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ABSTRACT 

A total of 47 teachers, randomly selected from 

1338 elementary school teachers in a Southwestern urban 

school district, were randomly assigned to two six-hour, 

introductory computer in-services. Teachers receiving 

the BASIC in-service and the LOGO in-service were 

administered an attitude survey after the in-services. 

The survey was composed of seven demographic 

questions, 20-items designed to test attitudes toward 

computers in general and 20-items designed to test 

attitudes toward computers in the elementary school class

room. Scores were analyzed to determine the effect of the 

two treatments on attitudes as well as the effect of four 

demographic variables, regardless of treatment, on 

teacher's attitudes. 

There was no significant difference in attitudes 

of subjects receiving the BASIC in-service and those 

receiving the LOGO in-service. In addition, the previous 

computer training, grade level taught, and gender of the 

subjects, did not appear to affect their attitudes toward 

computers in general and in elementary school classrooms. 

One demographic variable, years of teaching 

experience, did significantly affect the mean scores on the 

viii 



attitude instrument. Those teachers in the study with 

one to fifteen years of teaching experience demonstrated 

a significantly more positive attitude toward computers 

in the elementary school classroom and toward computers 

in general as compared to those with 16 or more years of 

teaching experience. 
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CHAPTER 1 

STATEMENT OF THE PROBLEM 

Overview of the Problem 

In schools and school districts across the United 

States, there is an increasing desire to use computers in 

the classroom. Until recently, this has been limited to 

the high school vocational education programs. Now, with 

the advent of new technology and the influx of computers 

in our everyday life, elementary schools are faced with 

implementing computer usage in their classrooms. 

Parents, business, industry, and others are 

placing increasing pressure on schools to "keep up" with 

the computer revolution. In response to this demand, 

schools have often gone into computer education without 

careful consideration of selection of proper hardware and 

software and teacher training. Similarly, teachers, in 

attempting to respond to this new technology, have sought 

training from whatever sources might be locally available 

or have "taught themselves." This is not necessarily bad. 

This scattered type of in-service training does not 

consider the possible effects of different computer in

services on the attitudes of teachers toward using 

computers or how they would use computers in the classroom. 
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Purpose of This Study 

The purpose of the study was to determine if there 

is a difference between the attitudes of elementary school 

teachers after different types of computer in-service 

training. 

In this study, a comparison was made between the 

conventional type of introductory in-service and one that 

emphasizes the use of LOGO, a computer language for 

children. The conventional in-service consisted of 

instruction in computer skills, software evaluation, the 

computer language of BASIC, and computer topics such as 

history, social impact, current uses, and future uses. 

The LOGO in-service consisted of only a minimum of those 

topics listed above and focused on the use of LOGO 

(approximately 80% of the class time) . 

Hypotheses 

The null hypotheses tested for the purposes of 

this study were as follow: 

1. There is no difference in attitudes toward using 

computers in the classroom between elementary 

school teachers after receiving BASIC or LOGO 

in-service training. 

2. There is no difference in attitudes toward 

computers in general between elementary school 

teachers after receiving BASIC or LOGO in-service 

training. 

2 
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3. Years of teaching experience, grade level taught, 

previous computer training, and gender do not 

affect elementary school teachers' attitudes toward 

using computers in the classroom. 

4. Years of teaching experience, grade level taught, 

previous computer training, and gender do not 

affect elementary school teachers' attitudes 

toward computers in general. 

Significance of This Study 

The results of this study, if a significant 

difference is determined between in-service content, could 

be used by schools and school districts as a guideline in 

choosing computer in-service programs that would produce 

attitudes that are consistent with established goals and 

objectives. 

If no significant difference is found, the results 

of this study could be used as evidence that the nature of 

computer in-service training is not the important factor 

in changing attitudes toward computers. Therefore, 

indicating some in-service is necessary. 

In either case, this study could be a point from 

which other research could begin. Some examples of such 

research include the development of an instrument to 

assess teachers' attitudes toward using computers in the 

classroom and further research into the effects of 
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instruction in LOGO on how computers are used in classrooms. 

Other possible studies could explore how instruction in 

LOGO might affect software evaluation and selection and 

the comparison of types of computer in-services and the 

corresponding instruction to students that each type 

foster. 

Limitations of This Study 

The results of this study should be interpreted 

with consideration of the fcllowing limitations: 

1. The population from which the random sample was 

selected was from one school district. 

2. The district from which participants were 

selected may not be a typical district. 

3. Although chosen randomly, participants took 

the in-services on a volunteer basis. 

4. Due to availability on computers, in-service 

treatments were for a period of six hours each. 

5. Participatants were elementary (K-6) public 

school teachers. 

Definition of Terms 

BASIC. The most popular high level language for 

microcomputers. Stands for Beginners All-purpose Symbolic 

Instruction Code (Bradbeer, 1982). 



computer. A device which can process information 

according to instructions given it by human beings and in 

this way perform useful or entertaining tasks 

(Bradbeer, 1982). 

Computer Assisted Instruction (CAl). The use of 

the computer to augment the individual instruction process 

by providing the student with programmed sequences of 

instructions under computer control (Spencer, 1979). 

Floppy disk. A device made of flexible magnetic 

material which is used for the storage of computer data. 

Hardware. The mechanical, magnetic, electronic, 

electromagnetical and electrical devices that form a 

microcomputer system (Miller, 1979). 

LOGO. A computer programming language designed 

for children. 

Microcomputer. A complete small computer system. 

Computer is often used for microcomputer in this document. 

Program. A logical, orderly set of instructions 

that tell the computer what operations are to be performed 

(Miller, 1978). 

Programming. The creation of a program in a 

particular computer language. 

Software. The programs and data used to control a 

computer (Willis, 1981). 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Computers in Education 

Current Sratus of Ccmputers in Education 

The use of microcomputers in the elementary schools 

in the United States is increasing. Currently, it is 

estimated that one-half of this nation's 15,000 school 

districts and 3 out of 10 school buildings have one or 

more computers in use for instructional purposes (Howell, 

1983). However, the use of computers in education is in 

the infant stage (Doerr, 1979). 

In non-school settings, computers appear to be 

revolutionizing almost every part of our lives. Computers 

have begun to play an important role in many of the current 

situations in which a United States citizen could become 

involved. Some examples include computerized billings, 

grocery store checkout stands, operating systems of new 

cars, and video games. The reason for this is a techno

logical breakthrough called the chip. A chip is a small 

item, about the size of a fingernail, which can store 

thousands of bits of information in an area the size of a 

postage stamp (Coburn, 1982). The development of the 
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chip made the microcomputer possible. Because of its 

small size, computers are no longer tied down due to 

the large rooms that were necessary to house them. As 

technology improved, the size of the computer decreased 

along with the price. 

7 

The advances in computer technology are responsible 

for many predictions of future computer use. Strategies, 

Inc., estimates that the microcomputer industry will 

represent 8.7 billion dollars of gross sales and the U. S. 

Bureau of Labor Statistics predicts that 2 million new 

employees will be needed in computer related f~elds by 

1990 (Howell, 1983). Predictions made by Christopher Evans 

(1979) include radical change in many professions such as 

medicine, law, banking, and education. He also believes 

that the printed word will cease to exist in the paper 

form and will be replaced by books and entire libraries 

printed on computer chips. 

Because of what exists and what is expected to 

exist in terms of computers, the educational focus for 

computers has been on vocational training. This has 

resulted in the fact that computer education has been at 

the secondary and post-secondary level for the last 25 

years (Winner, 1983). There are many other reasons why 

computers have not been established in education as rapidly 

as they were in the fields of business and industry. Some 



are purely financial. Others as described by Evans (1979) 

are imbedded in educational philosophy. To begin with, 

8 

he states, no one "has the faintest idea what the best 

methods for teaching are." Secondly, although people know 

very little about the learning process, "they are convinced 

they know a lot." 

Computers are now in many elementary schools. As 

the numbers of units increase in the schools, the age at 

which children first encounter computers is decreasing. 

Reports of "success" with computers in even the early grades 

are increasing. Spencer (1983) reports that survey findings 

suggest that four-year-old children can learn how to insert 

a floppy disk into the machine. Additionally, children aged 

four to twelve can write short programs in BASIC. In 

early childhood education, computer literacy programs in the 

kindergarten are becoming more common and learning activities 

using computers are being introduced in many preschools and 

day care centers (Spencer, 1983). 

The computer industry has seen the profitability of 

the educational market and has begun to develop hardware 

and software specifically designed for school children. 

An example of hardware developed primarily for children is 

the Koala Pad, a small pad through which children can draw 

and color on the computer. There has been an increasing 

number of software developed for children. Among the best, 



as evaluated by Gary Bitter (1984) are: Terrapin Logo, 

Gertrude's Secret, Meteor Multiplication, Spelling Wiz, 

Bumble Games, and Bank Street Writer. In addition, many 

major publishers now have electronic publishing divisions 

for the purpose of producing or acquiring software for use 

in schools. 

Today in some classrooms, a preschooler may be 
able to learn to discriminate between above and 
below on an Apple microcomputer, a first grader 
might practice arithmetic problems on her 
classroom TRS-80, and a second grader might check 
his spelling on a Commodore PET. No longer the 
exclusive property of highly specialized computer 
scientists, computers today are used in an 
increasing number of offices, schools, and homes 
(Spencer, 1983). 

Why Use Computers in Elementary Education? 

In the United States, society is shifting from the 

Industrial Age to the Information Age. According to 

Hunter (1984), "schools have no choice but to adapt to the 

Information Age." In the 1980's, understanding about 

computers is not just a matter of prestige or keeping up 

with your children, but a matter of survival on the job, 

in the classroom, and in society (Covvey, 1982). 

However, everyone is not in agreement as to if 

and how computers should be used in the schools. Many 

experts in the fields of education and technology question 

the use of computers in elementary education. Many 

teachers fear for their jobs while parents fear less human 

interaction in their children's classrooms (Hunter, 1984). 
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Others holding the pessimistic view of computers 

in educatiori express additional concerns. They suggest 

that as more arithmetic functions are done on machines, 

the computational skills of children will decline. A 

second concern is the inability of the schools to compete 

with the immediate excitement of computer games. This 

could result in an increase in truancy. Other concerns 

suggested include the increase in violent behaviors in 

school as a result of "killing" games in video arcades, 

the decline of the "print-based culture" and a widening 

gap between the rich and the poor schools of this nation 

(Coburn, 1982). 

There are some concerns that are held by many 

experts on both sides of the issue. In many schools, 

computers are being used as "electronic ditto sheets" 

while in many schools and districts teachers are not 

ready for computers in terms of training and attitude 

(Coburn, 1982). 

10 

Many educators agree with Covvey (1982), whether 

they are for or against the use of computers in the class

room, who stated, "For better or for worse; for richer, 

for poorer; in sickness and in health, computers are here 

to stay." The computer industry has realized the profit

ability of the educational market. Those in education can 

be assured that the future of the computer in education 



now rests with how they are used and what the effective

ness of the machines might be. It is no longer a matter 

of cost. With improved technology, the cost of units 

that are applicable to school use is very low in compari

son to other expenditures. 

There is support for the belief that this trans

formation with computers is not adverse to education. 

Dede (1983) contends that in the next ten years, schools 

in the United States will begin to gradually shift from 
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a teaching/learning model to a new approach that combines 

teachers and machines. Another similar belief is that 

microcomputers have the potential to offer relevant 

education, an opportunity for great teaching, increased 

student motivation, immediate feedback, and individualized 

instruction (Doerr, 1979). "Some people believe that the 

computer offers new opportunities for children and their 

teachers to be creative, to throw off the drudgery of the 

old curriculum, to invent new ideas and new means of 

expression, and to tackle more interesting and complex 

problems" (Hunter, 1984). 

A sampling of the literature in the area of 

computers reveals other similar positive outlooks into 

the future of education. Howell (1983) states that, 

teachers like microcomputers because they reduce the time 

required to learn material, provide a meaningful role for 
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volunteer helpers in the classroom, ease remedial problems, 

and reduce the burden of paperwork. Advances will have 

the potential to improve instruction in conventional 

subjects, allow the teaching of previously cost prohibitive 

activities through simulations, improve research in the 

teaching/learning process, and increase the number of 

students a teacher can effectively instruct (Dede, ~983). 

Finally, computer technology will provide students and 

teachers with access to information that was previously 

too expensive, improve family bonds as people begin to 

work more at horne, narrow the gap between the poor and 

rich schools, and ending problems with the basic skills 

(Coburn, 1982). 

