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The purposes of this study were (1) to identify and 

describe computer-related programs in secondary schools; 

(2) to identify and describe the perception of selected 

leaders in the field regarding the role of computer 

education in secondary schools in the future; (3) to 

utilize findings to recommend a program of computer-related 

education for secondary schools; and (4) to suggest the 

implications of this program. 

Questionnaires were received from 186 (79 per cent) of 

the 234 principals from fifty-three districts in Texas which 

had previously indicated offering computer courses and from 

ninety-nine (73 per cent) of the 135 teachers listed for 

TEA and published in Guidelines for Computer Mathematics, 

1977. Interview questions were sent to forty-two computer 

professionals. Answers to interview questions were 

recorded on cassette tape and returned by nineteen 

(45 per cent) professionals. 

Some major findings of this study were that 66 per cent 

of the schools contacted offered one to three computer 

courses. The courses most frequently offered were problem 



solving, computer literacy, and programming. Computer 

courses have been offered for an average of six years in 

the responding schools. Sixty-one per cent of the courses 

were offered under the mathematics department but computer 

professionals stated a computer science department would be 

better. Five schools required courses containing computer-

related material for graduation and eight schools used them 

as substitution for other courses. Teachers were primarily 

responsible for originating computer-related programs and 

for requesting new courses. Four teachers had computer 

science certification and nineteen had computer-related 

work experience. Computer professionals stated that the 

need for computer education in the secondary schools will 

increase in the future. 

On the basis of information gained from the survey, 

the following conclusions were reached. 

1. Few teachers had either a formal or professional 

education in the computer field. 

2. Although computer-related courses were not found 

to be offered through a computer science department 

computer professionals said this would be the best 

administrative arrangement. 

3. Findings show that 18 per cent of the schools 

taught computer operations and 24 per cent taught keypunch. 

However, selected leaders said that keypunch and computer 



operations are not important subjects for high school 

students. 

4. Few schools require computer-related courses for 

graduation or recommend substituting computer courses for 

other courses. From this, it follows that requirement or 

substitution will not be common in the near future. 

5. The following computer-related courses were 

suggested as ones that might be taught in secondary 

schools: Computer Literacy, Computer Programming, and 

Computer Structures. 

Recommendations are that an extensive study be made 

on the interface between high school computer courses and 

introductory computer courses in colleges and universities 

and that a study be made comparing the use of large 

computers and microprocessors in the classroom. 
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CHAPTER I 

STATEMENT OF THE PROBLEM 

Introduction 

The lives of many people are being influenced by the 

computer because of its speed, accuracy, and storage 

capacity. The use of computers is impinging upon almost 

every aspect of people's lives, including such diversified 

facets as shopping, cooking, medicine, banking, and insur-

ance . Many people do not understand the manner in which 

computers affect their lives. "As computer usage becomes 

evermore common in coming decades, the extent of instruction 

about computers will have to expand as well" (9, p. 52). 

The President's report on Computers in Higher Education 

states that the majority of college students are receiving a 

second class technical education for the future because 

adequate computing facilities are not available in all 

colleges (5, p. 9). Even if college computer capability 

were upgraded, the majority of people in this country do not 

attend college. "In order to reach the greatest number of 

people before their entrance into our computerized work 

world, the secondary schools will have to present a well 

organized program of study in computer technology" 

(8, p. 1). Because of this need, computers are becoming 



more and more prevalent in secondary schools. "It can be 

projected that within the next decade every secondary school 

in the country will have access to a computer system for 

some type of administrative or instructional application" 

(1, p. 35). Terry (17, p. 43) in his survey of Texas school 

districts states that in 1976, 72 per cent of all school 

districts responding used electronic data processing, while 

a study by Shaver (16, p. 29) concluded that only 30 per 

cent of Texas school districts responding were using 

electronic data processing in 1969. When one considers the 

instructional area alone, this increase in usage has not 

been duplicated. Terry found that in 1976 only 14 per cent 

of 336 Texas school districts which responded were teaching 

courses in computer science or data processing. Terry's 

study was limited to school districts with an ADA greater 

than one thousand. His rationale was that the smaller 

schools "would not have volume needs necessary to allow 

wide usage of electronic data processing" (17, p. 7). 

As computer usage expands, in education and in all 

areas, special courses need to be designed and implemented 

to fill the void of computer education: 

Anyone living in the 20th century needs to know 
something about the technical advances, their uses 
and misuses. Because computers and computer 
concepts can augment our thinking, it is desirable 
for everyone to have some understanding of them. 
To achieve this end, it behooves us to access 
computer education to all people, especially our 
youth (10, p. 12). 



Subject of the Study 

The subject of this study was a descriptive analysis of 

computer education in Texas secondary schools and the 

development of a program in computer science for secondary 

schools. 

Purposes of the Study 

The purposes of this study were (1) to provide an over-

view of literature concerning computer-related courses in 

public high schools; (3) to identify and describe computer 

science-related programs in Texas secondary schools; (3) to 

identify and describe the perception of selected leaders in 

computer education regarding the role of computer education 

in the future; (4) to identify and describe the perception 

of selected leaders in the computer industry regarding the 

role of computer education in the future; (5) to determine 

areas of agreement and disagreement among those persons; 

(6) to utilize findings from both existing programs and 

future trends to construct a program of computer-related 

education for secondary schools; (7) to suggest the impli-

cations of this program. 

Basic Questions 

To carry out the purposes of this study, answers to 

the following questions were sought. 

1. What computer-related courses are being taught in 

Texas public schools? 



2. What is the average number of years computer-

related courses have been a part of the curriculum in 

secondary schools in Texas? 

3. In what organizational structures (disciplines or 

departments) are computer-related courses offered? 

4. Are any computer-related courses required for a 

high school diploma? Should computer-related courses be 

required? 

5. Who is primarily responsible for requesting 

computer-related courses? 

6. What means (regional service center, inhouse, 

service bureau, or other) are being used to implement 

computer-related courses? 

7. What type of certification do teachers of computer-

related courses have? 

8. What percentage of the teachers' course-load is for 

computer-related courses? 

9. What type of background (academic and industrial) 

do teachers of computer-related courses have? 

10. What are the expressed opinions of academic leaders 

of computer science education, leaders in the computer 

industry, and key persons within the Texas Education Agency 

with respect to selected issues and possibilities related 

to computer-related courses in secondary schools? 



11. What are the leaders' perceptions of what is being 

taught as compared to what should be taught? 

12. What modifications should be made regarding 

current programs? 

13. What similarities and differences of opinions 

occur among persons in similar positions or among persons of 

all areas considered? 

14. What concepts are projected to be valuable in a 

computer science high school curriculum in ten years? 

15. Based upon the thinking of persons in leadership 

positions, what topics should be included in a computer-

oriented secondary school program? 

Definitions of Terms 

For the purpose of this study, the following defini-

tions have been formulated: 

ADA. ADA is the average daily attendance. 

Computer-Related Courses. Computer-related courses are 

courses whose content deals with computers or computerized 

systems. 

Group _I School District. Group I school districts are 

those whose total ADA is at least one thousand but fewer 

than five thousand. 

Group II School District. Group II school districts 

are those whose total ADA is at least five thousand but 

fewer than twenty-five thousand. 



Group III School District. Group III school districts 

are those whose total ADA is twenty-five thousand or 

greater. 

Hardware. Hardware refers to physical, mechanical, or 

electronic pieces of equipment, such as the central 

processing unit, tape drives, disk drives, card readers and 

punches, et cetera. 

High Schools. High schools are all public schools 

which include some combination of grades 9, 10, 11, and 12. 

Software. Software refers to computer programs used to 

perform certain tasks. 

TEA. TEA is the Texas Education Agency. 

Background, Significance, and Related Literature 

Since the sixties, authorities in both computer science 

and education have been urging secondary school adminis-

trators and teachers to give serious consideration to 

teaching students the effect of computers on their lives. 

They warn that inadequate computer knowledge is inadequate 

education. "In general, the purpose of secondary school 

education in the use of computation should be to enable the 

student to understand the nature, ease, and power of 

computations, and to use it in course work in a variety of 

subjects" (5, p. 45). Because of the increasing role of 

computers in college curricula, it is imperative for high 

school students to obtain adequate preparation in 



understanding computer functions, capabilities, and cultural 

pervasiveness for continued educational growth. The role of 

the computer in higher education is emphasized by the 

President's Science Advisory Committee: 

In all parts of education, government, or 
industry, digital computer use has come about 
because it is an effective tool. 

In the field of scholarship and education, there 
is hardly an area that is not now using digital 
computing. Computing is a new resource in 
learning. It enables the student or the scholar 
to deal with realistic problems rather than over-
simplified models. By lessening the time spent 
in the drudgery of problem solving and in the 
analysis of data, it frees time for thought and 
insight. Computing increases the quality and 
scope of education. 

In attempting to assess the educational need for 
computers in colleges and universities, we find 
ourselves compelled to believe that within a 
decade essentially all university and college 
students will require some basic understanding 
of digital computation (5, p. 64). 

John Majernik advocates the teaching of data processing 

in all secondary schools to prepare students for employment 

and advanced studies to help them make career decisions, to 

provide consumer information, and to add realism to 

instruction in other areas (11, p. 35). Perhaps these 

reasons explain why computer education is spreading into 

more and more secondary schools. In 1966, a study by Bangs 

and Hiliestad (3, p. 23) reported that 1.7 per cent of 

the nation's secondary schools were using the computer for 

instructional purposes, and according to a study by Darby, 
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Korotkin, and Ramashko, by 1972 the percentage of instruc-

tional users had risen to 12.9 per cent (6, p. 21). The 

category "instructional use" does not refer to credit 

courses in computer science only. Each of these studies 

deals with a number of uses ranging from simulation and 

electronic data processing skills to computer assisted 

instruction and problem solving. "Apparently secondary 

education is finding that computer technology can be useful, 

not only for managing the operation of the school but also 

for facilitating and enriching the learning process" 

(4, p. 13). 

The Association for Computing Machinery (ACM) under the 

direction of the ACM Curriculum Committee has selected a 

Teacher Certification subcommittee who in 1977 formulated a 

list of recommendations concerning pre-college computer 

science education. 

1. One of the goals of pre-college education 
should be to help all students become calculator 
and computer literate at a level commensurate with 
other aspects of their overall education. 

2. Calculators and computers should be used 
as an aid to pre-college instruction when they are 
an educationally and economically sound addition 
or supplement to the instructional delivery 
system. 

3. Pre-college education should recognize 
that some students have a need for and/or could 
benefit from instruction about calculators and 
computers above the basic literacy level. To the 
extent that resources permit, they should make 
advanced training available (12, p. 9). 



A report of the President's Science Advisory Committee 

in 1967 states: "Training in the use of computing and in 

the nature of computers and computing is rapidly but 

randomly invading secondary education" (5, p. 26). However, 

committee members stated that it was impossible to study 

this training quantitatively because of its magnitude and 

the lack of quantitative information. Although there have 

been a few studies since then, quantitative information is 

still lacking. 

A study by Charles A. Darby in 1972 on the computer in 

secondary schools recommended that "research to identify 

educational needs that are amenable to the application of 

computer technology, coupled with efforts toward system 

analysis of educational needs, would improve the educational 

use of computers" (6, p. 98). Bangs in 1968 made a recom-

mendation which is pertinent to this study: "Further 

research is needed in making in-depth analysis of course 

offerings of data processing" (2, p. 246). From these two 

recommendations stems the basis of this dissertation. 

Much has been written about the usage of computers in 

secondary schools and what should occur in the future. In 

1968, Bangs made an early attempt to consider the need for 

computer science education in the secondary schools (2). 

Darby, in 1972, surveyed public secondary schools in the 

United States to determine computer usage, both 
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administrative and instructional (6). Rudolph, in 1971, 

surveyed secondary schools in Illinois to determine adminis-

trative and instructional usage (15). Durward, in 1973, 

evaluated computer-based instruction in Vancover secondary 

schools. He dealt somewhat with the background and quali-

fications of computer science teachers as well as with their 

instructional methods (7). Powell's 1975 study dealt with 

the question concerning a computer utilization survey course 

for all public school teachers (14). In 1976, Terry 

surveyed public secondary school districts in Texas with 

over 1000 ADA to determine administrative and instructional 

usage in school districts. He had responses from 336 out of 

383 school districts with an ADA of over one thousand. He 

obtained no information from individual schools within the 

districts. From this survey, Terry determined which school 

districts had computer-assisted instruction, gaming and 

simulation, guidance-counseling, data processing, computer 

science, or computer-managed instruction (17). 

The above studies deal primarily with administrative 

uses of the computer rather than instructional uses. Those 

which deal with instructional uses tend to focus on using 

computers in teaching rather than on teaching students how 

to use computers. In summary, studies reveal use of 

computers in secondary schools is increasing at a very slow 
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rate. Further, there is more acceptance among school 

personnel for computers in administration rather than 

classrooms. 

Procedure for Collecting Data 

Selected for this study were three groups. The first 

consisted of public high schools, the second public school 

teachers of computer-related courses, and the third profes-

sionals in the computer area. 

The public high schools were from thirty-four school 

districts in Texas which Terry found were offering computer-

related courses and another nineteen school districts 

where responses indicated the possibility of offering 

computer-related courses in the future (17, p. iv). Terry 

did not question individual schools in each district, but 

he did determine that at least one high school offered at 

least one computer-related course. Eleven school districts 

in Group III offered computer-related courses with the 

possibility of two others doing so. Seventeen districts in 

Group II offered computer-related courses; and twelve others 

might add courses. Six districts in Group I offered 

computer-related courses, and five others might add courses. 

Also selected for this study were 135 public school 

teachers of computer-related courses listed for TEA and 

published in Guidelines for Computer Mathematics, 1977. 
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Utilizing previously developed questionnaires and 

literature, three instruments were designed to gather data 

on computer-oriented courses in high school. (See 

Appendix A.) For analysis, criticism, and to assure 

validity, the instruments were presented to a panel of 

seven experts in educational data processing. The 

president of the Texas Association of Educational Data 

Systems was requested to name ten persons from the TAEDS 

membership for this panel. This panel reviewed each 

question, and if a simple majority of members stated it 

was a valid question, it was included; otherwise, it was 

rewritten and resubmitted to the panel for validation. 

Objectivity of the instruments was determined by giving 

them to a class of CSCI 514 - Computer Applications in 

Education at East Texas State University. This class 

consists mainly of public school administrators. An 

examination of the responses from the questionnaires was 

used to determine clarity and usability of the instrument. 

If it was determined that responses did not answer the 

intended question, questions were rewritten and reeval-

uated. 

Cover letters explaining the instruments were also 

prepared. (See Appendix B.) One copy of the appropriate 

instrument and a cover letter were mailed to the principal 

at each of the 234 high schools within the fifty-three 
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districts. One copy of the appropriate questionnaire and 

a cover letter were mailed to each of the 135 teachers on 

the TEA list. 

Four weeks after the first mailing, a second copy of 

the instrument and a follow-up letter of transmittal were 

mailed to those institutions and teachers that had not 

replied. (See Appendix C.) 

Three members of the ACM subcommittee on Teacher 

Certification were asked to suggest names of fifteen public 

school teachers and ten university professors for inclusion 

in this study. Only those public school teachers who had 

taught computer-oriented courses the past three years were 

included in the study. University professors included in 

the study had expressed interest in the area of teacher 

certification for computer science by being responsible for 

certification in their schools, by doing committee work in 

the certification area, and by publishing papers on 

certification. 

After high school teachers and university professors 

were selected, a letter requesting they participate in the 

study by means of a taped interview was sent to each. The 

letter requested their answers to specific questions as well 

as any comments they cared to make be recorded on cassette 

tape. (See Appendix D.) Along with this letter, a copy of 
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the questions to be incorporated into the interview and a 

cassette tape were sent. (See Appendix E.) Each person 

was instructed to state the question number and then 

answer the question. Using cassette tape as a data 

gathering technique allows more than one person to analyze 

the data and eliminates some bias involved in interviewing. 

