training, the majority of participants were

using the computer daily in their job. There was a marked

increase in use of utility programs and presentation

software, which they felt could increase their students'

level of attention. Participants also reported sharing

their work and being willing to teach others what they had

learned. Most could not imagine life without the computer.

12. Feelings of empowerment and efficacy increased for
nonusers and users alike. Participants believed their

'._ 
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knowledge and mastery of the computer helped to improve

their control, confidence, abilities, and professionalism.

To recapitulate the findings, training decreased the

first two lower stages of concern of awareness and

information about the computer and concurrently increased

the last two higher stages of collaboration and refocusing

concerns about their newly acquired computer knowledge. The

study pinpointed areas which experienced significant

increase in usage along with a significant increase in

feelings of comfort with the individual training components.

The study found increases in the level of productivity as

training progressed, and the training nurtured an expansion

of empowerment and sense of efficacy that projected

confidence, satisfaction, and a renewed professionalism.

Additional Findings

The following additional findings were found which did

not specifically address the stated research questions:

1. When training begins with a teaching component with
which participants already have some knowledge, they can

readily attain some comfort with the technology that will
support their confidence to continue their learning.

2. When teachers are provided with a peer group

learning environment, they know the group shares their fears

and frustrations.
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3. When teachers are allowed to decide the extent of

technology integration, they gain a sense of control over

their environment that revitalizes their creativity and

restimulates their efforts to redesign their instructional

methodology. The intent is to better deliver and align

their teaching with the present interests and needs of their

students, and the goals of the curriculum over which they

may have no control.

4. When teachers are provided with the opportunity to

acquire knowledge about computers which will help them

increase their productivity and feelings of empowerment,

they willingly accept the challenge, utilize the knowledge

they gain to help interest students in their job of

learning, and increase their own confidence and

professionalism.

5. Only when teachers possess the knowledge about

computers and fully understand all the ramifications of what

computers and their peripheral tools can do will they

readily see how to incorporate these tools into their job of

teaching.

6. When teachers can produce more work in less time

and the output is more accurate, attractive, and attainable,

they feel more productive and professional about their work.

7. When teachers feel they have the support of not

only internal but also external sources, they feel highly
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committed to accomplish the goals these sources anticipate

and project for them.

8. When teachers receive instructional application

training, they no longer question what to do with the one

computer in their classroom; they know how to make the one-

computer classroom work so all students can reap its

benefits.

Conclusions

The purpose in this study was to determine whether

training teachers to use application, management, and

instructional software would make them more productive in

their work. Additional findings support the contention that

teacher productivity can be increased with this type of

training. The training enabled them to be creative again,

to display their knowledge through the technology of the

future. With this knowledge teachers no longer have to

search for application software that matches their

curriculum; they can create their own. This belief is

supported by Marsh (1990): "Once teachers see what can be

done with computers, they are ready to move on to creating

their own computer ideas" (p. 50). Consequently, teachers

no longer have to be fearful that the computer will replace

them. All this adds to the real joy of using the computer,

for these teachers have a new powerful set of tools that

m
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they utilize to increase their sense of productivity,

professionalism, and pride.

Raker (1989) believes the present programs and appli-

cations are merely the beginnings of new and developmental

ways of organizing and presenting information, and he

concludes that the next few years will produce still more

information. Technology is the only way teachers can attend

to the problem of the information explosion, for as Bushnell

(1990) reports, retraining opportunities should be

anticipated and provided before employee skills become

obsolete. Because delivery of information is a primary

function of teaching, teachers cannot remain current without

knowing how to access and utilize the information that will

be available. They must become knowledgeable facilitators

of this vast resource of information. The question is how

well will the nontechnical teachers be able to perform what

will be essential to their job, or even more important, how

much of a handicap will this lack of training place upon the

students they are assigned to teach? These teachers will

not be able to tap into the teleteachers' wealth of live

resources like Dr. Ballard's (discoverer of the Titanic)

oceanic classroom. They and their students will be shackled

by the walls of their limited and stifled environment,

unable to travel beyond the doorway to the limitless

endeavors their imagination could reach. Ultimately, the
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question should not be can society afford to train teachers,

but can it afford not to train them.

As previously stated by the researcher, the time is now

for education to embellish its effective research with the

addition of efficiency that incorporates technology to

produce a knowledgeable society that is well prepared to

work with the machinery of the information age. This

efficiency will encompass both monetary expenditures for the

hardware and software, and the training of teachers in

proper practice, implementation, and utilization of the

technology.

Training and education in technology, therefore, will

ultimately benefit both teacher and student. The education

of teachers provides them with the knowledge of when, where,

and how to incorporate the technology, and the training in

technology provides them with the power, confidence and

ability to incorporate the technology in their classrooms.

Recommendations

Results from the study's findings suggested the

following list of recommendations and comments to serve as a

guide to assist and complement the design and implementation

of future training programs:

1. Provide at least two orientation sessions for the

nonusers to familiarize them with the basic operations of

the computer before training begins.
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2. Issue computers to all teachers at the same time,

at least two weeks prior to the first class, so nonusers can

have access before attending the orientation sessions.

3. Ensure consistency of software installed on the

computers issued to participants and on the computers

teachers use during class instruction.

4. Install a virus guard on all computers in the

training building.

5. Provide a correction handout for all glitches in

the exploratory exercises. Some of the glitches occurred

due to version discrepancies.

6. Provide each teacher with a manual or handout for

the software being taught.

7. Arrange open lab time with the district computer

expert the first day of class.

8. Reserve a few computers and at least one printer in

a specific location so teachers can have access to them

during the day for individual work and practice.

9. If possible, allocate release time daily or weekly

for teachers or groups of teachers for additional practice

or for instructional program development and integration

into the curriculum. Having a student teacher or aide may

provide this time.

10. Alter the training schedule by eliminating some

teaching components and introducing other components to



129

alleviate some of the frustrations expressed by the

participants. The suggested training schedule is depicted

next to the actual schedule that occurred in the course to

delineate the subtle yet necessary modifications that

participants desired.

Actual Schedule

1. Introduction - Works

2. Works - format

3. Works - tabs

4. Works - fonts

5. MoreII demo, Data Base

6. Spreadsheets

7. Spreadsheets, HyperCard
demo

8. Viruses

9. Spring Break/Work Week

10. HyperCard demo, Exam

11. HyperCard, background
and stacks

12. Scanner

13. MoreII - Introduction

14. MoreII - Features

15. Project Presentations

16. Project Presentations

Suggested Schedule

Introduction - Works

Works - format

Works - tabs and margins

Works - fonts and letters

Data Base with Examples

Data Base and Word
Project

Spreadsheets demo,
Gradebook

Virus, Projects demo

Work Week

Exam, HyperCard demo

HyperCard, Background
and stacks

Laser Video Applications

MorelI - Introduction

MorelI - Features

Software by Disciplines

Project Presentations
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11. Teach and adopt a district-wide gradebook program

to create uniformity and consistency in grade calculations

and for a potential networking application.

12. Allocate a portion of the training budget for dues

to professional computer organizations, for computer

seminars, and for refreshments during the training sessions.

Suggestions for Future Research

As an adjunct to this study, the development of an

instrument was initiated to measure teacher productivity by

identifying criteria that teachers, administrators, and

professors considered best describe this concept. The

initial content validity results suggest retesting the

instrument to provide data which can be used to reduce the

number of criteria by establishing their reliability and

consistency. A sample of the entire set of criteria appears

in Appendix B. Three additional research questions are also

recommended:

1. How does the time teachers spend learning about

computers outside of class compare to that of the average

computer student?

2. If the teachers have a final exam instead of a

project presentation, would the weekly time for practice

remain consistent throughout the training?
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3. How does the pressure of a college course for

credit affect levels of concern, time, comfort, commitment,

efficacy, and productivity.
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January 17, 1990

Dear Teachers,

The evaluation team from the University of North Texas
would like to ensure the participants of this study that
their names or code numbers will not be associated with the
information they provide to anyone outside of the three-
member team. Any information released to the instructor,
administrators, or any other individuals outside of the
three-member team will be totally anonymous. The report
will only refer to the accumulation of responses as totals.
For example, "20 teachers report computers make them feel
more productive," and "5 teachers report computers have not
helped them improve their productivity."

We appreciate your cooperation in this endeavor to
determine if computer technology can assist teachers in
being more productive in their jobs. Your reactions and
feelings are essential to the validity of this study, and
it is only with your help and feedback that we will be
capable of determining information that can be utilized to
assist other teachers.

