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The purpose of this study was to survey Algebra II 

teachers in the State of Texas to determine the extent to 

which they use technology for the delivery of instruction. 

Additionally, the study attempted to determine reasons why 

teachers do or do not use technology when they have a 

choice. Since the literature indicates that teachers are 

the most important factor in implementing change in the 

classroom, the present study focused on the role of the 

teacher. A total of 266 Algebra II teachers responded to 

the survey. Forty-three percent of the respondents were 

from rural districts, while 19% were from urban districts. 

Over 73% of the teachers were female, and almost half were 

between 41 to 50 years of age. More than 50% of the 

respondents had a master's degree, and almost 70% of the 

teachers had been teaching for more than 10 years. Teachers 

indicated the lack of resources was the primary deterrent to 

utilizing computers in the classroom. It was found that 

teachers who had been at their current assignment for a 

period of 10 years or longer were significantly more likely 



to have a computer in their classroom than were teachers 

with less than 10 years at their current assignment. 

Another finding of the survey was that teachers who had 

taken college computer courses were significantly more 

likely to select software for use in their instruction, and 

were significantly more likely to remain with their students 

during a computer laboratory session. It was determined 

that Algebra II teachers use graphing calculators 

extensively for classroom instruction, but use computers 

much less for instruction. Teachers who have computers 

indicated that the lack of effective software designed for 

their subject matter was a deterrent to the use of computers 

for instruction. 
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CHAPTER 1 

INTRODUCTION 

Background and Significance of the Study 

Tremendous sums of money are being spent yearly to 

acquire educational technology in Texas public schools. A 

small proportion of these funds is set aside for what has 

come to be considered conventional technology, including 

such items as overhead projectors, calculators, film 

projectors, filmstrips, etc. By a considerable amount, 

however, computers and other innovative forms of electronic 

technology account for the major portion of funds expended 

for the acquisition of technology. A sense of "the degree of 

spending needed to sufficiently equip education with 

innovative technology can be realized when it is considered 

that, of the more than 45 million students in public and 

private schools nationally, computers exist for only 1 out 

of every 20 to 30 students. When it is further considered 

that much of the existing equipment is outdated, a more 

accurate figure may be that computers exist for only one in 

400 or even 1,000 students (Mecklenburger, 1990). With such 

large scale spending for future upgrading indicated, it can 

only be hoped by taxpayers, school boards, administrators, 



and other concerned parties that this tremendous amount of 

technology which is being purchased is, in fact, being 

utilized as intended. 

The Future of Technology in Education 

The future course for technology in education appears 

to be one of continued rapid growth. The trend appears to 

be a shift away from paper and pencil exercises and rote 

memorization toward using calculators and computers in 

solving more realistic problems. In "Transforming American 

Education: Reducing the Risk to the Nation" (Gubser, 1986), 

the National Task Force on Education Technology concluded 

that the creative and appropriate use of information 

technology can help improve the quality of learning and 

increase educational equity. 

The belief that the use of technology will grow in the 

future is not limited to national and state level 

organizations and to think tanks. Throughout the ranks of 

teachers, administrators, and other teaching professionals, 

the attitude is manifest that technology will become 

increasingly more critical in education. In Preparing 

Schools for the Year 2000; The Impact of Technology on 

America's Classrooms in the Decade Ahead, a panel of 

education professionals described the classroom of the year 

2000 as "superior to today's classroom, with a number of 



computer stations and VCR's allowing the teacher to direct a 

variety of individual and small group activities 

simultaneously" (O'Donnell, 1988, p. 4). Much of the 

literature indicates that teachers regard technology as 

becoming more critical in the future (Killian, 1984; 

National Education Association [NEA], 1983; Wiske, 1988). 

As Mecklenburger (1990) pointed out, "Education that relies 

on electronic learning is the future" (p. 104). 

Another argument for the continued growth of 

educational technology is its cost effectiveness. As the 

nation adjusts to the role of achieving equity for all 

students, the strategy of distributing education through the 

expensive means of published material will have to be 

reconsidered. A more cost effective means of achieving 

equitable distribution lies in technologies such as 

telecommunications accomplished through such means as 

telephone, broadcast radio and television, and satellite 

communications (Mecklenburger, 1990). 

The Role of the Teacher 

Research continues to indicate that technology can 

produce positive results when it is properly applied. There 

are many factors, however, which can render utilization of 

technology (particularly computers, interactive video, 

graphing calculators, and other recent innovations) 



ineffective. Because there are so many barriers to its 

successful implementation, many teachers are improperly 

utilizing technology, or they are not using it at all. 

Therefore, one of the issues which educators must address is 

a very basic one: To what extent is available technology 

being employed? That question, of course, must be looked at 

from the basis of adoption and utilization by the classroom 

teacher. 

If innovative change is to be utilized in the 

classroom, it has come to be recognized that the teacher 

must be the central figure in the implementation process 

(House, 1979; Huberman & Miles, 1983). However, the 

literature indicates that teachers are divided on the issue 

of whether"or not to adopt technology for the purpose of 

classroom instruction. Teachers who opt not to use 

technology are affected by many factors which cause their 

antitechnology bias. Teachers who choose to use technology 

range from the naive with a sense of the critical role which 

technology will play in the future, to the well-informed who 

avidly champion the cause of computers and other forms of 

electronic learning. In either case, it is the teacher who 

must decide to use technology when it is provided. 

The effect of the teacher on the successful 

implementation of technology in the classroom must be 

considered by administrators in the future. Before 



allotting significant portions of budgets for the purchase 

of computers and other technology, administrators should at 

least have some idea of the extent to which teachers are 

prepared to accept these innovations. Additionally, 

knowledge of relationships that exist between teacher 

demographic characteristics and the utilization of computers 

for instruction should prove to be useful information. 

Awareness of the needs and concerns of teachers must be 

considered when planning for the future. 

Many reasons are reported by teachers for choosing not 

to use computers and other electronic technology. Some of 

the more common reasons reported include: (a) insufficient 

resources, (b) not enough training, (c) apprehension, 

(d) no interest, and (e) not enough time. An effort must be 

made to deal with these deterrents to utilization of 

computers, hopefully resulting in more widespread adoption 

of innovative technology by educators. The first step 

toward accomplishing that goal is to gauge the extent to 

which teachers employ technology for the delivery of 

instruction. 

Educational Technology in Texas 

The apparent attitude in regard to expansion of 

technology in the State of Texas is that it will continue at 

a rapid rate. Most districts in the state employ some form 



of technology to some extent. The stage seems to be set for 

an even more substantial adoption of technology across the 

State of Texas. In the 1991 National Governors' Association 

report on education, it was recommended that 10 to 20 

percent of equipment funds be allocated for teacher training 

programs. As administrators prepare to meet the rapidly 

growing demands of the technology era, they must be prepared 

to justify their decisions in terms of both monetary and 

human resource considerations. 

Millions of dollars have already been spent to acquire 

technology, statewide. Substantially more than that will be 

expended in coming years. With such a sizable commitment to 

technology in the future, the State of Texas has taken steps 

to ensure an orderly progression. The state created a Long 

Range Plan for Technology in 1988, after discovering that, 

of the 15 most populous states, Texas ranked 15th in per 

capita expenditures on technology programs (Bruder, 1989a). 

Texas is one of three states which has expanded their 

definition of what constitutes a textbook to allow 

innovative instructional materials (Mageau, 1991). 

Most educators in the State of Texas probably have, at 

least, a sense of the degree to which technology is being 

successfully adopted. However, due to the innovative nature 

of computer technology for instructional purposes, many 

educators do not feel competent to assess and effectively 



respond to problems. This seems to be especially true at 

the personnel level. With the efforts of the State of Texas 

and ongoing research, many of the problems inhibiting the 

successful implementation of computer technology should be 

resolved. 

Statement of the Problem 

This study attempts to determine the extent to which 

technology is used in Algebra II classes in Texas public 

secondary schools. An effort was made to discover 

correlations which may exist between factors, such as 

teacher demographics, and the use of computers in the 

delivery of instruction. Additionally, teacher-cited needs 

which would encourage the use of computers in instruction 

were studied. 

Purposes of the Study 

The purposes of this study were: 

1. To determine the extent to which Algebra II 

teachers are using all technology in the delivery of 

instruction. 

2. To determine the extent to which Algebra II 

teachers are using computer technology in the delivery of 

instruction. 
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3. To determine if any relationships exist between 

demographic characteristics of Algebra II teachers and their 

utilization of computers in the classroom. 

4. To determine what problems Algebra II teachers 

consider to be the greatest deterrents to the use of 

computers in the delivery of instruction. 

Research Questions 

1. What is the percentage of teachers who will report 

using technology in the delivery of instruction? 

2. What is the percentage of teachers who will report 

using a specific form of electronic technology in the 

delivery of instruction? 

3. What is the percentage of teachers who will report 

using calculators in the delivery of instruction? 

4. What is the percentage of teachers who will report 

using computers in the delivery of instruction? 

5. Will a teacher's age correlate with the use of 

technology in the delivery of instruction? 

6. Will the highest degree obtained correlate with the 

use of technology in the delivery of instruction? 

7. Will the number of years a teacher has taught 

correlate with the use of technology in the delivery of 

instruction? 



8. Will there be a correlation between the type of 

school in which a teacher instructs (based on the following 

categories: urban, suburban, and rural) and the use of 

technology in the delivery of instruction? 

9. Will there be a correlation between school 

enrollment and the use of technology in the delivery of 

instruction? 

10. Will there be a correlation between a primary 

teaching assignment of Algebra II and the use of computers 

in the delivery of instruction? 

11. Will there be a correlation between number of years 

at current assignment and the use of technology in the 

delivery of instruction? 

12. Will there be a correlation between the number of 

college or university courses taken in computer 

science/computer literacy and the use of computers in the 

delivery of instruction? 

13. Will there be a correlation between computer 

workshops attended and the use of computers in the delivery 

of instruction? 

14. What will teachers report to be the greatest 

deterrent to the use of computers in the delivery of 

instruction? 
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Definition of Terms 

Algebra II refers to a course in mathematics with a 

prerequisite of Algebra I, covering linear relations, 

polynomial relations, quadratic relations, exponential and 

logarithmic functions, sequences and series, and their 

applications. 

Computer assisted instruction (CAI) refers to any use 

of computers to deliver instruction. 

Educational technology refers to the following: 

(a) 35 mm filmstrip projector, (b) 16 mm film projector, 

(c) overhead projector, (d) record player, (e) instructional 

television, (f) video recorder/player, (g) satellite 

communications, (h) laser disk player/interactive video, 

(i) calculator, (j) stand-alone microcomputers, 

(k) computers on carts, (1) networked microcomputers, 

(m) minicomputers, (n) laboratories, networked, 

(o) laboratories, not networked, (p) computer display panel, 

(q) computerized card catalog in library/media center, and 

(r) computer databases. 

Electronic learning refers to the utilization of 

computers, satellite television, and other electronic 

equipment for the purpose of instruction. 

Innovative technology is a term used to designate the 

use of computers, satellite television, and other innovative 

equipment for the purpose of instruction. 
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Limitations 

This study will provide data indicating the extent to 

which technology is employed by Algebra II teachers for the 

delivery of instruction in Texas public secondary schools. 

It cannot be determined from the survey results exactly why 

teachers do or do not use computers and other forms of 

technology. However, specific questions have been 

incorporated into the survey instrument which ask the 

respondents to rate specific problems which may inhibit 

their use of computers. Additionally, the survey 

respondents were provided with an opportunity to indicate 

what they perceive to be the most inhibiting factors to 

their utilization of computers. Many influencing factors 

are intrinsic in nature and cannot be implied on the basis 

of an instrument intended for such a narrow purpose. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Introduction 

Technology in schools is presently the focus of an 

intense amount of study. As schools struggle to adapt to 

the seemingly overwhelming array of technological 

innovations introduced in rapid succession, researchers 

scurry to investigate the implications of this phenomenon. 

Many questions are examined by researchers studying a myriad 

of factors regarding the use of technology in education. 

Some of the topics receiving attention include the 

following: 

1. Is technology efficacious? 

2. Are the benefits derived from technology worth the 

costs? 

3. What roles are important for administrators and 

teachers in the implementation of technology? 

4. What factors are important in supporting technology 

in education? 

5. What preparation should be made to introduce 

technology into a school? 

12 
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These are just some of the questions being studied. There 

are many others, but these are currently in the forefront. 

The Association for Supervision and Curriculum 

Development (ASCD, 1986) has defined educational technology 

as the use of electronic tools to assist the teacher or to 

provide a way for students to learn independently. In the 

context of this view of educational technology, several 

questions are raised: 

1. Will technology replace teachers as providers of 

instruction? 

2. Will technology isolate children from human 

interaction? 

3. Will technology improve the quality of instruction? 

4. Is technology more cost effective than other 

methods of instruction? 

5. Is technological development occurring too rapidly 

for thoughtful assimilation? 

These questions suggest both a striving for and a reluctance 

to embrace educational technology, at least as it is defined 

as electronic tools. The adoption of technology has not 

always raised such doubts. Earlier technology such as 

films, records, overhead projectors, etc. were more readily 

accepted. Contemporary educational technology, however, has 

met with surprising resistance, particularly from teachers. 

The reasons for this resistance, of course, are multifold. 
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Some argue that educational technology can have an enormous 

impact on the education of both young and old. Adversely, 

it is argued that we are placing too much emphasis on 

computers and microelectronic technology and that we should 

avoid the faddism of computers. While some teachers avidly 

seek to incorporate modern educational technology as a part 

of their teaching curriculum, others are intimidated and 

avoid its use entirely. Whatever one's attitude is toward 

technology, the time is fast approaching when the avalanche 

of change will overwhelm the nonconformist. 

Significance of Technology 

The future of technology in education appears to be one 

of continued growth. The role of electronic learning, as 

modern innovative educational technology is commonly 

referred to, seems to be one of redefining the process of 

education itself. Evidence of this phenomenon can be seen 

from small rural schools to large urban districts. Across 

the spectrum technology is viewed as the wave of the future, 

and most educators do not want to be left behind. As 

Mecklenburger (1990) pointed out, "Education that relies on 

electronic learning is the future" (p. 104). 

One indication of the importance with which the future 

of technology is regarded can be seen in the total national 

budget for education. According to Anne Wujcik (cited in 
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Bruder, 1991a), an independent educational technology 

consultant, 

Of the total $215 billion spent by all K-12 schools 
during the 1989-90 school year $1.4 billion was spent 
on educational technology. Additionally, of this $1.4 
billion expenditure, slightly more than $1 billion was 
spent for the purchase of computer hardware, software, 
and supplies. Add to this figure projections that over 
47% of school districts plan to increase spending for 
educational technology in the coming year, and one can 
see the emerging trend toward innovative learning. 