Two persons, chosen from the computer science faculty of 

East Texas State University, evaluated each interview tape 

using grid-type check sheets. (See Appendix G.) 

Since computer science is a user-oriented discipline, 

prominent leaders in the industry-user segment may provide 

valuable input. For this study, five internationally 

known experts in computer science were interviewed. A 

list of widely known consultants, futurists, software 

specialists and hardware specialists was compiled and 

submitted to a member of the Teacher Certification 

subcommittee. Considered- were persons who had made 

presentations at major professional conferences within the 

last five years (i.e., ACM, NCC, IFIPS), persons who had 

published in major professional journals within the last 

five years (i.e., Communications of the ACM, AEDS Monitor, 

Data Management), or persons who had developed unique 

computer components. 

After these five persons were selected, a letter 

requesting their participation in the study by means of a 
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taped interview was sent to each. (See Appendix D.) Inter-

view questions and a cassette tape to be used for recording 

the interview were sent with the letter. (See Appendix E.) 

To assure a standard format for the interviews, instructions 

for recording interviews were provided. 

Input from the Texas Education Agency was essential 

because of the control of secondary school programs. Inter-

view questions were sent to those persons in charge of 

Computer Math and Vocational Data Processing. 

Procedures for Analyzing Data 

Data from returned questionnaires were coded and key-

punched for computer processing. The computer tabulated the 

data according to different responses received from each 

size school district. Data were tabulated according to 

school districts sizes because of the possibility of a 

differentiation of needs along these lines. Some of the 

factors determined at different schools were organizational 

structures from which computer science-related courses are 

offered; the course length; the number of students in these 

courses; and the number of teachers involved with these 

courses; and course content. 

Data from interviews were tabulated by hand, and each 

interview was considered in comparison with other interviews 

and with the current state of the art, as determined from 

the questionnaires. Data were presented in tabular form. 
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Data were interpreted in comparison with recommendations and 

problems of computer-related courses in public high schools 

as found in the literature and in current TEA-approved 

courses for secondary schools. 

After the findings were analyzed, a computer science 

or data processing program was recommended for secondary 

schools. The criteria for determining what topics should be 

included in a curriculum of this type were suggested in a 

study done by C. E. Peterson (13) concerning suggested 

techniques for determining courses of study. Peterson 

stated in his study that the most effective method for 

developing a curriculum is to base it on up-to-date infor-

mation about work activities which concern the program. 

Both current and future work activities in the industry 

must be considered. He also included as a check against 

this method the fact that it is usually helpful to study 

other curriculum for structure and content. There were 

five steps to be used in curriculum construction: 

1. Establish needs - From information received 

concerning present and future requirements in the computer 

industry, list needs. 

2. Set objectives - After needs have been established, 

state obj ectives to fulfill these needs. 

3. Determine subject matter - Evaluate obj ectives and 

determine what topics best accomplish obj ectives. 
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4. Resolve materials into subjects - Order the subject 

matter into courses. 

5. Block time - Determine the amount of time needed to 

sufficiently cover each topic. 

These steps were utilized in determining course 

content. Upon completion, the program was sent to each 

public school teacher who was interviewed, for purposes of 

review and possible modifications. 

An analysis of existing Introduction to Computer 

Science or Introduction to Data Processing courses from 

selected colleges and universities was made to determine 

possible interface between the proposed program and these 

introductory courses. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

This chapter contains a review of pertinent literature 

related to the need for computer-oriented courses in 

secondary schools. Research was done at East Texas State 

University Library, Commerce, Texas, and at North Texas 

State University Library, Denton, Texas. The following 

sources of information aided in the synthesis: books and 

articles related to computers and their use, Education 

Index, Computers and Control Abstracts, Dissertation 

Abstracts, and Reader1s Guide to Periodical Literature. 

In the review, emphasis was given to the following: 

(1) development of computing; (2) development of computing 

in education; (3) use of computing in education; (4) devel-

opment of computing in industry; (5) use of computing in 

industry; (6) development of computing in the home; (7) use 

of computing in the home; and (8) related studies. 

Development of Computing 

The electronic computer has been available commercially 

for twenty-five years; however, man has been searching for a 

faster, more efficient way of performing calculations since 

the beginning of time. The first, probably, device used as a 

20 
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computing aid was the abacus, a manual calculating device 

which uses beads to represent decimal numbers. Although its 

origin is unknown, it was used more than four thousand years 

ago in China and in the Mediterranean (24, p. 33). It is 

widely used today in parts of the world. 

Very little else took place in computing until 1614, 

when the Scotsman John Napier (1550-1617) devised rods, 

called Napier's Bones, for multiplying and dividing and 

extracting square and cube roots. Napier's was the first 

device to perform numerical computations without a human 

operator (29, p. 26). 

During the Renaissance, many adding machines and 

calculators were developed. It is commonly considered that 

the first mechanical calculating device was developed in 

1642 by Blaise Pascal (1623-1662), a French mathematician. 

Pascal1s machine was based on the now-famous concept of 

gear-driven counter wheels, used in almost every develop-

ment of mechanical calculation for the next three hundred 

years (12, p. 19). "By the end of the 18001s calculating 

machines were a standard fixture of business and commerce" 

(24, p. 35). 

In 1812, Charles Babbage (1791-1871) , professor of 

mathematics at Cambridge, developed his difference engine 

which is now considered to be the general concept of a 

modern computing machine (17, p. 14). Babbage turned from 
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a less-than-perfeet difference engine to the analytical 

engine. However, the level of machine technology of his day 

did not provide the precision needed for reliably operating 

his machines. With the analytical engine, Babbage 

developed many of the concepts that were rediscovered a 

century later to form the fundamental principles on which 

present-day computers are based" (22, p. 365). 

The 1880 census took seven and a half years to 

complete. The Census Bureau, fearing that manual methods 

being used could not complete the 1890 census before 1900, 

hired Herman Hollerith (1860-1929), a statistician, to 

speed up the process. Hollerith designed a Census Machine 

which used machine-readable punched cards for tabulating 

data. With this method, tabulating time was only one-

eighth of that previously required (31, p. 38). 

In 1944, the Mark I Automatic Sequence Controlled 

Calculator was installed at Harvard. Mark I, considered to 

be the first computer, was developed by Howard Aiken through 

a grant from International Business Machines. In many 

respects it followed the concepts of Babbage's unsuccessful 

analytical engine, although the Mark I was almost completed 

when Aiken became aware of Babbage's work (34, p. 11). 

In 1945, the Electrical Numerical Integrator and 

Computer (ENIAC) was bui1t by John Mauchly and J. Presper 

Eckert. The ENIAC is considered to be the first 
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all-electronic computer. With the completion of the ENIAC, 

advantages of the internally stored program concept were 

being realized. "Indeed, it is the internally stored 

program which distinguishes a computer from a calculator" 

(24, p. 38). The EDVAC (Electronic Discrete Variable 

Automatic Computer), completed in 1952, was the first 

American computer with the stored-program concept. Many 

companies then ventured into the computing industry, and 

developments mushroomed (24, p. 38). 

Development of Computing in Education 

"The computer evolved in the academic world, both in 

concept and engineering, with major assistance from the 

electronics industry" (8, p. 216). Beginning with Mark I 

at Harvard and ENIAC at the University of Pennsylvania, the 

first computers were developed as the result of research 

projects at educational institutions. ENIAC's developers 

went into business for themselves and produced the first 

commercial computer, UNIVAC I (24, p. 38). With this 

step, other private companies began manufacturing computers. 

In the early 1950's, some large universities began leasing 

these early commercial computers and stopped building their 

own. Although some technological research is still being 

done in universities, they are no longer the major source 

in development of computer hardware. 
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During the late fifties and early sixties, computer 

manufacturers saw educators as potential major users of 

computer components and began giving educational discounts. 

With these discounts, the feasibility of obtaining a 

computer for a college or university was determined, and 

computer centers were established at an increasing rate 

throughout the United States. 

In 1954, the National Science Foundation began to 

financially support universities that wanted computers for 

academic research in science. The same year, the United 

States Office of Education provided support for research 

and demonstrations in education (16, p. 10). With aid such 

as this, the computer continued to push its way into 

education. 

Next to national defense, education is the largest 

single enterprise in the United States. Information 

processing, which the computer is adept at handling, is 

woven throughout the fabric of educational systems. For 

this reason, the educational enterprise appears ripe for 

computers (16, p. 10). 

The first computerized applications in education, as 

would be expected, were in budgeting, accounting, book-

keeping , student records, and personnel records. These 

applications, having been well tested in business and 

industry, could most easily be adapted to the educational 

environment. The computer as an aid to simulation and 
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planning, individualization of instruction, testing and 

evaluation, and research in teaching and learning has 

proceeded at a much slower rate (1, p. 226). The tradi-

tional explanation for this lag is education's budget 

deficiency; however, perhaps the primary reason can be 

found in the lack of administrative understanding and 

commitment. 

Many sources have invested in the research and develop-

ment of computers in education. The following figures are 

an indication. 

The United States Office of Education alone 
spent an estimated $161 million between 1964 and 
1969 for the use of computers in education. 

In the same years, an estimated $685 million 
was spent by the United States Office of Education 
on educational technology and related projects. 

The National Science Foundation has specif-
ically supported the development of computer-
related innovational proj ects in education with 
nearly $40 million since 1965. 

In institutions of higher learning, an 
estimated $480 million was spent for computing 
activities since 1965. 

Private industry has invested millions of 
dollars in the development of computer systems 
and curriculum materials for educational use. 

A conservative estimate of overall national 
investment in educational uses of computers may 
be approximately $2 billion (20, p. 4). 

When computers were first being used in industry, 

education and training rested almost entirely upon computer 

manufacturers, who provided data processing training for 
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their customers' staffs. As the industry grew, opportu-

nities for employment in the field increased, and more 

persons sought training in computer applications. Educa-

tional institutions, however, generally reacted slowly to 

this demand. They lacked the equipment necessary to 

instruct, and there were relatively few persons qualified 

to teach. Those who were qualified were attracted to the 

business world where salaries were higher (38, p. 78). This 

is still the case in secondary school computer science or 

data processing education. 

During the nineteen-sixties, educational institutions 

began including computer science subjects in their curricula. 

Though the computer was available for instructional 

purposes before 1960, especially in the larger institutions, 

it was not until the late sixties that a majority of 

students in higher education had access to the computer both 

as an instructional tool and as an object of instruction. 

"The College of Education at the University of Illinois in 

Urbana first offered computer courses in 1967" (3, p. 31). 

In 1960, PLATO (Programmed Logic for Automatic Teaching 

Operation), the first large-scale computer-assisted 

instruction package, was developed at the University of 

Illinois. 

Computer Assisted Instruction (CAI) is one of the 

major computer uses in education. In the late fifties, 

, f .14., ,1, V. 4; 
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researchers for IBM used Skinnerian teaching-machine 

concepts for experimentation. They connected a computer 

with a typewriter terminal, resulting in the first computer-

assisted instruction course. Students interacted with the 

computer by typing in answers in response to the computer's 

typewritten problems. "In 1965, the first complete college 

course was given, solely by the PLATO" (4, p. 20). In 

1969, PLATO was implemented remotely at Springfield High 

School, ninety miles away from the central system. By 

1974, 450 remote terminals were part of the PLATO network. 

PLATO and other computer-assisted instruction systems have 

spread through colleges to secondary and elementary schools. 

"In the seventies, however, an increasing awareness of the 

instructional value of the computer has pervaded the 

colleges of education" (3, p. 25). This increase is 

encouraging, for every year more courses are being offered 

to educators, thus stimulating growth in computer education. 

Teachers will make the final decisions about the amount of 

involvement computers have in the education process. The 

quality of computer education has improved. Yet, despite 

some 20 years of increasingly widespread computer use, 

employment, and technological advances, training in computer 

services still needs improvement. 

Many educators say that learning about computers and 

their applications is part of becoming a liberally educated 
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person. It was questionable in the late sixties whether 

undergraduates would really have much use for computing in 

their studies, but now many universities regard their 

computer centers as important research centers, much the 

same way they regard their libraries. "To make use of its 

services is no big deal, but to do without them would be 

unthinkable" (27, p. 402). 

Within the last ten years, secondary school education 

has gone through a tremendous revolution that has produced, 

through computerization, a modernization of school adminis-

tration and an enrichment of the learning process. 

Secondary schools have been steadily integrating into their 

programs the information and instructional services provided 

by computers (7, p. 9). The Elementary Secondary Education 

Act of 1965 provided funds for implementing a large number 

of planning and demonstration projects on the uses of 

computers in instruction. This act also established some 

funds for supplementary education centers and services 

within various states. In 1967, the 60th Texas Legislature 

broadened the scope of services which might be offered by 

districts. The Texas State Board of Education then estab-

lished twenty regional service centers. In effect, this has 

given the opportunity of service and materials to all Texas 

schools. 
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Though the services provided by these regional centers 

are many and varied, the one at issue here is data pro-

cessing. Regional Service Centers which are equipped with 

computers provide many administrative and instructional 

data processing services. As the cost of computer usage 

decreases and as more agencies are providing computer 

services to secondary schools, schools are looking to the 

computer as a means to increase administrative performance 

and enhance the educational process. Secondary schools, for 

the most part, are convinced that the computer is a much-

needed tool. Now they are confronted with the question of 

how the computer can best be used in secondary education: 

Though the use of computers has not as yet been 
universally introduced in every school, the 
adoption of computer technology in secondary 
education has been both steady and stable with 
more and more schools accessing computers each 
year while fewer schools are terminating a 
previously established computer application 
(7, p. 9). 

The role of the computer in the academic environment is 

both vital and relevant to the student's education. The 

computer as an administrative tool is essential in a world 

of ever-increasing needs for information processing. The 

computer as an instructional tool is essential in an effort 

to upgrade the quality and quantity of instruction for all 

levels, from elementary to graduate. 
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Use of Computing in Education 

Computer usage in education must be considered as two 

separate areas, administrative usage and instructional 

usage: 

Schools have drawn upon the information and 
retrieval capacity of computers in an attempt to 
streamline the administrative functions of school 
operation by effective use of the computer for 
such tasks as payroll, cost accounting, personnel 
records, resource management of inventories and 
supply requisitions, student scheduling, report 
cards and pupil attendance (7, p. 9). 

Goodlad (16, p. 57) stated in the late sixties that the 

computer was used in schools, colleges, and universities for 

budget, payroll, accounts payable and receivable, ledger 

accounts, property management and inventory, and tax rolls 

and assessments. In addition to these, many schools used 

computers to handle pupil-personnel data such as census, 

registration, schedules, progress reports, transcripts, 

grade point average and class rank reports, sectioning by 

abilities, medical and dental records, and test results. 

Computers have been used more extensively in educa-

tional administration than for instructional aids. 

According to a study by Darby, Korotkin, and Ramashko 

(13, pp. 22-23), approximately 30 per cent of secondary 

schools in the United States used computers for adminis-

trative purposes while only 13 per cent used computers for 

instructional purposes. 
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A study by Bukoshi and Korotkin (7, p. 13) showed that 

in 1975, 31.5 per cent of the nation's secondary schools 

were using computers for administrative and instructional 

use. Their study also indicated that of the schools using 

computers for administrative purposes, 38.9 per cent use 

data processing for student accounting, 6.7 per cent for 

resource management, .5 per cent for research, 35.5 per cent 

for student accounting and resource management, 9.5 per cent 

for resource management, research, and student accounting, 

and 1.7 per cent for student accounting and research. 

From a study in 1976, Terry (36) determined adminis-

trative usage in Texas secondary schools. He separated 

school districts, by size, into three groups. In Group I 

(1,000-5,000 ADA) districts, over 25 per cent use computers 

for budget preparation, general accounting, accounts 

payable, district tax office, payroll, student scheduling, 

grade reporting, attendance accounting, and test scoring. 

Between 10 and 25 per cent use computers for purchasing, 

supplies and inventory, cafeteria accounting, transpor-

tation , personnel, and media centers. 