By your voluntarily commitment to this endeavor, we
are already confident that your willingness to improve your
personal expertise will be successful. We praise your
dedication and look forward to sharing this experience
which you have so graciously provided for us.

With sincere gratitude,

Dr. James Poirot

Dr. Cathleen Norris

Luisa Stubbs
(UNT Evaluation Team)
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s TRINITY HIGH SCHOOL
500 NORTH INDUSTRIAL * EULESS, TEXAS 76039-7499 " (817) 571-0271, METRO 267-8451

February 28, 1990

Jim Poirot
College of Education
Computer Education and Cognitive Systems
University of North Texas
P.O. Box 5155
Denton, TX 76203-5155

Dear Jim:

Please be advised that Luisa Stubbs, the research assistant working under your
direction in the Columbus Project, has the school district's permission to survey
teachers and students as long as all questions are directly related to the Columbus
Project and only aggregate information will be used in the reporting of the results of
the survey. Individual responses will remain anonymous, unless permission is given
by the individual respondent.

Thank you for the work you are doing in the evaluation of the project.

Sincerely,

B. J. Murray
Principal

:lh

HURST-EULESS-BEDFORD INDEPENDENT SCHOOL DISTRICT
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Gene E. Hall
The University of Texas at Austin
The Research and Development Center

for Teacher Education
Austin, Texas

Dear Dr. Hall,

I am a graduate student at North Texas University in the
process of writing my proposal for my dissertation topic
concerning if technology can make teachers more productive in
their work. I would like to administer your Stages of Concern
Questionnaire to establish pre and post levels of concern.

I have obtained a copy of your manual and feel after
reviewing it that your instrument would be most beneficial in
assessing where the majority of these teachers are concerning
technological change. Therefore, I am requesting information
about obtaining copyright permission, and if possible, the
name of a graduate student who might be familiar with the
instrument; someone I could contact if I need additional help
with the interpretation of the data.

Your attention and assistance to my requests will be
deeply appreciated.

With sincere gratitude,

Luisa Stubbs
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April 17, 1990

Luisa Stubbs
9204 Middle Glen
Dallas, TX 75243

Dear Ms. Stubbs:

As you know from the letterhead, I am no longer at the University of Texas!
However, your letter has been forwarded to me and I can be of assistance in your
request.

You have my permission to use the Stages of Concern Questionnaire in your
dissertation study. Based upon the work that others have done, I am sure that
the questionnaire will fit in.

I would encourage you to maintain contact with me or one of my colleagues in
relation to the analyses and interpretation of the SoC Q data. There are several
possibilities here. I would be most interested in knowing more about your study
and offering whatever suggestions I can during its design phase. Also, at the
end of your study, I would be most interested in a copy of the results. We do
try to keep track of what others are doing and finding out in relation to various
CBAM concepts and procedures.

Another possibility, would be to contact Dr. William Rutherford. His address
is:

Dr. William Rutherford
College of Education,
EDB 406
University of Texas at Austin
Austin, TX 78712-1299

He has been a long term colleague in our work and he may be of some assistance.
In addition, Shirley Hord, has been a major contributor and colleague, as well.
Her address is:

Shirley Hord, Senior Development Associate
Southwest Educational Development Laboratory
211 East 7th St.
Austin, TX 78712

Also, a useful reference for you would be; Hall, G.E., and Hord, S.M. (1987).
Change in Schpols. Facil tatinp the Process. Albany, N.Y.: Suny Press. This
book has major chapters on each of the dimensions of the Concerns Based Adoption
Model (CBAM). It also has an extensive reference list which will be of help to
you.

COLLEGE OF EDUCATION " ADMINISTRATION OFFICES
GREELEY, COLORADO 80639 " (303) 351-2817

COMMITTED TO AFFMATJVE ACTION AND EQUAL OPPORTUNTT
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Page 2
Luisa Stubbs

In addition, we are presenting a symposium at AERA this year based upon the last
twenty years of research around the Stages of Concern. Once these papers are
published, I will see that you receive a copy.

If I can be of help in any other way as your studies are taking shape, or as you
are involved in interpreting data, please let me know. By the way, we have a
computer processing service available here at URNC for SoC Q data. If you would
be interested in knowing more about it, please don't hesitate to let me know.

Sincerely,

Gene E. Hall, Dean
College of Education

GEH:sip

, .,
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DEMOGRAPHIC INFORMATION

PLEASE COMPLETE THE FOLLOWING:

1. What percent of your job is:
teaching administration other (specify)

2. Do you work: full time part-time

3. Female Male

4. Age: 20-29 30-39 40-49 50-59
60-69

5. Highest degree earned: year

6. Total years teaching:

7. Number of years in HEB

8. Number of schools you held full-time appointments:

9. How long have you been involved with computers:
never lyr 2yr 3yr 4yr more

10. In using computers you consider yourself to be a:
nonuser novice intermediate old hand
past user

11. Have you received formal training in computers? Yes
No
If yes, please describe.

12. Are you currently involved with any other major
innovation or program other than computers?
Yes No
If yes, please describe briefly.

13. Are you presently using the computer?
Yes_ No
If yes, please explain briefly.

14. What is your your level of commitment to this training?

15. How did you come to be a participant in this training?

16. What do you expect to learn or would like to learn from
this experience?
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PRESENT UTILIZATION SURVEY

Date Code

Please respond to the following list of computer &
technological uses by circling 1 to 5 according to the
responses below:

Note: You may respond to both 2 and 3, if you presently
don't use it but would like to in the future.

1
Don't know
what it is

2
Never

use

3
Would like
to use

4
occasional

use

5
frequent

use

Word Processing

spell check

grammar check

thesaurus

Data Base

student information

files

inventory

Spreadsheet

budget

lesson plans

grade/records

progress reports

? never like use
to

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

use
lots

5

5

5

5

5

5

5

5

5

5

5

5

5



1
Don't know
what it is

2
Never
use

3
Would like
to use

Software with students

Drill & Practice

Tutorial

Simulation

Games

Problem Solving

Utility Programs

worksheets

overheads

puzzles

tests

grades

graphics

Robotics

Sound

Graphics

Telecommunications

Data Base Service

Video conferencing

Programing

Basic

Pascal

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

4
occasional

use

never like
to

2 3

2 3

2 3

2 3

2 3

2 3

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

141
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frequent
use

use

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

use
lots

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5



1
Don't know
what it is

2
Never
use

Fortran

Cobol

Logo

other

3
Would like
to use

4
occasional

use

never like
to

1 2 3

1 2 3

1 2 3

1 2 3

142
5

frequent
use

use use
lots

4 5

4 5

4 5

4 5

Peripherals

graphic tablets

koala Pads

joysticks

mouse

light pen

paddles

modem

Authoring Languages

Please name all software you
what purpose.

Software Pur

are presently using and for

pose

1.

2.

3.

4.

5.

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

4

4

4

4

4

4

4

4

3

3

3

3

3

3

3

3

3

5

5

5

5

5

5

5

5

1 4 5



Week 1 DIARY code

Class reactions:

Problems or Questions:

Solutions or Answers:

Time outside of class ( round to quarter hours, include
reading and computer practice )

Concerns:

Comfort Level with teaching component:

1
uncomfortable

2 3 4 5
comfortable

Do you feel more Productive:

1 2
strongly disagree

3 4 5
strongly agree

Other comments or questions:

143

.
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INTERVIEW

1. How did you become involved in the program?
volunteered encouraged required

2. Would you do it again? Yes_.N_.__No

3. What would you like to change?

4. Would you have driven to the University for this class?
Yes No

5. Do you feel its necessary to receive college credit?
Yes No

6. How was the pace of the class?
Too fast. fast average slow____ v.slow

7. What are you using now that you did not use before the
class?

8. Do you feel anything was missing?

9. Would you prefer a colleague as the instructor?
Yes __. No

10. Did you like the open lab time? Was it sufficient?
Yes.. No_ _Yes No

11. How was Mike helpful?



14512. What could be done to provide you with more computer
time?

13. Would you be willing to work with a group to develop
projects for your discipline?

14. Do you feel your efforts are paying off?
Yes_ No _

15. How has your idea of productivity changed?

16. Do you feel you can now better expand your students'
horizons with technology?
Yes No

17. Has this course in any way rekindled your enthusiasm for
teaching? How?

18. Do you feel the technology is making your job harder?
Yes.____ No

19. Would you like more training? Yes..NO
What kind?

20. Would you be willing to help your colleagues learn about
computer technology?
Yes ____ No

21. Other comments.....

______________________________________________________________--



22. Do you feel the knowledge you gained applies to any146
immediate needs of the classroom?

23. How often and how much technology do you presently use?

24. Do you find yourself working on projects longer?

Do you enjoy working on them more now?