(p. 7) 

Massive spending for technology is not the only 

indication that electronic learning is redefining education. 

The business/industrial sector is making itself heard on the 

issue of incoming graduates entering the workforce. The 

concern is often voiced by business that many high school 

graduates are not workforce ready. Upon entering a modern 

business, one encounters a situation in which each employee 

is provided with a computer. Conversely, the classroom 

continues to be an environment in which students work with 

paper and pencil and without computers for the most part. 

It is no wonder, then, that industry is concerned with 

unprepared workers entering the workforce. In light of an 

intensive campaign by Japan and other countries to unseat 

the United States as the dominant world economic power, 

industry is faced with a continuing struggle which will 

require the best prepared students that education can 

supply. One way to facilitate that need is to have students 
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prepared to enter a modern technologically equipped work 

environment. 

If the demands of society are to be met, changes must 

be made to ensure that education will be aligned with 

mainstream America. To accomplish this task, modern 

technology must be absorbed as a part of the instructional 

process. One means of accomplishing this goal is to make 

technology an approved and encouraged technique in the 

delivery of instruction. To facilitate the approval and 

encouragement of technology into the classroom, many 

approaches are taken. One promising approach as practiced 

in the State of Texas is concerned with the redefining of 

what constitutes a textbook. By expanding the definition of 

a textbook to accommodate the use of modern technology, the 

advance of innovative learning is enhanced. According to 

Geoffrey Fletcher, Texas Education Agency assistant 

commissioner (cited in Mageau, 1991), the definition of what 

constitutes a textbook has been expanded to mean "any 

instructional materials that meet curriculum requirements" 

(p. 14). Thus, Texas is one state which is moving forward 

to meet the challenge of assimilating innovative learning. 

California and Florida are two other states which have 

changed textbook adoption procedures to accommodate 

technology-based products. The action of these states is 

regarded as the signaling of a national trend. 
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The State of Texas is active in the cause of 

encouraging the adoption of technology in education in other 

ways as well. Another method of supporting educational 

technology is seen in the funding of a Long Range Plan for 

Technology. The plan covers a period of 12 years, and was 

implemented in December, 1988 (Bruder, 1989a). This plan 

pointed out the urgent need for the State of Texas to go 

forward with a program to enhance the use of technology. It 

was noted that, of the 15 most populous states, Texas ranked 

15th in 1986 in per capita expenditures on technology 

programs. The state which ranked first, Pennsylvania, spent 

65 times as much as Texas. The state that ranked fifth, 

Georgia, spent 40 times as much as Texas. These sorts of 

statistics, in combination with the rapidly changing 

demographics of the industrial sector, led Texas to the 

conclusion that education must provide the means to meet 

emerging challenges. Additionally, it was determined that 

much of the impetus must rest in the ability of educational 

technology to provide the educational impact necessary 

(Bruder, 1989a). 

Yet another sign of the importance of educational 

technology in the State of Texas is manifest by the 

existence of the Texas Center for Educational Technology 

(TCET). TCET is an organization which was created to 

facilitate the growth of educational technology in the State 
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of Texas. TCET was funded in June, 1990 by the Texas 

Education Agency (TEA). TCET serves a wide range of 

organizations throughout the state. Their specific focus is 

the educational use of technology. TCET functions as a 

clearinghouse for such activities as research, application, 

creation of prototypes, and the use of technology for 

handicapped students and teachers (Brumbaugh, 1990). 

As can be seen from the multiple efforts inaugurated by 

the state, Texas believes in and is committed to the spread 

of technology. A plan has been formulated, and funding has 

been allocated to expand the use of educational technology 

in the State of Texas. However, since the most thorough 

plans can fail on the basis of a single step in the 

implementation process, each phase must be caringly 

nurtured. After funding and establishment of a framework 

for implementation is accomplished, the next step in the 

process is to address the effective use of technology by its 

practitioners. Perhaps the key practitioner is the one who 

applies innovative learning pedagogically, the teacher. 

Several studies have shown that teachers, for various 

reasons, are not uniformly embracing educational technology 

(Killian, 1984; Martens, 1986; Wiske, 1988). Therefore, 

much study and effort must go into encouraging the adoption 

of educational technology by teachers. 
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The complaint is often heard from teachers that, for 

one reason or another, they are not able to effectively 

utilize computers pedagogically. Consideration of this 

situation leads one to look beyond superficial explanations 

in an attempt to explain the existence of this condition. 

In the early part of the 20th century, technological 

advancement proceeded at a slow rate, making its 

assimilation less difficult than one experiences in the 

current era. Contemporary education finds the introduction 

of technological innovations coming so rapidly that often 

new technologies become obsolete before they have had time 

to be assimilated. 

Faced with rapid and ongoing assimilation of new 

technology, it is not difficult to understand the confusion 

which reigns in regard to the implementation of innovative 

learning in schools. The effect of other barriers, when 

taken into account with the explosive, and often confusing, 

proliferation of educational technology, gives some 

indication of the difficulty experienced by teachers in 

establishing rapport with innovative change. Perhaps the 

effect of this confusing proliferation is as equally 

antiproductive as the widely reported intimidation reported 

by teachers. In fact, Komoski (1987) stated that there are 

many reasons for the lack of progress in educational 

technology, and "most of these reasons have very little to 
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do with teachers themselves, or with teachers' much 

overrated technophobia" (p. 22) . 

Komoski (1984) suggested that the primary deterrent to 

more effective assimilation of educational technology rests 

with the lack of an integrated, systematic approach to using 

learning technologies. In this context, Komoski believed 

that too much attention is paid to the acquisition of 

hardware without much thought being given to the systematic 

synthesis of technology into the curricula. The 

introduction of earlier technologies such as film 

instruction more than a half century ago and television more 

than a quarter century ago are examples of innovative 

learning techniques which'were assimilated systematically. 

Of course, earlier times were not characterized by the same 

frenzy as that created by the current electronic learning 

technologies. As society mandates excellence, education 

will continue to search for the ideal learning mix, 

balancing traditional with innovative techniques. And as 

this ever changing scenario unwinds, competition for 

budgetary and administrative turf between the two approaches 

will result (Komoski, 1984). 

The present time, characterized as it is by a 

transition from paper and pencil procedures in education to 

an electronic learning approach, will likely continue to 

generate confusion. It is important, therefore, to avoid 
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being mired in a subset of the process at the expense of 

restriction of evolutionary development. With this point in 

mind, the National Education Association (NEA) (cited in 

Goodspeed, 1989) recommended that technology should be 

conceived in terms of a restructured school environment "not 

as piecemeal appendages grafted onto the current school 

structure and curriculum" (p. 21). Additionally, the NEA 

recommended that the teachers' load be eased by reducing the 

burden of classroom reports and paperwork. The same NEA 

report made the following suggestions as a means of 

facilitating the transition to electronic learning: 

1. Classroom management software should be made 
available to all teachers throughout the school 
district; 

2. School districts and teacher associations 
should investigate options for teachers to have access 
to computers in their homes; 

3. Practical, hands-on, and regular training in 
technological applications for learning and managing 
should be provided during school hours at the school's 
expense; 

4. Education planners must make strong efforts 
that all teachers and students have equitable access to 
technologies. (cited in Goodspeed, 1989, p. 21) 

Factors Inhibiting Adoption of Technology 

Several factors which inhibit adoption of educational 

technology will be examined below. The factors which will 

be considered include: (a) the role of the teacher, 

(b) insufficient resources, (c) technology in secondary 

mathematics curriculum, (d) continuing support, 
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(e) classroom control, and (f) lack of time. Each of these 

factors are considered from the standpoint of an inhibiting 

factor to teachers using computers for classroom 

instruction. 

The Role of the Teacher 

The importance of the teacher in implementing 

innovative change has been widely recognized (Fulton, 1988; 

Goodspeed, 1989; Wiske; 1988). The teacher is involved in 

the most basic educational activity, the delivery of 

instruction. In that role the teacher is responsible for 

determining what emphasis will be placed on instructional 

components. Often this emphasis is not even conscious. If 

for some reason the teacher does not believe in a particular 

instructional component, the teacher's negative attitude 

toward that component may be unconsciously communicated. 

Even though that component may be mandated, the teacher's 

enthusiasm, or lack thereof, may influence the effectiveness 

of its presentation. Wedemeyer (1978), in a three-stage 

model of the learning process, discussed the role of the 

teacher. He saw the teacher as information and lawgiver, 

assuming extrinsically-motivated passive learners. He 

defined the role of the teacher as the developer of 

learners, preserving their integrity and their 

responsibility for self direction. 
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In the case of intrinsically-motivated students, the 

teacher may play an even more influential role. In that 

situation, students are more poised to learn, and more 

likely to be influenced by perceived teacher attitudes. In 

the early stages of recent technology implementation, 

teacher attitudes had a greater effect on acceptance of 

technology. As technology expands to exponential levels of 

magnitude, teachers no longer have the luxury of allowing 

their attitudes to be such an important factor in 

determining acceptance. As O'Connell (1990) noted "the 

world won't wait for the nontechnical graduate" (n.p.). 

Earlier research concerned with educational change 

focused on dissemination of knowledge about exemplary 

practices by teachers (Havelock, 1969). Recently, however, 

the process of carrying out innovations has been the focus 

of study. It has been demonstrated that the carrying out of 

educational innovations is accomplished with the teacher as 

the central character (Huberman & Miles, 1983). With such 

an important role assigned to teachers, they have become the 

object of increasing study. It appears that the 

overwhelming belief of teachers is that technology should be 

adopted. However, there is a small but committed group of 

teachers who opt to avoid the use of electronic educational 

technology altogether. 
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Many factors affect the likelihood of adoption of 

technology by teachers. Such factors as support, training, 

sufficient resources of good quality, peer-acceptance of 

innovation, etc. affect a teacher's decision to adopt 

educational technology. However, there appears to be a 

certain number of teachers who prefer to avoid electronic 

technology at all costs. Teachers who share this attitude 

cite many reasons for their position. Some of the reasons 

are based on a lack of knowledge regarding technology. That 

is not always the case, however. There are some teachers 

who have had sufficient grounding accompanied by adequate or 

better support, resources, etc., and they still choose not 

to accept technology. One teacher described himself as "a 

19th century person kicking and screaming my way into the 

20th century" (Wiske, 1988, p. 14). 

The attitude of teachers toward educational change has 

been a particularly fruitful area of research. In 

considering attitude, researchers found that teachers adopt 

innovations on the basis of their own goals. Doyle and 

Ponder (1977) found that the extent to which teachers 

perceive change to be both practical and relevant is one 

factor affecting teacher willingness to accept innovation. 

To this end some researchers suggest that teachers should 

become partners in developing and implementing educational 
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technology into the classroom (Sheingold, Martin, & 

Endreweit, 1985). 

Wiske (1988) attributed three primary factors to 

influencing the use of computers by teachers: (a) teachers' 

knowledge of appropriate use of computers, (b) access to 

necessary resources and support, and (c) incentives that 

favor or discourage computer use in the classroom (external 

mandates and special opportunities). An NEA (1983) 

sponsored survey found that only 11.2% of the survey sample 

were using computers for instructional purposes. However, 

20.8% had received some computer training. Contrast this 

with the figure of 82.6% who desire learning about computer 

instructional applications for enrichment purposes and for 

maintaining student records. Additionally, 28.^% reported 

the presence of computers in schools, while 10.9% reported a 

computer present in a classroom. Though those figures have 

certainly expanded since 1983, they do indicate teacher 

adoption on the basis of support, availability, and 

preparedness. 

With the majority of teachers receiving their education 

during an era in which computer training was not readily 

available, most teachers are not adequately prepared to deal 

with computerization of the classroom. To that condition 

add the fact that many teachers are exposed to electronic 

technology instructors who talk above them and make them 
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feel dumb (Wiske, 1988). Therefore, one of the key elements 

in teacher adoption of educational technology is proper 

training in the use of educational technology. 

Teachers receive training at two stages of their 

professional careers. First, they are trained during their 

college years in a preservice capacity. Second, they 

receive inservice training during their terms as teachers. 

It has been observed that college courses can have an 

impact, either positive or negative, on future teachers' 

perception of educational technology. This impact can be 

facilitated on the basis of education instructors who, 

because of their exalted status, serve as role models to 

their students. Many education instructors teaching 

traditional education courses are not computer literate and 

are only able to pay lip service to innovative learning. 

Students see the lack of hands-on application by professors 

and are affected by them as role models (Bruder, 1991b). 

It has been suggested that technology training be 

integrated into education methods courses in order to 

enhance a protechnology image to students (Bruder, 1991b). 

The Office of Technology Assessment ([OTA], 1988), in their 

important study, Power On! New Tools for Teaching and 

Learning, espoused a similar stance. OTA found that college 

education faculty who were not trained in technology need to 

be educated so that they can model the kinds of technology 
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that future teachers will encounter. The OTA concluded that 

teachers graduating from education schools were largely 

unprepared to use technology due to this reason. 

According to a panel of educators, the likely scenario 

at colleges of education is a perpetuation of technophobia 

by instructors, and subsequently by their students, due to 

structuring the curricula in a manner that limits exposure 

to technology to technology-specific courses (Bruder, 

1991b). This insulates traditional instructors because they 

then do not have to get involved. The trend in schools of 

education seems to be one of having separate courses dealing 

with technology in education. An integration of technology 

in courses across the board should be attempted because 

"technology use is a continuum; it's not an isolated skill 

that's taught once and therefore done with" (Bruder, 1989b, 

p. 21). 

The first stage at which future teachers receive 

training in the use of educational technology is at the 

college level. Today there are some 1,200 teacher education 

programs in the United States. According to Bruder (1991b), 

a common situation is that "technology does not permeate a 

student's typical preservice education experience, and that 

is a major impediment to technology use once they become 

teachers" (p. 21). Allen Glen, college of education dean at 

Washington State University, suggested that more creative 
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ways to use technology should be found. He encouraged the 

use of technology in all curriculum classes, not just 

technology-specific ones. Glen stated that he believes that 

education schools are still fighting to determine the best 

way to integrate technology into teacher training, while at 

the same time realizing that technology training for 

education school faculties is limited (cited in Bruder, 

1991b). 

In the present transitional stage of integration of 

technology into teacher education curriculum, a standard by 

which to accomplish this goal is being sought. The 

periodical Electronic Learning looked at four schools' 

innovative efforts at integrating technology into teacher 

education. The four programs examined included the 

University of Massachusetts (Amherst), Michigan State 

University, George Mason University, and Penn State 

University (Bruder, 1991b). 