In Group II (5,000-25,000 ADA), over 50 per cent used 

data processing for budget preparation, general accounting, 

accounts payable, district tax office, payroll, student 

scheduling, grade reporting, and test scoring. Between 25 

and 50 per cent use data processing for purchasing, supplies 
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and inventory, cafeteria accounting, personnel, and 

attendance accounting. 

Group III (more than 2 5,000 ADA) districts revealed 

over 75 per cent used the computer for accounts payable, 

cafeteria accounting, personnel, payroll, general 

accounting, student scheduling, grade reporting, attendance 

accounting, and test scoring. Between 50 and 75 per cent 

used the computer for budget preparation, supplies and 

inventory, district tax office, and research. 

The spectrum of business applications in various 

school districts as determined by Anderson (2, pp. 205-215) 

includes the following: 

1. Budgeting and accounting: 

A. Analysis of requests and estimates. 

B. Allocation to specific categories. 

C. Establishment of amount available in each category 
and maintenance of amount after each transaction 
affecting that category. 

D. Detailed accounting of how monies in each category 
were spent. 

E. Cost analysis of goods and services and of programs. 

F. Projectsed costs in each budget category of proposed 
courses of action, such as salary increases. 

2. Payroll: 

A. Preparation of salary checks. 

B. Maintenance of employee accounts of amount paid, 
taxes withheld, insurance, retirement, etc. 

- - irf,< J IM-,, 
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C. Preparation of accounting documents for tax, retire -
ment, and insurance officials. 

D. Withholding tax statements. 

3. Purchasing: 

A. Batching requisitions for quality discounts. 

B. Fund encumbrance and release when payment made. 

C. Follow-up uncompleted purchase orders. 

D. Prompt payment to earn discounts. 

E. Analysis of product consumption. 

F. Analysis of vendor performance. 

G. Analysis of disposition of purchased goods and 
services. 

4. Supplies and inventory: 

A. Requisition procedures for stock items. 

B. Automatic reorder of stock items at a certain level. 

C. Allocation of costs to budget categories and 
projects. 

D. Delivery routing. 

E. Inventory of materials stocked or in use. 

5. Accounts payable and receivable: 

A. Generation of bills. 

B. Crediting and debiting of proper accounts. 

C. Follow-up for bills not paid promptly. 

6. Maintenance: 

A. Preventative maintenance schedule. 

B. Repair scheduling and costing. 
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C. Replacement scheduling. 

D. Analysis of product durability. 

7. Personnel: 

A. Analysis of applicant qualifications and interview 

reports. 

B. Qualifications and experience of staff members. 

C. Job evaluations. 

D. Salary levels. 

E. Credits earned toward next level. 

F. Leave records, including illness. 

G. Staff studies of geographic origin, eligibility for 
certification, mobility patterns. 

Many more applications exist which fall into the area 

of information retrieval such as lists of audiovisual 

equipment available and requisition procedures; lists of 

films, slides, records, models, and other instructional 

materials not automatically placed in classrooms; and lists 

of available space, with indication of seats, lighting 

properties, and other special features. 

Student files can be used for such projects as pre-

paring pupil directories, indicating number of students per 

household, employment-of-parents survey, mailing of official 

school communications, and school bus transportation 

requirements. 

Some important requirements for scheduling are as 

follows: 
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A. Tabulation of course requests as a basis for 
teacher hiring, curriculum planning, and section 
determination. 

B. Determination of the interaction or potential 
conflict between pairs of courses. 

C. Counselor notification when pupil-course requests 
deviate from planned program. 

D. Projection of enrollment in higher-level courses. 

E. Class and homeroom lists . 

F. Pupil and teacher schedules. 

G. Room utilization studies. 

Attendance accounting includes such concerns as: 

A. Period-by-period accounting of pupils not present. 

B. Notification of officials when consecutive or 
cumulative absence for a pupil reaches a pre-
determined number of days. 

C. Analysis of absence and tardy patterns for 
individual pupils. 

D. Production of summary statistics for report cards 
and permanent records. 

E. Production of state reports (2, pp. 215-216). 

Besides these uses, the computer can handle grade 

reporting, test scoring and analyzing, and keeping records 

of student conduct, activities, health records, and achieve-

ment skills. The list of administrative uses for the 

computer in the secondary school is extensive. 

"Instructional uses for computers are diversified and 

have been multiplying over the years, sparked by the 

creative imaginations of educators in the computer field" 
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(4, p. 27). A natural division can be made since instruc-

tional computer usage is two-fold: instruction about 

computers (with the computer as the object of instruction), 

and instruction with computers (with computers used as an 

instructional aid when teaching any subject). Topics of 

instruction with computers include computer assisted 

instruction, computer managed instruction, simulation, 

gaming, problem solving and guidance. 

Computer Assisted Instruction (CAI) is one of the more 

widely known of all instructional uses. Although CAI has 

been a catch-all term for almost any use of instruction with 

computers, basically it involves using computers for both 

tutoring and testing the student in a structured format. 

The simplest method of CAI involves drill and practice, 

whose purpose is to enable the student to develop a skill or 

knowledge under controlled learning conditions and then to 

permit him to practice this skill under a wide variety of 

learning conditions. Tutorial, another mode of instruction 

for CAI, presents a series of factual statements, following 

which the student interacts in a question-and-answer 

dialogue with the computer. Tutorial-programmed material 

may have several levels of difficulty. The computer will 

determine at which level the student should be working, 

depending upon his previous responses. The CAI mode most 
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difficult to implement is inquiry. With this method, the 

student learns by asking the computer questions. 

The major advantage of CAI in any mode is individ-

ualized instruction. Instruction is private, the student 

can proceed at his own rate, and he receives immediate 

feedback about his success or failure on a particular 

question or exercise. Proper performance can be reinforced, 

and improper performance can be corrected by the student's 

reviewing material. Through a CAI course, the computer can 

keep an accurate and up-to-date record of the student*s 

progress. 

Computer Managed Instruction (CMI) can be defined as an 

automated approach to individualized instruction that 

implements the functions of diagnostically evaluating 

learning prescriptions, counseling the student about 

adaptive learning strategies, developing a scheduling system 

for optimally matching students with learning resources, and 

developing an appropriate student instructional record 

system (35, p. 51). When prescribing teaching components, 

CMI utilizes: a file of student characteristics and 

performance; a set of diagnostic examinations; a set of 

instructional segments; and a program that prescribes the 

appropriate segment from the student's performance on 

diagnostic examinations and his characteristics. CMI 

enables many students to receive instruction that is 
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responsive to their individual differences in achievement 

and background (23, p. 72). 

Simulation, widely used in industry, can be very 

helpful in the academic world. Simulation programs consist 

of mathematical models for natural processes. The computer 

makes decisions, depending on the information given, and 

suggests possible results. By changing the input data, one 

can achieve various results. "Among the many simulation 

programs that can be written are those which determine 

whether a stream is polluted, a rocket will reach the moon, 

or a new business will survive" (4, pp. 31-32). The 

computer can also simulate laboratory experiments. Using 

the computer for experiments may take away any danger that 

exists, reduce the time involved, and possibly reduce the 

cost of laboratory equipment. 

Gaming, of course, is probably the most fun of all 

instructional computer uses. Students can play computer 

games against each other or against the computer. Comput-

erized games are not just fun, for there are educational 

games which develop and improve logical processes. "One of 

the most exciting applications of computers is their ability 

to motivate students to constructive thinking through 

games" (4, p. 32). 

Problem-solving involves using the computer to attain 

a desired result. In its simplest form, problem-solving 
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involves using the computer much like a cslculstor. In more 

complex problems, the computer takes the burden of mundane 

arithmetic operations and allows the student to concentrate 

on the procedure itself. Computers make it possible for the 

student to practice more complex examples rather than spend 

his time on arithmetic. It also reduces his sense of 

frustration by eliminating arithmetical errors. In 

addition, if the student has written the program to solve 

his problem, then he must truly understand the computational 

process (23, p. 64). 

Probably the most recent instructional use is in 

guidance counseling. The ability of computers to store 

large amounts of data and access them quickly is a great 

asset to the guidance counselor. In high schools, computers 

are being used to help students choose colleges and occu-

pations. Giving the computer information such as school 

size, geographic area, area population size, major desired, 

sports participation desired, and fraternity or sorority 

desired will result in a list of schools with specified 

characteristics. Without the computer, a guidance counselor 

could never spend the amount of time needed to acquire this 

information for each student. Vocational-data bases provide 

students current occupational data and predictions of 

occupational conditions for the next ten years. Some 

vocational counseling systems also focus on career goals and 
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how these goals can be achieved. The computer can also be 

used as a confidential means to provide teenagers alternate 

decisions for their problems. 

Teaching about computers encompasses all instruction 

from computer literacy to very technical courses in computer 

science. Computer literacy is an awareness of what 

computers are, how they work, what, they can and cannot do, 

and where they can be used as an advantage to society. 

Since computers are greatly affecting society, more persons 

should be knowledgeable of them. With the growing need for 

specialists in all areas of computer science, educational 

institutions must provide operators, programmers, systems 

analysts, software and hardware designers, researchers, and 

teachers. Computer courses must also be designed as a 

service for people in other disciplines to learn to use the 

computer as an aid in their own fields. 

Development of Computing in Industry 

The early developments of Pascal, Leibniz, Babbage, and 

others in their eras had 1ittle impact on society, outside 

a very narrow line of scientific development. The period 

from 1880 to 1945 consisted of two different types of 

development, one of which was to lay the groundwork for the 

modern period. Many improvements and electronic develop-

ments would make it possible to build the first computers. 

During this same period, the ideas of Pascal and Leibniz led 
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to the development of commonplace tools of society. Some 

ideas conceived at the beginning of the period, such as 

punched card data processing, were in widespread use and 

were becoming integral parts of the business circle. 

By 1951, UNIVAC was on the market. The Census Bureau 

acquired one of these business - designed machines to use in 

its huge data-processing activity. General Electric Company 

also acquired a UNIVAC to aid in its payroll processing. 

The business application of computers had begun. 

By the early sixties, computer use exceeded even the 

most optimistic predictions of a few years earlier. In 

1961, about thirty companies made social security tax 

reports using magnetic tapes. This process eliminated the 

usual one thousand typewritten pages of reports. At this 

time, a demand for trained personnel was created, and 

universities began to institute programs in computer 

science. Although computers could be used to solve problems 

of a scientific nature, the nature of computing was 

significantly shifting away from science and engineering 

into time-consuming business applications. Computers were 

being used not only to complete operations faster and more 

efficiently but also to complete tasks that had not yet 

been attempted manually. 

In the early fifties, almost all computers were owned 

by or were devoted to applications of the federal government 
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In the mid-fifties, there were fewer than 1,000 computers 

and 100,000 computer professionals in the United States. 

In the mid-sixties there had been an increase to about 

30,000 computers. By the end of 1976, there were some 

220,000 computers and about 2,500,000 computer professionals 

(14, p. 1099). 

In the fifties and sixties, computers were either 

huge and highly expensive or small and less powerful but 

still expensive minicomputers. The microprocessor or one-

chip computer was put on the market in 1971 (32, p. 54). 

The number of microprocessors increased from zero to 

three-quarters of a million by 1975. As minicomputers 

came on the market, users changed from large companies and 

institutions to small companies and wealthy individuals. 

Potentially everyone is a computer user in the micro-

processor industry. Microprocessors have drastically 

reduced the cost of computing and have expanded the 

business market. Microprocessor sales are growing at the 

rate of 40 per cent annually. The market is enormous. 

Computer specialists estimate that less than one per cent 

of firms with fewer than fifty employees now use computers 

(11, p. 56). 

The need of small companies to computerize their 

operations has spawned numerous service bureaus to aid in 
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analysis, maintenance, and programming; and software firms 

have been developed for analysis and programming. 

Computers have certainly found their place in business 

and industry, and their usage is spreading fast. When all 

the many business uses of the computer are combined, an 

estimated 30 per cent of the United States labor force 

depend on data processing to do their work. That figure is 

expected to increase to 50 per cent by 1980 and to 70 per 

cent by 1985 (11, p. 57). 

Use of Computing in Industry 

The computer boom in industry has just begun, and 

computers are affecting nearly every aspect of life. 

Flashing baseball batting orders and video replays at 

Boston's Fenway Park, controlling traffic lights in Omaha, 

counseling Oregon high school students on career oppor-

tunities, soothing patients with anxiety problems by use of 

automated voice recordings at a Columbus, Ohio, clinic, 

working up ready-to-file divorce suits in Chicago, 

maneuvering trains in freight yards, scanning the earth by 

satellite to spot potential crop damage, comparing 

centuries-old writings to determine authors, helping police 

compare a fingerprint with others on file within one 

second, and aiding doctors in devising a formula for 

deciding when a terminally ill patient should be allowed to 
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die are just a few uses which deviate from the routine tasks 

of the early computing years (11, p. 55). 

In the 1950's, the federal government owned or leased 

a majority of the computers; but as computer applications 

spread, this changed. In 1976, 31 per cent of general 

purpose conventional computers (not mini computers or micro-

computers) were owned by the manufacturing industry. A 

further breakdown shows that businesses such as advertising, 

employment, and engineering services own 13.3 per cent; 

banking, credit, insurance, and other financial industries 

own 13.4 per cent; and wholesale and retail trade own 

13.1 per cent. Under 5 per cent each of all general-purpose 

computers are owned by educational institutions, state and 

local governments, federal government, transportation 

carriers, medical and health services, printing and 

publishing companies, communications, utilities, and 

petrochemical industries (14, p. 1100). 

Even the movie industry is using computers. Recently 

released movies, such as Starwars and Futureworld, indicate 

just how far special-effects technology has come by using 

computers. Futureworld was partially produced at NASA's 

elaborate Johnson Space Center in Houston, where computer 

graphics were used to produce ghostlike effects (33, p. 86). 

General Motors and other automobile companies are using 

computers in design work. GM began working with computers 
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in the late 1950's. With a program called Vehicle 

Structural Analysis Program (VASP), GM assembles mathe-

matical models of the components of a car and tests the 

vehicle on a simulated road on a display terminal. 

Simulation of this sort takes much risk out of design 

changes (37, p. 58). 

In the check-out line, the computer's electronic eye 

reads the striped Universal Product Code which identifies 

the product, brand name, and other pertinent information 

about the item. The computer is also connected to the 

scale for handling produce that must be weighed. The 

computer automatically logs each out-going item against 

inventory in the store and notifies the store manager when 

he should reorder (9, p. 49). 

There are many uses for computers in the medical 

industry. At the University of Wisconsin's Center for 

Health Sciences, a computer examines patients by asking some 

seventy multiple-choice questions. The computer calculates 

the patient's chances for good health and long life. It 

also tells how to improve those odds, which are based on 

actuarial tables and clinical data stored in the computer's 

memory (21, p. 53). In hospitals, computers are used from 

the time a patient checks in until he pays his final bill. 

Reports are made on the patient's status, treatment, and 

financial obligation. In some hospitals, dietary 
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requirements are sent via the computer to the kitchen, drugs 

are ordered from the pharmacy, and schedules are made for 

laboratory work and X-rays. Computer-automated instruments 

are used in laboratories. Medical students are working on 

computerized life-size models for simulation purposes. 

There is a technique that involves paramedics attaching EGG 

sensors to heart attack victims. The sensors are connected 

by radio or telephone to a computer which a doctor 

constantly monitors. 

In many industries, computers design the products the 

company sells. Bell Telephone is working on an application 

which will turn the family telephone into a fire and burglar 

alarm. Computer terminals at airports and travel offices 

give agents instant data on seat availability. Computers 

have turned the arduous process of converting print into 

Braille into a relatively simple mechanical routine. 

Computers are being used creatively for composing music, 

drawing pictures and writing poems. 

In business offices, computers perform a myriad of 

tasks. Such operations include issuing utility bills on the 

basis of meter readings, preparing dividend checks for 

stockholders, maintaining inventory records, calculating and 

writing payroll checks, planning and scheduling factory 

operations, controlling credit, and analyzing markets. 