Microcomputers offer the potential to "change the 

nature of education" (Spencer, 1983). Areas that could be 

affected by the use of computers in schools include 

teaching methods, achievement testing, the role of the 

teacher, the school-horne relationship, and changing the 

way children think and learn (Spencer, 1983). Possible 

changes in teaching methods and the role of the teacher 

have been discussed above. Changes in school-horne relation

ships and achievement testing cannot yet be specified as 

there is little work done in this area. The topic of 

changes that could occur in the way children think and 

learn will be discussed in the section on LOGO. 
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Extensive research on the effects of microcomputer 

use with children, in terms of long term treatment, is in 

progress. The results of such research have shown to be 

consistent with early studies with microcomputers 

(Spencer, 1983). There were, however, reports done on the 

effects of large computer systems like PLATO. The PLATO 

system was one of the first computer-based learning programs 

in operation. Based at the University of Illinois in 

Urbana, computer assisted instruction programs from 

elementary school through college were available for 

terminals connected to the main frame computer. 

A 1980 report by Hallworth and Brebner reviewed 

research on the effects of computer assisted instruction 

(CAl) on students from kindergarten through college. The 

conclusions included: 

1. Students learned as well using computers as 

compared to conventional methods. 

2. Students enjoyed this method of learning. 

3. Students of varying ability levels responded 

positively to CAl. 

Other benefits of computers in education, as 

found through research, were contrary to earlier beliefs. 

Damarin's study (cited in Spencer, 1983), found that 

students using computers developed a sense of power and 

control over their environment. This is due to the 



independence of a child sitting alone with a computer. 

Along with the independence there is the fact that the 

computer seems II patient ll , if the child makes a mistake, 

14 

the computer allows for more trials and rewards the child 

when a program runs as the child conceived it would. Also, 

children improved scores on criterion tests in reading 

readiness concepts after a three week period with 

computers (Piesrtup, 1981). In this study, 55 three-and 

four-year-old children worked on reading readiness concepts 

such as lIabove ll , IIbelowll, IIleftll, and IIrightll with the aid 

of a computer. 

The results of research in the effects of computers 

on children have been encouraging. Research into the 

affective as well as cognitive effects of computer use by 

elementary school children is continuing. Various methods 

of instruction and approaches to use of software are being 

tried in an effort to make the most efficient use of this 

new technology in our nation's schools. Studies in these 

areas will be discussed in the section on LOGO. 

The Future of Computers in Education 

As previously stated, it is agreed that computers 

are in education to stay. There are, however, barriers and 

limitations that need to be overcome before the most 

effective uses of computers in the schools can be realized. 
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These problems include the need for educators to be 

willing to change. This means more than simply adding 

the new technology as a teacher supplement (Dede, 1983). 

It also means the computer could bring to education changes 

that have been sought by educators for years such as more 

personal contact with students and freedom for teachers 

from repetitive managerial tasks (Coburn, 1982). For 

these changes to be realized, the appropriate funds will 

have to be allotted by local school boards, other govern-

mental agencies, or the private sector. In addition, the 

software must be brought up to higher standards by using 

educators in planning stages of development (Dede, 1983). 

A very positive view of the future is expressed 

by Dede (1983): 

Overall then, the content of the curriculum will 
become increasingly differentiated into machine
mediated training and human-based education. A 
growing emphasis on higher-order procedureal 
skills will emerge as this type of knowledge 
becomes less expensive to teach. Educators will 
increasingly see their role as a person/tool 
partnership, with the more boring and mindless 
parts of teaching delegated to instructional 
devices while the truly challenging facilitation 
of learning and growth remains a human-centered 
process. Because of gains in learnin~ efficiency 
and the ability to serve a larger number of 
students, teacher's salaries will be higher, and 
more advanced subject matter will be covered in 
the same time it now takes to teach basic skills. 
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Computer In-Service Education 

In-Service Education of Teachers 

In-service education of teachers, also known as 

on-the-job-training, renewal, staff development, continuing 

education, professional growth, and professional develop

ment, began over 100 years ago. The need for such 

training developed out of the lack of professionally 

trained teachers. Most of the teachers of the 1850's had 

no formal preparation; many did not even complete high 

school themselves (Tyler, 1971). 

The first type of in-service training was imple

mented by institutes of higher education and were usually 

taught in the evenings for a duration of two or three 

days. From that beginning, the concept of continuous 

development by teachers began. By the 1880's, the ideal 

teacher was thought to be the one who was constantly 

gaining new understanding and new skills for teaching 

(Tyler, 1971). 

Prior to World War I, the immergence of summer 

in-service courses developed. These courses were taught 

by "normal schools," which became the most important 

agencies of in-service education in America. 

Today, there are many definitions of in-service 

education. Most of these definitions are in agreement as 
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to the fundamentals of in-service training. Ben M. Harris 

(1980) defines in-service as "any planned program of 

learning opportunities offered staff members •.. for the 

purposes of improving the performance of the individuals 

in already assigned positions." This is an expansion of 

an earlier definition " ... planned activities for the 

instructional improvementof professional staff members" 

(Harris et al., 1969). Another similar definition of 

in-service is, "Structured activities designed, exclusively 

or primarily, to improve professional performance" 

(Henderson, 1978). 

The concept that runs through these definitions is 

the improvement of teachers' performance. Harris (1980) 

states that "the improvement of instruction is the 

essential focus of in-service education." He suggests 

five approaches for improvement that could be used to 

realize change. These are, improving instructional goals 

and objectives, improving instructional resources, 

improving the tools for instruction, improving the 

conditions within which teaching and learning take place, 

and improving staff performance. 

P. W. Jackson (1971) defines two goals for the 

improvement of teacher performance through in-service 

education. First, it is necessary to help teachers 

become progressively more sensitive to what is happening 



in the classroom and to support his or her efforts to 

improve. This can be accomplished with the "growth 

approach" to in-service (as opposed to treating defects). 

The "growth approach" assumes teaching is a complex and 

multifaceted activity about which there is more to know 

than can ever be known by one person. Therefore, in

service is not intended to "repair" but to "seek" greater 

fulfillment as a practioner of the art" (Jackson, 1971). 

The in-service aspect of teachers' education is 

important for many reasons. Among these are the 

insufficient preparation of teachers at the pre-service 

level, the constant social and educational change makes 

current practices and some knowledge obsolete. Also, 

important is the need for teacher morale to be stimulated 

and maintained (Harris, 1969). The effectiveness of 

in-service programs is crucial. Much research has been 

done to determine those factors which are important to an 

effective in-service program. 

Charles A. Speiker (1978) summarizes findings on 

effective in-service programs in the following ten 

suggestions: 

1. School-based programs are more efficient than 

college-based programs when dealing with complex 

behavior. 
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2. The attitudes of teachers are influenced more 

with school-based programs. 

3. Program objectives are accomplished better if 

teachers participated in the planning. 

4. Self-instruction was effective. 
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5. Individualized instruction was more effective than 

large group instruction. 

6. Teachers performed better when in an active role 

as compared to a passive role in the program. 

7. Programs that emphasized demonstrations, trials and 

feedback were more effective than lecture programs. 

8. Teachers performed better when they were able to 

share and provide mutual assistance. 

9. Programs were more effective when they were directly 

linked to the general effort of the school. 

10. Programs were more effective when the participants 

chose their own goals. 

Some common problems that occur in in-service 

programs are failure to relate the program to the needs of 

the participants, failure to select appropriate activities 

and the failure to implement in-service activities with 

sufficient staff and resources (Harris, 1969). 

computer In-Service for Teachers 

In-service has long been a method for updating the 

skills and knowledge of teachers. The need for in-service 
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in the area of computers is obvious. The use of computers 

in education is not simply a change of existing methods 

and information, but a completely new area of knowledge 

as well as a tool with the potential to drastically change 

education. 

Computers can, "befuddle the unitiated" (Ellison, 

19i3). For this reason, combined with the inevitable 

influx of the machines in the elementary schools, computer 

in-service for elementary teachers is essential. Ellison 

also suggests that educators need to be aware of the 

flexibility and comprehensiveness of computers. Once this 

has been accomplished, the future of computers and education 

will be tied together. 

The key to the success of computers in the schools 

is the teacher. Implementing computers in education goes 

beyond the acquisition of hardware and software. It must 

begin with "forging the connection between the computer 

and the curriculum, which is the teacher" (Roberts, 1981). 

Alice-Ann Winner (1983) concurs with this, "Given the 

importance of computers to the future of education, it is 

essential that elemtnary teachers receive adequate 

training in all aspects of microcomputer use in the 

classroom." 

In-service training in the use of computers is 

not the only need for proper implementation. In addition 
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to learning about the computer and how they operate it, 

teachers need information before they can evaluate and 

choose from the many applications of computers in the 

schools. "For example, a teacher who learns BASIC 

programming as part of a computer literacy course in 

college, may be less interested in using computer assisted 

instruction (CAl) or LOGO than in using the computer to 

teach children programming" (Spencer, 1983). 

With all of the possible applications of computers 

in the elementary school, as discussed previously, what is 

it that teachers need to know about computers? A review 

of the literature in this area revealed limited information. 

The following list of what teachers need to know about 

computers is a synthesis of the sited documents: 

1. Teachers should be able to read and write simple 

programs. 

2. Teachers should know how to evaluate, select and 

use educational software. 

3. Teachers should understand what kinds of problems 

can and cannot be solved with a computer. 

4. Teachers should have an understanding of appropriate 

computer terminology. 

5. Teachers should be able to discuss the history of 

computers. 



6. Teachers should be able to discuss the moral 

issues surrounding the use of computers, 

particularly in the field of education. 
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7. Teachers should know where to get the most accurate 

and up-to-date information on educational computing. 

8. Teachers should develop confidence and comfort in 

using computers. 

9. Teachers should understand the word processing 

capabilities of computers. 

10. Teachers should be familiar with at least one 

computer language, BASIC or LOGO. 

11. Teachers should understand the various appli

cations of computers in education (Bruwelheide, 

1982; Hunter, 1984; Levin, 1983). 

In contrast to the disagreement in the literature 

dealing with the definition of computer literacy, the 

literature on what teachers should know about computers is 

in much agreement. Objectives, similar to those listed 

above, are found in many computer in-service programs with 

only a few major areas of contradiction. Those areas deal 

primarily with the issue discussed earlier of whether or 

not programming should be part of "computer literacy." 

The majority of literature reviewed said that programming 

in some language should be a part of a computer in-service 

program for teachers. 



Once the questions of why do teachers need to be 

trained in computers and what do they need to know are 

answered, the problem of determining the most effective 

method of in-service must be addressed. 

Ideally, to eliminate the necessity of in-service 

programs, Ellison (1973) suggests three levels in the 

computer education of teachers. The first being that 

teachers should gain part of their own education through 

the medium of computers and secondly, part of the pro

fessional education of teachers, for example, methods 

courses, should be on computers. Finally, involvement in 

programming by teachers to the extent of participation in 

the development of software for children would be a basis 

for the optimal utilization of computers for the benefit 
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of children. That kind of training does not exist to any 

great extent. Therefore, educators are searching for ways 

to in-service teachers to at least begin the change process. 

Schools and school districts currently using 

computers have developed numerous methods for in-service. 

The Township of Ocean School District in New Jersey has 

developed a list of conditions that, through their 

experiences, are essential to effective computer in-services. 

Those conditions are: the course must be "hands on," two 

people to a machine is best; there should be plenty of 

time for review and evaluation of software; the courses 



must be conducted as soon as possible; an adequate 

library of computer software is necessary; the course 

should not be too ambitious; and computer use by children 

should not be restricted to certain types. "Computers 

should be for everyone" (Burke, 1982). 
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In preparation for research in computer in-service 

programs, the United Nations International School in New 

York City, developed guidelines for in-service programs 

based on problems cited in the literature. They concluded 

that the training must be relevant. If this is not the 

case, educators were found to use computers in their most 

inflexible mode-drill and practice. They also suggest 

that the level of complexity be kept low enough to avoid 

increasing anxiety instead of decreasing it (Winner, 1983). 