25. Would you have done this course outside of the group?

Yes___ No

How important is the group atmosphere?

26. If we define empowerment as the ability and confidence
one possesses in manipulating the technology, please
explain how your concept of empowerment changed as your
skills developed?

Do you feel more empowered?
Yes.__ No.

Do you feel good about your endeavor?
Yes___ No

27. Has the course improved your feelings of efficacy?
Yes No
( working hard makes you feel good and worth the effort)
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Teacher Productivity

The following instrument is an attempt to identify criteria which
best describe a productive teacher. This is a It Instrument which
we would like you to score, it will require 30 to 40 minutes of your
valuable time which we will deeply appreciate. The intent is to
eventually trim the number to around 40-50 items.

There are two dimensions to the tentative definition of teacher
productivity: effectiveness and efficiency.

A. Effectiveness - the ability to produce an intended or expected
result.

B. Efficiency - the ability to accomplish a job with a minimal
expense of time and effort.

Frst mark a number with a circle from 1 to 5 which best reflects your
own feeling or definition of criteria indicative of a "productive
teacher".

,,gond mark the question into one of the two dimensions of the
definition: A = effective or B = efficient.

e e
f f
f f
e i

Method of Scoring: c c
t i

1 2 3 4 5 i e
strongly disagree neutral agree strongly v n
disagree agree e t

Sample: 1. Returns students' papers in 1 2 3 & 5 A
a timely fashion. (1-2 days)

2. Student achievement scores 1 2 3 4 5 A B
reflect expected levels.
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TEACHER PRODUCTIVITY

2 3
strongly, disagree neutral
disagree'

1. Returns students' papers in a 1
timely fashion. ( 1-2 days)

2. Student achievement scores at 1
expected levels.

3. Actively interacts with students 1
during most of period.

4. In teacher meetings discussion 1
concentrate on student behavior.

5. Failure rate of less than 20%. 1

6. High score on the Texas Teacher 1
Appraisal Instrument.

7. Finds District resource 1
personnel helpful.

8. Classroom observations reveal no 1
noticeable student behavioral
problems.

9. Frequently sends students to office 1
because of behavioral problems.

10. Has defined classroom guidelines 1
for various behaviors.

11. Uses computers to generate 1
the majority of work for students.

12. Gives students, administrators, & 1
parents reports that are accurate.

13. Presents complex concepts in a 1
variety of ways.

14. Teaches on students' level. 1

15. Utilizes word processor to produce 1
work that is virtually free of
errors in grammar and spelling.

16. Keeps students' grades current & 1
readily available for them.

4
agree

e
f
f
e
C
t
i
V
e

5
strongly

agree

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 AB

2 3 4 5 A B

2

2

3

3

4

4

5

5

A

A

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2

2

3

3

4

4

5

5

A

A

2 3 4 5 A B

1

e
f
f
i
C
i
e
n
t

B

B

B

B

-awwmwmompw .. Now
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17. Sets aside a regular schedule of
time to be available to students,
administrators, and parents.

18. Ready to begin class before bell.

19. Has observable defined procedure
for collection of students' papers.

20. Keeps accurate updated records on
students' absences.

21. Asks students for admit slips.

22. Keeps time for managerial tasks
to a minimum.

23. Projects enthusiasm for subject.

24. Teaches below students' ability
level.

25. Provides A and B test versions for
major testing.

26. Tests have multiple format design.

27. Varies methods of testing.

28. Gives excuses for not being pre-
pared with materials.

29. Changes schedule of activities
with no prior warning.

30. Has materials organized for easy
and quick access.

31. Keeps on schedule regardless of
student performance.

32. Aware of what other teachers in
subject area are doing.

33. Expresses interest in learning
more about subject area.

34. Misses no more than 5 days/year.

35. Gives the same type of assignments
weekly.

36. Spends needless time on tasks
students feel are not important.

37. Attends workshop and meeting for
continued education.

1 2 3 4 5 A B

1

1

2

2

1

1

1

1

1

1

1

1

1

3

3

4

4

5

5

A

A

B

B

2 3 4 5 AB

2

2

2

2

3

3

3

3

4

4

4

4

5

5

5

5

A

A

A

A

B

B

B

B

2 3 4 5 AB

2

2

2

3

3

3

4

4

4

5

5

5

A

A

A

B

B

B

1 2 3 4 5 AB

1 2 3 4 5 AS

1 2 3 4 5 A B

1 2 3 4 5 AS

1 2 3 4 5 AB

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

A

A

B

B

AB

1 2 3 4 5 A B



150

38. Gives a variety of assignments
weekly.

39. Leaves substitute with detailed
lesson plans.

40. Plans one activity for entire
period.

41. Provides an assignment sheet for
each grading period.

42. Spends time to review prior day's
lesson.

43. After instructions are given,
(not out of fear of teacher)
students ask few questions.

44. Anticipates problems with altern-
ative or supplemental activities.

45. When an interruption occurs in
teaching schedule; readjusts scope
& sequence to eliminate content.

46. Regularly accomplishes day's
objectives.

47. Provides students with a free day
when absent.

48. Reteaches lesson if 40% of
students fail test.

49. Generally students begin to work
after minimal instruction.

50. Allocates a specific amount of
time for in-class assignments.

51. Regularly demonstrate more than
one teaching approach per period.

52. When interruptions occur in teach-
ing schedule; readjust scope &
sequence to ensure content coverage.

53. Teaches above students' ability.

54. Regularly stresses content that
is never tested.

55. Creates tests that directly
reflect what was taught.

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 AB

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1

1

1

2 3 4 5 A B

2

2

3

3

4

4

5

5

A

A

B

B

1 2 3 4 5 AB

56. Gives textbook made tests.

---- NNW "'I-M

1 2 3 4 5 A 3B
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57. Projects feelings of confidence
in teaching.

57. Aware of student background con-
cerning, grades, abilities, &
personal interests.

58. Show concern for students' as
individuals.

59. Provides clear expectations.

60. If justified, allows student to
make up a failure.

61. Provides remedial and supplemental
materials or activities.

62. Provides opportunity for peer
tutoring.

63. Produces materials that have an
attractive visual format.

64. Properly utilizes T.V., VCR, &/or
computers for instruction.

65. Primarily presents lessons by
lecture.

66. Keeps promises made to students.

67. Talks with respect and loyalty of
school.

68. Interacts and show respect for
other teachers in the building.

69. Attends or sponsors students'
extracurricular activities.

70. Requires extensive time to
produce materials & reports.

71. Tries new and innovative
activities with students.

72. Always on time with reports and
promised tasks.

73. Ask students for feedback on their
teaching.

74. Allows other teachers or admin-
istrators to supplement their
teaching with their expertise.

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 AD

I

1

1

2

2

3

3

4

4

5

5

A

A

B

B

2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1

1

2

2

3

3

4

4

5

5

A

A

B

B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 A B

1 2 3 4 5 AB

1 2 3 4 5 A B

1 2 3 4 5 AB

R. .,., _ 
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75. Communicates verbally and in 1
writing to parents.

76. Has computer in room to immediate- 1
ly record students' grades & obtain
information concerning students.

77. Has databases available for self 1
and student access.

78. Has equipment & materials ready. 1

79. Assigns some students to be re- 1
sponsible for some managerial tasks.

80. Provides student practice that 1
directly supports the lesson.

81. Solves problems by asking other 1
teacher/administrator for help.

82. Willing to help other teachers 1
learn new techniques.

83. Solicits parents or volunteers to 1
assist in classroom.

84. Has student aid help with tasks. 1

85. Provides information beyond text. 1

86. Gets a feeling that students are 1
learning.

87. Asks principal for new instruct- 1
ional materials.

88. Suggests resource materials for 1
library.

89. Provides individualized activities 1
for special students.

90. Uses scantron or other automated 1
equipment for grading.

91. Utilizes automated equipment to 1
evaluate test questions.

92. Uses hands-on activity whenever 1
possible.

93. Provides computer drill/practice. 1

94. Immediately provides answers if 1
students encounter problems.

2 3 4 5 A B

2 3 4 5 AB

2 3 4 5 A B

2

2

3

3

4

4

5

5

A

A

B

B

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2

2

2

3

3

3

4

4

4

5

5

5

A

A

A

B

B

B

2 3 4 5 A B

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2

2

3

3

4

4

5

5

A

A

B

B
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95. Sometimes deviates from textbook 1
and planned course of study.