Banks use computers for account balance inquiry, cost 
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accounting, budget management, credit scoring, loan 

analysis, investment analysis, portfolio selections and 

market research as well as routine accounting and clerical 

tasks. 

Computers are also used in shops, laboratories, and 

factories. In many industries, machines manufacture a 

product in a continuous process from raw materials to the 

final product. In process control computers are used to 

constantly monitor and control machines that do the 

manufacturing. The computer monitors such devices as 

thermometers, flow meters, and pressure gauges. When 

certain conditions are reached, the computer will modify 

the system's behavior (30, p. 212). 

Computers are used in almost every department of the 

federal government. The Labor Department is responsible for 

employment statistics. The Treasury disburses thousands of 

checks daily. Social Security maintains records on all 

Americans who work. The Census Bureau conducts a wide 

range of surveys and produces a large number of statistical 

analyses. The Internal Revenue Service must be aware of 

tax information. The Bureau of the Budget spends months 

with computer assistance to prepare the budget. The 

Department of Defense is a major user within the federal 

government. Besides the usual payroll, accounting, and 

inventory problems, the computer is used to detect, track, 
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identify, and catalog all artificial space objects. 

Ballistic missiles use computers for guidance computations, 

anti-ballistic missiles use them for intercept calcula-

tions , and ships and submarines use them to keep track of 

their location. Airplanes use them as an intermediary 

between their supersonic speed and the slow reaction time 

of the pilot. 

State and local governments use the computer for 

insurance claims, land use, fish and wildlife, highway 

accidents, tourism, crime, students, revenue, employment, 

health, pollution, commodity and industrial production, and 

traffic violations (30, p. 265). Computers are used in all 

areas of law enforcement. They are used to identify 

criminals, identify stolen cars and other property, and keep 

track of patrol cars. Some police cars have their own 

computer terminals. 

It can be readily seen that computers are invading all 

areas of business and industry. An increasing number of 

occupations will have some dealings with the computer. The 

list of computer applications grows every year. With 

expanding computer usage, educated persons need to have some 

understanding of computers and their applications. 

Development of Computing in the Home 

Using computers in the home is an application in its 

infancy. "It all began with the Altair 8800, a $387 
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microcomputer that was introduced by Albuquerque-based MITS, 

Inc., in January of 1975" (25, p. 71). This computer was 

designed for small businesses\ however, because of the 

inexpensive price, there was an unexpected clientele. MITS 

noticed that the majority of buyers were engineers who 

wanted the computer for their homes. A farsighted sales 

representative for MITS has opened a store for computer 

hobbyists and within a year has franchised fifty others 

(25, p . 71). The idea of the home computer caught on slowly 

at first but has exploded within the last two years. 

"Computer shops and clubs are springing up across the 

country" (18, p. 30). Along with this movement of home 

computing comes the monthly issuance of new magazines, books, 

and newsletters. 

Heretofore, people have pictured a computer as being 

many multimillion dollar boxes with blinking lights filling 

up a large room. However, many people are now beginning to 

realize that computers are also gadgets, about the size of 

two breadboxes, at a very affordable price (6, p. 112). 

Just like calculators, the popularity of microcomputers or 

home computers is increasing as their prices are decreasing. 

The microcomputing industry is being investigated by 

companies such as Timex, Texas Instruments, and Tandy 

Corporation. Stores such as Macy's, Neiman-Marcus, Sears, 

and Montgomery Ward are or will be selling microcomputers in 
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the near future. "Already some 50,000 microcomputers have 

been sold, largely for home use, and industry analysts 

predict sales of three times that many in the next year 

alone" (28, p. 39). 

In the beginning of the home-computing movement, a 

person who was part engineer, part programmer, part 

handyman, and part lucky was needed to operate the machine. 

"But that's all changing: A new generation of home 

computers is beginning to emerge" (18, p. 30). These new 

microcomputers are not designed just for engineering or for 

programming computer hobbyists, but also are for almost 

anyone who can put in a plug. With this new development in 

home computing, soon many people will be able to afford 

computing power that until recently has been available only 

to large companies. This will have a major impact on the 

way people live, in ways now only imaginable. 

Use of Computing in the Home 

Home computer uses depend entirely upon the imagination 

and creativity of the industry and the owner. Most micro-

computers come complete with enough memory and software to 

run BASIC, a simple programming language. With the use of 

a programming language, a computer hobbyist can program his 

microcomputer to do a myriad of tasks. Some home computer 

manufacturers are also seeking special computer programs for 
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such tasks as income tax computation, information storage 

and retrieval, and computer games such as STARTREK. 

Other duties which can be programmed by the owner or 

eventually will be dispensed by the manufacturer are as 

follows: 

In the area of process control: 

Water indoor plants when needed. 

Keep temperature and humidity at desired levels. 

Report leaking water pipes. 

Report water seepage into basements. 

Water lawn when a certain aridity is determined. 

In the area of information storage and retrieval: 

Keep track of investment portfolio. 

Keep lists of frequently called telephone numbers. 

Keep an up-to-date Christmas card list. 

Reminders of car maintenance. 

Reminders to send birthday cards. 

Reminders of daily appointments. 

Keep cross/index of journals for study and review. 

Keep log of actions. 

In the area of safety: 

Lock doors at night. 

Turn lights on and off when out. 

Telephone the office in case of fire or burglary. 
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In the area of entertainment: 

Control stereo and television. 

Compose and play music. 

Draw pictures and diagrams. 

Play computer games (Blackjack, Golf, Lunar Lander, 
chess, checkers). 

In the area of personal use: 

Make up nutritionally balanced menus. 

Turn on any electric appliance such as coffee pot and 
oven. 

Remind one to take medicine. 

Wake one up. 

Forecast caloric intake. 

Predict weight loss. 

Feed and water animals. 

Compute budgets. 

Compute income tax. 

Make loan computations. 

Translate Morse code. 

Tutor one's children. 

A house built recently contains a central computer 

which controls all 200 ceiling lights in any combination 

with a choice of brightness levels. The seventeen tele-

phones can convert to telephone-to-telephone intercoms or 

to housewide paging systems with digital read-outs for time 

and temperature. The computer controls the dishwasher, a 
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snow-melting system under the driveway, and the outdoor 

water supply. Computer-controlled thermostats regulate 

heat for floors and pools plus the regular heating system. 

Televisions are automatically connected to one of several 

antennas as channels change. Automated carts for laundry 

and for food and drinks are computer-controlled (19, p. 53). 

Presently, home computers are still purchased more by 

computer hobbyists than by the average man, but soon buying 

a computer will be as common as buying any other large 

appliance. "In two to five years, you'11 be able to go to 

one (computer store), say what you want the computer to do, 

and walk out with the equipment that's as easy to use and 

plug together as hi-fi components, with programs as easy to 

load as phonograph records or cassettes" (6, p. 113). 

Related Studies 

Because of such a rapid growth in computing, it was 

determined that much information concerning computers in 

secondary schools was limited in scope or outdated. A 

study in 1968 by Bangs and Hillestad (5) dealt with 

curricular implications of data processing for educational 

institutions. A study by Effarah in 1977 (15) determined 

the impact of electronic data processing on business 

education in the secondary schools of Oregon. In 1976, the 

Oregon Commission of Computers in Education (26) made 

recommendations for implementing computer literacy courses 
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in Oregon secondary schools. In 1972 , a report by the 

Conference Board of the Mathematical Sciences Committee on 

Computer Education (10) consisted of making recommendations 

regarding computers in high school education. 

The review of the literature revealed that much 

progress has been made in computer usage. As this trend 

continues, the majority of students in schools will be 

directly affected by computers. The study reported here 

should be of value because it presents the current status 

of computer-related curriculum in Texas secondary schools. 
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CHAPTER III 

PROCEDURES AND SOURCE OF DATA 

The purposes of this study were to identify and 

describe computer-related courses in secondary schools of 

Texas, to identify and describe the perception of selected 

leaders throughout the United States regarding the role of 

computer education, to construct a program of computer-

related education for secondary schools, and to suggest the 

implications of this program. An examination of the 

literature indicated that there was need to ask questions 

concerning computer-related courses in secondary schools and 

that a study of this type would be worthwhile. 

Procedure for Collecting Data 

Questionnaires 

After questions concerning computer-related courses in 

secondary schools were established by utilizing previously 

developed questionnaires and literature, a survey by ques-

tionnaire was chosen as a method to gather data. Two 

questionnaires are included in this study, one sent to high 

school principals, the other sent to high school teachers. 

For analysis, criticism, and to assure validity, the 

instruments were presented to a panel of seven experts in 
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educational data processing. The panel consisted of members 

of the Texas Association of Educational Data Systems who 

were suggested by its president. The panel reviewed twenty-

three questions, and a majority agreed that twenty-two were 

valid and should be included. No questions were rewritten 

and resubmitted to the panel because no conceptual changes 

were suggested. Some minor wording changes were suggested 

for clarity. The majority of the panel suggested that one 

question be omitted. It was also suggested, to insure 

clarity, that a question from one questionnaire be included 

in the other. Since the question was identical on the 

other questionnaire, it was not resubmitted. 

The objectivity of each of the questionnaires was 

determined by giving them to a class of CSCI 514, Computer 

Applications in Education, at East Texas State University; 

the class consisted mainly of public school administrators. 

An evaluation of the questionnaires was used to determine 

clarity and usability of the instrument. No questions were 

changed following this evaluation because less than 1 per 

cent of the twenty-eight participants marked any one 

question as unclear. 

Questionnaires and appropriate cover letters, copies of 

which are included in Appendices A and B of this study, were 

mailed on February 27, 1978. One questionnaire was sent to 

each of 234 secondary school principals from fifty-three 
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districts in Texas which had previously indicated offering 

computer-related courses. These fifty-three school 

districts were determined from an earlier study which 

surveyed 383 school districts with an average daily attend-

ance of more than 1,000. The second questionnaire was sent 

to 135 public school teachers listed in TEA's Guidelines for 

Computer Mathematics, 1977. Addressees were asked to return 

the questionnaire within ten days. 

The questionnaire, cover letter, and a return envelope 

were mailed to the teacher or to the principal at each 

public school. The principal was chosen because it was 

assumed that this administrator would be the one most likely 

to respond. 

On March 24, 1978, a second copy of the questionnaire 

and another cover letter (Appendix C) were mailed to those 

who had not responded. This request set April 7, 1978, as 

the deadline for returning questionnaires. The collection 

of data was concluded on this date. 

Interviews 

A taped interview was selected as a method to gather 

data concerning perceptions of selected leaders in computer-

oriented fields. The seven questions for the interview were 

submitted as a third instrument in each of the evaluation 

processes reported above for selection, validation, and 

determination of objectivity. Usabi1ity of the interview 
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technique was previously determined by a pilot study in 

which taped interviews were completed by two university 

professors. The questions; an appropriate cover letter, a 

copy of which is included in Appendices D and E of this 

study; and a cassette tape were mailed to forty-two high 

school teachers, university professors, industry repre-

sentatives, and TEA personnel. Thirteen persons responded 

with regret that they would be unable to participate in 

the study. Four weeks following the mailing, telephone 

calls were made to the twenty-two persons who had not 

responded. This request set May 31, 1978 , as the deadline 

for returning the taped interview. As a result of the 

telephone request, twelve more persons responded. The 

collection of data was concluded on May 31, 1978. 

Procedure for Analyzing Data 

In order to analyze data received from returned 

questionnaires, codes were assigned to the different items 

on the questionnaires. These codes were then keypunched 

into cards for computer processing. Computer programs were 

written to edit and analyze data punched into each card. 

Data from interviews were tabulated by hand. 
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Summary of Returned Questionnaires and Interviews 

Questionnaires 

Seventy-nine per cent (186) of the questionnaires sent 

to secondary schools and 73 per cent (99) of the question-

naires sent to secondary school teachers were returned and 

were usable for this study. 

For purposes of analysis, secondary schools were 

grouped according to school district size. Group I schools 

were in a school district whose total ADA was at least 

1,000 but fewer than 5,000. Group II schools were in a 

district whose total ADA was at least 5,000 but fewer than 

25,000. Group III schools were in a district whose total 

ADA was 25,000 or greater. According to a previous study 

of the 383 school districts identified, 295 were defined as 

Group I school districts, seventy-three were designated as 

Group II school districts, and fifteen were categorized as 

Group III school districts. 

Table I is a summary of the data on population, 

returns, and percentages of total returns for the three 

groups of schools of the study sample. 

Examination of this table shows that Group II schools 

had the highest percentage of returns while Group III had 

the lowest. Overall, Group III had the greatest number 

returned for each group was above the specified 1imit of 

60 per cent, and the total returns was 79 per cent. 
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TABLE I 

SUMMARY OF RETURNED SCHOOL QUESTIONNAIRES 
ACCORDING TO SCHOOL DISTRICT SIZE 

Group 
Number 
Sent 

Per Cent 
of 

Population 
Number 
Returned 

Per Cent 
of 

Group 

Per Cent 
of 

Total 
Returned 

Group I 34 15 28 82 15 

Group II 76 32 65 86 35 

Group III 124 53 93 75 50 

Totals: 234 100 186 100 

Table II is a summary of the data on population, 

returns, and percentage of total returns for the teachers 

surveyed according to the three groups of schools of the 

study sample. 

Examination of this table shows that Group II teachers 

had the highest percentage of returns while Group III had 

the lowest. Overall, Group III had the greatest number of 

returns. Total returns were 73 per cent with each group 

returning more than the specified minimum of 60 per cent. 
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TABLE II 

SUMMARY OF RETURNED TEACHER QUESTIONNAIRE 
ACCORDING TO SCHOOL DISTRICT SIZE 

Group 
Number 
Sent 

Per Cent 
of 

Population 
Number 
Returned 

Per Cent 
of 

Group 

Per Cent 
of 

Total 
Returned 

Group I 22 16 17 77 17 

Group II 34 25 28 82 29 

Group III 79 59 54 68 54 

Totals: 135 100 99 100 

Interviews 

Selected leaders in computer-oriented fields were 

surveyed by means of a taped interview so that their per-

ceptions concerning the role of computer education in the 

future could be considered in curriculum development. 

Random sampling techniques were not used to choose 

experts because of the limited number. Instead, an informal 

search of universities and public schools was made to locate 

university professors concerned with teacher education and 

teachers of computer-oriented courses. 

The search for public school computer science teachers 

began with telephone calls to the state education agencies 

of Texas, Minnesota, Ohio, and Wisconsin. These states 
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offer certification in computer science for public school 

teachers, according to a report issued April 12, 1977, by 

the ACM Teacher Certification Subcommittee (1, p. 6). The 

call to each state education agency requested names and 

addresses of five public school computer science teachers. 

The result of this search was a list of twenty teachers: 

five from Texas, five from Minnesota, six from Ohio, and 

four from Wisconsin. 

Telephone calls to members of the ACM Teacher 

Certification Subcommittee requested names of university 

professors from around the country who had contributed to 

computer science certification by serving on committees, 

publishing, or being responsible for programs at their 

universities. This request resulted in a list which con-

sisted of five professors from Texas, two from Minnesota, 

one from Ohio, one from Wisconsin, one from Pennsylvania, 

one from Maryland, and one from Oregon. 

From a list of twelve submitted, industrial leaders 

were chosen and then approved by members of an ACM sub-

committee on curriculum development. To be eligible a 

person had to have made presentations at major professional 

conferences within the last five years, published in major 

professional journals within the last five years, or 

developed unique computer components. Eight industrial 

leaders were approved by the committee. 
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The computer-oriented experts participating were as 

follows: 

1.-4. Teachers from Minnesota, Ohio, and Texas who teach 
computer-oriented courses. 

5. Recruiting and Training specialist - J. C. Penney 
Corporation. 

6. Vice President - Honeywell Information Systems. 

7. Hardware Design specialist - Texas Instruments, 
Inc. 

8. Consultant and futurist - Arthur D. Little, Inc. 

9. Research specialist - Electronic Data Systems. 

10. Director - Texas Education Agency. 

11.-19. Professors concerned with teacher education in 
computer-oriented areas: 

Mankato University - Mankato, Minnesota. 