Other suggestions as to effective factors in 

computer in-service programs refer to amount of time, best 

time of the school year, who should not facilitate the 

course, etc. Based on her work with teachers in Livermore, 

California, Jo Rykken Johnson (1981) states that "the time 

and effort needed to become a skilled operator of a 

computer is trivial." She suggests in-services of two to 

three hours in length with an equal amount of time to 

work independently is sufficient. Others believe that much 

longer periods of time are necessary 13, two hour sessions 

(Hunter, 1984), two weeks for seven hours per day 



(Levin, 1983), bi-weekly sessions for one school year 

(Winner, 1983), 8 two hour sessions (Burke, 1982), and 

7 two hour sessions and one four hour session (Roberts, 

1981) . 
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There was no definitive answer as to the best time 

of the year. This seemed to be determined for the most 

part by the local structure and availability of teachers 

and materials. The issue of who should teach these in-

service courses was answered. The consensus was that 

teachers who have received proper training, either formally 

or informally are the most effective instructors of 

teachers (Burke, 1982; Johnson, 1981: Levin, 1983; 

Winner, 1983). 

LOGO 

History, Philosophy, and Learning Theory 

In most contemporary educational situations 
where children come into contact with computers, 
the computer is used to put children through 
their paces, to provide exercises of an 
appropriate level of difficulty, to provide 
feedback, and to dispense information. The 
computer programming the child. In the LOGO 
environment the relationship is reversed: 
The child, even at preschool age, is in control: 
The child programs the computer. And in 
teaching the computer how to think children 
embark on an exploration about how they them
selves think. The experience can be heady: 
Thinking about thinking turns the child into 
an epistemologist, an experience not even 
shared by most adults" (Papert, 1980). 



After fifteen years of research at the Artificial 

Intelligence Laboratory at MIT, LOGO, a computer language 

was produced which enables users with no programming 

experience to use the computer as a tool. LOGO is "user 

friendly." The vocabulary and syntax are so simple that 

beginners are successful immediately. LOGO is also a 

language that is powerful enough to allow even the most 

sophisticated user to solve problems. 

26 

Papert (1980) suggests two major themes that shaped 

his research and thinking in the fields of education and 

computers. First, he believes that children have the 

ability to use computers "in a masterful way." In addition, 

he believes that learning to use computers can change the 

way children learn everything else. Papert says he has 

taken much of the learning theory behind LOGO from 

Jean Piageti not from the stage theory Piaget but from 

Piaget the epistemologist. Papert states, "I take from 

Jean Piaget a model of children as builders of their own 

intellectual structures ... acquiring long before they go to 

school a vast quantity of knowledge by a process I call 

'Piagetian learning' or 'learning without being taught'" 

(Papert, 1980). 

Describing himself as an "educational utopian," 

Papert has high expectations for computers in education 

with the help of LOGO: "I believe that certain uses of 
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very powerful computer technology and computational ideas 

can provide children with new possibilities for learning, 

thinking, and growing emotionally as well as cognitively" 

(Papert, 1980). 

What is LOGO? 

LOGO is a computer programming language designed 

primarily for children. It is actually two separate 

languages combined into one, turtle graphics and text-

handling (Rosenthal, 1983). 

Turtle Graphics is the most widely known and used 

feature of LOGO. Making the turtle move across the screen 

to draw shapes and pictures provides motivation for the 

user and complete control over the computer environment. 

An example of a program in LOGO and the drawing on the 

screen follows: 

FORWARD 50 
RIGHT 90 
FORWARD 50 
RIGHT 90 
FORWARD 50 
RIGHT 90 
FORWARD 50 
RIGHT 90 
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Once the learner can manipulate the "Turtle" (the 

name of the cursor on the screen), the shape can be 

programmed in anyone of the following ways depending upon 

the level of the programmer: 

TO SQUARE TO SQUARE TO SQUARE 
FORWARD 50 FD 50 REPEAT 4 
RIGHT 90 RT 90 (FD 50 RT 90) 
FORWARD 50 FD 50 END 
RIGHT 90 RT 90 
FORWARD 50 FD 50 
RIGHT 90 RT 90 
FORWARD 50 FD 50 
RIGHT 90 RT 90 
END END 

After a program has been entered into the computer, 

it can be used within other programs. In the example above, 

SQUARE was defined. This program could then be used to 

create a new design. 

TO SQUARE4 
REPEAT 4 (SQUARE RT 90) 
END 

This would create the 
following design: 

The other major feature of LOGO is that of text-

handling. This capability enables LOGO to be a full-fledged 

programming language. By using the text-handling feature of 

LOGO, the young programmer can print words, list words, 
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compose words, create random words and do list processing. 

A combination of turtle graphics and text-handling allows 

for the creation of programs that will play games, 

generate random sentences, tutor in math and create 

endless designs (Abelson, 1982). 

In addition, LOGO has the capabilities to allow the 

child to create music based on music theory. Current LOGO 

programs do not enable the user to program harmony but do 

allow for control of pitch, measure and repetition. LOGO 

can also handle computational problems from simple addition 

through trigonometric functions. 

LOGO is now made for a large number of micro

computers by many different companies. Each type of LOGO 

is different in some ways, but all have the generic features 

that make it unique. Those features are as follows 

(Harvey, 1982): 

1. LOGO is procedural. A program written in LOGO is 

written in small pieces called procedures. These 

procedures (as in the example of SQUARE above) can 

be combined into other procedures. The common 

computer of BASIC does not have this capability. 

2. LOGO is interactive. LOGO enables the user to type 

in a command to be used immediately. This makes it 

very easy to change one line of a program and 

provides instant feedback. 



3. LOGO is recursive. Not only can one procedure be 

used to create another procedure, it can be used 

within itself. This feature is useful when 

procedures must be repeated. 

LOGO: Pro and Con 

Although LOGO seems to have a wide range of 

possibilities for education, the experts in the fields of 

computers and education are not in total agreement as to 

the benefits of LOGO. 
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A review of the literature revealed there was more 

written in support of LOGO than against it. Molly Watt 

(1982), a consultant with Educational Alternatives, believes 

that LOGO puts the child in charge of the environment. 

The child is in charge of setting a problem to solve, making 

choices, playing with the problem, and building upon that 

which he or she has already done. 

Other proponents of LOGO express possible benefits 

to LOGO. According to Peter Kelman (1983), LOGO 

afficionados believe that LOGO effects on learning are 

"immediate, observable, unmeasurable, affective insights ... 

long-range, theoretically measurable, cognitive gain." 

Another benefit of LOGO is that it seems "to facilitate the 

learning of concepts such as the sequencing of events, 

rigorous use of syntax and specific vocabulary, control of 



events, and use of electronic technology for pleasure 

(Steffin, 1983). Rousseau and Smith (198l) believe that 

LOGO can enable the computer to be used to simultaneously 

control and liberate thinking. 
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There are some who are skeptical of LOGO. Among 

them are Rousseau and Smith who criticize the foundations 

of LOGO. They contend that many of Papert's ideas are 

contradictory to those of Piaget's. For example, Papert 

believes that children can deal with abstract concepts at 

an earlier age than does Piaget. While agreeing that a 

preoperational child would not be hurt by contact with a 

computer, Barnes and Hill (1983) warn that those experiences 

should never replace experiences with real objects. It is 

also pointed out that there is "a significant lack of 

research-backed support for the ideas present in 

Mindstorms (Rousseau, 1981). 

Research in LOGO 

In the past few years, interest in LOGO has 

increased. There has also been a rapid increase in the 

amount of research being done as to its effectiveness in 

teaching problem solving, its benefit to mathematics 

instruction, and how attitudes are influenced by LOGO. 

Following are summaries of some of the research 

studies in LOGO: 
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Queen's University, Ontario. In this study, which 

began in August of 1981, the subjects ranged in age from 

6 up. The intent of this project was to familiarize 

subjects with LOGO and to establish a consensus about some 

of the issues related to LOGO. This was not a statistical 

study. The findings were very favorable to LOGO's potential. 

LOGO appeared to be understood by students regardless of 

"school ability" and therefore, it was suggested that it 

might have a place in the instruction of special needs 

children. The researchers did believe, however, that much 

work needed to be done before teachers "can realistically 

be expected to use the power of this most attractive 

language" (Higginson, 1982). 

Cotting School, Massachusetts. In individual work 

with a variety of children with exceptional learning 

problems, Dr. Sylvia Weir found that computer training with 

LOGO produced many positive effects. For example, an 

11-year-old boy with dyslexia achieved a new level of self

confidence as he developed his understanding of LOGO. He 

began to take the initiative and the responsibility for 

his own choices as they related to the computer. A 

physically handicapped boy of 17 finally obtained the power 

to write, draw, and engage in problem solving tasks related 

to spatial relationships for the first time in his life. 
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It was also found that LOGO served as a tool for diagnosis 

and remediation. Overall, LOGO was found to have a 

profound effect on the degree of motivation among the 

exceptional children studied (Weir, 1981). 

Lamplighter School, Texas. In this study, LOGO was 

shown to improve the general problem solving abilities of 

students. During this year-long project, students in the 

third grade were randomly assigned to three rooms. Some 

students received more instruction in LOGO than others. Two 

classes received one-half hour per week. While the other 

received one hour per week. The students from the one hour 

LOGO homeroom performed significantly better than the other 

two groups and better than even a sixth grade level on the 

rule learning test of problem solving (Gorman, 1982). 

LOGO Project PROKOP, West Germany. The objective of 

this project was to teach 15 to 18 year-olds problem 

solving in an interesting environment. Several experimental 

classes were conducted over a two year span. Unlike most 

of the research found, this project primarily used the text

handling capabilities of LOGO instead of the graphics 

functions. An attempt was also made to integrate the work 

with LOGO into other interests of the students. This was 

not successful. The outcome of this study was the 

development of theories on constructing learning environ

ments (Boecker, 1982). 
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Massachusetts Institute of Technology, 

Massachusetts. In this study, the graphics and game 

development aspects of LOGO were used to determine if LOGO 

could be used to solve pedagogical problems. The 

population studied was high school physics students. The 

researcher wanted to determine if experiencing simulations 

of force and motion with LOGO would change student's 

misconceptions about how they learn. The results were 

favorable. In addition, it was shown that the student's 

level of overall understanding improved (diSessa, 1982). 

In another study at MIT, the use of the music 

capabilities of LOGO showed positive results. The use of 

procedural design, which is necessary when programming with 

LOGO, becomes "a kind of model for developing musical 

thinking, for the development of active, informed listening 

to real music, and the basis for building musical structure 

itself" (Bamberger, 1982). 

Research in LOGO seems to have been concentrated 

on the effectiveness of its various components on improved 

aptitude of students. The area of what affect LOGO has 

on teachers is relatively untouched. A question that might 

be addressed by research is what effect training in LOGO 

has on the attitudes of teachers concerning the use of 

computers in education. 



BASIC 

Regardil'g computers in public education, it is 
my basic view that as soon as children are in 
schools they should have the opportunities to 
program computers to solve mathematical 
problems. I have no special bias about which 
brand of computer. I would encourage having a 
variety for breadth of experience and inexpensive 
ones purchased in quantity to ensure 
accessibility to all children. BASIC is the 
most available language and can be used very 
appropriately. LOGO could be the second 
language (Shumway, 1984). 

The review of the literature has indicated that 

the view expressed above by Richard Shumway is typical to 

the view of the majority of schools across the country. 

BASIC is the language chosen in most instances to teach 

programming to children. The reasons for this are clear. 

BASIC, which stands for Beginner's All Purpose 

Symbolic Instruction Code, was developed in the early 

1960's at Dartmouth College by John Kemeny and Thomas 

Kurtz. This computer language was created specifically 

to teach students to use the computer (Luehrmann, 1983). 

The designers also wished it to be a "stepping stone" for 

students to using one of the more powerful computer 

languages (Sammet, 1969). Therefore, BASIC is a very 

simple language to learn, use, and translate. It has 

carried "simplification of programming" far beyond that 

of FORTRAN and COBOL, two other computer languages that 

were developed earlier (Rinder, 1981). The Computer 
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Glossary for Students and Teachers states in the definition 

of BASIC, II (it) is one of the easiest computer programming 

languages to learn and master ll (Schmalz, 1972). 

A second reason for the widespread use of the 

BASIC language in education is the fact that all commer

cially available microcomputers are equipped with some form 

of BASIC. IIWhether your machine is an Apple, PET, TRS-80, 

Texas Instruments, Atari, IBM, PMC, or any other popular 

model, its manufacturer has primed it to respond to the 

English-like computer language called BASIC II (Radin, 1984). 

There is no need, if one wishes to teach BASIC programming, 

to have any other software or hardware added to the micro

computer. Because of this fact, BASIC is not only used 

predominently in schools but also in homes and businesses. 

"Today more people use BASIC than any other computer 

language" (Luehrmann, 1983). 