96. Frequently deviates from textbook 1
and planned course of study.

97. Provides hints, not answers, when 1
students encounter problems.

98. Provides multiple similar assign- 1
ments for one concept attainment.

99. Provides one good comprehensive 1
assignment for concept attainment.

100. Keeps important notices posted 1
and current for students.

101. Monitors students to determine 1
if they are turning in assignments
regularly.

102. Reminds students of when assign- 1
ments are due.

103. Continually corrects student 1
behavior in front of entire class.

104. Provides progress reports 1
more frequently than required.

105. Utilizes help from students who 1
are experts in technology.

106. Confident, yet realizes 1
limitations of his/her knowledge.

107. Encourages students to go 1
beyond the required assignment.

108. Encourages extra-credit assign- 1
ments.

109. Encourages extra-credit assign- 1
ments only when students first
meet regular assignment requirements.

110. Allows students to freely ask 1
questions.

111. Encourages reluctant students to 1
respond in class.

112. Rarely makes errors in students' 1
grades.

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

_ r
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113. Grades tests accurately. 1

114. Displays good work of students 1
for class to see the quality.

115. Displays all work of students . 1

116. Only displays work that is of 1
exceptional quality.

117. Provides progress notices for 1
failing students only.

118. Provides progress notices for all 1
students.

119. Notifies parents/counselor if 1
student is not working up to
expectation of him/her.

120. Individually conferences with all 1
students about grades and class-
room performance.

121. Encourages students to attend or 1
view topics that relate to content
outside of class.

122. Provides handouts of textbook's 1
graphs, diagrams, and charts.

123. Occasionally requests students to 1
teach segments of lesson to class.

124. Failure rate less than 30%. 1

125. Provides opportunity for students 1
to give oral reports.

126. Performs well in stressful 1
situations.

127. Frequently forgets little things 1
asked to do.

128. Works overtime when necessary. i

129. Has one preparation to teach. 1

130. Aware of and remains within 1
budget.

131. Recognized in faculty meeting 1
for contribution to education.

2

2

2

2

3

3

3

3

4

4

4

4

5

5

5

5

A

A

A

A

B

B

B

B

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2 3 4 5 AB

2

2

3

3

4

4

5

5

A

A

B

B

2 3 4 5 AB

2 3 .4 5 A B

2

2

2

3

3

3

4

4

4

5

5

5

A

A

A

B

B

B

2 3 4 5 A B
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132. Learns students' names quickly 1( 1 -3 weeks).

133. Has ability and is willing 1
to operate Xerox machine.

134. Submits school's bills on time 1
for payment.

135. Has two preparations to teach. 1

136. Redirects unutilized materials 1
to other departments.

137. Maintains ample supply of 1
provisions for students ( desks,
staples, books, etc.)

138. Knows where equipment is at all 1
times.

139. Has three or more preparations. 1

140. Removes from classroom as many as 1
possible obstacles to teaching.

141. A member of the local professional 1
teacher organization.

142. A member of state and national 1
professional organizations.

143. Subscribes, reads, and utilizes 1
information obtained from pro-
fessional journals.

144. Keeps abreast of the latest 1
innovations & methodologies.

145. Maintains a good working 1
rapport with the district
consultant.

146. Relates subject content to 1
students' interests/experiences.

147. Emphasizes value/importance of I.
activity or content.

148. Reinforces and praises 1
students' efforts.

2 3 4 5 A B

2 3 4 5 AB

2 3 4 5 A B

2

2

3

3

4

4

5

5

A

A

B

B

2 3 4 5 AB

2 3 4 5 AB

2

2

3

3

4

4

5

5

A

A

B

B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 A B

2 3 4 5 AB

149. Challenges students to
think/perform activities.

1 2 3 4 5 A B

- LL . tX fl* 
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150. Avoids sarcasm or negative 1
criticism.

151. Establishes a climate of courtesy. 1

152. Encourages slow or reluctant 1
students.

153. Establishes & maintains positive 1
rapport with students.

2 3 4 5 AB

2

2

3

3

4

4

5

5

A B

A B

2 3 4 5 AB
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Continued..
DOT PLOTS OF SIGNIFICANT SOFTWARE
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Diary Week 1

Class reactions

1. computers not ready to go-4
2. waste of time-4
3. frustration being around experienced peers-1
4. over my head, too fast-5
5. good accomdations in every way-9
6. needs more organization-4
7. no response-10
8. little confusing-2
9. no response-10

10. bored, already know material covered-4
11. no response-10
12. frustrated, needs handouts-1
13. frustration, behind in steps-1
14. book hard to follow, instructor too fast-5
15. no response-1O
16. confused, too many levels-2
17. no response-10
18. lecture hectic, disorganized-4
19. frustrating-1
20. good, book helpful-9
21. overheads, too fast-5
22. lost feeling-5
23. too fast, not organized-5
24. not very helpful, more from book-4
25. more basic approach, intimidating-3

Cat.
1 2 3 4 5 6 7 8 9 10frust- confuse instr. dis- too anx- need how good NR

rated a-tude organ- fast iety/ prac to
ized time

6 5 0 0 0 2 54 2 1
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Diary Week 1

Concerns

1. none-10
2. none-10
3. carrying computer home and back-4
4. too high level for me-2
5. can't see overhead (moved to new room) -2
6. lower stress level-3
7. none-10
8. too much searching on my own-6
9. none-10

10. none-10
11. worried about student's damaging equipment-8
12. where do I get the time-5
13. none-10
14. how to label disk-8
15. need more practice-6
16. intimidation, can't remember steps-7
17. none-10
18. too many steps to remember-7
19. none-10
20. must go through tutorial to feel comfortable-6
21. need lots of trial and error-6
22. time-5
23. more structure to class-2
24. none-l0
25. more systematic instruction-2

Cat.
1 2 3 4 5 6 7 8 9 10

frust- basic anxiety prog- time prac- steps how good NR
rate instr. exam problem tice ? to

assign manual

2 2 0 90 4 1 1 2 4
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Diary Week 1

Questions
1. How do you shift screen and move cursor-8
2. want handouts - copying-3
3. didn't understand what's on disk, copy-8
4. want more basic instruction-3
5. help on everything, need a users guide-5
6. too many levels to teach-3
7. none-10
8. manual not clear-4
9. none-10

10. none-10
11. printer set-up problems, how add fonts-8
12. how to set tabs-8
13. is it going to be like this-6
14. general questions-8
15. how do you know exercises are correct, tabs-8
16. demonstrations too high level-3
17. none-10
18. moving too fast-3
19. set-up dictionary, folders, what is justification-8
20. computer no equipped with program-5
21. can't get homonyms to work-8
22. how to start program-8
23. can't find dictionary-5
24. page set-up-8
25. margins, tabs-8

Cat.
1 2 3 4 5 6 7 8 9 10

frust- instr- want fix lack of stress prac- how good NR
rated a-tude basic glit program/ assign tice to

instr. missing time

1 0 11 0 40 0 5 1 3
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Diary Week 1

Solutions:

1. practice-8
2. class time to work-4
3. peers-7
4. peers-7
5. read more-8
6. break into groups-4
7. none-10
8. provide handouts-2
9. none-10

10. none-10
11. read more-8
12. handouts-2
13. none-10
14. peers-7
15. none-10
16. grouping, by abilities-4
17. none-10
18. step by step presentation-1
19. peers-7
20. program on computers-3
21. practice exercise-8
22. practice-8
23. obtained copy of dictionary-3
24. none-10
25. peers-7

Cat.
1 2 3 4 5 6 7 8 9 10

change hand- obtain class time instr. peer self good NR
instr. outs program prac- helps help help

manual tice Mike

1 2 2 3 0 0 5 5 0 7
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Diary Week 1

Other concerns, questions, or problems

1. none-10
2. none-l0
3. when will we receive printers-5
4. none-l0
5. do we get book, computer, credit-5
6. none-l0
7. none-10
8. none-l0
9. none-10

10. none-10
11. none-10
12. don't understand rationale behind steps-

don't know if exercise is correct- -1
don't like self-instruction-
don't like exam-

13. preview class information did not mention exam-7
14. instructor needs more lesson preparation-2
15. none-10
16. can't advance on my own-4
17. none-10
18. none-10
19. none-l0
20. none-10
21. none-10
22. nond-10
23. others not literate having problems-2
24. none-10
25. none-10

Cat.
1 2 3 4 5 6 7 8 9 10frust- instr. confid- self- equip time exam how good NR

rate method ence instr. prob. anx. to
time manual prac.