At the University of Massachusetts, Amherst, an 

innovative program by the name MESTEP is in operation. 

MESTEP is an acronym for Math English Science Technology 

Education Project. MESTEP incorporates paid internships for 

graduate students. These internships are practiced at both 

corporate locations and schools which are characterized by a 

heavy technology orientation. Students can earn from 

$15,000 to $25,000 during the 15 month internship. The 
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obvious benefit of such an arrangement is that students 

learn much about the use of technology, as well as seeing 

technological applications in business. This affords 

students a much broader scope of technology applications 

than just that offered in schools. The program has enjoyed 

tremendous success with an acceptance rate of only 20 to 25 

students annually out of 100 to 150 national applicants. 

One surprising result of the program has been the 

unanticipated finding that participants of the program come 

away with a preference for the teaching rather than the 

corporate field. Initially, it was expected that many of 

the students would be siphoned off into the business world 

on the basis of joint exposure to each. The attrition rate 

of teachers who have completed the program is relatively low 

with 70% of its graduates still teaching (Bruder, 1991b). 

Michigan State University approaches the goal of 

inculcating a sense of technology in their students during 

the student teaching phase of their curriculum. This 

program recognizes that the ingredients to expose 

prospective teachers to a broad technology base are not set 

in place in most universities. To counteract this deficit, 

the Michigan State University plan calls for student 

teaching to take place in a neighboring school district 

which is well equipped technologically (one is almost always 

available near a university). By completing student 
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teaching in a school which is superbly equipped, it is felt 

that the likelihood that teacher adoption of technology will 

be enhanced. Additionally, it is assumed that teachers who 

ultimately end up in schools with little or no technology 

will serve as agents of change. That is, they are likely to 

be the force behind a push for technology in their schools 

(Bruder, 1991b). 

George Mason University is requiring a fifth year of 

study for teacher certification. This fifth year of study 

is postgraduate work. This 12 month block of postgraduate 

work is specifically dedicated to teacher education study. 

One of the required courses during the postgraduate year is 

Introduction to Educational Technology. This introductory 

course lays the groundwork for subsequent assimilation of 

educational technology. As with Michigan State University, 

the George Mason University plan integrates the teacher 

education study with area schools which are strongly 

equipped technologically (Bruder, 1991b). 

Penn State University infuses technology into both 

undergraduate and graduate classes. This infusion becomes a 

part of the curricular structure of mainstream classes. In 

this manner computers and other media come to play an 

important part in the learning process. The rationale is 

that "unless they really experience the use of technology as 

a student, they're not likely to change the habits they've 
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developed in the 15,000 hours before they come to us," 

according to Kyle Peck (cited in Bruder, 1991b, p. 45), 

chair of the instructional technology unit in the education 

school. One example of the infusion process is the 

requirement of all incoming freshmen, as part of the English 

program, to learn word processing on a Macintosh. A part of 

the program which is teacher education specific entails 

videotaped testimonials from teachers who have successfully 

adopted technology into their teaching. The video tape 

also includes footage of teachers applying technology 

during instruction. 

Whichever plan or plans are ultimately adopted, it 

seems to be clear that teacher education is in a 

transitional phase. The effort to integrate technology into 

teacher curricula is the impetus for change. Perhaps a 

strong push at the teacher preservice stage will ensure that 

incoming teachers will be more likely to adopt innovative 

learning. However, ongoing training after teachers enter 

the teaching profession will be required to sustain and 

support this trend. 

The importance of preservice training is significant 

because it introduces future teachers to technology. Once 

teachers enter the teaching profession, ongoing training has 

the potential to reinforce and solidify the previously 

exposed technology. Bruder (1989b) pointed out that it is 



32 

the opinion of many educators that it will be inservice 

"which finally gives us a solid generation of 

technology-competent teachers" (p. 26). 

Insufficient Resources 

If teachers do not have access to technology, they 

cannot use it. Where technology has been found to be 

available, teachers report some use. Birkenholz, Stewart, 

and Craven (1989) conducted a study to determine the extent 

to which technology has been adopted in secondary programs 

of agricultural education in the United States. A total of 

254 teachers responded (53%). The following technology was 

reported: (a) over head projector—80%, (b) microcomputer— 

73%, (c) slide projector—67%, (d) printer—66%, 

(e) filmstrip projector—61%, and audiocassette player—56%. 

Teachers expressed a willingness to use technological 

advances in their curriculum but reported a lack of funding 

as the most significant barrier to its use. 

The availability of technology does not necessarily 

mean that a school is properly equipped to successfully 

implement innovative learning. As White (1989) pointed out 

in her analysis of the impact of technology on education, 

"we have tigers in technology but mere insects in 

instruction" (p. 6). Analogously, she compared the 

situation to the success of television broadcast news in 

educating the public in regard to current affairs. She 
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cited a New York Times survey of June 6, 1989 in which it 

was found that, after decades of television news, American 

adults know little more about current affairs than they did 

40 years ago. It is possible that electronic learning could 

experience a similar fate unless software content rises to a 

point where GIGO (garbage in, garbage out) or as White 

(1989) suggested TITO (trivia in, trivia out) 

is not the standard. 

Technology in Secondary Mathematics Curriculum 

Research has shown that the use of technology can 

produce positive results. Some skills crucial to 

mathematical conceptualization are well suited for 

demonstration through technology. Wiske (1988) elicited 

from one mathematics teacher the perception that computers 

provided three values in the mathematics classroom: 

(a) graphics or pictorial capabilities help make abstract 

ideas more concrete, (b) 

students at times have to construct or manipulate 
values in order to write a program or test a 
hypothesis. The computer can do that right away. . . . 
You know, y=2x, y=3x, y=4x. They see the line move up 
and down and they make generalizations (p. 32), 

and (c) computer use facilitates group sharing of ideas and 

problem solving leading to discovery learning. An NEA 

(1983) survey reported that the largest subject matter 

utilizing computers was in connection with mathematics 
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(70.7%). The next highest use rate was reported by reading 

teachers (34.7 percent). 

Moursund (1985) asked the question, "Will mathematics 

education rise to the challenge of computers?" (p. 660). He 

maintained that computer assisted instruction can result in 

significant gains in students' rate of learning while 

maintaining current attitudes, knowledge, and skills. 

Moursund suggested the potential for as much as a 20% 

increase in the rate of learning. Furthermore, the 

literally hundreds of hours spent by students learning paper 

and pencil skills could be accomplished in just hours on a 

computer. 

In the matter of availability of curricular software, 

mathematics enjoys a strong position. In 1987,_ there were 

more than 10,000 software products available for education 

(OTA, 1987). Of this number, mathematics software comprised 

the largest single segment at 27%. The next largest segment 

was science at 6%. The available software consists of 

primarily skills practice, with this category accounting for 

51%. While some of the products available receive favorable 

ratings, it is generally regarded that software needs to be 

improved. It is commonly believed that software which 

address concept development and hypothesis testing is needed 

(OTA, 1988). 
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According to Becker (1987), the use of computers in 

mathematics instruction at the higher levels, beginning with 

algebra, has not been particularly effective. In light of 

the fact that the United States ranks very low in 

mathematics when compared to students in other countries 

according to Steen (1989), it would seem advisable to expend 

some energy toward the development of software amenable to 

higher level mathematics. 

The effectiveness of teaching higher level mathematics 

has been demonstrated by several researchers who utilized 

computers to teach mathematics. Bollinger (1989) found that 

algebra students could have the computer "solve in minutes 

what would take the human' weeks, months, or even years with 

pencil and paper" (p. 13). Wright (1989) used the computer 

to teach college algebra, and Hamm (1989) used the computer 

to teach calculus. Gesshel-Green . (1987) used the computer 

to teach Algebra II in high school. These instances of 

using computers did not yield a significant difference in 

the use of computers and the nonuse of computers. 

It appears that the most encouraging area of computer 

application in mathematics instruction is in the use of 

graphing software. According to OTA (1988), "National test 

results show that students do poorly at graphing, despite 

the fact that graphing receives considerable attention in 



36 

both algebra and geometry classes" (P. 54). The OTA (1988) 

report stated that, 

The computer is an ideal tool for teaching graphing 
skills: it provides an instant representation of the 
relationships between variables and allows students to 
see graphs in real time as an expedient unfolds. The 
computer frees the student from lower-level tasks (such 
as plotting points on a graph by hand) and allows them 
to focus on the more abstract, complex, and 
intellectually meaningful concepts. Results of studies 
where students use the computer to develop graphing 
skills are more consistently positive than any other 
area of computer use. (p. 54) 

Continuing Support 

Teachers need support in terms of resources. They also 

are affected by support in the form of encouragement from 

administrators and peers. As technology becomes more a part 

of the classroom, administrators will most likely assume a 

more encouraging role. An NEA (1983) survey found that only 

37.6% of responding teachers reported receiving 

encouragement by school administrators. According to the 

survey, the greatest source of encouragement to use 

computers with students came from other teachers. Other 

sources of encouragement came from the school principal, 

family and friends, and students. When teachers are asked 

to adopt an innovation that reguires them to rethink their 

subject matter, they are amenable to the assistance of an 

advisor or helping teacher (McDonald & Naso, 1986). This 

advisor can provide both training and encouragement. 
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Some educators feel that the burden of implementing 

technology should not rest at the bottom of the ladder with 

the teacher, since teachers already have an extensive 

burden. In fact, technology may be one area in which the 

top down approach is indicated. With proper leadership, the 

advancement of technology can be advanced by the people who 

have the ability to push it. There are those who advocate 

taking it one step further by having leadership mandate 

technology, thereby assuring its use (Bruder, 1989b). 

Just as teachers are affected by many variables which 

shape their attitudes toward electronic learning, so are 

education administrators. Some educators argue that many 

administrators have an apparent technophobia or lack of 

interest in regard to technology. When such a situation 

exists, it is unrealistic to expect principals or other 

leaders to push technology when they do not like it or use 

it themselves (Bruder, 1989b). 

Although encouragement from leaders is important, it is 

not the only level at which teachers receive meaningful 

support. Teachers often find support from fellow teachers 

to be significant. Support from key teachers who are well 

respected in their communities and schools is a particularly 

effective variable (Bruder, 1989b). An NEA (1983) survey 

found that the greatest source of encouragement to use 

computers with students came from other teachers (35.1%). 



38 

The incidence of support by principals was reported to be 

24.5%. 

Classroom Control 

John Martens (1986) has considered teacher resistance 

to adoption of technology from a historical perspective. He 

stated that the historical precedent can be traced back to 

protests by teachers in France against the introduction of 

books into the classroom in the 16th century. Then to the 

antimachinery bias Luddite movement of 19th century England. 

The author suggested that the basis for the antitechnology 

bias by teachers stems from the perceived loss of classroom 

control by teachers. 

Luisa Stubbs (1990) looked at teacher's need to control 

their environment. The term empowerment was used to 

identify this phenomenon. It was determined that some 

teachers perceive technology as a disruptive agent 

threatening their control of the classroom. This concept of 

control can be expanded to include gaining control over new 

technology, thus diminishing or eliminating the perceived 

threat. This is certainly true for the teacher who readily 

accepts new technology. Berman and McLaughlin (1976) found 

that teachers who accept school improvement initiatives have 

higher levels of efficacy. 
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Lack of Time 

Teachers experience an acute shortage of time needed to 

perform the myriad duties expected of them. As the duties 

of teachers increase, the amount of time they actually 

perform instructional tasks decrease. Much of a teacher's 

time is spent on such activities as record keeping, 

contacting students' parents, and ongoing teacher education. 

These time deficits are widely reported by teachers to be 

the primary restricting factor in adopting innovative 

changes. 

A panel of educators concluded that the primary barrier 

to teachers seeking continuing training was time constraint. 

The point was raised that teachers should not be expected to 

teach all day then go back after school or on Saturdays for 

training. According to Bruder (1989b), the panel noted that 

"teachers need more time during school hours for training— 

teachers do not have the time to undertake the intensive 

training required of them, and schools do not always provide 

release time during the school day for this training" 

(p. 26). The panel, therefore, recommended that teachers be 

given 2 to 3 hours daily for ongoing education (Bruder, 

1989b). Another group of educators was impaneled by 

Electronic Learning to amass a compendium of information 

pertaining to educational technology. One of the topics 

considered was the four most likely reasons why teachers do 



40 

not use computers in their classrooms. Of the 10 panelists, 

five cited the "Lack of time—for teachers to learn programs 

and integrate computers into the curriculum, and for 

students to learn how to use computers" (Morgan, 1991, 

p. 29). This response was five times higher than any other. 

Implications 

The implications of the literature review for this 

study concern the implementation of innovative technology in 

the delivery of instruction. The educational community is 

currently facing overwhelming changes as it adapts to the 

demands of modern technology as a curricular tool. Modern 

technology, in spite of the fact that it is touted as a 

panacea for many of the ills of education, is experiencing 

difficulties in the adoption process. Teachers account for 

much of the difficulties experienced in the adoption of 

technology. To some extent teachers' attitudes contribute 

to a reluctance to accept change. Teachers do not readily 

embrace change which requires them to dramatically alter 

their teaching style. This is especially true with those 

teachers who have no experience with computers but are asked 

to adopt them as a substantial part of their teaching 

technique. At the same time, there exists a second group of 

teachers who have had exposure to computers and who are more 

likely to adopt this innovative form of teaching. This 
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division contributes to a schism within the teaching ranks 

between those teachers who adopt technology in instruction, 

and those who do not. This schism is an attitudinal problem 

which might be alleviated by exposure to computer training 

for teachers with no experience in this area. 

Additionally, other factors unrelated to human attitudes 

contribute to the inhibition of the adoption of technology 

in education. Such problems as insufficient resources, the 

rapid obsolescence of newly acquired technology, and the 

lack of time create impediments to the adoption of computer 

technology. Conditions which can be manipulated by 

introducing a tangible change in the environment offer 

obvious and easily accomplished remedies. Those conditions 

which are related to teachers' attitudes do not seem to 

suggest as simple an avenue for remedy. The current study 

attempts to identify factors affecting teachers which 

negatively impact the adoption of computer technology for 

instruction. By revealing such factors, it is felt that 

problems can be addressed in an effort to ease the 

transition to a computer-based instructional system in 

public education. 