It is, therefore, understandable why schools and 

school districts like Teaneck High School in New Jersey, 

Riverdale County Schools in the Bronx, New York, and the 

San Jose School District in California have chosen BASIC 

as the focus of their teacher computer in-service program. 

The review of the literature indicated that there 

was little done in the area of research into the effec

tiveness of teaching BASIC to students and teachers. 
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Attitudes 

Definitions of Attitudes 

The study of attitudes has received much attention 

as a research topic in the social sciences. There is not, 

however, one agreed upon definition for "attitudes." 

Halloran (1967) believes that this confusion stems from 

two distinct camps in the field of attitude research. One 

of these attempts to study attitudes by direct observation 

of or interview with the subject. The other group of 

attitude researchers "concentrate on the response tendencies 

or on predispositions to view the world in a certain way" 

(Halloran, 1967). 

G. W. Allport, in 1935 defined an attitude as "a 

mental and neutral state of readiness, organized through 

experience exciting a directive or dynamic influence upon 

the individual's response to all objects or situations with 

which it is associated." Halloran (1967) states that 

according to the definition given by Allport (1935), that 

attitudes are learned, dynamic, not always directly 

observable, a state of readiness and attitudes lead to 

evaluations. 

D. T. Campbell (1950) who believes that Allport's 

definition is weak because it could be true for beliefs, 

as well as attitudes, defines an attitude as "a syndrome 

of response consistency with regard to a set of social 
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objects." A similar definition that seems to meld those 

of Campbell and Allport states that an attitude is "an 

enduring system of positive and negative evaluations, 

emotional feelings and pro- and con-action tendencies, 

with respect to a social object" (Krech, 1962). 

Components of Attitudes 

The components of attitudes are more consistently 

acknowledged than are the definitions of attitude. Krech, 

Crutchfield, and Ballachey (1962), in The Individual in 

Society, identified three components of attitudes which are 

generally accepted throughout the literature. These 

components are the cognitive, affective and action tendency 

characteristics. Rosenberg and Hovland (1960) developed 

a "Schematic Conception of Attitudes" that graphically 

represents the components of attitude as follows: 

Measurable 
independent 
variables 

-'------Irl ~ULI . 

Intervening 
variables 

Intervening 

~Ieasurable 
dependent 
variables 

! 
/

sympathetic 
,------.1 nervous responses 

AFFECT 

COGNITION 

Verbal statements 
of affect 

I ------- Perceptual responses 

----..... Ti, /'I -- Verbal statements 
/ of beliefs 

ATTITUDES 

BEHAVIOR 
/ Overt actions ~ 

Verbal statements 
~concerning behavior 

Figure 1. Schematic conception of attitudes. 
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According to Krech, Crutchfield and Bellachey 

(1962), attitudes will differ in the influence on behavior 

according to their "primary characteristics." Each 

characteristic can vary according to how complex, how 

favourable and so on. These primary characteristics are: 

1. The nature of the three attitudinal components, 

namely: cognitive, affective, and behavioral 

tendency; 

2. The nature of the attitude system or systems brought 

into use by a particular situation; 

3. The nature of the total constellation, cluster or 

over-all pattern of the individual's attitude in 

general. 

Formation and Change of Attitudes 

Before one can attempt to change attitudes of 

others, it is necessary to understand how attitudes are 

formed and the ways in which attitudes are acquired. 

Campbell (1963) describes six modes for the acquisition of 

attitudes as follows: 

1. Blind trial and error, 

2. perception, 

3. perceptual observations of another person's 

responses, 



4. perceptual observations of the outcome of the 

explorations of another person, 

5. verbal instruction about responses to stimuli, -

6. verbal instruction about the characteristics of 

objects. 
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Teachers, it would seem, could be most influencial 

of another's attitudes through modes 3, 4, 5, and 6. The 

literature does suggest that teachers can indeed change the 

attitudes of children. 

Halloran (1967) summarizes attitude change as 

follows: 

1. It is possible to change attitudes. 

2. In order to produce change, a suggestion for 

change must be received and accepted. 

3. Reception and acceptance are more likely to occur 

when the suggestion meet existing personality 

needs or drives. 

4. The suggestion is more likely to be accepted if 

(a) it is in harmony with the accepted group norms 

and values, (b) the source of the message is per

ceived as trustworthy or expert, (c) the message 

follows certain rules of 'rhetoric' regarding 

order of presentation, organization of content, 

nature of appeal, etc. 



5. A suggestion carried by mass media plus face-to

face reinforcement is more likely to be accepted 

than a suggestion carried by either of these 

alone, other things being equal. 
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6. Change in attitude is more likely to occur if the 

suggestion is accompanied by change in other factors 

underlying belief and attitude. 

Therefore, to affect change in attitudes, the 

message must relate to individual needs, it must be 

reinforced by related events, it must guarantee social 

support of some kind and some method of action must be 

apparent. 

Teachers' Attitudes Toward Computers 

The attitudes of teachers toward computers has 

been identified as one of the primary factors in 

determining the success or failure of computers in 

education (Williams, 1984). The range of attitudes in 

this area goes from, "Please put more in my classroom" to 

"Maybe I can avoid them until I retire." 

According to Williams and Williams (1984), "The 

most significant implication of current teacher attitudes 

is the apparent need for specialized training in working 

with microcomputers." However, in their studies, the 

attitude change after training was not consistent. Some 

teachers that received several months of in-service 



training still were uncomfortable with computers. Others 

showed immediate attitude change with "hands-on" computer 

experience. 
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Williams and Williams (1984) have identified eight 

dimensions of "Teacher Computer Attitudes." These phobias 

include fear of uncertainty, fear of change, fear of 

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

that alter value systems, fear of machines that aspire to be 

human, fear of visible accountability, and fear about change 

in relations with students. 

For attitudes to be significantly changed, these 

phobias must be lessened in their intensity or eliminated. 



CHAPTER 3 

METHODS 

Experimental Design 

The purpose of this study was to determine the 

difference, if any, of a LOGO computer in-service on the 

attitudes of elementary school teachers toward computers. 

In addition, this study attempted to determine the difference 

on those attitudes that might be caused by demographic 

variables. This chapter presents the design, sample, 

instrument, treatments, and statistics applied to test the 

hypotheses. 

The Posttest-Only Control Group Design 

For this research study, a modified Posttest-Only 

Control Group Design was utilized. The formal notation as 

sighted by Campbell (1963) of this design is: 

R X 0 1 

R 

In the above design, R indicates random sampling, 

o indicates posttests and X refers to the treatment. 

The actual design used in this study was a variation 

of the preceding one designed to accomodate the two different 

treatments. In the design noted by Campbell (1963), there is 
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no treatment for the control group. In the case of computer 

in-service, some of the participants would not have enough 

general background to complete the posttest instrument if 

they had not received any previous computer training. It 

was therefore assumed that it was necessary for the 

experimental and the control group to go through a six-hour 

computer in-service. 

For the purposes of this study, a conventional 

computer in-service was substituted for no treatment. The 

participants receiving this treatment were considered the 

control group. Therefore, the actual design is as follows: 

R xl 01 

R 

In this design, xl indicated the experimental treatment 

and X2 indicates the control treatment. Both treatments 

are explained in-depth later in this chapter. 

Sample 

For this study, 300 elementary school teachers 

from a large metropolitan school district were selected 

at random. The random selection was done by numbering 

all elementary school teachers from 1 to 1338 and designing 

a computer program that would randomly select 300 of those 

numbers. The 300 teachers were then invited to attend a 

6-hour introductory computer in-service. The letter, 

notifying teachers of their selection is contained in 
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Appendix A. The first 60 teachers who responded were 

randomly assigned to one of the two treatments. The limit 

of 60 participants was determined by the number of 

computers available. The computer lab utilized had 15 

computers. Therefore, each in-service with two subjects 

per computer had a maximum of 30 positions available. 

Because of the contractual agreement between the 

teachers and the district, the participants in the in

services were on a voluntary basis. The sampling of 300 

was selected to insure at least 60 participants. Sixty 

people were selected but only 47 attended the in-services. 

The composition of the sample is represented in 

Table 1. 



Table 1. Composition of sample 

Demographic Variable 

Grade level taught: 

K-3 
4-6 

Teaching assignment: 

Regular program 
Special Education 

Months with computer in classroom: 

o 
0-4 
5-8 

Computer at home: 

Yes 
No 

Years of teaching experience: 

1-5 
6-10 

11-15 
16-20 
21+ 

Training hours on microcomputers: 

o 
0-6 
7-12 
13+ 

Gender: 

Male 
Female 
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Percent of Sample 

55.3 
45.7 

80.9 
19.1 

89.4 
8.5 
2.1 

23.4 
76.6 

10.6 
27.7 
19.1 
17.0 
25.5 

66.0 
14.9 
10.6 
8.5 

14.9 
85.1 



Posttest Instrument 

The 40-item posttest instrument used in this 

study is a combination of the two instruments discussed 

below. In addition, seven demographic questions were 

included. For the purposes of this study, the 40-items 

will be known as the Combined instrument. 

Demographic Data 
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The demographic data collected was selected to 

determine the equivalence of the control and experimental 

groups and to provide information on those extraneous 

variables which might influence the attitudes of elementary 

school teachers toward using computers in the classroom. 

The variables investigated with the instrument (see 

Appendix B) were; grade level taught, teaching assignment, 

with a computer in the classroom, availability of a 

computer at home, years of teaching experience, previous 

training on microcomputers, and gender. 

General Attitudes Toward Computers 

This portion of the instrument was intended to test 

the general attitudes of elementary school teachers toward 

computers (Hypothesis 2). Twenty items were selected from 

the forty-item Measuring Attitudes Toward Computers: The 

Computer Appreciator-Critic Attitude Scales developed by 

Walter M. Mathews and Abraham W. Wolfe (1983). 



On this five-point Likert-type scale, respondents 

are asked to rate their attitudes from strongly agree to 

strongly disagree. Mathews and Wolfe report that their 

instrument "possesses high face validity." They also 

report the reliability of the instrument as follows: 

Reliability was assessed on the two factor 
scales by means of split-half correlation and 
internal consistency. The correlation between 
split halves of the first factor (Appreciative 
attitude) was 0.74. The Spearman-Brown 
coefficient which predicts the increase of 
reliability from a hypothesized increase in 
the number of items was 0.85. Coefficient 
Alpha for the first factor was 0.88. Split
half correlations on the second factor 
(Critical attitude) was 0.78 which increased 
to 0.87 with the Spearman Brown formula. 
Coefficient Alpha was 0.89 for the second 
factor. 

The items that were selected from The Computer 

Appreciator-Critic Attitude Scales (Mathews, 1983) were 

numbers 5, 6, 10, 11, 12, 15, 16, 17, 19, 23, 24, 28, 29, 

30, 31, 33, 35, 38, and 39 on the Combined attitude 

instrument (see Appendix B). These items were selected 

on the basis of the factor analysis done by Mathews and 

Wolfe. Items with a factor loading at 0.58 or higher 

were chosen to achieve the maximum face validity. In some 

cases, items were not used to avoid unnecessary 

repetitiveness. 
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For the purpose of this study, this instrument will 

be referred to as the General instrument. 



Attitudes Toward Computers in Elementary 
School Classrooms 

The items on this portion of the instrument were 

designed to test Hypothesis 1 (the attitudes of elementary 

school teachers toward computers in the classroom). The 
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items were developed by the researcher using the five-point 

Likert-type scale as discussed above. The items fit into 

two categories designed to measure attitudes toward the 

appropriateness and utilizations of computers in the 

elementary school classroom. For example, an item involving 

the appropriateness of computers in elementary education is, 

IIChildren in grades K-6 can learn to program a computer." 

IIComputers will get in the way of teaching children ll is an 

item in the utilization category. Face validity was 

determined by showing the instrument to experts in the fields 

of computer science, educational psychology, and elementary 

education. 

The item numbers that represent this portion of the 

instrument on the Combined instrument (see Appendix B) 

are 1, 2, 3, 4, 7, 9, 13, 14, 28, 20, 21, 22, 24, 26, 27, 

32, 34, 36, and 40. This instrument will be called the 

Elementary Education instrument. 
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Treatments 

control Group 

The control group in this study, received a six

hour introductory computer in-service treatment with an 

emphasis in the BASIC language. The first hour was 

designed to provide background information on microcomputer 

hardware, software, keyboarding, technical terms, and uses 

of a computer in elementary education. The remaining five 

hours was a project oriented introduction into the computer 

language of BASIC (see Appendix C). In the project, or 

problem solving approach, subjects were given instruction 

in specific programming commands and then asked to solve 

small problems by applying that which was learned. The 

commands covered this six-hour treatment (see Appendix D) 

were limited by time and purpose. Instruction in commands 

such as PRINT, GOTO, INPUT, IF THEN, FOR NEXT, and READ 

DATA were selected because they would enable a teacher to 

write various drill and practice programs in the available 

time. Examples of the types of programs subjects were 

asked to revise and write are also included in Appendix D. 