0 1 0 0 181 20 1 2
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Interview

1. How did you become involved in the program?

-1
-1
-2
-1
-1 (2)
-1
-2
-3 assigned because I'm a lead teacher
-1
-2
-2

-1
-1 (2)
-2
-1
-3 to teach Columbus Lab
-1
-1
-1 (2)
-1
-1
-2
-1

Cat. 1 2 3
volunteered encouraged required

6 216
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2. Would you do it again?

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-3
-1
-1
-1

Cat.

summer

1 2
yes no

23 0

3
summer

1

a



169

3. What would you like to change?

-2 more hands-on instruction/practice
-1 more basic instruction
-5 decrease fear of grades
-3 some pretraining for novices before first class
-3 some pretraining for novices before first class
-1 more basic instruction
-4 more time
-2 more hands-on/practice
-2 more hands-on/practice
-6 cooler room
-3 some pretraining for novices before first class
-2 more hands-on practice
-1 more organized preparation for instruction, basic
-2 more hands-on
-2 more hands-on to work that night, saved by peers
-3 some knowledge of teacher's background before begins
-1 method of instruction
-1 better preparation of teaching, instruction
-2 more hands-on in class
-4 more time, fortunately had student teacher
-4 time, would like to do in.the summer
-3 some pretraining before first class
-4 more time for working in class with instructor
-5 high expectations of instructor

Cat.

1 2 3 4 5 6
basic hands- pre- more decrease environ-
instruct- on train- time pressure ment
ion ing grades/

expectations

5 4 25 7 1
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4. Would you have driven to the University?

-2
-1
-2
-1
-2
-1
-2
-2
-3
-1
-2
-2
-1
-2
-2
-2
-1
-2
-2
-2
-2
-1
-2
-2

1
yes

2
no

3
not sure

7 16 1

only if principal required me to

if others would go with me, not alone

Cat.
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5. Do you feel it is necessary to receive college credit?

-2
-2
-1
-1
-1
-2
-2
-2
-2
-2
-2
-1
-1
-2
-2
-2
-2
-1
-1
-2
-2
-2
-2
-2

Cat. 1 2
yes no

7 17



172

6. How was the pace of the class?

-3
-2
-3
-3
-2
-2
-2
-2
-3
-3
-2
-3
-3
-2
-3
-4
-2
-3
-2
-6
-1
-3
-5
-3

2 3
fast average

4
slow

5
v. slow

6
no response

11 1 1

Cat. 1
too
fast

1 9 1
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7. What are you using now/not before?

-2 the Mac and all its tools
-1 everything I originate on the computer
-1 everything, never used computer before
-3 computer, never used one before
-1 nothing yet, computer for class work so far
-3 never used before, MORE, WP and HyperCard for my class
-3 just for class so far, have projector now and working
-4 data base, spreadsheets, and HyperCard
-4 more WP and HyperCard
-1 lots of things
-1 computer, WP, data base, spreadsheets and HyperCard
-4 HyperCard, WP, spreadsheets, database
-4 WP, HyperCard, MicroGrade, I can just sit and do it
-4 WP processing is absolutely invaluable
-1 1 do everything, not use aide, work at home & share
-4 HyperCard and spreadsheet on the Mac
-4 Microsoft Word-learning HyperCard
-1 the computer
-3 never used before, now WP, data base, spreadsheets
-5 projection screen with MORE
-4 to write records
-2 using the Mac instead of the 2e same things
-4 WP and data base
-3 no idea before, WP, data base, HyperCard

Cat. 1 2 3 4 5
every- Mac never software projector thing

used/
class wk.

7 2 5 9 1
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8. Do you feeling anything was missing?

-2
-2
-3 don't know
-2
-1 some pretraining basics
-2
-1 time
-1 time to look at more programs, software
-2
-1 time to look at more programs, software
-1 time to ask more questions, extended to learn more
-2
-2
-1 do MicroSoft Word
-2 real informative, everything was new to me
-1 more on scanner, CD's and laser disc, send teachers
-1 more basic instruction to learn
-2
-2
-1 more HyperCard and MORE
-1 more software for graphs and math
-1 more HyperCard and math software
-2
-2

Cat. 1
yes

2
no

3
other

12 111
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9. Would you prefer a colleague as the instructor?

-2
-1 if knowledgeable
-2
-2
-1
-2
-2
-3 in all fairness can't answer that
-3 doesn't matter
-2 don't think a teacher would have pushed us
-1
-3 instructional skills makes the difference n

degree
-3 not matter
-1 Mike would have been good
-3 doesn't matter
-1 it worked with HyperCard
-1
-2
-2

-3 doesn't make a difference
-2
-3 doesn't matter
-1
-3 no problem, but no one at that level

Cat. 1 2 3
yes no other

7 9 8

like Ray

ot



10. Did you like open lab? Sufficient?

-1
-1
-1
-1
-1
-1
-1
-1
-2
-1
-1
-3
-1
-1
-1
-2
-1
-1
NA
-1
-1
-1
-1
-2

Cat.

col 1

col 2
col 3

-1
-1
-2
-2
-1
-1
-1
-1
-3
-1
-1
-3
-1
-1
-1
-3
-2
-1
NA
-1
-1
-1

-1
-2

1
yes
19
16
17

2
no
3
4
1

3
other
1
3
0

Mike helpful?

-1
-1
-1
-2.
NA
-l
-1
-1
NA
-1
-1
NA
-1
-1
-1
NA
-1
-I
NA
-1
-1
NA
-1
-2

NA
not used
1
1
6

176

(used peer)
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12. What could be done to provide more computer time?

-5 give everyone their own computer, like us-helpful
-1 conference period
-7 don't know
-3 a student teacher
-2,3 a student teacher, release time/week or month
-1 just focus one of our two conferences on working
-2 time, pressure of buying software in 10 days
-2 release time
-2 more class time to work
-2 three full hours of class time to work
-1 two conference periods
-4 on-line printers, an aide who knows how to print
-1 reschedule your classroom, reading, computer time
-5 separate room for us to work in
-5 more computers available for us, students always there
-2 release time, early release
-1 fewer work requirements on us, fewer classes
-1 another conference period, use second one faithfully
-3 take computer home helps, student teacher
-2 keep tutorial time, take off pressure of presentations
-1 another conference period
-4 printer in each office & productivity lab should help
-1,2 conference period and student teacher, a good one
-6 availability of computer, using it more at school, ex.

for attendance.

Multiple responses:

Cat. 1 2 3 4 5 6 7
conference release student printer computers more NR

time teacher usage

8 3 2 3 1 18
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13. Group work for discipline?

-1
-1
-1
-1
-1

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1-~1

ye

doing so next fall
for a fee, don't want to give my knowledge away

doing it now
want another course
not now though

if given time

the way it should be

you bet, we are doing that right now

1 2
s no

24 0

Cat.

,
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14. Do you feel your efforts are paying off?

-1 personally I have gained a lot, I like what I can do
-1
-1 feel self gratified, I knew nothing, now I know a
-1 few things if I wanted to on my
-1
-l
-1 like computer, I'm amazed at what they can do, I
-1 think it is great
-1
-1
-1
-1
-1
-1 we have planned to help others in the department
-1
-1 short term long term?
-1 good base, need time to work on things for next year
-1
-1
-1
-3 don't know
-l right now I mostly see all the time I have spent
-1
-1 1 started from ground zero, I could not do anything

really productive

Cat. 1 2 3
yes no don't know

23 0 1
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15. Has your idea of productivity changed?

-2 It is just now I feel I can be a lot more
productive I have certain standards and what I feel
is productive I am able to fulfill those in a
better quality and in less time

-2 my output has changed, it has doubled, I don't wait
for typists & have things run off. That is where
the joy of it for me is in creating something that
the kids can do.

-2 until I get better it is more time consuming for
me, I can see on my assignments how I can make some
real nice overhead transparencies, that's good.

-1 somewhat, after the summer I should see a big
change

-1 with more time I will be more productive
-1 after teaching 10 yrs this is the spark I needed

it's going to be great
-1 I can see things it will speed up, things I would

have skipped before because it was time consuming.
-2 if you master everything maybe
-1 a little
-1 significantly, I don't know if it was Ray that said

that by the time we were comfortable with the
machines we would be doing 5 to 6 times as much
work in the same amount of time. I am not there, I
am working about twice as fast as I could on a
typewriter, if I new the keyboard probably I could
be faster

-1
-2 not my idea, but my ability to meet my

expectations certainly has.
-1 thought it would make me more productive, see a

number of things like HyperCard, students are so
visually oriented I think they will find it
interesting. I see a lot of good coming out of that
writing lab, because kids who would never pick up a
pencil to write will sit down at the computer.