CHAPTER 3 

METHODOLOGY 

Introduction 

Since the overriding question in this study concerns 

whether teachers are using computers and other modern 

technological equipment which is demanding an ever 

increasing portion of school budgets, the decision was made 

to select a specific group of teachers to study on this 

issue. To answer the research questions posed in this 

study, it was necessary to find a method to facilitate the 

collection of data which could then be analyzed. It was 

determined that an instrument which would effectively query 

teachers in regard to the issues with which this study was 

concerned needed to be created. It was concluded that a 

survey questionnaire was the most effective means by which 

to accomplish this goal. Therefore, a survey questionnaire 

was created which consisted of questions covering topics 

suggested by the review of literature. 

Selection of the Population 

The population for this study consisted of 266 Algebra 

II teachers, randomly selected from across the State of 

Texas. A complete list of Algebra II teachers teaching in 

42 
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the State of Texas was obtained from the Texas Education 

Agency (TEA). From this list of 2,344 names, an initial 

list of 500 teachers was randomly selected. These initial 

500 teachers were mailed the survey instrument in a package 

which was coded to enable identification of each specific 

respondent. Additionally, each packet contained a stamped, 

self-addressed envelope for ease of return. The response 

rate from the initial 500 list was deemed to be inadequate, 

requiring an additional mailing. For the second mailing, 

300 additional Algebra II teachers were randomly selected 

from the TEA list. The second mailing of 300 combined with 

the first mailing of 500 resulted in a total of 800 Algebra 

II teachers who received the survey instrument packets. The 

results yielded 266 respondents participating in the survey 

study. 

Development of the Instruments 

Survey Questionnaire 

A review of the literature pertaining to the role of 

teachers in the teaching process contributed to the creation 

of the actual survey instrument. The questions addressed in 

the survey instrument pertain to four primary areas 

including: (a) Part I—Teacher Background, (b) Part I I — 

Instructional Technology Used, (c) Part III—Instructional 

Computer Use, and (d) Part IV—Problems Deterring Computer 
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Use. The design of the survey was determined by studying 

surveys in print and attempting to adapt those aspects of 

extant instruments which fit into the scheme of the current 

research. In designing the survey questionnaire, not only 

questions pertaining to modern technologies were 

incorporated, but also older forms of technology, such as 

record players and overhead projectors, were considered. 

However, it was at all times the primary focus of this 

instrument to elicit information relating to the use of 

computer technology. The survey instrument contained 

specific questions regarding teacher demographics, and the 

use and availability of innovative as well as conventional 

technologies. Additionally, the participants were asked to 

respond subjectively by naming problems deterring the use of 

computers and training in particular technologies desired. 

The survey instrument was created on a desktop publisher and 

was periodically reviewed by second parties for their 

opinions regarding understandability and ease of 

administration. After the survey instrument was completed, 

it was submitted to a panel of four experts to judge content 

validity. The survey instrument was not considered to be in 

its final stage until corrections as suggested by the panel 

of experts were accomplished. 
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Interview Questionnaire 

An additional list of 20 teachers derived from the 266 

survey respondents was randomly generated for the purpose of 

a follow-up interview. The purpose of the interview 

questionnaire was to further establish validity for the 

survey results. Just as in the case of the formulation of 

the survey instrument, the interview questionnaire was 

designed on the basis of adapting extant interview 

instruments to the purposes of the present study. The 

interview questionnaire consisted of four major areas 

including: (a) Support and Context, (b) Computer Use, 

(c) Teacher's Evaluation of Courseware, and (d) Teacher 

Attitudes Toward Computers. The method employed to 

administer the questionnaire consisted of contacting each of 

the 20 participants by telephone. Each interview lasted 

from 20 to 30 minutes. After the two instruments were 

finalized and administered to the participants, the results 

were analyzed statistically. 

Statistical Analysis of Data 

Research Question 1 

The first research question addressed the percentage of 

teachers who reported using any technology in the classroom. 

This question was investigated throughout the data analysis. 

Percentages were calculated for most categories, and where 
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indicated chi-square tests were performed to determine 

relationships. 

Research Question 2 

The second research question concerned the extent to 

which specific forms of technology use would be reported by 

respondents. This question was investigated throughout the 

data analysis. Percentages were calculated for most 

categories, and where indicated chi-square tests were 

performed to determine relationships. 

Research Question 3 

The third research question pertained to the percentage 

of teachers who would report using calculators during 

classroom instruction. This research question was added 

after the survey instrument had already been completed and 

distributed to the participants. Therefore, it became 

necessary to get an idea of the extent of calculator 

utilization during the interview phase of the research. A 

percentage was calculated in order to address this question. 

Research Question 4 

The fourth research question addressed what portion of 

the participants would report using computers in the 

delivery of instruction. This question was investigated 

throughout the data analysis. Percentages were calculated 
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for most categories, arid where indicated chi-square tests 

were performed to determine relationships. 

Research Question 5 

The fifth research question regarded whether a 

teacher's age would be independent of the use of technology 

in the delivery of instruction. Chi-square tests were 

conducted to determine if age was correlated to use of 

computers in the classroom. 

Research Question 6 

The sixth research question concerned whether the 

highest degree obtained correlated with the use of computers 

for instructional purposes. Chi-square tests were conducted 

to determine if the highest degree earned was correlated to 

the use of technology in the classroom. 

Research Question 7 

The seventh research question addressed whether the 

number of years a teacher has taught correlates with the use 

of technology in the classroom. Chi-square tests were 

conducted to determine if the number of years a participant 

has taught was correlated to the use of computers in the 

classroom. 

Research Question 8 

The eighth research question pertained to the 

relationship between the type of school district in which a 
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teacher is employed and the use of technology in the 

delivery of instruction. This issue was looked at as it 

related to the use of various types of technology. 

Chi-square tests were conducted to determine if the type of 

school district was correlated to the use of technology in 

the classroom. 

Research Question 9 

The ninth research question regarded the relationship 

between school enrollment and the use of technology in the 

delivery of instruction. Chi-square tests were conducted to 

determine if school enrollment was correlated to the use of 

technology in the classroom. 

Research Question 10 

The 10th research question involved the relationship 

between a primary assignment of Algebra II and the use of 

computers for instructional purposes. Both the survey 

instrument and the interview questionnaire yielded 

information pertaining to this question. Percentages were 

calculated and chi-square tests were conducted to determine 

if a primary assignment of Algebra II was correlated to the 

use of computers in the classroom. 

Research Question 11 

The llth research question dealt with the relationship 

between the number of years at current assignment and the 
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use of technology for instructional purposes. Percentages 

were calculated and chi-square tests were conducted to 

determine if the number years at current assignment was 

correlated to the use of technology in the classroom. 

Research Question 12 

The 12th research question addressed the correlation 

between the number of college or university courses taken in 

computer education and the use of computer technology for 

instructional purposes. Percentages were calculated and 

chi-square tests were conducted to determine if the number 

of college or university courses taken in computer education 

was correlated to the use of computers in the classroom. 

Research Question 13 

The 13th research question pertained to the 

relationship between computer workshops taken and the use of 

computers in the delivery of instruction. Both percentages 

and chi-square tests were conducted to determine if the 

number of computer workshops taken was correlated to the use 

of computers in the classroom. 

Research Question 14 

The 14th research question addressed the issue of what 

teachers perceive to be the greatest deterrents to the use 

of computers in the delivery of instruction. This question 
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was extensively analyzed in the form of percentages, 

frequencies, and were rated as to significance on a Likert 

scale. 



CHAPTER 4 

PRESENTATION AND ANALYSIS OF DATA 

Introduction 

The purpose of this chapter is to present and analyze 

the data obtained from the survey of 266 Algebra II teachers 

from the State of Texas, who participated in this research. 

The research concerns determining the extent to which 

Algebra II teachers utilize modern instructional 

technologies in their work and the difficulties they 

encounter. By illustrating the use of technologies and the 

difficulties encountered, it is hoped that attempts will be 

made to improve the application of instructional 

technologies by Algebra II teachers in Texas high schools. 

The approach used in this chapter is to jointly present 

summaries of the data gathered from the survey and at the 

same time perform analyses of the data, in order to answer 

the research questions outlined earlier in Chapter 1. 

General Profile of the Teachers 

A presentation of the general background 

characteristics of the teachers who took part in the 

research is shown in Table 1. It was revealed in Table 1 

that over 70% of the respondents were female, and over 60% 

51 
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Table 1 

Classification According to Some General Characteristics 

Characteristics Percentage 

Gender 
Male 
Female 

26.3 
73.7 

Age 
21-30 
31-40 
41-50 
Over 50 

Educational background 
Bachelor's degree 
Master's degree 
Doctor's degree 
Other 

Years in teaching 
I-5 
6-10 
II-20 
21-30 
Over 30 

Years at current assignment 
1-3 
4-6 
7-9 
Over 9 

Number of college computer courses taken 
0 
1 
2 
3 and over 

Number of computer workshops taken 
0 
1 
2 
3 and over 

11.0 
25.4 
46.2 
17.4 

47.7 
50.8 
0.4 
1.1 

13.5 
14.7 
39.5 
28.9 
3.4 

23.3 
23.3 
16.9 
36.5 

20.7 
30.1 
15.7 
33.5 

15.0 
24.1 
12.8 
48.1 
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were over the age of 40. More than 50% of the respondents 

have a master's degree, and over 70% of the respondents have 

been teaching for at least 11 years. Additionally, almost 

50% percent of the respondents had two or more college 

computer courses. On the other hand, 20.7% of the teachers 

had no taken college computer course. However, a fairly 

high percentage (15.0) of the respondents never attended any 

workshop. The percentage of teachers who have more than 10 

years teaching experience is 71.8, and 53.4% of the 

respondents have been in their current assignment for 7 

years or more. 

Characteristics of the Schools 

The institutions at which these teachers teach were 

categorized according to whether they are in urban, 

suburban, or rural districts and also according to the 

student enrollment at the schools. The data are shown in 

Tables 2 and 3. 

Table 2 

Percentage of Respondents in Types of Schools 

School District n Percentage 

Urban 52 19.4 
Suburban 99 37.4 
Rural 115 43.2 
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Table 3 

Percentage of Respondents bv School Size 

School Size n Percentage 

1-300 56 21.2 

301-450 29 10.9 

451-600 16 6.0 

601-750 9 3.4 

751 and over 156 58.5 

Use of Instructional Technology 

One of the principle aims of this study was to 

determine the extent to which Algebra II teachers in the 

State of Texas employ various instructional technologies in 

imparting knowledge to their students. Some participants 

failed to respond to some items in the questionnaire 

regarding whether they use a given instructional technology. 

The percentage of nonresponse in this area is from about 2% 

to nearly 23%. It could be argued that those people who 

failed to respond are more likely to be nonusers than users 

of the particular technology. Teachers use of older, 

conventional technologies as well as modern electronic 

technologies were considered as a part of this research. In 

this context, older, more conventional technologies included 
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such components as filmstrip projector, record player, and 

overhead projector. It was deemed advisable to compare the 

extent of usage of each category. The percentage of 

respondents using a given instructional technology and the 

frequency of use are shown in Table 4. 

Without including frequency of use, the percentage of 

respondents who either use or do not use a particular 

instructional technology is shown in Table 5. Of the 

conventional types of technology, the overhead projector is 

the most utilized by a wide margin as illustrated in 

Table 5. However, instructional television seems to be a 

growing phenomenon. When it comes to computers, as shown in 

Table 5, almost double the percentage of respondents utilize 

computer technology via stand-alone microcomputers, or 

computers on carts as opposed to a networked environment. 

Availability of Computer Technology 

For teachers to apply computer technology in their 

instructional activities, they must have access to it. The 

survey responses show that 45.17% of the respondents have 

computers in their classrooms, while an extra 28.2% of the 

teachers who do not have computers in their classroom have a 

computer laboratory in their school. Altogether, a total of 

73.37% of the respondents have access to a computer, while 

60.5% have a computer laboratory in their school. The 
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Table 4 

Percentage of Respondents Using Instructional Technology and 
Frequency of Use 

Instructional Technology 
Each 
Day 

Each 
Week 

Each 
Month Never 

No 
Response 

16/35 mm filmstrip 
projector 0 0 2 89 9 

Overhead projector 65 16 10 6 3 

Record player 1 1 6 6 86 

Instructional 
television 5 3 23 60 9 

Video recorder/player 1 2 38 48 11 

Laser disk player/ 
interactive video 1 1 2 87 9 

Computers 
Stand-alone 
microcomputers 8 10 19 47 16 

Computers on carts 3 7 21 52 17 

Networked 
microcomputers 1 2 5 70 22 

Minicomputers 2 2 6 67 23 

Laboratories, 
networked 1 4 12 63 20 

Laboratories, 
not networked 5 3 11 62 19 

Computer display panel 2 4 17 61 16 

Computerized card 
catalog in library/ 
media center 1 1 6 76 16 

Computer Databases 2 5 8 72 13 
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Table 5 

Percentage of Teachers Who Use or Do Not Use a Given 
Technology 

Instructional Technology Use 
Never 
Use 

No 
Response 

16/35 mm filmstrip projector 2 89 2 

Overhead filmstrip projector 91 6 3 

Record player 8 83 9 

Instructional television 32 59 9 

Video recorder player 41 48 11 

Laser disk player/interactive video 4 87 9 

Computers 

Stand-alone microcomputers or 
computers on carts 36 49 15 

Networked microcomputers 8 70 22 

Minicomputers 10 67 23 

Laboratories, networked 17 63 20 

Laboratories, not networked 19 62 19 

Computer display panel 23 61 16 

Computerized card catalog in 
library/media center 8 76 16 

Computer facilitated databases 14 72 14 

percentage of respondents who have access to computers is 

shown in Table 6. It is also shown that 24.44% of the 

teachers do not have access to computers. 
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Table 6 

Percentage of Teachers With Access to Computers 

Availability of Computer n Percentage 

Has computer in classroom 120 45.17 

Has computer laboratory in school 161 60.50 

Has computer in classroom and computer 
laboratory 84 31.58 

Neither classroom computer nor computer 
laboratory 65 24.44 

Computer Technology and District Type 

The schools in which there are both computers in the 

classroom and computer laboratories were categorized 

according to whether they are urban, suburban, or rural. 

These classifications are shown in Table 7 and Table 8. 

As shown in Table 7, suburban schools have the greatest 

percentage of teachers with computers in the classroom. As 

shown in Table 8, suburban schools also have the greatest 

percentage of laboratories. 