Bowling Green State University - Bowling Green, 
Ohio. 

University of Wisconsin - La Crosse - La Crosse, 
Wisconsin. 

East Texas State University - Commerce, Texas. 

North Texas State University - Denton, Texas. 

West Texas State University - Canyon, Texas. 

University of Oregon - Eugene, Oregon. 

Baylor University - Waco, Texas. 

Stephen F. Austin State University - Nacogdoches, 

Texas. 

Following an analysis of data, a proposed computer-

oriented curriculum for secondary schools was developed. 

The proposed curriculum, for review, was sent to the four 
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high school teachers who participated in the interview. 

These teachers reviewed the submitted curriculum, and all 

agreed that the structure and context were acceptable. 

An analysis of introductory computer science courses 

in universities was made to determine possible interface 

between the proposed high school curriculum and these 

introductory courses. The universities chosen for the 

analysis make up the Federation of North Texas Area 

Universities: East Texas State University, North Texas 

State University, and Texas Woman's University. 

To determine possible interface between the proposed 

program and that of universities, a copy of the proposed 

computer-related program and a letter, a copy of which is 

included in Appendix F, were sent to the Computer Science 

chairman of each university on July 7, 1978. The chairman 

was requested to read the program and specify his recom-

mendation to a college student who had successfully 

completed the proposed program in high school. The choices 

were (1) that he take the Introduction to Computer Science 

CLEP test for credit, (2) that he take the introductory 

computer science course for credit, or (3) that he omit the 

introductory computer science course (with no credit) and 

take a more advanced course. Two department heads spec-

ified their recommendations were to take the CLEP, and the 
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other recommended omitting the introductory course and 

taking a more advanced course. 

The department head was also requested to submit his 

university's Introduction to Computer Science course 

syllabus. Examination of these course syllabi determined 

that all material covered in the proposed high school 

program is contained in the introductory courses of these 

universities. 

Topics included in the university-level introductory 

courses were historical developments, computer applications 

and social concerns, computer system organization, input/ 

output devices, flowcharting, programming, number systems, 

logic, and operating systems. 



CHAPTER BIBLIOGRAPHY 

1. Morsund, David, chairman, working draft provided to 
committee, Teacher Certification subcommittee, 
Committee on Curriculum, Association for Computing 
Machinery, April, 1977. 

70 



CHAPTER IV 

AN ANALYSIS OF THE DATA 

This chapter presents findings and an analysis of data 

collected from questionnaires returned by participating 

schools and teachers and from taped interviews returned by 

participating experts in computer-oriented fields. The 

order of the presentation follows that of the questionnaires 

and interview. 

Responses from Public High Schools 

Period of Time Considered to be One Course 

The first question asked was what periodof time is 

considered to be one course? 

The different periods of time considered to be one 

course by Group I, Group II, and Group III sized schools and 

by the total of all schools questioned are presented in 

Table III. Examination of the table shows that 40 per cent 

of the schools which responded consider a course to be one 

quarter with the next highest percentage choosing a year for 

course length. 

71 



72 

m 

PQ 
< 

H 

pq 
CO 

D 
O 
U 

w 
52; 
o 

pq 
PQ 

O 
H 
Q 

W 

w 
Q 
f-H 
CO 
Sz; 
o 
u 

w 
2 

ft 
o 

Q 
O 
HH 

w 
a , 

r H SO 
aj 00 
«M rH 
O 1! 

H ^ 

t w 2 
o * H 

0 

w 
r H 
o 
o 

p . 

K5 
cr> 

S _ 2 o 

S u f i 
^ CO 

»l » Pt 

o - H : 

(/) LO 
r H p « v D 

JD ° 3 "I 

n ° ° * 
55 

4 3 ?H 
u o 

CO 

m a 
O HH 

L «0 a ° 0 

o O i 
6 2 u 2 

3 7 1 C3 
VJ 

CO 

o 

©\© 

o 
55 

o 

Csl 

t o 

O 

I*** 

r o 

CM 

00 
CM 

to 
LO 

vD 

a * 
Csl 

r o 

LO 

CNI 

cn 

00 

CM 

CM 
CM 

CM 

CM 

00 
CM 

00 

00 

LO 

00 
m 

LO 
CM 

cn 

so 

o\o 

o 

o 
LO 

^ t 
CM 

r o 

u 
<D 
+-> 

LO 
CD 

u a 
aj *H 
0 

>-» H 

aS* u£r 
u 0 
0 4^ U , p 0 t/> 0 0 

-P 0 «M + j 
CD u e U JH fH 
& aS •H a$ a3 0$ 
<D d U 0 3 

CO c / H >H c y c y 

0 
e/3 
d 
O 
P . 
tf) 
0 

Pt5 

o 
5 5 



73 

Number of Courses Taught 

The second question asked was what was the number of 

different computer-related courses taught during the present 

academic year? 

Table IV is a summary of the number of courses taught 

during the present academic year by schools in Group I, 

Group II, and Group III size districts and by the total of 

all schools responding. Examination of this table shows 

that for schools in Group I districts offering computer-

related courses, 32 per cent offer only one course, and 

none offer more than four courses. It should also be noted 

that 32 per cent of schools in Group I districts are not 

planning to offer courses. 

For schools in Group II districts offering computer-

related courses, 32 per cent offer only one course, but an 

additional 33 per cent offer either two or three courses. A 

respondent from one school reported offering fifteen 

computer-related courses. Further study of this response 

showed that the school required computing in every mathe-

matics course. 

For schools in Group III districts offering computer-

related courses, 35 per cent offer only one course, but an 

additional 37 per cent offer either two or three courses. 

No schools in Group III districts offer more than seven 

courses. The percentage of schools not planning computer-

related courses decreases with the increased school size. 
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Number of Years Computer-Oriented 
Courses Have Been Offered 

The first question asked of schools that have, have 

had, or are planning computer-oriented courses was number 

of years computer-related courses have been part of your 

curriculum? 

Table V is a summary of the average number of years 

computer-related courses have been offered by each group of 

schools. 

TABLE V 

AVERAGE NUMBER OF YEARS COMPUTER-RELATED 
COURSES HAVE BEEN OFFERED ACCORDING 

TO SCHOOL DISTRICT SIZE 

Group Average Number of Years 

Group I 

Group II 

Group III 

Examination of this table shows that the average 

number of years computer-oriented courses have been offered 

is four for schools in Group I districts, six for schools 

in Group II districts, and six for schools in Group III 

districts. This would indicate that computer-related 

course offerings in secondary schools is a rather recent 

innovation. 
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Organizational Structures Pertaining 
to Computer-Related Courses 

The second question asked was in what organizational 

structures are the computer-related courses offered? 

The different organizational structures pertaining to 

computer-oriented course offerings are presented in 

Table VI. This and all subsequent tables will include only 

those responses from schools which have, have had, or are 

planning computer-related courses. There are eighteen 

schools in Group I districts, forty-nine schools in Group II 

districts, and seventy-nine schools in Group III districts 

for a total of 146 schools which fall into these categories. 

Examination of this table shows that the Mathematics 

Department is the department which most often offers 

computer-related courses, but the number of Computer Science 

or Data Processing, Business, and Vocational Departments 

offering courses increases with the school size. 

Those Responsible for Requesting Additional 
Computer-Related Courses 

The third question asked was who is primarily 

responsible for requesting additional computer-related 

courses? 

Table VII is a summary of information concerning those 

groups primarily responsible for requesting additional 

computer-related courses. This question allowed one or 

more responses, which explains why the percentage does not 
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add up to 100. The persons most often chosen as being 

responsible for requesting additional computer-related 

courses for all three groups were teachers. In all but two 

schools in Group III districts, principals were chosen next, 

then students. Schools in Group III districts said students 

were responsible more often than principals. 

One Group I representative reported the Mathematics 

Department chairman had the primary responsibility for 

requesting additional courses. Some respondents from 

Group II districts marked the curriculum counselor and the 

vocational director as being primarily responsible. For 

schools in Group III districts, the mathematics supervisor 

was also checked as one who was involved in suggesting 

computer-related courses. 

Teachers are the primary group responsible for 

suggesting these courses with students and principals also 

having a significant impact on curriculum. The involvement 

of parents and advisory committees seems to increase with 

school size. 

Those Responsible for Originating 
Computer-Re1ated Courses 

The fourth question asked was from what.general group 

did the request for computer-related course offerings 

originate? 
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Table VIII is a summary of information concerning those 

groups who originated computer-related courses now in 

progress. The respondents were asked to mark as many-

categories as were applicable. All but one response from 

Group I schools indicated teachers were responsible for 

implementing existing programs. For schools in Group II 

districts, persons indicated were divided among teachers, 

students, and principals in that order. Group III respond-

ents also said teachers, students, and principals, but 

percentages were more varied than for schools in Group II 

districts. 

One Group I respondent stated that the Mathematics 

Department director originated courses. One Group II 

representative responded that the school board was involved, 

and two other Group II representatives indicated that the 

vocational director was involved. Other Group III responses 

were management systems coordinator, mathematics coordi-

nator , curriculum coordinator, and community survey. 

In a comparison of the questions concerning who 

originated existing courses and who is responsible for 

requesting new courses, for Groups I, II, and III, teachers, 

students, and principals were primarily responsible. 

Teachers seemingly have had a greater influence in creating 

existing programs than in requesting new computer-related 

courses. 
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Type and Number of Courses Taught 

The fifth question asked was number of courses taught 

which are primarily oriented toward selected areas. 

No schools offered courses in all selected areas. Some 

offered a course in only one area, and others offered 

varying combinations. If a schoo1 offered a course in a 

selected area, the average number of courses and students 

are given in Tables IX, X, and XI. 

The number of courses per school, the number of 

schools, and the average number of students per course for 

schools in Group I districts are shown in Table IX. 

Examination of this table shows that as the course becomes 

more technical, the number of courses offered and the number 

of students per course declines. Problem solving is a 

course in any subject area which uses the computer as a tool 

for that particular area. Computer literacy is a course 

which discusses the role of computers in society, how 

computers work, and the possible implications of computers 

for the future. Computer literacy courses sometimes contain 

programming. 

The number of courses per school, the number of 

schools, and the average number of students per course for 

schools in Group II districts are shown in Table X. 

Examination of this table shows that more programming 

courses are offered than any other for schools in Group II 
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districts. Computer literacy courses have the greatest 

number of students per course for schools in Group II 

districts. 

The number of courses per school, the number of 

schools, and the average number of students per course for 

schools in Group III districts are shown in Table XI. 

Examination of the table representing schools in Group III 

districts shows there is a multiple offering for both 

problem solving and programming courses. The average number 

of students per course is high for all courses with problem 

solving and computer operations being the highest. 

Table XII represents a summary of the number of 

schools offering particular programming courses. Included 

in this table is the actual number of schools which teach 

a particular programming course according to groups. There 

are eighteen Group I schools, forty-nine Group II schools, 

and seventy-nine Group III schools. 

Representatives from two schools in Group III responded 

that they taught EASYCODER, and one responded that his school 

taught ALC. BASIC is the most common programming language 

taught in secondary schools with FORTRAN second, followed 

by COBOL. The other languages taught have scattered usage, 

mainly in the larger schools. 
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TABLE XI 

TYPE AND NUMBER OF COURSES TAUGHT FOR 
SCHOOLS IN GROUP III DISTRICTS (N =79) 

Number of 
Courses 

' Number of 
Schools 

Average Number 
of Students 
Per Course 

0 
1 

30 
33 

Problem Solving 2 
3 
4 
5 

7 
6 
2 
1 

99 

Computer Literacy 

0 
1 
2 
4 
5 

48 
28 
1 
1 
1 

34 

Programming 

0 
1 
2 
3 
4 

21 
44 
6 
6 
2 

30 

Operations 
0 
1 
2 

65 
13 
1 

76 

Data Entry/ 
Keypunch 

0 
1 
2 

64 
14 
1 

35 

Systems Analysis or 
Data Control 

0 
1 
2 

76 
2 
1 

35 



TABLE XII 

SUMMARY OF PROGRAMMING COURSES TAUGHT 
ACCORDING TO SCHOOL DISTRICT SIZE 

87 

Number of Schools 

Group I 
N=18 

Group II 
N=49 

Group III 
N=79 

Total 
N=146 

Total 
Per Cent 

FORTRAN 5 21 32 58 26 

COBOL 2 17 14 33 23 

RPG 0 9 5 14 10 

BASIC 11 26 37 74 51 

Required Computer-Related Courses 

The next four questions asked were as follows: Are any 

of the computer-related courses required for high school 

graduation? Should any computer-related courses be 

required? Does your school recommend substitution of any of 

the required computer-related courses for other courses? 

Would you personally recommend any substitutions? 

Table XIII is a summary of responses concerning the 

requirement and substitution of computer-related courses. 

Examination of this table shows that 85 per cent of 

respondents answered no to these four questions. 

Twenty-seven more of the positive responses were to 

questions concerning should these courses be required or 
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substituted while only thirteen were to questions concerning 

are these courses required or substituted. 

The information in this table shows that five schools 

require courses containing computer-related material for 

graduation and there seems to be no indication of more 

schools requiring these courses. One hundred thirty-five 

schools responding to these questions indicated these 

courses were electives, but fifty-six indicated some 

computer work is part of a required mathematics course. 

Type of Equipment Utilized 

The tenth question asked was what type of equipment 

was utilized and by what means were they available? 

Information concerning the type of equipment utilized 

according to the schools in different sized districts is 

illustrated in Table XIV. Examination of this table shows 

that the majority of schools from all three groups use 

terminals in a time-sharing environment. For schools in 

Group I districts, small computers and calculators were 

second in frequency of use. 

Keypunch machines are available in more Group II 

schools than in the other two groups. Calculators and unit 

record equipment follow in order of utilization. 

Schools in Group III districts have a wider variety of 

equipment than do the other two groups. These schools' 

representatives responded that they use mini, small, medium, 
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and large computers at about the same rate. One school in 

Group III also reported use of a plotter. 

Means of Accessing Equipment 

The means of accessing equipment utilized for computer-

related courses according to school district size either 

exclusively or from a combination of sources is illustrated 

in Table XV. 

Examination of this table shows that 67 per cent of the 

schools use one source rather than a combination of sources. 

Schools in Group I and Group II districts use equipment 

from Regional Service Centers, whereas Group III has more 

schools which own or lease their computers. Schools in 

Group II districts have the largest combination of resources 

through Regional Service Centers and school-owned or 

leased computers. One person responded that his school 

uses equipment and computer time donated by a local bank, 

and twenty-three schools use computer time at area 

universities. 

Responses From Public School Teachers 

Certification for Teachers of 
Computer-Related Courses 

The first question asked of teachers of computer-

related courses was do you have a teaching certificate? 

List teaching fields. 
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Table XVI is a summary of certification of teachers of 

computer-related courses and teaching fields of those 

certified, according to school district size. Not all 

teachers listed two teaching fields. Only six teachers who 

responded are not certified in mathematics. The second 

major area of certification was the sciences. Only three 

teachers were not certified, and four were certified in 

computer science. 

TABLE XVI 

SUMMARY OF CERTIFICATION AND TEACHING FIELDS 
ACCORDING TO SCHOOL DISTRICT SIZE 

Group I 
Teachers 

N=17 

Group II 
Teachers 
N=28 

Group III 
Teachers 
N=54 

Total 
N=99 

N % N 1 N % N % 

No Certificate 1 6 0 0 2 4 3 3 

Mathematics 15 88 27 96 51 94 93 94 

Computer Science 1 6 2 7 1 2 4 4 

Science 8 47 10 36 18 33 36 36 

Business 1 6 3 11 3 6 7 7 

History 2 12 5 18 8 15 15 15 

English 2 12 7 25 12 22 21 21 

Other Fields 3 18 2 7 8 15 13 13 
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Also listed as certification areas were Spanish, 

German, counseling, journalism, speech, drama, health, 

physical education, industrial education, psychology, and 

music. 