-1 really has, I was on the original committee when
Mr. Banner first began thinking about computers and
what they could do for us. This program is really
different than the one first proposed, and now we
know what computers can do and the excuse of not
having things, like computer registration won't
work anymore, they simply have to get the program
for it.

-1 I feel like a 4, can't put everything on the
computer

,. ~ ~
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-1 gives you endless things you can do especially with
the Mac over the 2e, I see more availability of new
things, of ways of presenting it, the application,
the techniques of presentation. I can use multi-
techniqu+s with the Mac whereas with the 2e it
makes it difficult to do things like that.

-1 faster and better, especially with the laser
printer

-2 not really
-1 lot more productive, lots better, more efficient
-1 1 think my productivity has increased
-2
-2 not really because using computers for 8 years
-1 the ability to have things on file you can change
-1 I feel more comfortable with it, You know it is not

some big bad something in the sky. I can see more
how it works.

Cat. 1 2 3
yes no don't know

16 8

. ...

0
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16. Do you feel you can better expand your students'
horizons with technology?

-1 definitely, they stand over me & tell me what to
do.

-1 MORE holds interest, and anything that holds
interest is going to increase student knowledge.
Anything to get away from the old lecture teacher
format and kids love technology.

-1
-1
-3 probably with quality of printouts and overheads
-1 won't it be nice for them to present projects back

to me in the same method.
-1 allows me to do things that would have taken

forever in the past, some weird graphs I wouldn't
do (takes half a period) now we can experiment
which is great.

-1 more so, it put something there with which
they are familiar & therefore, probably be a bit
more credible.

-1 mainly in the confidence I have, to know I could
figure out how to use more programs.

-1 still little leery about leaving students with
computers.

-1 I felt intimidated by the fact that a computer is
going to replace me. The presentation that I am
going to do tonight I can probably click through in
about two minutes and it will probably take me
three days to teach in class. I know more than
that computer ever will, it is only going to
enhance my teaching, it is not taking my job and it
is not going to replace me. Now I know that.

-1 and they help me, asked student to help me, I am
excited about many research activities we do. Today
we may do small groups and tomorrow., so to go
beyond poster board, to go beyond transparencies,
it should really be great.

-1
-1 students are interested in computers, if I do it

the old way they say why don't you use the
computer, and I just say well I haven't gotten
around to doing it. They are anxious for you to
use it, they really are.

-3 don't know, remains to be seen, my CLA class is
excited about writing because even if what they say
is not all that great, it looks really nice and
they don't mind turning it in, they don't mind
revising.
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-1 I think anytime you push technology at them, you
just push them a little closer and closer. You
cover more material and plus just their awareness
of things. Let's face it, we do fight the TV and
the computers are the closest thing to it, it has
become a good teaching tool.

-1 possibly, I think you can develop new and different
ideas and they like the computer so anything they
like they will try hard to do.

-1
-1 I can use the Navigator in so many ways. I think

they feel they are important because they see the
equipment plus they have gone through it with me.

-1
-1 show them graphs very rapidly which can be time

consuming to plot and in the meantime you say
here is the function and here is what it looks like
so having the function already would certainly be a
time saving device. Although we have graphic
calculators.

-3 eventually, want them to help me create the stacks
to use in the lower level math classes using
HyperCard.

-1 by making presentations more interesting to them,
they are more like wow, it catches their interest
more even though you may be teaching the same thing
the same subject matter.

-l using the packages I have seen, we can put on the
overhead and it gives you animation to waves and
stuff we just had to draw and say... you know, when
you change the amplitude of this you just dial. . it
shrinks it and expands it and all this sort of
thing.

Cat. 1 2 3
yes no don't know

21 0 3
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17. Has this course rekindled your enthusiasm for teaching?

-l would like to make overhead presentations
-2 not really,
-2 1 have enjoyed the personal knowledge from it, but

it is not like I can't wait to get that in my room
and start going crazy with it. Now after I get
used to having it as a tool it might change. I am
trying to remain open minded about that.

-2 already had it
-2 in fact I see more burn-out and stress
-1 camaraderie in my department has been exciting.

We are excited about this and we are producing
together and we are going to share this technology
and we definitely see that it is the wave of the
future.

-1 just feel overburdened now
-3 maybe later, just everything else
-1 it adds a new dimension of things that are

possible. It adds possibilities. Students get
excite about computers and it is fun to think about
incorporating that into the classroom.

-1 I feel less intimidated by students who are
computer literate and it has rekindled my awareness
of the other subject areas and the other people on
campus. I am not a lounge person and I think it
has broken down some of the little walls that exist
between people in addition to making everybody more
comfortable with using the technology.

-1 I can see using this daily in lieu of giving
anything on the board, not writing on the board,
the presentations, if I have the time to work them
up, for example, if I could do the entire grammar
of nouns through clauses as a presentation backed
up by the data base sheet that I did in the summer
with continual hand-outs and things of this sort,
but yeah, finding the time to do it.

-3 it has drained me more, but the preparation
is starting to pay off.

-1 it has been a challenge and it has been
something new and something different & it is
interesting & so many of the kids are already into
it & I think it is something new that is really
beneficial, you know something new, change is
always good for you.

-1 it has made it easier to teach, it has been
really helpful in that respect.
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-3 it's May
-3 don't know
-1 tired now, but when you see what our teachers have

done with it; it is exciting.
-2 some spice but not enthusiasm
-1 it's more fun, put all your notes on the computer,

it makes you want to dig deeper and like I say
every time you do something you try to find a way
to improve it and how can I make this more fun and
I want to put these little graphics on here because
they are so cute and you know that has to make the
kids feel like you are taking the time to do
something for them.

-1 this is exciting, we are all excited about this, we
are going to get together this summer, once a week,
get together to gossip and play on the computer, we
use to do that years ago, have pool parties and
just get together and this summer just our
department is talking about doing it, and we are
helping each other on the computer and in the
process of teaching those who don't have it or who
are not part of Columbus, how to do it.

-2
-1 I have been teaching on the Apple for 10-

11 years, it has given me something new to learn
and that always makes you more enthusiastic. You
don't get bored.

-2 well seeing as how I am leaving I guess not.
-1 yes, in spite of the fatigue.

Cat. 1 2 3
yes no don't know

13 7 4



186

18. Do you feel the technology is making your job harder?

-2 there are just a lot of things we would like to
have done and couldn't because there was no means
to do it, now there is a means, like grades, I had
always done grades by hand, that would have saved
me. I have done lots of word processing, and
things I would have not done before that I am doing
now.

-2
-1 right now it would take a lot more of my time
-2
-1 until you learn it
-2 any adjustment is uncomfortable at first, but the

productivity that I see it is producing now will
save time in the end. It is actually more
efficient.

-1 at this point, maybe not eventually
-2
-2 just keeping up with the classwork
-1 I am a workaholic now & that computer requires time

that I was not using on work before, that means
that I accomplish more now, instead of giving
myself a break to watch Roseanne, now I sit down at
the computer instead and say what I can accomplish
is worth more than the benefits of sitting down and
relaxing.

-1 at the moment, time wise, yes.
-2 it's easier to put out something and get results

back so I think there is an appreciation of that,
as they become excited about their productivity.

-2
-2 it is simply trying to find the time to do this and

to teach and to do everything else, it's difficult
but I think in the long run it is very beneficial.

-1 right now because I'm starting from scratch, down
the pike I will be able to draw on files and it's
going to be much easier.

-1 it makes it harder from the standpoint of switching
from the 2e to the Mac, but after this transition
I am going to be fine.

-1 in the beginning, once you learn it, it will
help make it easier.

-2
-2 technology makes it easier, the learning of it is

making it harder right now, but what we do in this
semester is going to help my job so much more in
the long run than can be imagined.
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-2 as you learn it sure, it takes a lot of time to
learn all this but then once you learn it, it's
just a piece of cake.

-1 more stressful
-2
-2
-2 no, I think when you really get proficient at it,

things that use to be difficult to illustrate and
concepts-reteaching is just a killer in high
school, frustrating as the dickens and my anger
sometimes, but you know I perceive a time when I
set up for a week on the floppy, and call up each
day what I am going to do and somebody misses, I
just put them as absent and then you dial through
it.

Cat. 1 2 3
yes no don't know

9 15 0
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19. Would you like more training? Kind?