Factors Related to Availability of 
Computers in Classroom 

Chi-square tests were performed to examine the 

relationship between availability of computers in the 

classroom and the following factors: type of school 
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Table 7 

Teachers With Computers in the Classroom Categorized bv 
District Type 

Number of 
District n Districts Percentage 

Urban 21 52 41 

Suburban 53 99 53 

Rural 46 115 40 

Table 8 

Schools With Computer Laboratories Categorized bv District 
Type 

Number of 
District n Districts. Percentage 

Urban 27 52 52 

Suburban 65 99 66 

Rural 67 115 60 

district, school size, number of years at current 

assignment, number of college computer courses taken, and 

number of computer science workshops attended. Results are 

shown in Tables 9, 10, 11, 12, and 13. From Table 9 it is 

observed that, at the 5% significance level, the 

availability of computers in the classroom is independent of 
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Table 9 

Relationship Between Computer in Classroom and Type of 
School District 

Computer in Classroom 

School District 
Yes 

Actual 
Yes 

Expected 
No 

Actual 
NO 

Expected Total 

Urban 20 22.85 30 27.15 50 

Suburban 52 44.33 45 52.67 97 

Rural 45 49.82 64 59.18 109 

Total 117 139 256 

Note. Chi-square = 3.956. df = 2. g-value = .138915. 

Table 10 

Computers in Classroom and School Size 

School Size 
Yes 

Actual 
Yes 

Expected 
NO 

Actual 
NO 

Expected Total 

1-300 24 24.49 30 29.51 54 

301-450 12 12.24 15 14.76 27 

451-600 9 7.26 7 8.74 16 

601-750 5 4.08 4 4.92 9 

751 and over 67 68.93 85 83.07 152 

Total 117 141 258 

Note. Chi-square = 1.271. df = 4. jj-value ~ .866095. 
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Table 11 

Computer in Classroom and Years at Current Assignment 

Yes Yes No No 
Years Actual Expected Actual Expected Total 

1-3 19 27.56 42 33.44 61 

4-6 26 27.10 34 32.90 60 

7-9 19 19.42 24 23.58 43 

10 and over 53 42.92 42 52.08 95 

Total 117 142 259 

Note. Chi-square = 9.267. df = 3. p-value = .026088. 

Table 12 

Computer in Classroom: Number of Computer Courses Taken 

Yes Yes No No 
Computer Courses Actual Expected Actual Expected Total 

0 25 24.85 30 30.15 55 

1 37 35.24 41 42.76 78 

2 16 17.62 23 21.38 39 

3 and over 39 39.30 48 47.70 87 

Total 117 142 259 

Note. Chi-square = 0.438. df = 3. p-value = .928818. 
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Table 13 

Computer in Classroom: Number of Workshops Taken 

Yes Yes No No 
Workshops Actual Expected Actual Expected Total 

0 16 17.62 23 21.38 39 

1 20 27.56 41 33.44 61 

2 16 14.91 17 18.09 33 

3 and over 65 56.92 61 69.08 126 

Total 117 142 259 

Note. Chi-square = 6.289 . df = 3. E-value = .97482. 

whether the school is in an urban, suburban or rural 

district. 

As indicated in Tables 10, 12, and 13 the availability 

of computers in the classroom is independent of student 

enrollment size, number of college computer courses taken by 

teachers or computer workshops attended by teachers. As 

shown in Table 11, there is a relationship between the 

number of years at current assignment and the teacher having 

a computer in the classroom. 

Following the results shown in Table 11, which 

indicates that having a computer in the classroom is 

influenced by the number of years a teacher has spent at 
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current assignment, the percentage of teachers having a 

computer in their classroom was categorized according to 

their number of years at current assignment. This is shown 

in Table 14, and it indicates that 45.30% of those teachers 

having a computer in their classrooms have been at their 

current assignment for 10 or more years. 

Table 14 

Computers in Classroom: Years at Current Assignment 

Years at Current Assignment n Percentage 

1-3 19 16.24 

4-6 26 22.22 

7-9 19 16.24 

10 and over 53 45.30 

Availability of Computer Laboratory 

The relationship between the availability of computer 

laboratories and type of district was investigated. 

Additionally, the relationship between the availability of 

computer laboratories and student enrollment size was 

investigated. These variables were selected on the basis of 

potential economic differences which might exist at the 

specified levels. Chi-square tests were performed to 
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determine if the availability of a computer laboratory is 

independent of the type of district and student enrollment 

size. From the results shown in Tables 15 and 16, it is 

concluded that at the 5% level of significance, the 

availability of a computer laboratory is independent of type 

of district and school size. 

Table 15 

Computer Laboratory in School bv District Type 

District Type 
Yes 

Actual 
Yes 

Expected 
NO 

Actual 
No 

Expected Total 

Urban 27 31.07 24 19.93 51 

Suburban 65 60.31 34 38.69 99 

Rural 67 67.62 44 43.38 111 

Total 159 102 261 

Note. Chi-square = 2.311. df = 2. p-value = .315268. 

Types of Computer Laboratory 

The three types of computer laboratories that were 

investigated included: (a) general purpose, (b) computer 

assisted instructional laboratory, and (c) computer 

laboratory with integrated learning system. Some of the 

respondents reported having access to all three of the types 
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Table 16 

Computer Laboratory in School bv School Size 

School Size 
. Yes 
Actual 

Yes 
Expected 

No 
Actual 

NO 
Expected Total 

1-300 31 33.46 24 21.54 55 

301-450 17 17.03 11 10.97 28 

451-600 9 9.73 7 6.27 16 

601-750 5 5.48 4 3.52 9 

751 and over 98 94.30 57 60.70 155 

Total 160 103 263 

Note. Chi-square = 1.080-. df = 4. p-value = .897328. 

of laboratories considered. It must be remembered that, in 

most situations, the respondents did not have access to all 

three types of laboratories. The distribution of the number 

of these laboratories is shown in Tables 17 through 22. 

Availability of Software 

The percentage of teachers who have certain specified 

software available to them and their students is shown in 

Table 23. It is interesting to note that by a slight 

margin, more teachers utilize grade book software than 

utilize software designed for the purpose of instruction. 
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Table 17 

Distribution of Computer Laboratories in School 

Number Frequency Percentage 

1 86 61 

2 37 26 

3 14 10 

5 3 2 

6 2 1 

Note, n = 142. 

Table 18 

Distribution of the Number of Work Stations in Each General 
Purpose Laboratory 

Number Frequency Percentage 

1-10 14 10 

11-20 68 48 

21-30 54 38 

Over 31 6 4 

Note, n = 141. 

The software listed by the respondents as most useful 

and the number of times each software was listed is shown in 

Table 24. Not all of the software shown in Table 24 is 
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Table 19 

Distribution of Computer Assisted Instruction Laboratories 

Number Frequency Percentage 

1 22 56 

2 9 23 

3 4 10 

5 1 3 

6 2 5 

7 1 3 

Note. n = 39. 

Table 20 

Distribution of the Number of Work Stations in Each Computer 
Assisted Instruction Laboratory 

Number Frequency Percentage 

1-10 8 20 

11-20 7 18 

21-30 17 44 

Over 31 7 18 

Note, n = 39. 
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Table 21 

Distribution of Number of Computer Laboratories With 
Integrated Learning System 

Number Frequency Percentage 

1 15 79 

2 1 5 

3 1 5 

5 2 11 

Note, n = 19. 

Table 22 

Distribution of the Number of Work Stations in Laboratories 
With Integrated Learning System 

Number Frequency Percentage 

1-10 8 42 

11-20 4 21 

21-30 5 26 

Over 31 2 11 

Note, n = 19. 

instructional software. Some of the software is general 

mathematics in nature, and one of the software packages is 

specifically for the purpose of remediation for the Texas 
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Table 23 

Percentage of Teachers Having Access to Specified Software 

Software Percentage 

Grade book 35.7 

Tutorials 33.5 

Drill and practice 33.5 

Games 28.2 

Simulations 20.3 

Diagnostic/mastery assessment 13.5 

Other 13.2 

Assessment of Academic Skills, a test which must be passed 

by all senior students graduating from Texas public high 

schools. Twenty-eight software packages were cited by the 

respondents. Four of the software packages mentioned 

comprised 56% of the total. Green Globules, with a 

frequency of 27 was the most often named software, 

representing 23% of the responses. 

Computer Laboratory Staffing 

The manner in which computer laboratories are staffed 

is shown in Table 25. Staffing possibilities included the 

use of the following: (a) a regular classroom teacher, 

(b) a degreed computer specialist, (c) a computer laboratory 

aide/manager, (d) parent volunteers, and (e) other. 
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Table 24 

Frequency of Software Available to Teachers 

Name of Software Frequency 

Green Globules 27 

Math Exploration Toolkit (IBM) 16 

Omnifarious 12 

Master Grapher 11 

Algebra Plotter Plus 8 

Algebra Blaster 5 

Textbook Publisher's Software 5 

Graph Whiz 4 

Graphing Calculus 3 

Graphing Equations 3 

Scott Foreman Algebra I and Algebra II . . . 3 

Super Plot 3 

Data Analysis 2 

Geometric Supposer 2 

Academic Skills for TAAS Remediation . . . . 

Building Perspectives 

Computer Graphing Experiments 

Discovering Math Concepts . . 

Function Plotter 

Graphics and Tutorials 

Himath 

H-Plot 

Intelligent Tutor 

Interpreting Graphs 

Math Blaster Mystery 

MCP Algebra II 

Mike Mitchell's Gradebook 

We Write Our Own Programs 
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Table 25 

Staffing of Computer Laboratories 

Staffed by n Percentage 

Regular classroom teacher 13 7.83 

Degreed computer specialist 95 57.23 

Computer laboratory aide/manager 34 20.48 

Parent volunteer 0 .00 

Other 24 14.46 

A chi-square test was performed to determine if the 

mode of staffing computer laboratories is independent of the 

type of district. The results, as shown in Table 26, yield 

a chi-square statistic of 13.77 which is significant at the 

.05 level of significance. Therefore, it can be concluded 

that the mode of staffing computer laboratories is not 

independent of the type of district the school is in. It 

was found that a greater number (48) of trained computer 

specialists were used in rural districts than what was 

expected (41.78). On the other hand,.a smaller number (13) 

of trained computer specialists were used in urban districts 

than what was expected (16.6). In suburban districts a 

smaller number (34) of trained computer specialists were 

used than what was expected (36.63) also. 
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Table 26 

Staffing of Computer Laboratories bv District 

Staff* 
Urban 
Actual 

Urban 
Exp. 

Suburban Suburban 
Actual Exp. 

Rural 
Actual 

Rural 
Exp. Total 

A 6 2.27 6 5.01 1 5.72 13 

B 13 16.60 34 36.63 48 41.78 95 

C 7 5.94 12 13.11 15 14.95 34 

D 3 4.19 12 9.25 9 10.55 24 

Total 29 64 63 166 

Note. Exp. = Expected. Chi-square =13.77. df = 6. 
E-value = .0331306. *A = regular classroom teacher, B = 
degreed computer specialist, C = computer laboratory 
aide/manager, D = other. 

Time Spent in the Laboratory 

A total of 66 teachers reported taking students to the 

computer laboratory. This is 40.99% of those that have a 

computer laboratory in their school. Altogether the 

teachers reported taking their students to the computer 

laboratory for an average of 17.88 minutes weekly. 

Selection of Software 

Among the teachers who have a computer laboratory in 

their school, 48.4% reported selecting or coordinating the 

software used by their students, while 21.4% did not, and 
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49.3% did not respond to the question. It was thought that, 

perhaps, a teacher's level of computer literacy may be 

influencing whether the teacher personally selects software 

used by his or her students. Chi-square tests were 

performed to make this determination. Results are shown in 

Tables 27 and 28. From Table 27, it is observed that at the 

Table 27 

Number of College Computer Courses Taken 

Computer Courses Yes % No % Total 

0 15 15. ,02 11 10. .98 26 

1 21 26. , 00 24 19. .00 45 

2 8 12. .71 14 9. .29 22 

3 and over 34 24. .27 8 17. .73 42 

Total 78 57 135 

Note. Chi-square = 15.659. df = 3. p-value = .0013. 

5% level of significance, there is a relationship between 

the number of computer courses taken by the teacher and 

whether the teacher selects the software used for 

instructional purposes. On the other hand, the results from 

Table 28 show that the number of computer workshops attended 
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Number of Computer Workshops Attended 

74 

Workshops Taken Yes % No Total 

0 10 10. .98 9 8. ,02 19 

1 15 20. .80 21 15. .20 36 

2 8 6. .93 4 5. .07 12 

3 and over 45 39, .29 231 28. .71 68 

Total 78 57 135 

Note. Chi-square = 6.392. df = 3. p-value = .094. 

by the teachers has no relationship on whether the teacher 

selects software used for instructional purposes. 

Teachers Remaining in the Laboratory 
During Laboratory Time 

The percentage of teachers who have a computer 

laboratory in their school and who remain in the laboratory 

during computer laboratory class is 61.5. Chi-square 

analysis, as shown in Tables 29 and 30, show that teachers 

remaining in the laboratory is independent of college 

computer courses or computer workshops taken by teachers. 
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Table 29 

Teachers Remaining in Laboratory: Computer Courses Taken 

Computer Courses Yes Yes No No 
Taken Actual Expected Actual Expected Total 

0 

1 

2 or more 

Total 

20 

28 

51 

20.51 

28.54 

49.95 

3 

4 

5 

2.49 

3.46 

6.05 

23 

32 

56 

99 12 111 

Note. Chi-square = 0.419. df = 2. E-value = .810954. 

Table 30 

Teachers Remaining in Laboratory: Workshops Taken 

Computer Workshops Yes Yes No No 
Taken Actual Expected Actual Expected Total 

0 

1 

2 or more 

Total 

11 

25 

63 

13.38 

25.86 

59.76 

4 

4 

4 

1.62 

3.14 

7.24 

15 

29 

67 

99 12 111 

Note. Chi-square = 5.807. df = 2. jo-value = .0553065. 
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Problems Deterring Computer Use 

The 19 problems listed in Part IV(1) of the survey 

instrument were grouped into five broad areas including: 

(a) unavailability of resources, (b) lack of time, (c) need 

for training, (d) cost, and (e) attitudes toward computers. 

The specific problems comprising each of these categories is 

shown in Table 31. 

The average scores of these five problem areas were 

calculated on the 1 [Disagree (No Problem)] to 5 [Agree 

(Problem)] and graphically represented as a Likert scale. 

The values yielded by the respondents are shown in Table 32, 

and are graphically represented in Table 33. From Tables 32 

and 3 3 it can be seen that unavailability of resources 

appears to be the greatest problem deterring teachers from 

employing computer technology in instruction, while attitude 

toward computers is perceived as the least deterring factor. 

Additionally, the problems listed by the respondents as 

being of greatest concern to them were also categorized into 

the same five problem areas as mentioned earlier: 

(a) unavailability of resources, (b) need for training, 

(c) lack of time, (d) cost, and (e) attitude toward 

computers. The total number of times the problems belonging 

to these areas was listed is shown Table 38. 