Appropriate handouts (see Appendix D) were used as guides 

to BASIC commands and programs in BASIC. 

Experimental Group 

The experimental group received a six-hour 

introductory computer in-service with an emphasis in the 
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computer language of LOGO. The first hour of the in-service 

was the same as the first hour of the control treatment. 

The remaining five hours were composed of an introduction 

to the LOGO computer language using a project, problem 

solving approach (see Appendix E). The LOGO commands of 

DRAW, FD, BK, HOME, LT, RT, ST, HT, PU, PD, PC, BG, CS, 

and DRAW were introduced. In addition, the concepts of 

procedures, variables, editing, and recursion were covered 

to provide the subjects sufficient information with which 

to instruct children in beginning LOGO programming. 

Handouts were utilized to give direction in the use of 

LOGO commands and to provide examples of LOGO programs 

(see Appendix F) . 

Similarities of Treatments 

The experimental and control treatments were 

designed with many similar factors in an attempt to control 

a number of extraneous variables. These factors included: 

1. Both in-services were taught by the same instructor. 

2. Both in-services were taught on the same brand of 

computer hardware (Apple II with 16K RAM card) . 

3. Both in-services used the project, problem solving 

approach to instruction. 

4. Both in-services began with the same one-hour 

introduction to computers. 



5. Both in-services were conducted on consecutive 

days (3 hours per day for 2 days). 

6. Both in-services were developed with materials 

previously used in computer in-services in the 

district from which the sample was selected. 

7. Both in-services focused the projects on what 

elementary students and teachers could do with 

each language. 
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The above factors were followed in an attempt to 

insure that the only difference between the control and the 

experimental groups was the computer language (BASIC or 

LOGO) taught. 

Statistical Analysis 

Group Equivalence. The chi-square test was used 

to determine if a significant difference existed between 

the expected frequencies and the observed frequencies of 

the seven demographic variables. The variables that were 

tested were grade level taught, teaching assignment, 

computer in the classroom, computer at horne, years of 

teaching experience, training on microcomputers, and gender. 

Reliability and Validity of Measures. The 

reliability of the three instruments were obtained by 

applying Cronbach's (1951) coefficient-alpha formula to 

each. The convergent validity of the instruments were 



tested with the Pearson product-moment coefficient of 

correlation (Pearson r) . 

Hypotheses Testing. The statistic utilized to 
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test Hypotheses 1, 2, 3, and 4 was the t-test. This was 

applied to the mean scores on each of the three instruments 

for the control group and the experimental group to accept 

or reject Hypotheses 1 and 2. The t-test was also used 

to test for a significant difference in the mean scores 

on each of the three instruments for the demographic 

variables listed in Hypotheses 3 and 4. Hypotheses 1, 2, 

3, and 4 are restated below: 

1. There is no difference in attitudes toward using 

computers in the classroom between elementary 

school teachers after receiving BASIC or LOGO 

in-service training. 

2. There is no difference in attitudes toward 

computers in general between elementary school 

teachers after receiving BASIC or LOGO in-service 

training. 

3. Years of teaching experience, grade level taught, 

previous computer training, and gender do not 

affect elementary school teachers' attitudes 

toward using computers in the classroom. 



4. Years of teaching experience, grade level taught, 

previous computer training, and gender do not 

affect elementary school teachers' attitudes 

toward computers in general. 
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CHAPTER 4 

RESULTS 

The main purpose of this study was to determine 

if there is a difference between the computer related 

attitudes of elementary school teachers who undergo 

different types of computer in-services. Another purpose 

was to determine if there are other demographic factors 

which might affect those attitudes. This chapter presents 

the findings on each of the four hypotheses as well as a 

description of the reliability and validity of the 

instruments used in this study. 

Group Equivalence 

The frequency for each of the demographic variables 

(see Appendix B) was determined and converted to percent. 

For example, the percent of participants in the control 

group that taught in grades K-3 was 45.5% as compared to 

55.0% in the experimental group. The complete list of 

comparisons of the frequencies in each of the demographic 

variables is presented in Table 2. 
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Table 2. Group equivalence. 

Demographic Variable 

Grade level taught: 

K-3 
4-6 

2 
x(l)= .10 ; N.S. 

Teaching assignment: 

Regular program 
Special Education 

2 
x(1) = .45 ; N.S. 

Computer in classroom: 

Yes 
No 

2 
x(l) = 0.0 N.S. 

Computer at home: 

Yes 
No 

2 
x(1) = .59 ; N.S. 

Years of teaching experience: 

1-15 
16+ 

2 
x(l) = 2.56 ; N.S. 

Hours training on microcomputers: 

0-6 
7+ 

2 
x(l) = 2.42 N.S. 
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Frequency (%) 
Control Experimental 

45.5 
54.5 

87.0 

8.7 
91.3 

30.4 
69.6 

43.5 
56.5 

69.6 
30.4 

55.0 
45.0 

75.0 

12.5 
87.5 

16.7 
83.3 

70.8 
29.2 

91.7 . 
8.3 



Table 2--Continued 

Demographic Variable 

Gender: 

Male 
Female 

2 
x(l) = .58 N.S. 
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Frequency (%) 

Control 

8.7 
91. 3 

Experimental 

20.8 
79.2 



The chi-square formula was then applied to the 

frequency of each variable. This procedure was done to 

determine whether a systematic variable exists between the 

two groups with regard to the demographic variables. This 
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was done by comparing expected frequencies to actual values 

according to the following formula: 

i 
fi 

e 

where fi represents the observed frequencies in each cell o 

and fi is calculated as follows: e 

where c. is the frequency in a respective column marginal 
1 

and r. is the frequency in a respective row marginal. 
1 

N represents the total number of cases (Nie, 1975). The 

chi-square value for the variable of grade level taught was 

.10; for teaching assignment, .45; for the availability of a 

computer in the classroom, 0.0; for computer at home, .59; 

for years of teaching experience, 2.56; for training on 

microcomputers, 2.42' and for gender, .58. All of the chi-

square values, with 1 degree of freedom, indicated that 

there was no significant difference between the frequencies 

of participants with varying demographic variables in the 

control and experimental groups. The chi-square for one 



variable, the availability of a computer in the classroom, 

was 0.0. This indicates perfect agreement between the 

frequencies of each group (Sharp, 1979). 
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Based on the information supplied by the chi-square 

test, the two groups, control and experimental, which were 

chosen randomly, were not shown to be significantly 

different based on the demographic data collected. 

Reliability and Validity of Measures 

The reliability (internal item consistency) and the 

convergent validity of the three instruments used are 

reported on Table 3. The terms used for each of the 

instruments are General (attitudes toward computers in 

general), Elementary Education (attitudes toward computers 

in elementary school) and Combined (items of the General 

and Elementary Education instruments). The reliability 

and validity is presented for the entire sample (n=47), 

for the control group (n=23), and for the experimental 

group (n=24). 
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Table 3. Instrument reliability and validity. 

General Elementary Combined 
Education 

Sample: 

General (.92) 

Elementary Education .73 (.90) 

Combined .94 .92 ( • 94) 

Control Group: 

General ( .94) 

Elementary Education .73 ( .92) 

Combined .94 .92 ( .96) 

Experimental Group: 

General ( .89) 

Elementary Education .75 ( . 88) 

Combined .94 .93 ( .93) 
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Reliability 

The estimates of internal consistency were obtained 

by using the coefficient-alpha formula to each measure. 

Coefficient alpha was calculated using the following formula: 

k 
s~ K (1 

l: 

) i=l ~ 

ex. = K-1 - s2 
T 

where K equals the number of items, s~ equals the variance 
~ 

of the measuring instrument item i and s; equals the variance 

of the sum over the k items (Nie, 1975). Coefficient alpha 

is the maximum likelihood estimate of the reliability 

coefficient. The obtained values (which appear diagonally 

in parentheses in Table 3) indicate an acceptable 

correlation among items in each of the instruments. For 

the entire sample, the General instrument had an alpha 

coefficient of .92, the Elementary Education instrument 

obtained a .90 value, and the Combined instrument had an 

alpha coefficient of .94. A comparison of these coefficients 

and those reported by Mathews and Wolf (1983) indicate that 

these measures are internally consistent and therefore, 

reliable. 

Validity 

The Pearson product-moment coefficient, referred 

to as the Pearson r, was used to determine the strength and 

direction of the relationship between the three instruments. 



The formula for the Pearson r is as follows: 

where X. = ith observation of variable X 
l. 

Y. = ith observation of variable Y 
l. 

N = number of observations 

x = N 
Li =l Xi/N = mean of variable X 

Y = N L. 1 Y./N = mean of variable Y 
l.= l. 

(Nie, 1975). 
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1/2 

The resulting estimates of convergent validity are reported 

as the off-diagonal elements in each of the three sections 

of Table 3. The correlation coefficient values for the 

relationship between the instruments indicate a moderate to 

high correlation between all instruments for each group 

(see Table 3). For example, in the control group, the 

General and Combined measures exhibited the highest 

correlation (.94) followed by the Combined and Elementary 

Education measures (.92) and finally the Elementary 

Education and the General measures (.72). This trend is 

predictable and consistent throughout the three groups 

referred to in Table 3. 

In addition to the correlation coefficient, the 

shared variance between each of the instruments was 

calculated (r2 ). This shared variance identifies the 
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percent of variance that is common to the two measures 

(see Table 4). In each instance, the percent of shared 

variance between the instruments is greater than 50%. 

The General and Elementary Education measures displaced 

the lowest percent of shared variance (53%-56%) and, 

therefore, the highest percent of unique variance (47%-49%). 

This is predictible because they do not share any common 

items. The high percent of shared variance between the 

Elementary Education and Combined instruments and the 

General and Combined instruments reflect the fact that 

Elementary Education and General are sub-measures of the 

Combined instruments. 

Table 4. Instrument percent of shared variance 

Instrument %-Sample %-Control %-Experimental 

General/ 
Elementary 
Education 53 53 56 

Elementary 
Education/ 
Combined 85 85 86 

Combined/General 88 88 88 
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The estimates of convergent validity indicate that 

these instruments exhibit a moderate to high and positive 

relationship. 

Hypotheses Testing 

The t-test was selected to test each of the four 

hypotheses. This statistic was appropriate because in each 

hypothesis, the randomly selected groups are independent. 

There is no reason to expect that the two sets of mean 

scores are correlated with each other. Therefore, the t-test 

for independent means was applied to test each of the 

hypotheses. The t-test was also appropriate to test the 

hypotheses because it is used to compare mean scores of 

the groups and to determine if a significant difference 

exists. Steps to determine if the means are significantly 

different are as follows: 

1. Pooled variance was computed: 

S2 = (n1 - 1) 8 1
2 

+ (n 2 - 1) 8 2
2 

(n1 -1}+(n2 - 1) 

where S2 is the weighted average of the sample 

variances, 8 1
2 and 8 2

2 are the variances of each 

group scores, and n, and n 2 represent the number of 

sUbjects in each sample. 



2. The sample variance (Sa2 ) difference of the 

sample means was then computed: 

222 
Sd = (S In l + S In2 ). 

3. Finally, under the null hypothesis HO: (~l = ~2) , 

t corresponding to the difference in sample means 

(Xl and X2) was computed: 

ta = (XI _X2) 

Sd 

with 45 degrees of freedom. 

The level of significance established for the purposes of 

this study was .05. 

Hypotheses One and Two 

For the purposes of statistical analysis, the 
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hypotheses discussed in Chapter I are rewritten as follows: 

HO: There will be no difference between the mean 
I 

scores on the Attitudes Toward Computers in Elementary 

Education instrument of elementary school teachers in the 

control (BASIC) and experimental (LOGO) groups. 

HO: There will be no difference between the mean 
2 

scores in the General Attitudes Toward Computers instrument 

of elementary school teachers in the control (BASIC) and 

the experimental (LOGO) groups. 