-1 new things that come out
-1 specifics of MORE, but we need projectors
-1 an expert around to guide me
-1 more specific software for biology and meteorology
-1 scripting of HyperCard
-1 some reinstruction, lots of thing were lost
-1 refresh myself and more HyperCard
-1 scripting in HyperCard and more software
-2 just more practice
-1 don't know
-1 pick up bits and pieces about different programs
-2 like to have workshop and teach myself
-1 practice now what I am doing
-1 laser video disc technology
-1 more reinforcement and step-by-step instruction

like in HyperCard
-1 laser disc, scanner, and MAC production
-1 in a different setting and not with everything else
-2
-1 database uses and spreadsheets, apply to me
-1
-1 math software and usage for classroom
-1 HyperCard
-1 in-service on software training
-1 spreadsheets and programming

Cat. 1 2 3
yes no don't know

21 3

IANPNMW "

0



189

20. Would you be willing to help your colleagues learn?

-1
-1
-2 1 would not be the appropriate one
-1
-1
-1
-1 once I become comfortable with it
-2 not formally, but individually
-1
-1
-1

-l
-l

-1 we have already planned to do that for those who
could not take the course, this summer.

-1 I do it all the time
-1 if allowed time to do it
-1
-1
-1
-2 don't feel comfortable
-1
-2
-1 as much as I could, I'm not sure I could

Cat. 1 2 3
yes no don't know

20 4 0
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22. Do you feel knowledge applies to classroom?

-1
-1 expedite planning & getting written info to

students
-2
-1 I see but not ready to use yet
-1 I understand some of the products my students

produce now, helps me understand their frustration,
I think it is always good for teachers to go back
to school because it puts us into the role of the
student, makes us more sympathetic, maybe.

-1 I am doing my grades, presentations, notes, it's
already working

-1 I do grades, memos, data bases for textbooks, for
honor students

-1 Yes, anything that gives me time, like database and
spreadsheets, grades and averaging are a lot easier
because I have gotten where I just sit down and do
it at the computer as opposed to composing and
typing.

-1 presentations and tutorials
-1 to create maps
-1
-1 some, need more time
-1 data base for failures, put them on the phone

machine we have that calls parents just to save me
some time and then they were able to call me back
because when I started this it took me thirty
minutes to contact two of them.

-1 MORE, for tests, and notes with HyperCard
-1 for writing, notes, put on disk for absent students
-1 to calculate the top ten students, anything we

normally do in class we can do it on a computer
better.

-1 demonstrate novels, outlines on overheads
-1 software on specific math topics
-1 the overhead projector viewer, and computer
-1 projection system, I love it, it is fantastic and

to me that is what makes teacher productivity.
Without that you have got your stuff on the
computer, what do we do, but that makes j one-
Lmputer classroom work, every child doesn't have
LQ Lia e a mputer and I don't want every child to
have a computer. How can you get 30 students
around one computer, but with this projection
system, then you can do that sort of thing. To me
the projection screen is the greatest of all and
someone said they are even making those better.

-1 programs I am using, math
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-1 spreadsheets cover with computer math students, if
they don't understand the concept of calculus, they
can see how it can work and get them the right
answers.

-1 MORE for lectures
-1 this is the computer generation and anything you do

on computers automatically gets attention.

Cat. 1 2 3
yes no don't know

23 1 0
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23. How often do you presently use technology?

-1 every day
-1 every day
-3
-2
-1 (3 times/week)
-1 (2-3 times/week)
-1 (3-4 times/week)
-1 (2-3 times/week)
-1 every day
-1 every day
-1 every day grades only, so far
-1 every day it is so much easier to go sit down at

the keyboard than to get a pen an paper and write.
There is something about the quickness of it and
the ideas generated.

-1 (3-4 times/week)
-1 every day, I even use it for nothing stuff
-1 every day
-1 every day
-1 every day
-1 ( I time/week)
-1 every day projection system 3-4 times/week-1 will use every day once have projection system
-1 every day
-1 every day
-1 ( 3 times/week)
-2 still beginning to scrape the edge

Cat. 1 2 3
time still not yet

learning

21 2
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24. Do you find yourself working on projects longer?
Enjoy working on them more?

-1 now, but hopefully not later
-1 -1
-1 working on assignments -1
-1 -I
-1 -3
-1
-1
-1 now, can see later I will not
-3 first year to teach, no way to judge that
-1 work more efficiency
-1 and I enjoy it more -1
-1 -i
-3 depends on what I am doing, memo, no
-1 I enjoy it, you have to enjoy it to do it-1
-1 some, it is faster than writing it out
-1
-1 I really enjoy working with it
-1
-1 I think I will right now still frustrating-3
-1 --1
-1 -1
-1 now I do, but eventually I will have time to
-1 no spent too much time on test-2.
-1
-1 because I think of more I can do
-1
-2
-1 loved the spreadsheet projects -1

Cat.

col 1
col 2

1
yes
21
21

2
no
1
1

work

3
don't know

2
2

193
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25. Would you have taken this course outside of the group?
Atmosphere important?

-2 we can help each other, talking about technology,
so much to learn, so much can go wrong, it can be so
little and so stupid, if you don't have someone
there to help you.

-1 it's a motivator. The best in someone brings out
the best in me. When someone else has an idea I can
use I grab a hold of it.

-2 at first an anxiety factor.
-1 it was nice
-1 I really enjoy working with the teachers here, it

has its drawbacks too, we voice our criticism
because we know each other so well.

-1 I think we are encouraging each other
-1 in hindsight I would have, not at first
-3 not if not offered here. Group is important, it

has pulled us into a cooperative effort. I am not
sure that I have ever seen anything where teachers
have shared more, kind of like drawing us together
type deal.

-1 very important, people I already know, have common
goals & we can create together, -so I think it
developed camaraderie, shared information

-1 if I had know the benefits, group negligible
-2 I think it is comforting
-2 a nice benefit, nice to have interactions with

people I don't ordinarily see- we have some
relationship established, not necessarily related to
the work we did.

-1 thought it was helpful, people you know and can ask
for help

-1 part of the allure of it I think is the group, it is
nice to have that support system, especially people
like us in social studies, we are not technical
people, seeing how the computer works is totally
alien to us & so I think the group effort was great.

-2 I would never have taken it on my own initiative I
was much too frightened for that. It was only
because my hands were held & I was being patted all
the way through. It was absolutely critical for
me. We have excellent teachers in there & when
they have come back for reinforcement, to sit down
to teach me actually how to do this, they are just
so good and it is so clear.

-1 if computer available. I think it made it fun. Itwould be hard to do it if you were in say thirty
different places, you couldn't go over to your
friend & say could you help me, but they could walk
50 yds and say help me.

wa
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-2 1 think very important
-2 very important
-2 so important, an impact on my teaching
-2 not without a computer in my room. I think it is

neat we all helped each other, you know when you
ask a question there are some real frustrations
there.

-1 it's okay, marginal, it has been a nice
experience

-1 nice but not important to me. I like taking classes
with someone else but I don't need the whole group.
I like to have other people around where you can
gain knowledge from other schools.

-2 it was nice
-2 one on one is important, but the group atmosphere,

I didn't find it.

Cat. 1 2 3

11 1
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26. Do you feel more empowered?

I feel like the machine controls me
I feel students are starting to not only look at me
as an expert in my teaching field but now I have
that added edge of professionalism and I feel like
that has already come out, but I feel like it
places no doubt in their mind. It just makes them
feel that this is more official.

a little bit

-1
-1
-1
-1
-2
-1

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-2

-2
-1

I have been using it for so long I have always felt
like it empowered me.

1
yes

2
no

21 3

3
don't know

0

surely

Cat.
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26 b. Do you feel good about your endeavors?

-1
-1
-1
-

-1 I don't feel great yet but I think that will come.
-1
-1
-1
-1 I do, I have a long way to go
-1
-1
-1
-1
-1 I feel more than empowered I feel professional. I

feel as though the students maybe will take
material more seriously if it is presented in a
more formal, looks good way. It looks more like
what a business might use.

-1
-1
-1
-1
-1
-1 I think it is fun to learn something new. When I

first got the computer, that was exciting. Now I
enjoy playing on it because I have learned
different programs.

-1
-1
-1
-1 Oh yes, I have been wanting to learn about

computers, more about it, you know, and I never
really had the time to get into it .

Cat. 1 2 3
yes no don't know

24 0 0
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27. Has this course improved your feelings of efficacy?

-1
-1
-1
-1
-1
-1
-3

-1
-1
-1
-1
-1
-1
-1
-1

-1
-1

-1
-1
-1
-1
-1
-1
-1 Oh yes, I am very impressed with the nice

presentation and in fact I have a military
presentation next weekend, I am going to do
the overheads for them.