Tables 32, 33, and 34 are similar in identifying 

unavailability of resources as the greatest problem 
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Table 31 

Problems Deterring Computer Use by Category 

Problem Area 

Unavailability of 
resources . . 

Need for 
training 

Lack of time 

Cost 

Attitude toward 
computers 

Problem 

1. I do not have appropriate 
equipment in my classroom. 

2. I do not have the appropriate 
technological resources (including 
software). 

3. A qualified laboratory assistant 
is not always there to help. 

1. I do not have sufficient training. 

1. I do not have time. 
2. Scheduling time in the computer 

laboratory is too hard to do. 
3. I barely have time to teach what 

is required now. 
4. I could better spend my time 

teaching my students than learning 
about computers. 

1. It seems like an awfully expensive 
solution. 

1. I am uncomfortable using machines 
in my instruction. 

2. I do not like to use anything 
beyond the chalkboard or overhead 
projector. 

3. I just know I will break it. 
4. Computers will replace teachers. 
5. Sometimes I get embarrassed when 

the students know more than I do. 
6. Working too long on computers can 

be hazardous to your health. 
7. Computers are more trouble than 

they are worth. 
8. This is just another fad that will 

pass. 
9. Students' interpersonal skills are 

lowered by the use of computers. 
10. I am worried that someone will 

steak or vandalize the equipment. 
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Average Scores of the Five Problem Areas 

Problem Area 

Unavailability of resources 

Need for training 

Lack of time 

Cost 

Attitude toward computers 

Average Score 

3.50 

2.78 

2.35 

1.59 

1.35 

Table 33 

Average Scores of the Five Problem Areas Represented as a 
Likert Scale 

Problem Area Average Score 

Unavailability of resources . . 

Need for training 

Lack of time 

Cost . . . . . . . . . . 

Attitude toward computers 

2.78 

2.35 

1.59 

1.35 

deterring use of computers in instruction, while attitude 

toward computers exercises the least inhibiting influence. 
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Table 34 

Problems Listed bv Respondents 

Problem Area Frequency 

Unavailability of resources 242 

Lack of time 59 

Need for training 16 

Cost 12 

Attitude toward computers 5 

Training 

The percentage of respondents who would like to have 

training in integrating certain stated types of technology 

in their instructional activity is shown in Table 35. 

Improvements to the District 

The list of improvements that the respondents would 

like for their districts to implement to facilitate the use 

of computers in instruction was categorized into the same 

five problem areas previously mentioned: (a) unavailability 

of resources, (b) need for training, (c) lack of time, 

(d) cost, and (e) attitude toward computers. The total 

number of times each problem area was listed is shown in 

Table 36. Once again, unavailability of resources is the 

greatest problem area that teachers would like to see their 

districts resolve, as shown in Table 36. 
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Table 35 

Percentage of Types of Training Cited bv Respondents as 
Desirable 

Type of Training Percentage 

Microcomputer (classroom workstation) . . . . 58.3 

Microcomputer (laboratory situation) 41.0 

Telecommunications/on-line databases 37.6 

Interactive video/laser disk player 33.1 

Instructional television programming 21.4 

Overhead projector 8.6 

Video cassette player 7.9 

Other 6.4 

Audio cassette player 4.1 

35/16 mm film 2.6 

Table 36 

Improvements Respondents Would Like to See bv District 

Problem Area Frequency 

Unavailability of resources 247 

Need for training 45 

Lack of time 11 

Attitude toward computers 4 

Cost 3 
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Analysis of Interview Questionnaire 

Twenty of the 266 respondents who participated in this 

study were randomly selected to participate in a follow-up 

telephone interview. The interview concerned the same type 

of information addressed in the survey questionnaire. The 

purpose of the interview was to determine if the survey 

questionnaire was, in fact, validly eliciting the type of 

information desired from the respondents. 

Of the 20 interview participants, five general reasons 

leading to teachers using computers in instruction were 

cited. The five reasons cited by the respondents as leading 

to the use of computers in instruction are shown in Table 

37. All of the respondents reported receiving encouragement 

Table 37 

Factors Leading to Use of Computers for Instruction 

Factors Frequency 

Encouragement from administrators . . 20 

College courses taken 11 

Workshops attended 3 

Self-taught 3 

Formation of computer mathematics class . . . 2 

Learned from husband 1 
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from administrators to embark on a course leading to the use 

of computer technology. College computer courses taken was 

also an important impetus leading to the adoption of 

computers for instructional purposes by teachers. 

Fourteen of the respondents (70%) reported that their 

districts provided strong financial support to obtain 

computers for instructional purposes. Fifteen of the 

respondents (75%) reported that their districts provided 

strong technical support to teachers using computers in 

instruction. This breakdown is shown in Table 38. 

Table 38 

Support Received from District 

Type of Support Frequency 

Financial 14 

Technical 15 

Nineteen of the 20 respondents reported that their 

district or school provided inservice training for their 

staff. The inservice courses that the respondents 

considered to be the most helpful are shown in Table 39. 

The interview questionnaire included a question pertaining 

to the least helpful aspect of inservice training. None of 
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Table 39 

Most Helpful Inservice Courses 

Inservice Courses Frequency 

Alignment with subject taught 15 

Introduction to computers 12 

Word processing 2 

Record keeping 1 

the respondents cited any portion of inservice training as 

being the least helpful. 

For the first time, a very interesting concern of 

teachers was revealed, the desire to align the use of 

computers with the subject matter taught. Seventy-five 

percent of the respondents cited this concern. Introduction 

to computers was the second most helpful course, with 60% of 

the respondents citing it. Additionally, preservice 

training recommendations consisted of basically the same 

outline. 

All 20 of the respondents reported using modern 

technology for graphing purposes in Algebra II instruction. 

Three of the respondents reported using computers for 

instructional purposes beyond graphing. Those three 

reported using computer technology as a supplement to 

textbooks when computer exercises are suggested. Of the 

respondents who reported using technology for graphing 
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purposes, 12 indicated, that they used graphing calculators 

rather than computers. The frequency of respondents using 

technology for Algebra II instruction is revealed in 

Table 40. 

Table 40 

Use of Technology for Algebra II Instruction 

Type of Technology and Purpose Frequency 

Graphing calculator 19 

Computer for graphing 8 

Computer for textbook exercises 3 

The graphing calculator is an important tool to which 

Algebra II teachers have taken a strong interest, as can be 

seen in Table 40. Ninety-five percent of the respondents 

reported using graphing calculators for graphing in Algebra 

II. This device does not require a whole classroom of 

students to transfer from a classroom to a laboratory 

environment. Additionally, the calculators are hand held, 

contributing to their ease of use. During the interview, 

many of the respondents expressed a strong inclination 

toward the graphing calculator in preference to computer 

generated instruction. Though neither the survey 

questionnaire nor the interview questionnaire contained any 

question pertaining to preference between graphing 
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calculator or computer, many of the respondents, during the 

interview, added their perceived belief that the graphing 

calculator was more amenable to Algebra II instruction. 

Eleven of the interview respondents reported selecting 

their own courseware or textbooks, often indirectly as a 

member of a committee. Eleven represents 55% of the 

population of 20 interview questionnaire respondents. The 

survey instrument indicated that 48.4% of the respondents 

select their own software. This figure corresponded closely 

to the figure obtained in the interview process. Twelve of 

the respondents reported taking their students to a computer 

laboratory for instructional purposes. The average time per 

week spent in the laboratory by these 12 teachers and their 

students was 15.3 3 minutes. The survey instrument revealed 

that the average time per week spent in a laboratory by 

respondents and their students was 17.88 minutes. These two 

figures of 15.33 and 17.88 are very similar, supporting the 

validity of the survey results. Again, the primary 

requisite cited for greater use of the computer for 

instructional purposes in Algebra II was the availability of 

more effective software aimed at facilitating alignment of 

subject matter taught. In addition to unavailability of 

more effective software being a deterrent, the interview 

respondents listed other deterrents which were placed into 

the previously established five major problem areas: 
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(a) unavailability of resources, (b) need for training, 

(c) lack of time, (d) cost, and (e) attitude toward 

computers. The frequency each of these problem areas was 

cited by the interview respondents is shown in Table 41. 

Table 41 

Deterrents to Use of Computers During the Instructional 
Process in Algebra II 

Problem Area Frequency 

Lack of time 15 

Unavailability of resources 14 

Need for training 9 

Cost 2 

Attitude toward computers 2 

As can be seen from Table 41, the most frequently cited 

deterrent to using computers in the classroom was lack of 

time, with a frequency of 15. This result differed from 

what was obtained by the survey questionnaire. The survey 

questionnaire yielded a third place finish for lack of time 

as a deterrent, with unavailability of resources and need 

for training registering higher scores. Further study of 

Table 41 revealed that unavailability of resources came in a 

close second with only one less instance of citing as a 

deterrent. As previously mentioned, unavailability of 
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effective software with which to integrate computers into 

subject matter taught was listed as a concern. This 

specific concern was placed in the broader category of 

unavailability of resources. 

The extent to which encouragement was exerted to use 

computers in the classroom at the state, district, and 

school levels was investigated. The frequency of 

encouragement exercised at these three levels according to 

the interview respondents is shown in Table 42. 

Table 42 

Respondents7 Rating of Roles of State. District, and School 
in Encouraging Use of Computer in Classroom 

Level of Encouragement Frequency 

District 14 

School 14 

State 6 

As can be seen from Table 42, the state was not highly 

regarded as a factor in encouraging the use of computers by 

the respondents, with a response rate of only six of the 

teachers. The interview respondents felt strongly that 

encouragement was given at both the district and school 

levels, with a 70% response rate. The finding that a 

significantly greater number of trained computer specialists 
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were reported in rural districts departs unexpectedly from 

earlier results shown in Table 8 which indicates a larger 

percentage of computer laboratories in suburban districts 

(66%) than in either urban (52%) or rural (59%). 



CHAPTER 5 

SUMMARY, FINDINGS, CONCLUSIONS, AND 

RECOMMENDATIONS 

This chapter presents the summary, findings, and 

conclusions of the study. Specific recommendations and 

suggestions for further research are also outlined. 

Summary 

Survey Questionnaire 

This study examined the extent to which Algebra II 

teachers across the State of Texas have incorporated modern 

instructional technology into their classroomsr A 

questionnaire survey instrument was mailed to an initial 

population of 500 Algebra II teachers. The resulting 

response was considered to be an insufficient return. 

Therefore, an additional mailing of 300 survey 

questionnaires followed the initial mailing. The combined 

return of 266 respondents was judged to be a sufficient 

number. The next step consisted of analyzing the data 

contained in the questionnaire to answer the research 

questions. Additionally, 20 of the 266 survey respondents 

were randomly selected to participate in a telephone 

89 
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interview. The purpose of these interviews was to determine 

how closely the data gathered from the survey instruments 

correlated with the interviews, thereby rendering a means of 

establishing a measure of validity. 

The entire state population of 2,344 Algebra II 

teachers was the pool from which the 800 participant names 

were drawn. The Texas Education Agency supplied a list of 

all Algebra II teachers working in the State of Texas during 

the 1991-92 school year. From this list the 800 

participants were randomly selected. The participants were 

mailed a packet containing a letter explaining the purpose 

of the survey, the survey instrument, and a self-addressed, 

prestamped envelope with which to return the survey 

instrument to the University of North Texas. 

The survey instrument consists of four major sections. 

The first section, Part I: Teacher Background is made up of 

questions rendering demographic data about the participants. 

The second section, Part II: Instructional Technology Used 

consists of questions regarding specifically what 

technologies the participants utilize in instruction. This 

section not only asks for information on computer 

technology, but also for information on such conventional 

technologies as filmstrip projector, overhead projector, 

record player, and others. The third section, Part III: 

Instructional Computer Use is divided into two subsections. 
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The first subsection pertains to classroom computer use and 

it queries participants regarding availability of resources, 

specific software packages utilized, and other. The second 

subsection addresses the use of computer laboratories, and 

presents questions designed to elicit responses indicating 

laboratory resources available, time spent in laboratories, 

and other. The fourth section of the survey, Part IV: 

Problems Deterring Computer Use, presents the respondents 

with an opportunity to specify problems which affect whether 

teachers use computers. An abundance of problems were cited 

by the respondents. However, all of the problems cited were 

categorized into one of five areas including 

(a) unavailability of resources, (b) lack of time, 

(c) attitude toward computers, (d) need for training, and 

(e) cost. 

Interview Questionnaire 

The interview questionnaire consisted of four major 

sections, including the following: (a) Part I, Support and 

Context, (b) Part II, Computer Use, (c) Part III, Teacher's 

Evaluation of Courseware, and (d) Part IV, Teacher Attitudes 

Toward Computers. All of the interviews were conducted by 

telephone with the 20 randomly selected participants. 
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Findings 

Survey Questionnaire 

1. Female teachers comprised 73.7% of the survey 

population of 266 Algebra II teachers. Almost 50% of the 

respondents had two or more college computer courses, and 

20.7% of the respondents had no college computer courses. 

Also, 15% of the respondents never attended a computer 

workshop. The percentage of teachers who have more than 10 

years teaching experience is 71.8, and 53.4% of the 

respondents have been in their current assignment for 7 

years or more. 

2. The breakdown of schools were as follows: 

(a) urban, 19.3%, (b) suburban, 37.4%, and (c) rural, 43.3%. 

In terms of the size of individual school sizes, 58.5% of 

the respondents worked on campuses with 751 or more student 

population. 

3. The survey results indicated that the overhead 

projector, by a wide margin, was the most utilized 

conventional form of technology utilized by the 

participants. Almost double the percentage of respondents 

utilize computer technology via stand-alone microcomputers, 

as opposed to a networked environment. 

4. The survey results show that 45.17% of the 

respondents have computers in their classroom, while an 
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additional 28.2% of the teachers who do not have computers 

in their classroom have a computer laboratory in their 

school. Altogether, 60.5% of the respondents have a 

computer laboratory in their school. 

5. Statistical analysis was conducted to determine the 

percentage of respondents from each of the three district 

categories (urban, suburban, and rural) who have computers 

in their classroom. Percentages obtained are expressions of 

ratios within a category. It was found that teachers in 

suburban districts had the greatest percentage of computers 

in the classroom with 53%. Urban districts were next with 

41% of the respondents reporting having computers in their 

classrooms. Rural districts were close behind urban 

districts, with 40% of the respondents reporting having 

computers in their classrooms. In terms of computer 

laboratories, respondents from suburban districts reported a 

rate of 66%. Rural districts reported 59%, while urban 

districts reported 52%. 