To test Hypothesis One, the t-test was applied to 

the mean scores of the control and experimental groups on 

the Elementary Education instrument (see Table 5). The 



means of 40.04 (control) and 41.79 (experimental) 

produced a T score of .62 which indicates no significant 

difference between the mean scores of the groups. There-

fore, HO : is accepted. The scores on the Elementary 
1 

Education instrument did not differ significantly between 

those receiving the LOGO in-service and those receiving 

the BASIC in-service. 

Table 5. Hypothesis 1: T-test 

Instrument Control E~erimental 
X SD X SD 

Elementary 
Education 40.94 10.31 41.79 9.05 

T 

.62 

Hypothesis Two was tested with the same procedure 
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p 

NS 

outlined for Hypothesis One. The means of the control group 

(44.30) and the experimental group (44.58) on the General 

instrument, which are presented in Table 6, resulted in a T 

score of .09. The difference between the two sets of scores 

was also not significant, thus HO : is accepted. This implies 
2 

that there was not a significant difference in general 

attitudes toward computers between the control and the 

experimental groups. 
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Table 6. Hypothesis 2: T-test 

Instrument Control 
X SD 

E~perimental 
X SD T p 

General 44.30 12.23 44.58 9.38 .09 NS 

In addition, a t-test was done to compare the mean 

scores on the Combined Attitudes Toward Computers instrument 

for the BASIC and LOGO treatments. The results (see Table 7) 

were the same as those for the individual sub-measures. 

Table 7. Hypotheses 1 and 2: T-test. 

Instrument Control 
X SD 

E~erimental 
X SD T p 

Combined 84.35 20.96 86.38 17.21 .36 NS 

Hypotheses Three and Four 

The demographic variables that were tested to deter-

mine if anyone of them had a significant effect on the 

attitudes of teachers toward computers, regardless of the 

treatment administered, were teaching experience, grade level 

taught, previous computer training and gender. For the 

purposes of analysis, Hypotheses Three and Four are rewritten 

as follows: 



HO: There will be no difference on the mean 
3 

scores on the Attitudes Toward Computers in Elementary 

Education instrument of elementary school teachers with 

regard to: 

a. Teaching experience 

b. Grade level taught 

c. Previous computer training 

d. Gender 

HO There will be no difference on the mean 
4 
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scores on the General Attitudes Toward Computers instrument 

of elementary school teachers with regard to: 

a. Teaching experience 

b. Grade level taught 

c. Previous computer training 

d. Gender 

The divisions of each 

same as presented in 

Each portion 

analyzed separately. 

HO :, etc. 
4 

of the demographic variables 

Table 2. 

of Hypotheses Three and Four 

They will be referred to as 

is the 

was 

HO : 
3 

Teaching Experience. The mean scores of elementary 

school teadlers with 1-15 years and 16 or more years of 

experience were analyzed for significant differences. For 

mean scores of each of the three instruments, the T scores 

presented in Table 8, of 3.20 (Elementary Education) , 
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2.39 (General), and 3.01 (Combined) indicated levels of 

significance of p<.Ol, p<.03 and p<.Ol respectively. This 

indicates that there is a significant difference in mean 

scores for teachers with 1-15 years and 16 or more years 

of experience. The means on the Combined instrument of 

78.78 (1-15 years) and 94.30 (16+ years) indicate that the 

teachers in this study with 15 years or less experience had 

significantly more positive attitudes toward computers than 

those with 16 or more years. The results (see Table 8) of 

the t-test for teaching experience on the Elementary 

Education and the General instruments reflect the same 

relationship. 

Table 8. Hypotheses 3 and 4 (Teaching experience): T-test. 

Instrument 1-15 Years 16+ Years 
X SD X SD T P 

Elementary 
Education 37.41 6.99 45.70 10.75 3.20 <.01 

General 41. 37 8.97 48.60 11. 75 2.39 <.03 

Combined 78.78 14.35 94.30 21.03 3.01 <.01 

Based on the information presented in Table 8, HO 
3a 

and HO : are rejected at a .05 level of significance. 
3b 
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Grade Level Taught. The comparison of means and 

corresponding t scores for teachers of grades K-3 and 4-6 

are presented in Table 9. There was no significant 

difference in group means. However, teachers of grades 

4-6 scored slightly higher as a group (X = 42.43 on 

Elementary Education) on each of the three instruments as 

compared to K-3 teachers (X = 40.76 on Elementary Education). 

Table 9. Hypotheses 3 and 4 (Grade level taught): T-test. 

Instrument K-3 4-6 
X SD X SD T P 

Elementary 
Education 40.76 8.70 42.43 10.75 .55 NS 

General 44.76 10.93 45.48 10.68 .21 NS 

Combined 85.52 17.83 87.90 20.25 .40 NS 

Previous Computer Training. The means scores of 

subjects with 0-6 hours of training was compared to mean 

scores of those with 7 or more hours (see Table 10). The 

mean scores of those with more training were higher, but 

not significantly higher, than the others. 
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Table 10. Hypotheses 3 and 4 (previous computer training): 
T-test. 

Instrument 0-6 hours 7+ hours 
X SD X SD T P 

Elementary 
Education 40.92 9.27 41.00 11. 61 .02 NS 

General 43.82 8.86 47.11 17.08 .82 NS 

Combined 84.74 16.77 88.11 27.46 .48 NS 

Gender. The t-test for the demographic variable of 

gender indicates that the mean scores of females are not 

signficantly different from males (see Table 11). It is 

interesting to note that males scored slightly higher on each 

instrument. Differences of 4.94 on the Elementary Education, 

4.68 on the General, and 9.62 on the Combined instruments 

were calculated. 

Table 11. Hypotheses 3 and 4 (Gender): T-test. 

Instrument Male Female 
X SD X SD T P 

Elementary 
Education 45.14 7.93 40.20 9.78 1.26 NS 

General 48.43 7.72 43.75 11.13 1.06 NS 

Combined 93.57 12.46 83.95 19.64 1. 25 NS 
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Therefore, HO ., HO ., H
03d

·' HO ., HO : and 
3b 3c 4b 4c 

are all accepted. In this study, grade level taught, 

previous computer training, and gender did not significantly 

affect the attitudes of elementary school teachers toward 

computers. 

Summary 

The statistical anlaysis of the data collected for 

this study confirms the equivalence of the control and 

experimental groups as well as the internal item consistency 

and convergent validity of the three instruments 

administered. Hypotheses HO : and HO were rejected while 
3a 4a 

all other null hypotheses were accepted. Therefore, of the 

variables tested, teaching experience was the only one that 

produced a significant difference in the mean scores on the 

three attitude instruments. 



CHAPTER 5 

CONCLUSIONS, IMPLICATIONS, AND 
FUTURE RESEARCH 

Conclusions 

The findings from this study indicate that the 

attitudes of teachers toward computers in general and toward 

computers in elementary classrooms are not affected 

differently by in-service training with focuses on BASIC 

or LOGO. 

The non-significant results comparing the scores of 

the BASIC group and the LOGO group on the Attitudes Toward 

Computers in General instrument and the Attitudes Toward 

Computers in the Elementary School Classroom raise a 

number of questions as to why this occurred. 

For this study, the content of the computer in-

service did not differentially affect attitudes. 

These results, however, could have been influenced 

by several extraneous factors. Some of them became 

apparent during the treatments. Others are the result of 

conjecture formulated by the careful examination of the 

data. 

During the in-services conducted for this study, 

a number of technical problems were encountered by the 
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instructor and the subjects. These problems, involving 

hardware and software, occurred only in the group receiving 

the LOGO in-service. The hardware problems resulted at the 

subject to computer ratio increasing from 2:1 to 

approximately 3:1 for the first day. The following day, 

after the problems were corrected, some of the computers 

would not store LOGO programs properly. Some of the 

participants "lost" programs they had created. The 

instructor reported that when this happened, she could 

subjectively sense a drop in the enthusiasm of the class 

as a whole. 

These situations were not encountered in the BASIC 

in-service because the BASIC language is part of the 

computer's permanent memory and consequently requires less 

storage. It is, therefore, conceivable that the technical 

problems had a negative effect on the attitudes of the 

LOGO subjects. Thus, although the means are different in 

favor of the LOGO group, they are not significantly 

different. 

The instructor made another subjective observation 

that may have affected attitudes. The first part of the 

LOGO in-service involved a very concrete activity of 

drawing pictures with the computer. During this, the 

atmosphere was perceived by the instructor as very 

enthusiastic. That seemed to change drastically when many 



became frustrated during the more abstract and advanced 

portion of the in-service. 

Therefore, the very nature of LOGO being a 

procedural computer language and requiring advanced 

planning, could have adversely affected the attitudes of 

the subjects. This problem of frustration could possibly 

have been overcome with an in-service of more than six 
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hours. It is possible that the LOGO in-service could have 

produced significantly more positive attitudes toward 

computers if there had been enough time to overcome the 

frustration with more instruction in LOGO and time to use it. 

The findings of the analysis of the demographic 

data reinforced a commonly held belief that teachers with 

more years of experience are more resistant to change. 

Computers, and technology in general, represent a significant 

change in society and education. Teachers in this study with 

16 or more years of experience have probably seen a number 

of innovations come and go. Some of the more common ones 

are the teaching machines, programmed learning, and new 

math. It seems reasonable to assume they would be more 

suspicious of computers than those with 15 or less years of 

teaching experience. 

The results of tests for significant differences in 

scores between those with some or no previous computer 

experience, teachers in grades K-3 or 4-6, and males or 
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females indicate that these are not factors in the 

attitudes of teachers toward computers. The findings are 

neither unexpected or expected, consistent or inconsistent 

with earlier research. This is due to the lack of research 

in the area of computer education for teachers. 

In summary, the findings of this study indicate 

that the attitudes of teachers after receiving BASIC and 

LOGO in-services were not significantly different. These 

findings, however, could have been affected by a number of 

other factors including technical problems, the nature of 

LOGO and the length of the in-services. In addition, 

teachers' attitudes toward computers appear to decrease as 

their years of teaching experience increase. 

Limitations 

The following limitations should be considered 

when applying these findings. Although the generalizability 

of these results are strengthened by randomization, the 

ecological representativeness of them is questionable. 

Because the population from which the sample was selected 

was only one area of the country and from a large urban 

school district, it is possible that the findings do not 

reflect the attitudes of elementary school teachers in 

other locations. Additionally, the sample included 

counselors and librarians as well as classroom teachers. 



This was due to the contractual definition of "teacher" in 

the population district. 

Implications for Computer 
In-Service Planners 

The findings of this study, with limitations 

considered, indicate that those responsible for developing 
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computer in-service programs for elementary school teachers 

should not be concerned with what computer language is 

taught if positive attitudes are the goal. Instead, they 

should focus their attentions on those teachers with the 

most years of teaching experience since they are the group 

with the least positive attitudes. 

Recommendations for Future Research 

Research in the following areas would provide more 

information upon which to base the development effective 

computer in-services with the goal of positive attitudes 

toward computers: 

1. The effects of in-service in LOGO (with longer 

periods of treatment) on attitudes. 

2. The effects of different lengths of computer in-

services on attitudes. 

3. Pretest-Posttest designs to determine the effect 

of inservices on attitudes. 



4. Locus of control in computer in-services as a 

variable in the attitudes of teachers. 

5. The development of an instrument to determine 

attitudes toward computers in the elementary 

school classroom. 

6. The optimal number of students per computer. 
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TOM POTTER 
7731 East Adams Street 

Tucson, AZ 85715 

May 7, 1984 

Dear Elementary School Teacher, 

This letter is to invite you to participate in an 
introductory computer in-service course at the beginning 
of this summer. 
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As a part of a research study, I am conducting two 
6-hour IIIntroduction to Computers for Elementary School 
Teachers ll in-services. Each in-service will consist of two 
3-hour sessions on consecutive days. The schedule for the 
in-services, to be held at Rincon High School, will be as 
follows: 

In-service I 
In-service II 

June 11-12 
June 11-12 

8:30-11:30 a.m. 
12:30- 3:30 p.m. 

The focus of these in-services will be IIhands-on ll 

computer experience, introduction to programming and software 
evaluation. There will be no charge for the course and each 
participant will receive a certificate of completion and 
useful handouts and classroom activities. 

You have been randomly selected from all of the 
1338 elementary school teachers in the Tucson Unified School 
District, to receive this invitation. There are, however, 
only 60 spaces available in the in-services and 300 
invitations have been sent. If you would like to participate 
in this program, please fill out the attached form and mail 
it to me in the enclosed envelope (a stamp is also 
enclosed). The first 60 respondents will be randomly 
assigned to one of the two in-services and will be notified 
about the assignment by May 18, 1984. 