In response to the second question, only two teachers 

have vocational certification, one in data processing, the 

other in technical mathematics. 

Percentage of Course Load for 
Computer-Related Courses 

The third question asked was how many computer-

related courses do you teach during one term? How many 

total courses do you teach in one term? 

Table XVII is a summary of average percentage of course 

load for computer-related courses. 

TABLE XVII 

SUMMARY OF AVERAGE PERCENTAGE OF COURSE 
LOAD FOR COMPUTER-RELATED COURSES 

Group Average Percentage 
of Course Load 

Group I . 37 

Group II 38 

Group III 42 
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Percentages of computer-related course load ranged from 

17 per cent to 67 per cent for individual teachers in 

Group I schools. Percentages of course load devoted to 

computer-related courses for individual teachers in 

Group II district schools ranged from 20 per cent to 100 per 

cent. The percentage of course load for individual 

Group III teachers also ranged from 20 per cent to 100 per 

cent. 

Number of Computer-Related Courses Taken 

The fourth question asked was how many computer-

related graduate, undergraduate, or inservice or non-credit 

workshop courses have you taken? 

Table XVIII is a summary of the average number of 

computer-related courses taken by high school teachers. 

TABLE XVIII 

SUMMARY OF AVERAGE NUMBER OF COMPUTER-RELATED COURSES 
TAKEN BY TEACHERS ACCORDING TO SCHOOL DISTRICT SIZE 

Group Undergraduate Graduate 
Inservice or 
Non-credit 

Group I 3.11 2.38 2.13 

Group II 1.50 2.94 2.90 

Group III 2.30 2.70 3.30 
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Examination of this table shows that throughout the 

groups there was an average of I k SO to 3.30 courses taken at 

each level. Some teachers had taken only one level of 

coursework, while others had taken courses at all three 

levels. Only five teachers reported that they had not 

taken computer-related coursework. This number includes 

two Group I teachers, one Group II teacher, and two 

Group III teachers. 

Related Work Experience 

The fifth question asked was whatcomputer-related 

work experience have you had? 

Nineteen teachers (19 per cent) reported some computer-

related work experience. Of the Group I teachers, one 

listed having worked as a programmer. Of the Group II 

teachers, seven had related work experience. This includes 

two teachers who had been programmers for one year, two who 

had been programmers for three years, one who had been a 

programmer for nine years, one who had been a programmer for 

ten years, and one who had worked in hardware design for two 

years. Of the Group III teachers, eleven reported work 

experience in the field. This includes six programmers, two 

programmed for one year, one programmed for two years, one 

programmed for two and one-half years, one programmed for 

six years, and one programmed for ten years. The remainder 

are two teachers who worked as systems analysts, one for one 
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year and one for three years; one who was a computer 

operator for a year and a half; one who worked as a key-

punch operator for six months; and one who designed CAI 

packages for three years. 

Required Computer-Related Courses 

The last four questions asked were as follows: Are 

any of the computer-related courses you teach required for 

graduation? Should any of these courses be required? Does 

your school recommend substitution of any of these courses 

for other courses? Would you personally recommend any 

substitution? 

Table XIX is a summary of responses concerning the 

requirement and substitution of computer-related courses for 

teachers from Group I, Group II, and Group III school 

districts and for a total of all teachers. Examination of 

this table shows that 86 per cent of teachers answered no to 

these four questions. Of the persons who thought computer-

related courses should be required, four suggested computer 

mathematics, and one suggested computer programming. All 

teachers who responded that their schools recommended sub-

stitutions for other courses said that their substitutions 

were for mathematics courses. Of the teachers responding 

that they personally recommended substitutions, seven 

suggested substitutions for mathematics courses, and two 

suggested substitutions for foreign-language courses. Not 

all teachers answered all these questions. 
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Perceptions of Selected Leaders in 
Computer Science Areas 

Perceptions of the nineteen selected leaders in 

computer science areas participating in this study were 

determined by using taped interviews, a technique which 

proved to be successful. The length of the interviews 

ranged from ten to twenty minutes with the majority being 

about fifteen minutes. For purposes of analysis, the tapes 

were heard and were partially transcribed by two university 

instructors. The transcriptions were compared, and where 

there was disagreement, another instructor was asked to 

listen to sections of the tape in question. When two of 

the three transcriptions agreed, information was included. 

Two drawbacks of the taped interview were that there was no 

opportunity for follow-up questions, and there was no 

opportunity to keep the interviewee on the subject when he 

began to ramble. The responses on tape were determined 

useful since the respondents answered as if they understood 

the questions. 

Should Computer-Oriented Courses Be Taught? 

The first question asked of selected leaders in computer 

science was should computer'-oriented courses be taught at 

the secondary school level at the present time? Why? 

All nineteen leaders responding said yes. They said 

computers are a pervasive part of society, and every member 
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o£ society should have an understanding of how the computer 

directly and indirectly affects his life. The respondents 

said teachers should start early to remove the mystery and 

to identify the potential of computers to society. 

Computers are a basic tool and a major intellectual resource 

that widen experiences in which students can be involved. 

High school students have a curiosity and a readiness to 

learn a subject that, as one respondent suggested, by 1985 

will be used closely by 80 per cent of the work force. 

What Courses Should Be Taught? 

The second question asked was if five computer-

oriented courses were to be taught at the secondary school 

level, what should they be? Please include any special 

requirements or prerequisites. Please give the length of 

time for each course. 

The course suggested by 70 per cent of the nineteen 

respondents was programming. Every respondent said 

programming should be offered, but not all stated that it 

should be an entire course. The respondents stated that the 

programming course should be one semester long and should 

have no prerequisites. 

More than 50 per cent of the nineteen respondents 

suggested a course in computer literacy or computer appre-

ciation . These responses seemed to result from question 

one, where there was agreement that all students should 
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develop an awareness of computers in society. Again, the 

respondents stated that the course in computer literacy 

should be one semester long and should have no prerequi-

sites . 

The course with the third highest percentage (21 per 

cent) of recommendations was computer structures. It was 

suggested, however, that this course be an overview and not 

be taught in great detail. The respondents stated that this 

course should be one semester long and should have either an 

introduction to computers course or a programming course as 

a prerequisite. 

The fourth course in percentage order suggested could 

be very closely related to computer literacy. An intro-

duction to computer science course often includes infor-

mation concerning use of computers in society. The 

respondents who suggested this course said that it should be 

one semester long and should have no prerequisites. 

The fifth course suggested was problem solving. Some 

respondents stated that the problem solving course should be 

wholly that; others said it should be part of courses that 

include using the computer as a tool. When it was suggested 

as an independent course, the length of time was one 

semester, and in either case a course in programming was 

suggested as a prerequisite. 
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Not all respondents said that five courses should be 

offered in secondary schools. Three listed only one or two 

courses to be offered, and almost half said that three 

courses should be sufficient. Other courses suggested were 

an advanced course in programming, computers in business, 

artificial intelligence, and assembly language. 

Suggested Topics for Courses 

The third question asked was suggest five topics for 

each course suggested in the previous question. 

The topic suggested by two-thirds of the respondents 

for the course in programming was mechanics and techniques 

of the language BASIC. Other languages mentioned were 

FORTRAN and assembly language. A study of algorithms and 

flowcharts ranked high in the number of suggested topics. 

Documentation and use of the structured approach to 

programming were also mentioned. One respondent said the 

course in programming should contain an overview of all 

major languages, and another suggested file structures as a 

topic. One said he thought that problems done in the 

programming course should be games, personal computing, and 

some business applications, but no scientific or mathe-

matical applications. 

All respondents agreed on three major topics to be 

included in the course on computer appreciation or computer 

literacy. According to the selected leaders, this course 
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should cover the effect of the computer on society and on 

the individual. It should also include information that 

defines a computer, that is, types of computers, computer 

organization and structure, and capabilities and limitations 

of computers. The third major topic the respondents said 

should be included was a thorough coverage of applications 

in business, industry, and government. A fourth suggested 

topic was software. The respondents differed in the soft-

ware concepts as to what should be covered. Six said a 

major part of the course should be spent in programming. 

Five said programming as a concept should not be taught. 

Rather, experience in the use of existing programs and the 

techniques of inputting data and interpreting results should 

receive emphasis. Three other topics suggested were systems 

analysis, history of computers, and future uses of 

computers. 

The topics suggested for the third course on computer 

structures include systems software, compilers, languages, 

and operating systems. The storage technology of computers, 

hardware, and digital design were also mentioned as good 

topics for a course in computer structures. 

The selected leaders said that many computer topics 

should be covered in an introduction to computers course. 

The respondents who mentioned this course suggested that it 

cover the internal design of computers with architectual 
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fundamentals and internal number systems. The components 

and elements of computer systems, along with topics on 

data structures and computer logic, should be included. In 

the area of software they responded that some use of 

standard programs and utilities along with algorithms and 

flowcharts were needed. The other major topic suggested for 

this course was computer appreciation. 

The respondents who suggested problem solving as a 

course stated that there is a need to teach techniques of 

the BASIC language if it was not already known. The reason 

given was that this language could be used to solve problems 

in science and mathematics. They responded that different 

applications of the computer in other areas should be 

covered. Another topic suggested was helping students 

learn to communicate with people. They expressed that this 

was important for students to obtain the information needed 

to find solutions and to sell these solutions to potential 

computer users in other fields. 

Teaching About Computers in Other Disciplines 

The fourth question asked was in light of extensive 

computer usage in society today, should each subject area 

teach about computers as related to that field? Why? 

Only one respondent answered an emphatic no to this 

question, and his reason was that teachers in other fields 

are frightened of computers, and teachers should not pass on 
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this fear. Two other respondents said that the concept was 

good, but they stated teachers were not qualified and that 

the issue of computers should not be forced. All others 

responded that computer science should not be taught, but 

an awareness of computers in the particular discipline 

should be taught whenever applicable. 

Business, science, and mathematics were mentioned as 

particular areas where the computer is an important 

technology and should be part of the course content. They 

said that computers should not be taught in depth, but that 

the subject area should be enhanced by computer usage. Two 

respondents also mentioned that the computer should be used 

as a tool similar to using the library or learning to read 

and write. 

Administrative Arrangements for Courses 

The fifth question asked was what would be the best 

administrative arrangement (i.e. , department) to insure 

effective implementation of computer-oriented courses? Why? 

Four persons out of nineteen said they were not 

sufficiently familiar with the high school administrative 

structure to answer this question. There were three 

departments suggested for administration of computer-

oriented courses: computer science, business, and mathe-

matics . There was an even division of leaders (four each) 
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selecting business and mathematics with slightly more 

(seven) choosing computer science. 

The reasons given for choosing mathematics were that it 

is already implemented in many schools and mathematics 

teachers would probably be more comfortable with computer 

courses than would teachers of other subjects. The reason 

given by those choosing the business department as an 

administrative arrangement was that business related more 

to an applied rather than theoretical approach to computer 

science. 

One reason given for choosing computer science depart-

ments was that this is a good way to attract skilled people 

to teach courses. Another reason was, in the near future, 

computers will be a significant portion of a high school 

education; therefore, the structure should be started 

correctly. A third reason was to enable all school 

personnel to have equal access to the computer if it should 

be placed under an administration with loyalties to only 

computer use and not to other fields of study. Two persons 

suggested that perhaps itinerate teachers should be used at 

first, and these would then become the nucleus of a computer 

science department. 

Future Needs in Secondary Schools 

The last two questions asked were in ten years, will 

there be a need for computer-oriented courses in the 
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secondary school? How will this future need differ from 

current needs? 

The answer to the first question was a unanimous yes. 

One person replied that in ten years the need will not be 

questioned. All differences of need mentioned have to do 

with the fact that since computers are becoming smaller and 

cheaper, they are pervading even more into society and 

individual lives. 

More people will be using the computer; therefore, more 

students will feel a need to become knowledgeable in the 

area. There will be more skilled teachers. Other courses 

will relate more to computers. Respondents said there is 

going to be a downward migration of computer education and 

that topics that are taught on the early college level will 

be taught on the high school level in ten years. One 

respondent said there is a possibility of the computer 

replacing basic reading skills. The respondents agreed that 

there is a need for computer education now at the high 

school level, and this need will only increase and intensify 

in the future. 



CHAPTER V 

SUMMARY, FINDINGS, CONCLUSIONS 
AND RECOMMENDATIONS 

Summary 

The purposes of this study were to identify and 

describe computer-related programs in Texas secondary 

schools, to identify and describe the perception of selected 

leaders throughout the United States regarding the role of 

computer education now and in the future, to construct a 

program of computer-related education for secondary schools, 

and to suggest the implications of this program. The study 

determined the following: (1) computer-related courses that 

were being taught in Texas public schools; (2) the average 

number of years computer-related courses have been part of 

the curriculum in secondary schools in Texas; (3) the 

different organizational structures in which computer-

related courses were offered; (4) the computer-related 

courses which should be required for a high school diploma; 

(5) the persons primarily responsible for requesting 

computer-related courses; (6) the means by which equipment 

was obtained to implement computer-related courses; 

(7) types of certification which teachers of computer-

related courses held; (8) the percentage of teacher course 

108 
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load which was allotted to computer-related courses; (9) the 

academic and industrial background of teachers of computer-

related courses; (10) the expressed opinions of academic 

leaders of computer science education, leaders in the 

computer industry, and key persons within the Texas 

Education Agency regarding selected issues and possibilities 

related to computer-oriented courses in secondary schools; 

(11) the leaders' perceptions of what should be taught; 

(12) the modifications which should be made with regard to 

current programs; (13) the similarities and differences of 

opinion among persons in similar positions or among persons 

of all areas considered; (14) the concepts projected to be 

valuable in a computer science high school curriculum in 

ten years; and (15) the topics which should be included in 

a computer-oriented secondary school program according to 

persons in leadership positions. 

Questionnaires were sent to 234 secondary school 

principals in fifty-three districts in Texas which had 

previously indicated offering computer-related courses. Of 

these, 186 (79 per cent) participated in the study. The 

school districts were determined from an earlier study 

which surveyed the 383 school districts with an average 

daily attendance of more than 1,000. 

Questionnaires were sent to 135 public school teachers 

listed in the TEA's Guidelines for Computer Mathematics, 
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1977. Of these, ninety-nine (73 per cent) participated in 

the study. Interview questions and cassette tapes were 

sent to seventeen high school teachers, twelve university 

professors, eleven industry representatives, and two TEA 

personnel. Of these, nineteen (45 per cent) participated 

in the study. The participants included four high school 

teachers, five professionals, one TEA representative, and 

nine university professors. 

For purposes of analysis, secondary schools and 

secondary school teachers were grouped according to school 

district size. Group I schools were in a school district 

whose total ADA was at least 1,000 but fewer than 5,000. 

Group II schools were in a district whose total ADA was 

at least 5,000 but fewer than 25,000. Group III schools 

were in a district whose total ADA was 25,000 or greater. 

Generalizations made pertaining to groups of schools 

were based upon 82 per cent returns from Group I schools, 

86 per cent returns from Group II schools, and 75 per cent 

returns from Group III schools. Generalizations made 

pertaining to groups of teachers were based upon 77 per cent 

returns from teachers in Group I schools, 82 per cent 

returns from teachers in Group II schools, and 68 per cent 

returns from teachers in Group III schools. 
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Findings 

The presentation of findings based upon the data 

collected from the three surveys follows the order of the 

purposes stated above. 

Computer Courses Being Taught 

Thirty-three per cent (62) of the schools offered only 

one computer-oriented course. Thirty-three per cent (62) of 

the schools offered either two or three courses. The 

percentage of schools offering four or more computer-

related courses was 10 per cent (15). A total of 3 per cent 

(5) of the schools were planning computer-related courses. 

Four per cent (7) of the schools have offered courses but no 

longer schedule them because of lack of money and lack of 

qualified teachers. A total of 16 per cent (32) of the 

schools were not planning to offer courses. 