6. Availability of computers in the classroom is 

independent of whether the school is an urban, suburban, or 

rural district. Also, it was determined that availability 

of computers in the classroom is independent of student 

enrollment size, number of college computer courses taken, 

or computer workshops attended. However, it was determined 

that there is a relationship between the number of years at 
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which a teacher has been at current assignment and the 

teacher having a computer in the classroom. 

7. The incidence of teachers with computers in their 

classroom was found to be 45.30% for teachers with 10 years 

or more experience at current assignment. The next highest 

rate occurred at the level of 4 to 6 years at current 

assignment with a rate of 22.22%. The lowest rates occurred 

at the 1 to 3 years and the 7 to 9 years levels with both 

groups having a rate of 16.24%. 

8. The availability of a computer laboratory is 

independent of both type of district (urban, suburban, or 

rural) and school size. 

9. The percentage of schools with a single computer 

laboratory was 53. The number of laboratory workstations 

reported was largest for the 11 to 20 range with a rate of 

48%. Laboratories with 21 to 30 workstations comprised a 

rate of 38%. A total of 22 respondents reported having a 

computer assisted instruction laboratory, which comprised a 

rate of 14%. The greatest number of workstations reported 

for a computer assisted instruction laboratory was 21 to 30 

which comprised a rate of 45%. The number of respondents 

reporting having a single computer laboratory with an 

integrated learning system was 15, which was 9%. The 

largest percentage of workstations reported in a computer 
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laboratory with an integrated learning system was at the 1 

to 10 level with a rate of 39%. 

10. It was determined that more respondents utilize 

gradebook software than use software designed for 

instructional purposes. However, it was also found that 

tutorials, games, simulations, and drill and practice types 

of software are well represented. 

11. Of the various specific software packages which 

were reported, it was found that with a frequency of 27 

respondents, Green Globules was the most often reported 

software utilized by Algebra II teachers. Other frequently 

used software included Math Exploration Toolkit (IBM) (16 

respondents), Omnifarious (12 respondents), Master Grapher 

(11 respondents), and Algebra Plotter Plus (8 respondents). 

Additionally, the interview revealed that a number of 

respondents were becoming more responsive to specific 

textbook software. 

12. Staffing of computer laboratories was studied on 

the bases of regular classroom teachers, degreed computer 

specialists, computer laboratory aides/managers, parent 

volunteers, and other. It was determined that, by a large 

margin, degreed computer specialists comprised the greatest 

percentage of staffing for computer laboratories with a rate 

of 57.14%. The smallest percentage occurred with parent 

volunteers with none reported. Further, it was 
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found that the mode of staffing computer laboratories is not 

independent of the type of district. Of a total of 73 

teachers responding from rural districts on laboratory 

staffing, 66% of them reported that a trained computer 

specialist staffed their computer laboratories. The 

percentage reported from suburban districts was 53, with a 

total of 64 teachers responding. Urban districts reported 

the smallest use of trained computer specialists in computer 

laboratories at 45%, with a total of 29 teachers responding. 

13. A total of 66 teachers reported taking students to 

the computer laboratory. This is 40.99% of those that have 

a computer laboratory in their school. Altogether, the 

teachers reported taking their students to the computer 

laboratory for an average of 17.88 minutes weekly. 

14. The percentage of teachers who have a computer 

laboratory in their school and who reported remaining in the 

laboratory during computer laboratory class was 61.5. 

15. The percentage of teachers who have a computer 

laboratory in their school and who reported selecting or 

coordinating the software used for instructional purposes 

was 48.4 (21.4% do not, and 49.3% did not respond to the 

question). It was determined that selection of software is 

not independent of the number of computer courses taken. On 

the other hand, selection of software is independent of 

computer workshops taken. 
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16. The percentage of teachers who have a computer 

laboratory in their school and who remain in the laboratory 

during computer laboratory class is 61.5. It was determined 

that whether a teacher remained in the laboratory during 

class is independent of the number of college computer 

courses and the number of computer workshops taken. 

17. The respondents reported 19 problems deterring 

computer use. Of these 19 reported problems, five basic 

categories were identified into which the responses were 

placed. These five categories include: (a) unavailability 

of resources, (b) lack of time, (c) attitude toward 

computers, (d) need for training, and (e) cost. Of the five 

categories, the greatest single deterrent was found to be 

unavailability of resources with a rating of 3^5 on a 1 to 5 

scale. Attitude toward computers was found to be the least 

deterrent with a rating of 1.35. Unavailability of 

resources was cited by 242 respondents, while attitude 

toward computers was cited by only five respondents. 

18. It was found that 58.3% of the respondents would 

like to have training in integrating the microcomputer 

(classroom workstation) into their instructional activity. 

Additionally, 41.0% of the respondents would like to have 

training in the use of microcomputers in a laboratory 

situation in order to integrate this technology into their 

instructional activity. Only 2.6% of the respondents 
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indicated a desire for training in 35/16 mm filrastrip 

technology. 

19. Respondents were asked to list things that they 

would like their district to do in terms of making computer 

technology available. All of these responses were 

categorized on the basis of the same five problem areas as 

established for problems deterring computer use: 

(a) unavailability of resources, (b) lack of time, 

(c) attitude toward computers, (d) need for training, and 

(e) cost. The most frequently cited problem was 

unavailability of resources. A total of 247 respondents 

indicated that they desired their district to address the 

issue of unavailability of resources. The second most cited 

problem was need for training with a frequency of 45. 

Attitude toward computers and cost were the least frequently 

cited problem areas, with 4 and 3, respectively, being the 

frequencies. 

Interview Questionnaire 

1. Five general reasons leading to teachers adopting 

computers for instructional purposes were cited. The most 

frequently cited reason was college computer courses taken 

by the teachers, with 55% of the respondents mentioning this 

factor. The next highest frequency cited was for computer 

workshops taken and for being self-taught. Most of the 
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computer workshop and self-taught respondents indicated that 

they were chosen to implement a computer class by their 

school, which led to learning on a short notice basis. 

2. The majority of the teachers interviewed reported a 

high degree of satisfaction with the financial and technical 

support which they received from their school. Fourteen of 

the respondents reported receiving financial support, while 

15 of the respondents reported receiving technical support. 

3. Nineteen of the teachers interviewed reported that 

their school provided inservice training for staff members. 

Of the topics taught during inservice training, 15 of the 

teachers considered integration of computer technology with 

Algebra II instruction to be one of the most helpful. 

Twelve of the respondents identified introduction to 

computer basics as one of the most helpful topics. It 

should be noted that the survey questionnaire did not 

identify integration of technology with subject matter 

taught as a major concern of teachers. It appears that the 

probing nature of the interview questionnaire elicited this 

important bit of information. There does seem to be a real 

concern with integrating computer technology with subject 

matter taught. The respondents indicated that not enough 

software was available specifically designed to make Algebra 

II instruction amenable to computer application. 
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4. All of the interview respondents reported using 

technology to teach graphing in Algebra II. All but one of 

the 20 interview subjects indicated that they used a 

graphing calculator, while only eight respondents reported 

using a computer for graphing. The only other activity 

which was cited as being taught with computer assistance was 

textbook exercises included for that purpose. The important 

point here is that Algebra II teachers do not perceive much 

opportunity to utilize computers for instruction beyond 

graphing and an occasional textbook exercise. 

5. Eleven of the teachers interviewed explained that 

they are involved in the process to select courseware 

(including software) and textbooks. Eleven participants 

represents 55% of the population, which closely correlated 

with the results of the survey which indicated a rate of 

48.4%. 

6. The interview results indicated that teachers spent 

an average of 15.33 minutes per week in the computer 

laboratory. This figure correlated closely with the survey 

results of 17.88 minutes average per week. 

7. Fourteen of the participants deemed unavailability 

of resources to be the greatest deterrent to using computers 

for Algebra II instruction. The results of the survey 

showed that unavailability of resources was considered to be 

the greatest deterrent to using computers for instruction. 
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The 20 interviewed teachers, however, all cited lack of time 

as the greatest deterrent to using computers for Algebra II 

instruction. 

8. An interesting revelation of the interview was the 

opinion that the State of Texas was very ineffective in 

encouraging the use of computers in instruction. Fourteen 

of the participants felt that both their district and school 

were successful in encouraging the use of computers for 

instructional purposes. Only six of the teachers felt like 

the State of Texas was strongly encouraging the use of 

computers for instruction. Those teachers who were not 

impressed with the efforts of the state, expressed that the 

state was doing nothing more than paying lip service to the 

concept. They further indicated that the state should 

provide some financing to accomplish the goal of utilizing 

computers in the classroom. 

Conclusions 

Survey Questionnaire 

1. It was determined by analysis of the survey 

questionnaire results that whether a teacher had a computer 

in the classroom was dependent on the number of years at 

current assignment. Teachers who had been at their current 

assignment for a period of 10 years or longer were 

significantly more likely to have a computer in their 
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classroom than were teachers with less than 10 years at 

their current assignment. This finding suggests that 

longevity plays an influential role in teacher perks. While 

rewarding teachers for longevity is not to be discouraged, 

it is felt that a determination should be made as to which 

staff member might most effectively promote the spread of 

computer technology. This is not to suggest, however, that 

teachers with the longest tenure at their current assignment 

would not be the teachers most likely to promote the use of 

technology for instructional purposes. 

2. Another finding of the survey was that teachers who 

had taken college computer courses were significantly more 

likely to select software for use in their instruction. 

This is an- encouraging endorsement of the efficacy of 

college computer education. This finding suggests that 

computer education should be a requisite for education 

majors. It also suggests that college courses might prove 

to be more efficacious than inservice workshops in 

encouraging the use of computers in the classroom. 

3. Several factors were cited by teachers as 

deterrents to the use of computers in the classroom. It was 

determined that Algebra II teachers do not find available 

software amenable for use in Algebra II instruction beyond 

graphing and an occasional textbook exercise designed to 

incorporate computer use. Software availability falls into 
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the category of unavailability of resources, which was the 

most frequently cited deterrent to the use of computers. 

Lack of training and lack of time were two other significant 

deterrents to the use of computer technology which were 

frequently cited. Algebra II teachers employ technology 

extensively for the purpose of graphing. They primarily 

accomplish this application through the use of graphing 

calculators. Most of the teachers who were interviewed 

indicated that they would like to have software made 

available to them which would allow them to expand their 

teaching of Algebra II to a greater degree. This seems to 

be a reasonable expectation on the part of teachers, and 

perhaps software suppliers can address this apparent deficit 

in their product lines. 

4. Another real concern which was discovered by the 

research was the desire of teachers to have training which 

will facilitate the integration of computer utilization with 

Algebra II instruction. This stems somewhat from the 

aforementioned narrow range of Algebra II software, but not 

entirely so. It is possible that, with completion of some 

college computer courses, teachers who do not feel 

comfortable with computers might be able to adapt what 

resources are available for the purpose of classroom 

instruction. It appears that too small a segment of the 

teaching population in the State of Texas feels competent 
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enough to undertake the task of integrating computers into 

their classrooms. 

5. Rural school districts employed a greater 

percentage of trained or degreed computer specialists to 

staff their computer laboratories. This finding is 

interesting because only 59% of the respondents from rural 

districts reported having computer laboratories, while 66% 

of the respondents from suburban districts reported having 

computer laboratories. Of the respondents from urban 

districts, 53% reported having computer laboratories. In 

all, 159 of the respondents reported having computer 

laboratories in their schools. Sixty-seven respondents from 

rural districts reported having a computer laboratory in 

their school. In suburban districts, 65 respondents 

reported having a computer laboratory in their school. In 

urban districts, 27 teachers reported having a computer 

laboratory in their school. One would expect that suburban 

districts, with the greatest percentage of computer 

laboratories, would be most likely to have the greatest 

percentage of trained computer specialists employed as 

laboratory staff. No ready explanation suggests itself to 

answer the question as to why rural districts do not have 

the largest percentage of computer laboratories, but do have 

the largest percentage of trained computer specialists 
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staffing computer laboratories. This might be a phenomenon 

which warrants further investigation. 

6. It was found that Algebra II teachers who use 

computers spend an average of 17.88 minutes per week engaged 

in instruction using computers. The largest amount of this 

instructional activity is spent in a computer laboratory. 

This does not seem to be enough time to benefit 

significantly from computer generated instruction. It is 

hoped that the future availability of more and better 

software, and the completion of college level computer 

education courses, will increase the average time per week 

used for computer instruction. 

Interview Questionnaire 1 

1. All 20 of the teachers in the interview phase of 

this study cited lack of time as the major deterrent to 

using computers for instructional purposes. This finding is 

a departure from the survey instrument results which 

revealed that most of the respondents considered lack of 

resources to be the major deterrent to using computers in 

the classroom. This result of the interview suggests that 

the importance of lack of time as a deterrent should be 

investigated. Teachers explained that, with the mounting 

responsibilities that are placed on them, they are often 

overwhelmed by mundane as well as important activities which 
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leave little or no time for learning the use of computers. 

Perhaps administrators should consider providing teachers 

with some form of relief which might free them to pursue the 

adoption of computers as a teaching instrument. 

2. It was revealing to discover that so many teachers 

are dissatisfied with the State of Texas as a source of 

encouragement for the spread of computer technology. At the 

same time, teachers (by a margin of two to one) feel like 

their districts and schools are very successful in 

encouraging the use of computers in the classroom. Teachers 

generally feel that the State of Texas does little more than 

pay lip service to the concept of utilizing computers for 

instructional purposes. Teachers feel that the State of 

Texas should be more instrumental in providing-funding for 

the purpose of acquiring technological resources, including 

training. 

3. With two exceptions, the interview questionnaire 

appears to confirm the findings of the survey questionnaire. 

The survey questionnaire indicated that teachers consider 

lack of resources to be the major inhibiting factor to using 

computers in the classroom, while the interview 

questionnaire indicated that teachers find lack of time to 

be the primary deterrent. The survey yielded a result of 

242 respondents citing lack of resources to be a deterrent, 

while 59 of the respondents cited lack of time. On the 
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other hand, the interview results had 15 respondents citing 

lack of time as a deterrent, and 14 of the respondents 

citing lack of resources. The interview questionnaire 

revealed that the respondents considered integration of 

computer technology with Algebra II instruction to be of 

major importance. The perceived importance of integrating 

computer technology with Algebra II instruction was not 

brought out by the survey questionnaire. It is believed 

that the probing nature of the interview process elicited 

the information variances from the survey results. 

Suggestions for Further Research 

There are some additional research topics which are 

suggested by the current study. Those topics suggested for 

future research include the following: 

1. Select Algebra II teachers who have no familiarity 

with computers. Divide this population into two groups. 