These in-services are consistent with those 
previously offered by TUSD and are designed to give 
elementary teachers a basis for using computers in the 
classroom. The TUSD five-year-plan calls for the first 
phase of elementary school computer implementation to begin 
in the fall of 1985, so begin your preparation early! 



The data collected will be used to study the 
effects of computer in-services on elementary school 
teachers. The instrument that will be used to gather the 
data will be an anonymous, simple, short questionnaire. 
No names will be used in any reports of this information. 
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I appreciate your consideration of participation in 
the in-service program. Remember, spaces will be filled on 
a first-come, first-served basis. If you have any questions, 
please feel free to call me at the Lee Instructional 
Resource Center (628-2391) or at horne (298-6718). 

Sincerely, 

Tom Potter, 
Acting Assistant 
Director for Hea1th/ 
Math/Science/Computers 

Yes, I would like to attend one of the computer in-services. 

NAME ________________________________ __ SCHOOL 

HOME ADDRESS ________________________________ __ ZIP __________ __ 

HOME PHONE ------------------------- SCHOOL PHONE ______________ __ 

SIGNATURE __________________________________________________ __ 

Please return this form as soon as possible. Thank you. 
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INTRODUCTORY COMPUTER IN-SERVICE QUESTIONNAIRE 

PART I 

1. What grade(s) did you teach in 1983-84? 
K __ 1 __ 2 __ 3 __ 4 __ 5 __ 6 __ 

2. What was your teaching assignment in 1983-84? 

Special Education Program __ Regular Program __ 
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3. What was the amount of time you had a computer in your classroom in 1983-84? 

9 months __ 5-8 months __ 1-4 months o months 

4. Do you have a computer at home? 

If yes, what make is it? 
App1e __ IBM __ Radio Shack CODDl1odore Other (please specify) __ 

5. How many years have you been teaching? 

0-5 6-10 __ 11-15 . 16-20 21+ 

6. How much training have you had on microcomputers? 

o hours __ 1-6 hours 6-12 hours __ 13+ hours __ 

7. Are you a 

Male Female 



INTRODUCTORY COMPUTER IN-SERVICE QUESTIONAIRE 

PART II· 

Directions: Please indicate lour response to the following statements with one of 
the following: 3trongly agree (SA), agree (A), not sure (NS), disagree 
(D) or strongly jisagree (SD). Circle the appropriate response. 

1. I ~ould prefer not to have a computer in my classroom. SA A NS D 

2. Upper elementary school chlldren can learn to program SA A NS D 
pictures on the computer. 

3. A classroom computer will quickly loose its appeal to children.SA A NS D 

84 

SO 

SD 

SD 

J. If my students use a computer, they will be better prepared SA A ~S D SO 
for junior high and high school. 

5. My knowledge of what is going on in the world is more up-to- SA A NS D 5D 
date because of computers. 

o. Computers are decreasing our freedom. SA A ~S 0 SO 

7. Ch11dren in grades K-o can learn to program a computer. SA A NS 0 SO 

8. Th! idea of computers 1n ~ducation is exciting. SA A NS D SD 

9. Co:nputers will get in the way of teaching children. SA A NS D SD 

10. Our lives will continue to be better because of computers. SA A NS 0 SO 

11. Sometimes I feel I have no more meaning to society than a SA A NS D SO 
pack of computer cards. 

12. By doing tedious tasks computers allow people to do more SA A NS D SD 
creative work. 

13. Computers have a place in elementary school classrooms. SA A NS 0 SD 

14. Drill and practice is the best use of computers in education. SA A NS D SO 

IS. People are becoming too dependent on computers. SA A NS D SO 

10. Computers have too much control over peoples lives. SA A NS D SO 

17. The world is better because of computers. SA A NS D SD 

18. Computer Assisted Instruction in education belong only in SA A NS D SD 
junior high and high schools. 

19. Computers mean progress. SA A NS D SD 

20. Students that used computers 1n the elementary school don't SA A NS 0 SO 
have any advantage over those who dldn't have that opportunity. 

21. A ~omputer in the classroom would be a motivational factor SA A NS 0 SO 
for children. 



22. Children with a little instru~tion. can work with a 
computer without constant attention. 

23. We are becoming to dependent on computers. 

24. Teaching computer progrlllllllling belongs 1n J Unlor high and 
high schools. 

25. Computers are really necessary. 

26. If I had a ~hoice. 
computer in it. 

would choose a classroom w1th a 

27. The best use of computers in edu~ation is for developing 
problem solving skills. 

28. Computers reduce people to "numbers". 

29. The solution to our problems lies 1n improved te~hnology. 

30. The amount of ~ontrol computers have over our 11ves leaves 
me with a feeling of powerlessness. 

31. My life has been over-complicated by computers. 

32 .. A classroom computer will allow more time for individual 
instruction in other subjects. 

33. I appreciate computers. 

3~. Children. with a little instru~tion. ~an work with a 
computer without constant attention. 

35. Our freedom 1S being limited by computers. 

36. It makes me nervous to think about having "omputers 
1n education. 

37. Computers. really help us. 

38. Computers are making our lives better. 

39. Technology is changing our lives too rapidly. 

~O. Graphics are to difficult for children below junior 
high school age. 

SA A NS 

SA A NS 

SA A NS 

SA A !'IS 

SA 

SA A !'IS 

SA A :-IS 

SA A NS 

SA .~ :-lS 

SA A NS 

SA ~S 

SA A NS 

SA A NS 

SA A 'IS 

SA .~ 'lS 

SA A NS 

SA A ~S 

SA A NS 

SA A NS 

* Portions adapted from the Computer Appre~iator--Critic Attitude Scales. 
Wolf. W.M. 1983. 
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o so 

o so 

o so 

o so 

D so 

o so 

o so 

o <;0 

o so 

o so 

o so 

o so 

o 3D 

o SO 

o SO 

o SO 

o SO 

o so 

o SO 
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Basic Workshop 

Goal 

To introduce elementary education teachers who 

have no prior computer experience, to an assortment of 

educational software and to BASIC as a means of 

individualizing classroom instruction with computers. 

Material 

I. Handouts 

a. Parts of computer system 
Use of the disk drive 
Direct commands 

b. Initializing a diskette 
Transfer (copy) from one disk to another 

c. Software evaluation/types of software 

d. Sample educational programs (4) 

Programs easily changed for 
individualized instruction 

II. Training disks 

III. Blank disks for initializing and copying 

Workshop Outline 

Hour 1-2 

Vocabulary 
Operation of hardware 
Hands-on use of disks 
Review: TUSD computer curriculum for elementary 

schools 
Software evaluation 
Handouts # 1, # 2 
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Hour 3 

Introduction to BASIC 
System commands 
BASIC statements: PRINT, GOTO, LET 
Use of punctuation marks, ; : 
Handout #3 

Hour 4 

More BASIC commands: INPUT, IF/THEN 

Hour 5 

Initializing disks 
Loading/saving programs 
Computer mathematical operations 
Handout #4 

Hour 6 

Changing programs to individualize instruction 
Review saving/loading programs 
Handout #5 
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Basic Commands 

HOME - Clear the screen 

PRINT - Print specified material on the monitor screen. 

Material in quotation marks will be reproduced 

exactly. 

10 Print Hi, my name is John." 

run 

Hi, my name is John. 

(colon) - Separates commands on the same line. 

10 Print "Hi" " Print "There" 

run 

Hi 
There 

INPUT - Computer stops and waits for a response. It will 

not move to the next command until RETURN is hit. 

90 

A .. ? .. will appear on the screen when program is run. 

Input A$ - words or letters (and symbols) 
(numbers can be typed in, but they 
won't be able to be used for 
mathematical calculations). 

Input A - numbers 

GOTO - Instructs computer to go directly to a specified 

line number. 

Used to instruct computer to bypass commands or 

return to previous commands. 



10 Home 
20 Print "One" 
40 Print Two" 
50 Print "Three" 
60 Print "Four" 
30 GOTO 60 

10 Home 
30 GOTO 20 
20 Print "Forever" 
40 Print "Amber" 
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IF - THEN - Instructs computer to follow a command ONLY if 

certain conditions are met. If condition(s) 

are not met the computer will ignore the rest 

of the line and move on to the next numbered 

line. 

END - Terminates program 



]PR#O 
]LIST 

5 
10 REM QUIZ SAMPLE 

QUIZ SAMPLE 

20 REM MICROCOMPUTER TRAINING FOR TEACHERS 
30 REM 26 JULY 1982 

100 PRINT "1) THE CAPITAL OF ARIZONA IS" 
110 PRINT" A) TUCSON" 
120 PRINT" B) PRESCOTT" 
130 PRINT" C) PHOENIX 
140 PRINT" D) NONE OF THE ABOVE" 
145 PRINT 
150 INPUT "THE ANSWER IS "iA$ 
160 IF A$ = "A" THEN PRINT "NO, TUCSON IS THE BEST, 

BUT NOT THE CAPITAL." 
165 IF A$ = "A" THEN GOTO 200 
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170 IF A$ = "B" THEN PRINT "NO, THAT WAS A LONG TIME AGO." 
175 IF A$ = "B" THEN GOTO 200 
180 IF A$ = "C" THEN PRINT "HOORAY, YOU'RE ABSOLUTELY 

RIGHT!" 
185 IF A$ = "c" THEN GOTO 300 
190 IF A$ = "0" THEN PRINT "NO, BETTER LOOK AT THOSE AGAIN." 
195 IF A$ = "0" THEN GOTO 20a 
197 PRINT "YOUR ANSWER MUST BE A, B, C, OR 0" 
200 PRINT "TRY AGAIN" 
210 GOTO 150 
300 END 

]PR#O 
]LIST 

5 

QUIZ SAMPLE USING READ 

10 REM QUIZ SAMPLE USING READ AND DATA 
20 REM MICROCOMPUTER TRAINING FOR TEACHERS 
30 REM 26 JULY 1982 

100 N = 2 
110 FOR I = 1 TO N 
120 READ Q$, CAS, CBS, CC$, CDS, A$ 
125 PRINT 
130 PRIN'r Q$ 
140 PRINT" A) "CA$ 
150 PRINT" B) "CB$ 
160 PRINT" C) "ce$ 



]LOAD COUNT 
]LIST 

10 X = 1 
20 PRINT X 
30 LET X = X + 1 
40 GOTO 20 
50 END 

]LOAD GUESS3 
]LIST 

5 HOME 
7 C = 0 

10 W$ = "HAPPY" 
20 PRINT "I AM THIKING OF A FIVE-LETTER WORD THAT SRARTS 

WITH H. CAN YOU GUESS IT." 
30 INPUT A$ 
35 C - C + 1 
40 IF A$ = W$ THEN PRINT "YOU GOT IT!!": GOTO 100 
45 IF C = 3 THEN PRINT "SORRY, YOU'VE HAD 3 TRIES. THE 

ANSWER IS 'HAPPY''': GOTO 100 
50 IF AS < W$ THEN PRINT "NO, THIS WORD COMES AFTER YOUR 

WORD IN THE DICTIONARy. lI
: PRINT: GOTO 30 

60 IF A$ > W$ THEN PRINT "NO, THIS WORD COMES BEFORE YOUR 
WORD IN THE DICTIONARY.": PRINT: GOTO 30 

100 END 
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170 PRINT" D) "CDS 
180 PRINT 
190 INPUT "THE ANSWER IS "'SA$ 
200 IF A$ = SA$ THEN PRINT "YOU'RE SMART!!!" 
210 IF A$ = SA$ THEN GOTO 300 
220 PRINT "NO, TRY AGAIN PLEASE" 
230 GOTO 190 
300 NEXT I 
400 DATA THE CAPITAL OF ARIZONA IS, TUCSON, PRESCOTT, 

PHOENIX, NONE OF THESE, C 
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410 DATA THE MOUNTAIN RANGE NORTH OF TUCSON IS, RINCONS, 
CATALINAS, SANTA RITAS, TUCSONS, B 

500 END 

]LOAD IFTHEN3 
]LIST 

10 HOME 
15 PRINT 
20 PRINT "WELL, HELLO THERE. HOW ARE YOU TODAY?" 
30 INPUT A$ 
40 IF A$ = "FINE" THEN PRINT "THAT'S GREAT!! ME TOO,'"1 

GOTO 100 
50 IF A$ = "TERRIBLE" THEN PRINT "THAT'S TOO BAD. BETTER 

WATCH THOSE WILD NIGHTS!": GOTO 100 
60 PRINT "SORRY, I DON'T UNDERSTAND THAT. PLEASE ANSWER 

"FINE" OR "TERRIBLE". (UNLESS YOU WANT TO RE-PROGRAM 
ME!)": GO TO 15 

100 END 

]LOAD GUESS 
]LIST 

5 HOME 
10 W$ = "HAPPY" 
20 PRINT "I AM THINKING OF A FIVE-LETTER WORD THAT 

STARTS WITH H. CAN YOU GUESS IT?" 
30 INPUT A$ 
40 IF A$ = W$ THEN PRINT "YOU GOT IT!!": GOTO 100 
50 IF A$ < W$ THEN PRINT "NO, THI S WORD COMES AFTER YOUR 

WORD IN THE DICTIONARY.": PRINT: GOTO 30 
60 IF A$ > W$ THEN PRINT "NO, THIS WORD COi'mS BEFORE YOUR 

WORD IN THE DICTIONARY.": PRINT: GOTO 30 
100 END 



]PR#O 
]LIST 

o 

OLD TRUE-FALSE 

1 REM TRUE FALSE QUIZ 
2 REM WRITTEN BY LIZ WHITAKER 
3 REM TO CHANGE THE NUMBER OF QUESTIONS. 
4 REM CHANGE LINE 95. 
5 REM THEN CHANGE THE DATA IN LINES 2001 ON. 
6 REM NOTE THAT THE QUESTION IS TYPED FIRST. 
7 REM THEN A COMMA, AND THEN THE ANSWER T OR F. 
8 REM IF YOU HAVE MORE THAN 20 QUESTIONS 
9 REM YOU WILL ALSO HAVE TO CHANGE LINE 12. 