Of the schools in Group I districts which offer 

courses, there was an average of two problem solving courses 

per school, with seventy-eight students per course. Computer 

literacy had an average of two courses with twenty-five 

students per course. There was an average of one operations 

course with ten students per course. Programming had an 

average of one course with twenty-four students per course. 

Of the schools in Group II districts which offer 

courses, there was an average of one problem solving course 

and one computer literacy course with twenty-four and 
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thirty-eight students, respectively. There was an average 

of two programming courses with twenty-three students per 

course. For operations, data entry or keypunch, and systems 

analysis or data control, there was an average of one course 

with twenty-seven, twenty-six, and eighteen students 

enrolled. 

Of the schools in Group III districts which offer 

courses, there was an average of two courses for both 

problem solving and programming with ninety-nine and thirty 

students enrolled, respectively. The other subjects each 

had an average of one course with thirty-four students per 

course in computer literacy, seventy-six students in 

operations, thirty-five students in data entry and keypunch, 

and thirty-five students in systems analysis or data control. 

Of the 146 schools which offer computer-oriented 

courses, there were thirty-eight schools which teach FORTRAN, 

and thirty-three teach COBOL. RPG was taught by fourteen 

schools, and BASIC was taught by seventy-four schools. 

Number of Years as Part of the Curriculum 

The average number of years computer-oriented courses 

have been part of the curriculum was four for schools in 

Group I districts, six for schools in Group II districts, 

and six for schools in Group III districts. 
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Types of Organization Pertaining to 
Computer-Oriented Courses 

Seventeen per cent (25) of the schools offered these 

courses under the organizational structure of a computer 

science or data processing department. Sixty-one per cent 

(89) came under the mathematics department, 10 per cent (14) 

under the business department, and 12 per cent (18) under the 

vocational department. A breakdown, by groups, of schools 

offering courses under the mathematics department was 78 per 

cent (14) of the schools in Group I, 51 per cent (25) of the 

schools in Group II, and 63 per cent (50) of the schools in 

Group III. Differences between size groups were evident when 

courses were offered by the vocational department with none 

being offered there for Group I schools, 23 per cent (11) 

for Group II schools, and 9 per cent (7) for Group III 

schools. 

Requirement and Substitution of Courses 

A total of 135 school representatives responded that 

they did not require computer-related courses for high 

school graduation, and five said they did. Thirteen 

respondents stated that computer-related courses should be 

required while 121 said they should not. A total of 125 

respondents stated that their schools' administrations do 

not recommend substituting computer-related courses while 

eight do. Fourteen respondents said they would personally 
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recommend substituting computer courses for other courses, 

but 118 said they would not. 

A total of ninety-six teachers said their schools did 

not require computer-related courses for high school 

graduation. Three teachers did not respond. Seven teachers 

responded that computer-related courses should be required 

while eighty-seven said they should not. A total of 

eighty-five teachers said that their administrations do not 

recommend substituting computer courses while eleven said 

their schools do. Thirteen teachers said they would 

personally recommend substituting computer courses for 

other courses, but seventy-six would not. 

Persons Responsible for Originating 
and Requesting Courses 

A total of 66 per cent (96) of the school represent-

atives responded that teachers were primarily responsible 

for originating existing courses. Forty-four per cent (64) 

said students were involved, and 34 per cent (49) said the 

principal was responsible. 

Those primarily responsible for requesting additional 

courses were teachers for 60 per cent (88) of the total 

schools. Forty-six per cent (67) of the schools said 

principals were responsible, and 44 per cent (64) said 

students were a primary source for requesting courses. 
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Types and Means of Accessing 
Computer Equipment 

Twenty-three per cent (33) of the schools accessed 

computer time from regional service centers. Other exclu-

sive arrangements were 32 per cent (48) of the schools own 

or lease in-house equipment, 9 per cent (13) lease time, and 

3 per cent (4) used other service bureaus. Combinations of 

access include 16 per cent (24) of the schools used both 

their own in-house equipment and regional service centers, 

3 per cent (4) of the schools owned their equipment and also 

utilized lease time, and 3 per cent (4) used the regional 

service center and lease time. One per cent (2) owned their 

own equipment, used regional service centers, and leased 

computer time. 

Sixty per cent (88) of the schools used terminals in a 

time-sharing environment. Microprocessors were used by 

6 per cent (9) of the schools. Minicomputers were used by 

14 per cent (20), and small computers were used by 18 per 

cent (26) of the schools. Medium computers were used by 

11 per cent (16), and large computers were used by 14 per 

cent (20). Calculators were used by 21 per cent (31). 

Keypunches, data entry devices, and unit record equipment 

were used by 27 per cent (39), 9 per cent (13), and 11 per 

cent (16), respectively. 
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Teacher Certification 

Ninety-four per cent (93) of the teachers were 

certified in mathematics and 36 per cent (36) were certified 

in science. Only 4 per cent (4) were certified in computer 

science, and 3 per cent (3) were not certified at all. 

Computer Science Percentage of Course Load 

The average percentage for the computer-oriented course 

load of teachers in Group I schools was 37, of teachers in 

Group II schools was 38, and of teachers in Group III 

schools was 42. 

Teachers' Academic and Industrial Backgrounds 

The average number of computer-oriented courses taken 

by teachers at the undergraduate level was three for 

Group I, two for Group II, and two for Group III. The 

average number of courses taken at the graduate level was 

two by Group I teachers, three by Group II teachers, and 

three by Group III teachers. The average number of in-

service or non-credit workshop courses taken by teachers was 

two for Group I and three for Groups II and III. The 

average preparation for all groups for undergraduate courses 

was two; for graduate, three; and for in-service or non-

credit workshops, three. 

Nineteen per cent (19) reported some computer-related 

work experience. This includes 13 per cent (13) who worked 
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as programmers and 2 per cent (2) who worked as systems 

analysts. The other work experiences include hardware 

design, computer operations, keypunch, and CAI course 

design. 

Opinions of Leaders with Respect to 
Secondary ScKool Computer Education 

All selected leaders in computer science responded 

that computer-oriented courses should be taught in 

secondary schools today. Their consensus was that everyone 

should have some understanding of this tool which affects 

all segments of society. Because not all high school 

graduates will continue their education, a general 

orientation is needed at the high school level, for they 

will be dealing with computers regardless of their occu-

pation. 

What Should Be Taught 

All selected leaders responded that computer pro-

gramming should be offered at the secondary school level. 

More than 50 per cent stated that a course in computer 

literacy should be offered. Other courses suggested by a 

significant number of leaders were (1) computer structures, 

(2) introduction to computer science, and (3) problem 

solving. Almost half the respondents stated that an offer-

ing of three computer-oriented courses is sufficient. 
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Modifications of Current Programs 

One major modification regarding existing computer-

related programs in secondary schools was that the selected 

leaders said that keypunch and computer operations.are not 

important subject areas for high school students. However, 

18 per cent of the schools taught computer operations and 

24 per cent taught keypunch. 

Another major modification was that only 17 per cent 

of the schools offered computer-related courses under the 

computer science or data processing departments. Most of 

the experts favored a separate computer science department. 

Similarities and Differences of Opinion 

The experts had three main areas of similarities of 

opinion, First, they all recommended that computer-

oriented courses be taught at the secondary school level. 

Second, when applicable, and not forcing the issue, 

computers should be used to enhance other subj ect areas. 

The experts also agreed that the major problem with this is 

educating teachers of other disciplines. Concerning the 

future, they responded that there is an expanding need for 

computer education at the secondary school level. 

The experts also differed in three areas. Although 

there was some agreement regarding courses to be taught at 

the secondary school level, no two experts included the same 

courses on their lists of significant offerings. Similarly, 



119 

there were many differences of opinion as to what topics 

should be taught in each course. The third area of 

difference concerned administrative arrangements, three 

different departments were suggested for offering these 

courses: Computer Science, Business, and Mathematics. 

Future Needs 

All selected leaders responded that the need for 

computer education at the secondary school level will 

increase and intensify during the next ten years. Indeed, 

the growth of the computer industry during the last ten 

years indicates that the need will be increasing. More 

individual families will own computers. Business and 

industry, at even lower levels, will depend more on computer 

services. Because of this, a broader segment of the student 

population will understand the need for computer education. 

Topics Which Should be Included 

Two-thirds of the selected leaders responded that 

mechanics and techniques of the BASIC language should be 

taught in the programming course. Documentation and the 

structured approach to programming were considered to be 

good topics. A study of algorithms and flowcharts was 

also included. 

Leaders stated that a course in computer literacy 

should cover such material as the effect of computers on 
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society and on the individual. Another topic suggested 

concerned what a computer is, its organization and 

structure, and its capabilities and limitations. Appli-

cations of computers and computer-oriented occupations were 

also suggested. 

The topics leaders stated should be included in a 

course on computer structures were hardware and software. 

Software topics included operating systems, compilers, 

assemblers, and languages. Hardware topics included storage 

technology, computer logic, and digital design. 

Conclusions 

On the basis of the information gained from the survey, 

the following conclusions were reached. 

1. Very few teachers of computer-related subjects had 

either a formal or professional education in the computer 

field. 

2. Although computer-related courses were not found to 

be offered through a computer science department, more 

leaders said this would be the best administrative arrange-

ment . 

3. Findings show that 18 per cent of the schools 

taught computer operations and 24 per cent taught keypunch. 

However, selected leaders said that keypunch and computer 

operations are not important subj ects for high school 

students. 



121 

4. Very few schools require computer-related courses 

for high school graduation or recommend substituting 

computer courses for other courses. From this, it follows 

that requirement or substitution will not be common in the 

near future. 

5. Of the nineteen school districts from Terry's 1976 

study that indicated they were planning computer-related 

courses, fourteen had implemented these courses. 

6. From the findings, of this study, it was concluded 

that three computer-related courses should be taught in 

secondary schools: Computer Literacy, Computer Programming, 

and Computer Structures. The specific topics and concepts 

to be included in high school computer-related courses can 

be found in Appendix H. 

Recommendations for Further Study 

On the basis of the findings of this study, the 

following recommendations are made. 

1. It is recommended that an extensive study be made 

of the interface between high school computer courses and 

introductory computer courses in community colleges, 

colleges, and universities. 

2. A study should be conducted to determine if teachers 

of computer-related courses think they should be certified 

in computer science and what requirements are needed if 

certification is recommended. 



122 

3. A study should be conducted to determine how 

efficiently the computer is being used in public schools. 

A study of that type could possibly determine the most 

efficient way to provide computer services to public schools 

and would be helpful to administrators involved in providing 

these services. 

4. A study should be conducted to determine the means 

of financing computing in public schools. A study of this 

type would provide information to administrators responsible 

for obtaining funding for computer services. 

5. A study comparing the use of large computers and 

microprocessors in the classroom should be conducted. This 

type of study would be helpful to persons responsible for 

developing computer-related programs and obtaining equipment 

for these programs. 

6. A study should be conducted to determine both 

public and student opinion of computer course offerings in 

public schools. 

7. It is recommended that further studies be conducted 

periodically, perhaps every five years, to keep abreast of 

changing technology. That type of study, when compared to 

previous studies, could determine the trends concerning the 

use of computers in public schools. 

8. A study should be conducted to review textbooks 

and determine which are appropriate for the secondary school 

computer-related program. 
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QUESTIONNAIRE 

SECONDARY SCHOOL COMPUTER SCIENCE CURRICULUM 

Please complete the following questions and return in the 
enclosed prepaid addressed envelope. Leave blank any 
question not applicable to your program or your school. 
Any additional comments will be appreciated. 

School _ 

Name and title of person completing questionnaire (optional) 

1. Approximate total enrollment in each grade level of 
your school: 

7 8 9 

10 11 12 

2. Period of time considered to be one course: 

One Semester One Trimester 

One Quarter One Year 

3. Number of different computer-related courses taught 
during the present academic year: _____________ 

If the answer to the above question was zero, check one 
of the following statements and disregard the remainder 
of the questionnaire: 

We do not currently have but are planning one or 
more computer-related courses. 

We do not currently have but have had computer-
related courses. 

We do not plan to offer any computer-related 
courses in the next two years. 

4. Number of years computer-related courses have been part 
of your curriculum? 
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5. In what organizational structures are the computer-
related courses offered? (Check all that apply) 

Computer Science or Data Processing Department 

Mathematics Department 

_____ Business Department 

Vocational Department 

Other (please specify) 

6. Who is primarily responsible for requesting additional 
computer-related courses? 

_____ Students 

Parents 

Teachers 

Principal 

Superintendent 

Guidance Counselor 

Advisory Committee 

Other (please specify) 

7. From what general group did the request for computer-
related course offerings originate? (Check as many as 
are appropriate) 

Students 

Parents 

Teachers 

Principal 

Superintendent 

Guidance Counselor 

Advisory Committee 

Other (please specify) 
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8. Number of courses taught which are primarily oriented 
toward the following areas: 

Number of Number of students 
Courses Per Course Per Term 

A. Problem solving (using the 
computer in another course 
i.e. math) 

B. Computer literacy (a general 
knowledge of how computers 
work and are used in our 
society) 

C. Programming 

FORTRAN 

_ _ _ _ _ _ COBOL 

RPG _ _ _ _ _ 

BASIC _ _ _ _ _ 

APL 

_________ Other (please 
specify) 

D. Operations 

E. Data Entry/Keypunch 

F. Systems Analysis or Data 
Control 

G. _ _ _ _ _ _ _ _ Other (please specify) 

9. Are any of the courses checked in #8 required for a 
high school diploma? If yes, which ones? 
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10. Should any of the courses checked in #8 which are not 
now required, be required? If yes, which ones? 

If yes, why? 

11. Does your school recommend substitution of any of the 
required computer-related courses for Math, English, 
Foreign Language, etc.? 

If yes, please explain. 

12. Would you personally recommend substitution of any of 
the required computer-related courses for Math, 
English, Foreign Language, etc.? 

If yes, please explain. 

13. Type of equipment utilized and indicate the means by 
which available. Specify number of machines for all 
equipment applicable. 

Regional School Other 
Service Leased Owned/ Service 

Number Center Time Leased Center Other 

Minicomputer 

Small Computer __ 

Medium-Size 
Computer 

Large-Scale 
Computer 

Terminal in 
Time-Sharing 
Environment 

Calculator 

Keypunch Equipment _ 

Unit Record 
Equipment 

Data Entry Device 

(Key-to-Disk, etc.) 

Microprocessor 

Other (please 
explain) 

THANK YOU FOR YOUR ASSISTANCE. 
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INFORMATION SHEET 

INSTRUCTORS OF COMPUTER-RELATED COURSES 

Please complete the following questions and return in the 
enclosed prepaid envelope. Leave blank any question not 
applicable to your program or your school. Any additional 
comments will be appreciated. 

School 

Department 

1• Do you have a provisional secondary certificate? 

Teaching Fields 

2. Do you have vocational certification? 

Teaching Areas 

3. Period of time considered to be one course: 

One Semester One Trimester 

One Quarter One Year 

4. How many computer-related classes do you generally 
teach each term? 
How many total classes do you teach each term? 

5. How many computer-related courses have you taken? 

Undergraduate 

Graduate 

Inservice Education or Non-credit Workshops 
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Please list brief job descriptions and number of 
associated years of work experience particularly 
related to computer-related course(s) you teach, 
(i.e. Programmer - 2 years) 

Are any of the courses you teach required for a high 
school diploma? 

If yes, which ones? 

Should any of the courses you teach which are not now 
required, be required? 

If yes, which ones? 

9. Does your school recommend substitution of any of the 
required computer-related courses for Math, English, 
Foreign Language, etc.? 

If yes, please explain. 

10. Would you recommend substitution of any of the required 
computer-related courses for Math, English, Foreign 
Language, etc.? 

If yes, please explain. 