Expose one group to college computer education, and the 

other group to inservice training to determine if one 

approach is more effective than the other 

2. Select a group of Algebra II teachers and relieve 

them of as many extraneous responsibilities as possible with 

the understanding that they are to use this extra time to 

implement the use of computers into their classroom 
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instruction. Compare the outcome with a control group which 

was not relieved of the same responsibilities. 

3. Select two groups of Algebra II teachers to 

participate in a study involving the teaching of graphing. 

Allow one group to use only graphing calculators. Allow the 

second group to use only computers with the most effective 

graphing software available. Then make a determination as 

to whether one method is more efficacious than the other. 

4. Predetermine a specific field of study for which 

there is an abundance of good software and conduct a survey 

to determine if the incorporation of computer technology 

into instruction is more effective than it is for Algebra 

II. 

5. Implement a study to determine why rural districts 

employ a greater percentage of trained computer specialists 

as computer laboratory staff members than either urban or 

suburban districts. In light of the finding that rural 

districts have a smaller percentage of computer laboratories 

than suburban districts, this seems to be an unexpected 

result. 

6. Conduct essentially the same study using a 

different population of teachers who teach a subject matter 

other than Algebra II. Since the survey population cited a 

lack of insufficient software available for instructional 

purposes, Algebra II teachers may have failed to use 
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computers when they were available. Prior to selecting a 

different population, it would be advisable to determine 

that an adequate amount of effective software is available 

for the subject matter taught for those teachers. 
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I l l 

PART I: TEACHER BACKGROUND 

PLEASE CHECK THE APPBOPBIATE BOXES: 

1. Gender • (i)Maie Q (2) Femele 

2. Age: • (1)21-30 • (2)31-40 • (3)41-50 • (4)50+ 

3. Educational background(check highest degree earned): 

• (1) Bachelor's • (2) Heater's 

4. Total number of years In teachlngOnclude this year): 

• (1)1-5 Q (2)6-10 0 ( 3 ) 1 1 - 2 0 

5. My school district Is: • (1) Urban 

• (3) Doctor's • (4) Other 

• (4)21-30 C 3 ( 5 ) 3 U 

• (2) Suburban • (3) Rural 

• (1)1-300 • C2) 301-450 6. Approximate enrollment st my campus is: 

• (3)451-600 • ( 4 ) 6 0 1 - 7 5 0 • (5)751 + 

7. Number of years at current assignment 1s: 

• (1)1-3 Q ( 2 ) 4 - 6 • (3)7-9 0 ( 4 ) 1 0 + 

8. College or university courses taken in computer science/computer literacy: 

• (1) 0 • (2) 1 • (3) 2 • (4) 2+ 

9. Workshops taken in computer science/computer literacy: 

• (1)0 • (2) 1 • (3) 2 • (4) 2+ 
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PART II: INSTRUCTIONAL TECHNOLOGY USED 

PUCE A CHECK! HAftk IN THE COLUHH WHICH BEST REPRESENTS VOUft USE OF 
EACH OF THE FOLLOWING TECHNOLOCIESC DA-DAILY, WK-WEEKLY.MON-MONTHLY 

1 2 3 4 
DA WK MON NEYER 

t . 33 mm f i lmstf ip prajaatar 

2. 16 mm f l loistrlp p r i j t e t i r 

3. Ov«rlMi4 p r t j M t c r 
4. Raaartf p te f t r aatf/ar aasatta r M t r l p l i f t r 

S. i ns tnw tkMl ttl«¥ls1«i 
6. V M n raaartfar/p1a*ar 

7. L<s«f Hsfc pla* a r / t e t t r w t i v f vMct 

8. COMPUTERS 
Tfc# M i» i r t t r « v t iM i 1 us# far teftnwtki 
ara M M f l f i r H as fal tevs: 

Sta*4-a1ait« n1«rMMi|Nit«rs 

C i i i p i t t r i m ©arts 

i « t v t r k«4 aiterMMtf«t«rs 
Htetetiitirttff 
Lals f Mtv«r fcH 
Labs, M t M t v w t H 

9. Campvtar Hsp l t f panal ( t . f . Data Sfcav) 
10. Cimpatartea* aartf aatalaf 1n m/% sliaal 

Htor ar* /«H1a o tn t t r -

11. C m p i t t f faatlftatad tfitakasts 

PART III: INSTRUCTIONAL COMPUTER USE 

THIS SECT MM DEALS VITH COMPUTER USE M ALGEBRA II RISTRUCTKM. 
PLEASE CHECK THE APPROPRIATE BOXES. 

PART UIA: CLASSROOM COM PUT EH USE: 

1. Computers are available in my classroom • (l)Yes • (2) No 

¥ YOU ARSVERED HO" TO THIS STATEMENT, PLEASE PROCEED TO PART IIB 
(PABE 30 OF THI8 FORM. V YOU ARSVERED YES, PLEASE COWTWUE. 

2.1 have. 

• <1). 
• (3) 

. (number of computers) 1 n mg classroom and the number of eech model Is: 

Apple GS O (2) Apple Mecintosh 
IBM d ( 4 > IBM Clone 



1 1 3 

3. The following types of software are 
available for me and students to use: • (1) Tutorials • (2) Games 

• (3) Simulations • (4) Grade Book • <5) Drill and Practice 

• (Q Dlegnostlc/Mestery Assessment • (7) Other 

4. Please list the titles of the Algebra II software programs that you find 
the most useful. 

PART IIIB: COMPUTER LABORATORY UTILIZATION: 

1. A computer laboratory is available In my school: • (i)Yes • (2) No 

W YOU AM8VERED "NO* TO THIS STATEMENT, PLEASE PROCEED TO PART «>•<' 
THIS FORM. W YOU AW8VEBEP "YES,* PLEASE COWTWUE. 

2. My school has: 

(1 ) (number of) general purpose .computer leb(s) with (number of) student 
workstations in each. 

(2 ) (number of) computer assisted instruction labs with (number of) student 
workstations in each. 

(3 ) (number of) computer labs with an integrated learning system that has (number of) 
student workstations i n eech. 

(THE INTEGRATED LEARNING SYSTEM USED IS:) 

Q (i) Computer Curriculum Corp. Q (2) Computer Networking Specialists 
• (3) Ideal Learning LJ (4) Josten's Learning Corp. 
• (5) New Century Education LJ (6) Wasatch Education Systems 
• (7) Wlcat Systems • (0) Other 

3. The computer 1ab(s) use/s (number of) computer(s), and the number of each model is: 
( l ) AppleGS (2) Apple Macintosh (3) IBM (4) IBMClone 

4. The compyter laboratory is staffed bu: Q (1) A degreed computer specialist 
Q (2) A regular classroom teacher • (3) a computer lab/aide manager 
• (4) Parent volunteers • (5) other 

5. I take my Algebra II class to the computer lab 
for (number of minutes): • (1) Daily • (2) Weekly • (3) Monthly 

6. I coordi nete/select the software to be used by _ 
my students in the computer lab: • (l)Yes • (2) No 
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7. I remain in tha computer lab during computer lab time: 

8. The computer lab is used In the Algebra It area for: 

• (1) -<
 3 • (2) No 

• (1) Basic skills • (2) Applications 

• <4) Remediation • (5) Enrichment 

• (6) Other 

PART IV: PROBLEMS DETERRING COMPUTER USE 

m THW PORTIOH Of THE SURVEY, PLEASE 0DICATE PROBLEMS YOU HAVE ENCOUNTERED* 
IN TRY 1 0 TO USE TECHNOtOOV. PLEASE CIRCLE THE APPROPRIATE ANSVER. 

1 

Dlaafraa 
5 

AffM 

1. I 4a aat atlltza tachaalau affactlvali 1« * 1 claaaraaai N c h m : 

(a) I * i Mt hava apprapriata eqalpauat ia mi claaaraaai 
(h) I 4a aat hava aafficfaat tralalaf 
(c> I 4a aat liava tha apprapriata tacfcaalaflcal raaaarcaa 

(1ac1a41af aaftvara) 
(4) I aai aacaafartahla aalaf aiachfaaa 1a m% laatractlaa 
(a) I 4a aat Ilka ta aaa aaithf a* haiaa4 tha chalkhaar4 ar 

avarhaa4 prajectar 
( f ) I 4a aat hava tlaia 
( i ) I jaat kaav 111 hraak it 
(h) Caaipatara will raplaca taachara 
(1) Saaat1a*a I «at aaiharraaaa4 vhaa tha ata4aata kaav 

laara thaa I 4a 
( j ) Warklaf taa laa« aa caapatara caa ha hazar4aaa ta 

laar haalth 
(k) A <aalffla4 lah aaatataat la aat alvafa thara ta hafp 
(1) Caaipatara ara a»ra traahla thaa thai ara varth 
( » ) Scha4alfaf ttna 1a tha caaipatar lah !a taa har4 ta 4a 
(a) It aaa an Ilka aa avfaflf axpaaafva aalatlaa 
(a) TMa ia jaat aaathar fa4 that vtl l paaa 
(p) I ha rai l hava Haw ta taach vhat'a ra* aira4 aav 
( l ) Sta4aat'f latarparaaaal aktlla ara 1avara4 hi tha aaa 

af aaaipatara 
( r ) I an varrfa4 that aaaaaaa v l l l ataal ar vaa4aliza 

tha a^atpmat 
(a) I caa14 hattar apaa4 aii t la* taachiai m% ata4aata 

thaa laara! a§ ahaat caaipatara 

2 3 
2 3 
2 3 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 

4 5 
4 5 
4 S 

2 3 4 5 
2 3 4 5 

3 
3 
r 
3 

4 
4 
4 
4 

5 
5 
5 
5 

1 2 3 4 5 

4 
4 
4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
5 
5 

1 2 3 4 5 

1 2 3 4 5 
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The greatest problem/a for me in using computers end other 
technology has/have been: 

3. If given the opportunity, I would like to heve training In integration of 
these types of technology into my instruction: 

• (1) Overhead Projector • (2) Microcomputer (Classroom Workstation) 
• (3) Microcomputer lab Situetion) • (4) Telecommunications/On-line databases 
Q (5) Video Cassette Pleyer • (6) Instructional Television Proqramming. 
• <7) 35/16 mm Film Q (8) Interactive Yideo/laeer Disk Player 
• (9) Audio Cassette Player • <tQ) Other 

4. in the eree of educational technology, I would like to see my school district 
do the following: 
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Interview Guide: Algebra II Teachers' 

Use of Technology 

I. Support and Context 

II. Computer Use 

III. Teacher's Evaluation of Courseware 

IV. Teacher Attitudes Toward Computers 

School 

Teacher 



118 

TEACHER KNOWLDEDGE AND COMPUTER USE: TEACHER INTERVIEW GUIDE 

INSTRUCTIONS: Briefly explain that the purpose of the 
interview is to find out how microcomputers are used for 
instruction by Algebra II teachers, and that during the 
course of the interview we will touch on a number of topics 
related to emphasis of technology at the state, district, 
and school levels. 

I SUPPORT AND CONTEXT 

1. First I'd like to ask you about how you came to use 
microcomputers for instruction in this school or district? 

Probe —where impetus came from (e.g., top down; on own)? 

2. Is continuing support for using microcomputers in 
teaching—either financial or technical (e.g., programmer, 
curriculum specialist)—provided by the district/school? 

(a) (IF YES) Describe and evaluate. 

(b) Ideally, what kinds of support services would you 
like to have available in the school or district 

3. Is the district or school providing amy staff 
development or training on how to use microcomputers 
in instruction? (IF NO, SKIP TO QUESTION 4) 

(a) If yes, how was it organized? 

Probe—types? location? length of training 
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(b) What topics were covered in the training 
program(s) 

(c) Did you participate in this training? 

1. If yes: 

(a) What topics were most helpful to you? 

(b) What topics were least helpful? 

4. What kind of INSEKVICE programs do you think would be 
valuable for training teachers in how to use 
microcomputers ? 

Probe—features of the optimal inservice program, 
including: 

Content (topics that should and should not be 
covered): 

Intro to computers: 
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Software types(games? tutorial? drill & practice? etc 
Keyboarding: 

III. Computer Use 

7. Subj ect Matter: 

(a) What major content topics do you cover in 
this class? 

(b) For which of these topics do you plan to use 
microcomputer technology for instruction? 

(c) Do you coordinate the course textbook or other 
teaching and curricular aids (e.g., 
worksheets, labs) with the computer? 

IF YES, describe which ones: - _ 

(d) Overall, how well have you been able to 
integrate computer use with the rest of 
your instruction in Algebra II? 

Probe—for teacher's evaluation of 
integration of subject matter and computer 
use 

8. Goals and Objectives 
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(a) What are your major gaali and objectives for 
your Algebra II classes? 

Probe—for cognitive (able to do, know) and 
affective (feelings and attitudes about 
subject matter) goals; preferred learning 
environments 

(b) To what degree is the microcomputer supposed 
to help accomplish the subiect-matter goals 
vou/ve iust mentioned? 

Probe—Teachers' plans for using 
microcomputers to help them with 
subject-matter goals, as opposed to any unique 
goals for microcomputer use (e.g., enrichment) 

(c) How successful has microcomputer use actually 
turned out to be with respect to the- goais and 
objectives you've set for it? 

I'd like to ask you in more detail about the ways in which 
you use microcomputers in your instruction. 

9. Allocation of Time 

(a) How much time do you typically use the 
microcomputer as an instructional aid for your 
teaching: e.g., in demonstrations/labs? 
(minutes/week) 

10. Computer Activities 

(a) What kinds of computer-based learning 
activities are your students engaged in with 
microcomputers (e.g., drill and practice; 
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tutorial; simulation; games; data analysis; 
problem solving; programming)? 

Probe—How extensively each mode is used 

11. Teacher's Evaluation of Courseware 

(a) Do you select the courseware you use for 
instruction? 

Probe~~How is it obtained? If teachers 
doesn't select it, who does? 

(b) How could courseware be improved, based on 
your experience 

III. TEACHER ATTITUDES TOWARD COMPUTERS 

1. Do you think computers, in their present stage, 
can be effective teaching aids in the classroom? 

Probe—in what way 

2. What do you consider the major deterrents to be 
for teachers utilizing computers in the classroom? 

Probe—lack of time; insufficient training; 
inadequate software; inadequate support(top down, 
bottom up); don't like computers; loss of class-
room control, etc. 
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3. How much emphasis do you believe the state exerts 
in encouraging the use of computers in the class-
room? 

How much emphasis do you believe the district 
exerts in encouraging the use of computers in the 
classroom? 

5. How much emphasis do you believe the school in 
which you teach exerts in encouraging the use of 
computers in the classroom? 
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