12 DIM Q$ (20), A$ (20) ,C (20) 
13 HOME 
15 PRINT 
20 PRINT "THIS IS A TRUE - FALSE QUIZ" 
25 PRINT 
30 PRINT "WHEN THE COMPUTER GIVES YOU A QUESTION." 
35 PRINT 
40 PRINT "YOU ARE TO CHOOSE THE CORRECT ANSWER." 
45 PRINT 
50 PRINT "AND TYPE EITHER 'T' OR 'F'.lI 
55 PRINT 
75 PRINT 
80 PRINT "TYPE IN ANY NUMBER 0-200 TO BEGIN" 
85 PRINT 
90 INPUT Z 
95 N = 6 
96 HOME 
97 FOR I = 1 TO Z"P = RND (1): NEXT I 

100 FOR I = 1 TO N 
105 C(I) = 0 
110 READ Q$(I) ,A$(I) 
120 NEXT I 
200 FOR I = 1 TO N 
210M = I NT ( RND ( 1) (N) + 1 
220 IF C(M) - 1 THEN GOTO 210 
224 HOME: PRINT: PRINT 
225 PRINT "QUESTION NO. "I 
230 PRINT: PRINT Q$(M): PRINT 
240 PRINT: INPUT "THE ANSWER IS: "iG$ 
242 C(M) = 1 
245 L c LEN (A$(M» 
250 IF LEFT$ (G$,L) - A$(M) THEN GOTO 300 
260 PRINT PRINT lINO, THE ANSWER IS "iA$ (M) 
270 PRINT: GOTO 400 
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300 PRINT PRINT "CORRECT!!!" 
310 K = K + 1 
400 PRINT INPUT "HIT RETURN"iX$: HOME 
410 NEXT I 
500 HOME 
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520 PRINT : PRINT "YOU CORRECTLY ANSWERED "K" QUESTIONS" 
530 PRINT: PRINT "OUT OF "N"." 

2001 DATA A PERSON'S PERSONALITY IS PARTLY SHOWN BY THE 
WAY HE REACTS TO PEOPLE AND THINGS AROUND HIM .. T 

2002 DATA THERE IS A WIDE RANGE OF NORMAL PERSONALITY 
TRAITS., T 

2003 DATA MUCH OF A PERSON'S PERSONALITY IS FORMED THROUGH 
HIS HEREDITY BEFORE HE IS EVEN BORN.,T 

2004 DATA PHYSICAL CHANGES IN A PERSON'S BODY CAN OFTEN 
AFFECT HIS EMOTIONS.,T 

2005 DATA BEING ABLE TO ADAPT TO A NUMBER OF DIFFERENT 
SITUATIONS IN LIFE IS AN IMPORTANT PART OF A PERSON'S 
PERSONALITY.,T 

2006 DATA A SOCIALLY MATURE PERSON IS SOMEON WHO IS 
USUALLY ABLE TO SHUT HIMSELF OFF FROMPROBLEMS OF 
SOCIETY. ,F 

4000 END 

] LI ST HANGMAN 

3 
4 REM HANGMAN SPELLING PROGRAM 
5 REM IF YOU WANT TO CHANGE THIS 
6 REM PROGRAM, THERE ARE TWO LINES 
7 REM YOU MUST RETYPE. 
8 REM LINE 55 TELLS YOU HOW MANY WORDS 
9 REM ARE IN YOUR LIST 

10 REM LINE 2000 IS THE DATA LINE WHERE 
11 REM THE WORDS ARE LOCATED. 
12 REM TO MAKE THE CHANGES, SIMPLY 
13 REM TYPE "LIST 55" AND PUSH RETURN. 
14 REM IF THAT IS NOT THE NUMBER OF 
15 REM WORDS YOU HAVE, RETYPE THAT LINE 
16 REM WITH THE APPROPRIATE NUMBER. 
17 REM THEN TYPE "LIST 415" AND RETURN. 
18 REM NOW RETYPE THAT LINE WITH THE 
19 REM WORDS YOU WANT TO USE SEPARATED 
20 REM BY A COMMA. 
27 TEXT 
28 HOME 
30 GOSUB 1300 
40 DIM Z$(25) 
45 DIM C(50) 
46 DIM M$ (50) 



50 
55 
60 
70 
80 

90 
92 

100 
105 
106 
107 
110 
120 
130 
140 
150 
160 
170 
180 
190 

]LIST 

1399 
1400 
1410 
1420 

2000 

2010 
2020 

2030 
2040 
2050 
1060 

DIM C$ (25) 
N = 20 
HOME 
VTAB 6: PRINT "INSTRUCTIONS:": VTAB 8 
PRINT "WHEN ASKED FOR A LETTER, KEY IN YOUR 
HIT RETURN. IF YOU WISH TO GUESS THE WORD, 
(ZERO) AND RETURN WHEN ASKED FOR A LETTER. 

PROGRAM WILL THEN ASK FOR YOUR WORD GUESS. 

N: READ M$(I): NEXT I 
STARTS HERE 
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GUESS AND 
HIT 0 
THE 

GOSUB 1410 
FOR I == 1 TO 
REM NEW WORD 
FOR I = 1 TO 25:Z$(I) = " ":C$(I) = " ":P - 0: NEXTI 
A$ = "" 
D$ = "" 
R = INT (N * RND (1) + 1) 
IF C(R) = 1 THEN 110 
C (R) = 1 
W$ = M$ (R) 
REM DRAW GALLOWS 
HOME 
GR 
COLOR= 1 
FOR A = 0 TO 39 

o 
o 
o 
o 
o 

1399-

RETURN 
VTAB 17 
PRINT" ***HIT ANY KEY TO CONTINUE***";: GET N$: 
RETURN 
DATA COMPUTER,MICROCOMPUTER, MONITOR,DISKETTE,HARDWARE, 
SOFTWARE, PROGRAM ,PRINT ,RUN ,LIST,TABLE ,CABLE ,SPEAKER, 
POWER ,MEMORY , INPUT ,OUTPUT ,KEYBOARD ,BASIC ,GRAPHICS 
REM 
REM GIVEN TO APPLE CORE OF SAN FRANCISCO BY THE 
AUTHOR JEFF FRANKEL ... 
REM 
REM LAST MOD. APRIL 1983 
REM 
REM 'HANGPERSON' 
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LOGO IN-SERVICE 

LOGO Workshop 

Goal 

To introduce elementary education teachers who have 

no prior computer experience, to an assortment of educational 

software and to LOGO as a teaching tool to encourage active 

learning through exploration and discovery. 

Materials 

Handouts: 

1. Glossary of computer terms 
2. Software evaluation 
3. Types of software 
4. Summary of beginning LOGO commands 
5. LOGO projects 
6. Using LOGO in the classroom: The project 

approach (magazine article) 
7. Edit mode 

LOGO File Disks 

Containing circle procedures and procedures using 

inputs and recursion 

Workshop Outline 

Hour 1-2 

Same as BASIC 



Hour 3 

Introduction to philosophy of LOGO 
Introduce draw mode and no draw mode 
Introduce beginning LOGO commands, use of color 
Handouts #4, #5 

ASSIGNMENT: PROJECT 1, HANDOUT #5 

Hour 4 

Discuss Edit Mode 
1. Defining a procedure 
2. Using a procedure as a subprocedure 
Handout #7 

ASSIGNMENT: PROJECT 2, HANDOUT #5 

Hour 5 

Discuss handout #6 - Magazine article 
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"Using LOGO in the classroom: The Project Approach" 

Explain using division for regular polygons 
Discuss using the LOGO file disk: save, catalog, read 

ASSIGNMENT: PROJECT #3 

Hour 6 

Introduce circle procedure from LOGO file disk 
Give examples of input and recursion from file disk 
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Summary of Beginning LOGO Commands 

TURTLE COMMANDS 

Command Abbreviation 

FORWARD FD 
BACK BK 
HOME 
LEFT LT 
RIGHT RT 
SHOWTURTLE ST 
HIDETURTLE HT 
PENUP PU 
PENDOWN PD 
PENCOLOR PC 

SCREEN COMMANDS 

Command Abbreviation 

BACKGROUND 
CLEARSCREEN 
DRAW 
NODRAW 
TEXT SCREEN 
SPLITSCREEN 
FULL SCREEN 

BG 
CS 

ND 
<CTRL> T 
<CTRL> S 
<CTRL> F 

FILE COMMANDS 

READ 
SAVE 
SAVEPICT 
READPICT 
ERASE 
ERASEPICT 

PENCOLORS on BG 0 

PC 0 
PC 1 
PC 2 
PC 3 
PC 4 
PC 5 
PC 6 

BLACK 
WHITE 
GREEN 
VIOLET 
ORANGE 
BLUE 
REVERSE 

Commands used in all LOGO 
domains (Graphics, Music, 
Computation, Etc.) 

TO ... REPEAT CATALOG 
END CTRL F POTS 

ERASE 
READ EDIT 
SAVE <CTRL> 0 

<CTRL> D 
<CTRL> K 

<CTRL> C 
<CTRL> G 
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?LOGO Projects 

USE COLOR EXTRAVAGANTLY!!!!!!!!! 

Project 1: 1I-1MEDIATE MODE 

1. Draw a rectangle; a triangle 

2. Draw your initials. 

Project 2: FOURS IDE 

1. Define a procedure to make a foursided figure (not a 
square) 

2. Define a procedure(s) to use your FOURS IDE as a sub
procedure. 

EXAMPLE: 

TO FOURS IDE 
REPEAT 2 [FD 45 RT 130 FD 30 RT 50] 

END 

TO PINWHEEL 
REPEAT 4 [FOURSIDE RT 90] 

END 

TO SUPER.PINWHEEL 
REPEAT 6 [FOURSIDE RT 60] 

END 

project 3: Shapes using division 

1. Write a procedure that will draw a regular centagon. 

2. Write a procedure that will draw a regular 12 sided 
figure, an eight sided figure. 

3. Use repeat to define a procedure using the above as 
subprocedures. 

Project 4: POWERFUL IDEAS #1 
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1. Write a procedure that draws a small regular pattern. 



EXAMPLE: 

TO TRIANGLE 
REPEAT 3 [FD 20 RT 120] 

END 
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2. Write a procedure that combines the simple pattern into 
a more complex pattern. 

EXAMPLE: 

TO HEX 
REPEAT 6 [TRIANGLE RT 60] 

END 

3. Write a procedure that combines this pattern in some 
regular fashion. 

EXAMPLE: 

TO SNOWFLAKE 
REPEAT 6 [HEX FD 40 HEX BK 40 RT 60 FD 40 HEX] 

END 

MORE EXAMPLES::: 

TO CURVE 
REPEAT 8 [FD 4 RT 15] 

END 

TO TRILLIUM 
REPEAT 3 [CURVE RT 180 CURVE RT 60] 

END 

TO GARLAND 
REPEAT 6 [TRILLIUM PU FD 80 RT 60 PD] 
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