1
yes

2
no

23 0

3
don't know

1

i don't like the overwhelming feeling. Like the
school board presentations, it is too soon, wanted
to say come next year

I think so, yes

real excited about having an entire semester
planned by September

I think anytime you do a good job on something then
you have got that extra incentive to do just as
well or better the next time.

Cat.
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28. Can you imagine going back to no computer?

-2 No, no. I feel like our poor student teachers, If
they go to another district, they will not know how
to--they are getting good exposure to technology,
but they are also relying on technology. I don't
know how they-- I am sure they can't calculate
grades.

-2
-1 I question at this point if I will ever use it or

not
-1 but it wouldn't be the same
-1 sometimes I think yes
-2
-1 but I wouldn't want to
-2
-2 grading alone would be worth it
-2. but I wouldn't want to
-2
-2 when I think of modern technology, what has really

impacted my life, just off the top of my head I
thought birth control, microwaves, and computers.
Well they have. You have more control.

-2
-2
-1 I can
-2
-2 especially in grade book. The computer is most

valuable, I just can't imagine averaging by hand.
-1 can imagine it but wouldn't want to
-2 No, don't want to imagine that one.
-2 No, not in my lifetime
-I but I wouldn't want to, I have hopes of this being

more productive
-2
-2 I just now finished my Masters thesis and I can't

imagine doing it without a computer, I don't know
how anyone could do it.

-2 wouldn't want to, since grade books, the kids grow
to expect immediately how they stand. I really
enjoy not having to crash and burn the night before
the grades are due burning up the calculator

Cat. 1 2 3
yes no don't know
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Page One

1. How did you become involved with the program?

Volunteered X
Encouraged
Required

I had been oneof the people who had avoided computers foryears just because of my own experiences so I was also askedafter I had not turned in the paperwork that said that I choseto so I guess I an kind of both answers there. I think it isa compliment to be asked because they are saying you are the
type who are going to be here for years.

2. Would you do it again?

Yes ... L. No

3. What would you like to change?

I really can't think of anything at this point that I wouldchange. Part of that might be lack of knowledge about what
else might be out there but I had no problems with itwhatsoever. I mean I would say things like that room couldhave been cooler.

4. Would you have driven to the University for this class?

Yes .. JL... No

5. Do you feel it is necessary to receive college credit?

Yes .____ No __ _

6. How as the pace of the class?

Too fast Fast Average..

Slow...... Very Slow

Initially I thought it was too fast but now, there are
individuals who are always caught up and there are those who
are always behind. I a behind right now a little bit but it
is my doing and not Rays.

7. What are you using now that you did not use before the class?

Yeah, lots of things.

.. . ..
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Page Two

8. Do you feel anything was missing?

Again that is a tough one because I don't know what is out
there that I might be missing. Yes, I would like some kind
of, it night have been nice to have one day or even an hour
where Ray talked about lots of other programs that were
available other than just lyperCard, you know what type of
software is out there that we are not aware of. We did get a
thing from Steve that we can get a free 296 page book on
available software but I got the impression that it was
through Steve.

9. Would you prefer a colleague as the instructor?

Yes ___No

I think there were times when there was some grating on nerves
but I don't think a Trinity Sigh teacher would have pushed us
through this the way Ray has and I think that is necessary.

10. Did you like the open lab time? Was it sufficient?

Yes .x No Yes X No

11. How was Mike helpful?

Mike was a god-send. Yes it was helpful, we get as much from
our own work as we do from Ray but I don't think it takes Ray
to push us into some other things. I know I would still be
sitting there word processing and just doing everything in my
files on word processing before I ever started looking at
spreadsheets and databases. I know I an going into Kypercard
with my feet out like this just because I an still back in
spreadsheet but once I an into the lyperCard I will be
tremendously enthusiastic. My wish list on RyperCard is just
going to be phenomenal. I can set up thousands of questions
in half the time and they will always be available on the
disk.

12. What could be done to provide you with more computer time?

seriously make it a three hour class as opposed, I mean
enforce it for three hours a week either in terms of being in
the lab or under the instruction as opposed to two plus
because I see people get up and leave and I a one of them
perhaps who leaves but I would certainly be able to work at
the computer if I were not leaving.
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Page Three

13. Would you be willing to work with a group to develop projects
for your discipline?

Absolutely.

14. Do you feel your efforts are paying off?

Yes ...L.... No

15. How has your idea of productivity changed?

significantly. I don't know whether it was Ray that said that
by the time we were comfortable with the machines we would be
doing five or six times as much work in the same amount of
time. I am not there. I never learned to type in high school
or college, never took a class. I sat down at a typewriter
two days ago, on Monday when all the computers were still in
people's cars because of the rain or they were already set up
for tonight and I couldn't even type anymore because I am so
accustomed to the computer keyboard being different. I know
that I an working at least twice as fast as I could on a
typewriter and I know that if I could type I would be working
far in excess of twice as fast.

16. Do you feel you can now better expand your students' horizons
with technology?

Yes .. _ No

but I still have a long way to go with that. I as still leery
as far as how long I want to leave a kid on a computer when I
an not right there.

17* Has this course in any way rekindled your enthusiasm for
teaching? How?

Yes, back to the whisk quis example, I feel less intimidated by
students who are computer literate and it has rekindled my
awareness of the other subject areas and the other people on
campus. I am not a lounge person and I think it has broken
down some of the little walls that exist between people in
addition to making everybody more comfortable with using the
technology.

.. ,. .,
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Page Four

18. Do you feel that technology is making your job harder?

Yes ......XL.._ No

Tes in that I feel like I as a workaholic now and that
computer requires time that I was not using on work before, I
mean that gives as more work accomplished the way I would have
easily decided that well I can give myself a break and sit
down and watch Roseanne now I may sit down at the computer
instead and say what I can accomplish is worth more than the
benefit of sitting down and relaxing.

19. Would you like more training?

Yes ... L. No

What kind?

No and again that falls back to just not enough knowledge.

20. Would you be willing to help your colleagues learn about
computer technology?

Yes _L No

21. Other Comments:

22. Do you feel the knowledge you gained applies to any immediate
needs of the classroom?

Yes, I an using it to create maps, I have not used any of then
yet but I have started, that was the one big, I was real
frustrated in here about Ray is because he took all my maps
and trashed then to hook up something he needed because there
wasn' t space in the machine and it was my machine that had
oome down so be took all my files on maps and out the window.

23. Now often and how much technology do you presently use?

Easily a dosen times a week.

24. Do you find yourself working on projects longer?

Yes and with more efficiency. I find myself getting tired of
working on something and my fingers, my arthritis is giving as
trouble and I will stop and then come right back to it.
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Page Five

25. Would you have done this course outside of the group?

Yes .... L.... No

If I had known the benefits, I would have.

How important is the group atmosphere?

Negligible.

26. Do you feel more empowered?

Yes .. _ No

Do you feel good about your endeavor?

Yes 1 No

27. Has the course improved your feelings of efficacy?

Ye _ 4 ... No

(Working hard makes you feel good and worth the effort)

28. Can you imagine going back to no computers?

I can imagine it but I wouldn't choose to do it. I bought one
and if Apple takes, is Apple taking them back?

Interviewer: I don't know the exact arrangement they have with the
District on that.

If they didn't have then and we had to give them back and I
hadn't bought a computer I know that I would immediately go
and buy a computer.

Interviewer: Okay, it is up to you, anything you want to talk about
or mention.

very bit as important in the functioning of that class was
the role that you took. I an not saying that to becomplimentary. Zarly on when the frustrations were high with
the teaching methodology I heard numerous comments about this
isn't what we expected, we had been led to believe that it wasgoing to be a slower pace, a situation where we were all going
through things as roughly at the same time. If the person atthe fourth computer over there was lost that we would catchthat person up that we wouldn't immediately say read the bookor don' t talk when we are helping each other to understandsomething he said. The frustration got very high and numerous

wpm"Mmwq
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Page Six

times I heard people say that class is so frustrating, the
only thing that is good is that we are getting feedback into
it or the only thing that was good was the cookies or my
anxiety level is so great that is the other perks that are
making this an acceptable situation and I an glad that it is
being monitored. Your role has been significant, you may not
have wanted this role, you may have been encouraged to take it
but we were glad.

Interviewer: Okay, anything else?

If they are considering doing the course again for others or
expanding what we learned, do it, don't think twice, do it.
If they are concerned that they have found the saturation
point of people who are interested in that group of twenty-
five there are probably some people who would not do it again,
would not go beyond. You know David, well when they first set
up the scanner over here he was on it all the time, there are
those people who might not take the class because of that
semester being a bad semester.

.. R
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