Please include course descriptions of your computer-related 
courses if possible when returning this questionnaire. 
Thank you for your assistance. 
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February 27, 1978 

Dear Principal: 

Computers have become an important part of the educa-
tional process and your school district has been identified 
as one of the 79 in Texas which offer computer-related 
courses. The Computer Sciences Department at North Texas 
State University is conducting a study to aid the planning 
and implementation of computer science or data processing 
curricula in public schools in the United States. In order 
to accomplish this purpose, your assistance is requested. 

Enclosed is a questionnaire which is being sent to all 
public high schools from the 79 districts in Texas. With 
adequate returns from this group it should be possible to 
generalize about the state of the art of computer-related 
curricula at these institutions. 

Will you please complete the questionnaire and return 
it in the enclosed self-addressed envelope, within a week 
or 10 days? Your cooperation and promptness will be 
greatly appreciated. If you have any questions or comments, 
please contact me or J. L. Poirot. 

Sincerely, 

Patricia Mayer 
Computer Sciences Department 
North Texas State University 
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February 27, 1978 

Dear Teacher: 

Computers have become ail important part of the educa-
tional process and your school has been identified as one 
of the schools in Texas which offer computer-related 
courses. The Computer Sciences Department at North Texas 
State University is conducting a study to aid the planning 
and implementation of computer science or data processing 
curricula in public high schools in the United States. In 
order to accomplish this purpose, your assistance is 
requested. 

Enclosed is a questionnaire which is being sent to 149 
high school teachers in Texas. With adequate returns from 
this group it should be possible to generalize about the 
state of the art of computer-related curricula at these 
institutions. 

Will you please complete the questionnaire and return 
it in the enclosed self-addressed envelope, within a week 
or 10 days? Your cooperation and promptness will be 
greatly appreciated. If you have any questions or comments, 
please contact me or J. L. Poirot. 

Sincerely, 

Patricia Mayer 
Computer Sciences Department 
North Texas State University 
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March 24, 1978 

Dear Principal: 

Response to the recent inquiry concerning the imple-
mentation of a computer science or data processing 
curriculum in the high schools indicates that several 
persons have either misplaced or did not receive the 
original questionnaire. Your schools input is important to 
this study; therefore, a duplicate questionnaire is enclosed. 

Briefly stated, the purpose of the study is to determine 
the computer-related curriculum currently being used. 

Thank you for your willingness to participate. Will 
you please complete the questionnaire and return by 
April 7, 1978? The information you supply is valuable, and 
your assistance is greatly appreciated. 

Sincerely, 

Patricia Mayer 
Computer Sciences Department 
North Texas State University 
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March 24, 1978 

Dear Teacher: 

Response to the recent inquiry concerning the imple-
mentation of a computer science or data processing 
curriculum in the high schools indicates that several 
persons have either misplaced or did not receive the 
original questionnaire. Your schools input is important 
to this study; therefore, a duplicate questionnaire is 
enclosed. 

Briefly stated, the purpose of the study is to 
determine the computer-related curriculum currently being 
used. 

Thank you fpr your willingness to participate. Will 
you please complete the questionnaire and return by 
April 7, 1978? The information you supply is valuable, 
and your assistance is greatly appreciated. 

Sincerely, 

Patricia Mayer 
Computer Sciences Department 
North Texas State University 
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March 31, 1978 

Computers have become such an important part of the 
educational process that many people feel a well organized 
program of computer education should be implemented in our 
high schools. The Computer Sciences Department at North 
Texas State University is conducting a study to aid the 
planning and implementation of computer-oriented curricula 
in public high schools in the United States. In order to 
accomplish this purpose, your assistance is requested. 

Enclosed are the questions that will be included in a 
taped interview. The individual interviews will be with 
professors interested in teacher certification in computer 
science, with public school computer science teachers, and 
with experts from the computer industry. 

Will you please complete the interview and return the 
tape in the self-addressed envelope. Your cooperation and 
promptness will be greatly appreciated. 

Sincerely, 

Patricia Mayer 
Computer Sciences Department 
North Texas State University 
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QUESTIONS FOR INTERVIEW 

Please read over the following questions and formulate your 
responses. When recording your responses on the cassette 
tape provided, please state the question number then the 
response. Thank you for your assistance. 

1. Should computer-oriented courses be taught at the 
secondary school level at the present time? Why? 

2. If five computer-oriented courses were to be taught at 
the secondary school level, what should they be? 
Please include any special requirements or prereq-
uisites. Please give the length of time for each 
course. 

3. Suggest five topics for each course suggested in ques-
tion two. 

4. In light of extensive computer usage in society today, 
should each subject area teach about computers as 
related to that field? Why? 

5. What would be the best administrative arrangement 
(i.e., department) to insure effective implementation 
of computer-oriented courses? Why? 

6. In ten years, will there be a need for computer-
oriented courses in the secondary school? 

7. How will this future need differ from current needs? 
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July 7, 1978 

As part of ray doctoral dissertation for North Texas State 
University, I have developed a three course computer science 
program for the secondary schools. To determine possible 
interface between this program and introductory computer 
science courses in universities, I am contacting the 
persons in charge of computing courses at three area 
universities. 

Please read over the enclosed courses and rank the 
following in order of your recommendation to a college 
student who has successfully completed these courses in 
high school. 

That he take the Introduction to Computer Science 
CLEP test for credit. 

That he take the introductory computer science course 
for credit. 

That he skip the introductory computer science course 
(with no credit) and take a more advanced course. 

Please return this information in the enclosed pre-addressed 
envelope as soon as possible. Thank you for your assistance. 

With best regards, 

Patricia Mayer 
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Computer Science Program for 
the Secondary Schools 

COURSES: Computer Literacy 

Computer Programming 

Computer Structures 

TEXTBOOK GUIDELINES: The book selection committee for TEA 
has been given the following guidelines for book 
selection: 

1. provide students with the basic knowledge and 
experience in using the computer to effectively 
solve problems 

2. emphasize programming and applications 

3. reinforce desirable mathematical methods 

4. include a wide range of examples and exercises 

5. help students to be aware of computers' current 
and future impact on the world 

6. use the BASIC compiler language 

It is possible that one or two books could be chosen 
that would satisfy the needs for all three courses. 

Computer Literacy 

a. Applications. A representative list of today's 

applications should be discussed in this section for an 

awareness of the pervasiveness of computers in society. 

Airline reservations, education, printing, music, art, 

medicine, space industry, law-enforcement networks, 

simulation, research, process control in industry, payroll, 

tax accounting, sales-related activities, point-of-sale 
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terminals, marketing, banking, and engineering are among 

the applications which should be covered. 

b. Social concerns. This section should present the 

problems which have been identified as concern to users, 

manufacturers, and the public. Mailing lists, billing 

errors, credit errors, electronic funds transfer, cen-

tralized data files, privacy and security of data files, 

unemployment, and computer crime are computer-oriented 

social problems which should be covered. Another area 

should deal with what happens when the computer does not 

operate correctly. 

c. Personal computing. A thorough discussion should 

be held of the applications involved in personal computing. 

In the area of process control, personal computers can water 

plants and lawns, control temperature and humidity levels, 

and report leaking water and gas pipes. With personal 

computers, people can store and retrieve information on 

investments, telephone numbers, mailing lists, appointments, 

and things to do. For entertainment, computers can be 

programmed to play games, control stereos and televisions, 

compose and play music, and draw pictures and diagrams. 

Other applications include making menus, turning appliances 

on and off, tutoring children and adults, and computing 

income taxes. 
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d. Future uses. The future uses of computers should 

be discussed with respect to government, centralized data 

banks, the military, business, cashless society, law 

enforcement, education, transportation, medicine, computers 

in the home, process control, artificial intelligence, and 

thought control. 

e. Career opportunities. A discussion of current 

computer careers should be conducted. A look at the growth 

of computer careers, including numbers and salaries, is 

important. Such careers are data entry and preparation 

operators, computer operators, programmers, systems 

analysts, data processing managers, hardware developers, 

and electronics engineers. 

f. Structure of computers. A brief discussion should 

be related to certain concepts of computer structures. 

Computer systems are made up of hardware and software. The 

four elements of data processing are input, output, 

processing, and storage. There are five subsystems in a 

computer: input, output, control, memory, and arithmetic 

and logical unit. Instructions and data are represented 

internally in binary. A brief discussion of how computers 

work should be included in this section. 

g. Types and sizes of computers. Among the many types 

of computers are digital and analog computers; general and 

special purpose computer; microprocessors and minicomputers; 
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and small, medium, and large computers. A discussion should 

be held concerning the applications and price ranges of each 

type. 

h. Peripheral devices. A computer system is made up 

of a central processing unit and peripheral devices. There 

should be a comparative presentation of all input, output, 

and secondary storage devices, including such topics as 

speed, capacity, advantages, disadvantages, and appli-

cations . 

i. Communications systems and networks. A study of 

the communications of computers should include such topics 

as on-line and off-line devices, real time processing, 

remote processing of information, distributive systems, 

modems, and communication links. 

j. Software. This section should include a presen-

tation of the major languages with applications of each and 

an introduction to the logical processes needed to solve a 

problem. It should not cover the mechanics of any 

particular language. 

k. Data. This section should present the importance 

of data to electronic data processing. The steps of 

collecting and representing data on various mediums should 

be presented. The concepts of files, records, and fields 

of data should be included. 
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COURSE LENGTH: one semester 

PREREQUISITES: none 

EQUIPMENT: none needed, but equipment suggested for other 
courses would be helpful 

ACTIVITIES: field trips to a computing center, preferably 
a center where students can see not only hardware but 
the result of some computing activity 

SUGGESTED REFERENCES: 
Computers and Society - S. Rothman and C. Mosmann (SRA) 
Computers - Their Impact and Use - R. Lynch and J. Rice 

(Holt, Rhinehart, § Winston) 
Computers and Society - R. Teague and C. Erickson 

(West) 

Computer Programming 

a. Algorithms. Concepts involved in the logical 

processes needed to develop a set of procedures by which to 

fulfill an objective or solve a problem should be given in 

the study of algorithms. 

b. Flowcharting. A study of both system flowcharts 

and program flowcharts is important at this time. System 

flowcharts show the flow of data through a system, and 

program flowcharts show the logic used to solve a specific 

problem. The basic flowcharting symbols such as input/ 

output, processing, decision, looping, and terminal symbols 

should be given. Practice in writing flowcharts will help 

the student acquire the skills to develop the procedures 

needed to solve a problem. 

c. BASIC. The language recommended for this course is 

BASIC because it is a simple but powerful language which can 
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be implemented on computers of all sizes. The fundamentals 

of the language itself should be presented in this section. 

Such topics to be covered are constants, variables, 

expressions, functions, arrays, character strings, assign-

ment statements, input/output statements, control statements, 

and subprograms. 

d. Structured design. The use of structured pro-

gramming has developed into what is considered to be the 

best and most efficient method of programming. A brief 

presentation of the top down approach of breaking problems 

into several procedures should be included. Walkthroughs 

should also be discussed. 

e. Data. The section on data should explain how to 

analyze a problem and determine what information is needed 

to solve the problem. It should also include how to design 

input records. The concepts of files, records, and fields 

of data should be presented. 

f. Output reports. The section on preparation and 

analysis of output reports should explain how to analyze a 

problem, how to determine what results are required, and 

how to choose the best methods to present those results. 

Exercises should be provided to practice analyzing problems 

and creating layouts of required results. Other exercises 

could include interpreting results of standard prerun 

programs. 
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g. Documentation. An important aspect of computer 

programming is documentation, a written record of any 

information needed by anyone involved in the system. Some 

types of documentation which should be covered are comments 

within the program listing, flowcharts, data record 

descriptions, and output descriptions. 

h. Programming. Students should gain experience in 

writing programs for gaming, using the computer as a tool 

in mathematical applications, using it for relatively simple 

business applications, and simulating. 

i. Debugging and testing. Debugging is the process of 

finding and eliminating errors. Desk checking, finding 

syntax or coding errors, finding errors in the input record 

layout, and finding errors in logic are all categories of 

debugging which should be covered. Learning to use the 

compiler's output of source listing and diagnostic messages 

is an important part of debugging. It is also necessary 

for students to learn to test programs with more than one 

set of data to verify that the program really works. 

COURSE LENGTH: one semester 

PREREQUISITE: Computer Literacy - suggested but not 
required 

EQUIPMENT: Microprocessor, time-sharing terminal or main-
frame computer which has a BASIC compiler 
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ACTIVITIES: Write as many programs as time permits which 
solve problems using the techniques specified in the 
course content. Students should be able to choose a 
project from their own area of interest. 

SUGGESTED REFERENCES: 
Computer Programming, Techniques, Analysis, and 

Mathematics - R. Andree, et al (Prentice-Hall) 
Computer Methods in Mathematics - R. L. Albrecht, et al 

(Addison Wesley) 
Problem Solving with the Computer - E. R. Sage 

(Entelek) 
Programming with Basic - B. Gottfried (McGraw Hill) 

Computer Structures 

The course on computer structures has two major topics: 

hardware and software. 

Hardware 

a. Input and output of data. The section on input and 

output of data should cover in great detail the way input, 

output, and secondary storage devices work. The concepts of 

input/output controllers, buffers, multiplexor and selector 

channels, data transmission, and the means of storing and 

accessing data on external devices should also be presented. 

This section of input and output should include information 

on terminals, cathode ray tubes, teletypes, touchtone 

devices, audio-response units, and point-of-sale terminals. 

b. Number systems. A study of number systems used in 

the computer industry is important as a background for the 

way computers store and manipulate information. A thorough 

coverage of the binary number system is essential. The 
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hexadecimal or octal number systems can be covered, 

depending on the type of computer being used. Logical 

operations or Boolean algebra is needed to prepare students 

for an understanding of internal manipulation of data. 

c. Main memory. A study of the technical evoluation 

of computer memories from vacuum tubes to the present should 

be included. A comparative presentation of the memory 

technology of today is needed. Such technology includes 

magnetic cores, thin film, plated wire, semicondi/ctor, 

bubble, and laser memories. 

d. Internal representation of data. Topics that 

should be included are units of information, methods of 

addressing, and ways of representing different types of 

data. 

e. Control unit. The concept that the control unit 

directs the other subsystems of the computer input, output, 

storage, and processing to perform should be presented. 

Such operations as the instruction cycle, the execution 

cycle, the location counter, and address generation should 

be included in this section. 

f. Computer logic. This section should cover material 

about the arithmetic and logical unit of the computer. 

Adders, half-adders, full-adders, gates, and flip-flops 

should be mentioned along with explanations of their 

functions. The operations of registers and accumulators 
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should be discussed. The way logical comparisons are 

included in the arithmetic and logical unit to facilitate 

decisions is also important. 

Software. 

a. Languages. Included in this section should be a 

comparative presentation of major languages in use today: 

FORTRAN, BASIC, PL1, ALC, COBOL, RPG, and APL. For each 

language applications, different types of arithmetic, 

advantages, and disadvantages should be discussed. 

b. Types of instructions. This section should include 

the different types of arithmetic: fixed-point, floating-

point , and packed decimal. For each arithmetic operation, 

the steps computers go through to arrive at a result should 

be presented. Logical operations, branching instructions, 

compare instructions, data movement, data conversion, 

editing, and microprogramming are other instruction types 

which should be presented. 

c. Operating systems. This section on operating 

systems should present what an operating system is and why 

it is needed in present day computer systems. Concepts 

which should be included are multiprogramming, multi-

processing , spoolers, interrupts, program status, storage 

protection, input/output operations, virtual storage, job 

control language, supervisor, loader, libraries, linkage 

editors, and relocatability. 
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d. Compilers and assemblers. This section should 

cover such topics as the differences between, advantage of, 

and disadvantages of compilers, assemblers, and inter-

preters . The concept of compile or assembly time versus 

execution time is needed at this point. The steps which 

are taken to get a program from source form to obj ect form 

should be presented. Topics such as error messages, macro 

expansion, psuedo operations, and non-executable instruc-

tions should be covered. 

COURSE LENGTH: one semester 

PREREQUISITE: Computer Programming 

EQUIPMENT: none needed but any computer would be helpful to 
students 

ACTIVITIES: Semester project could be to trace a practical 
application through a computerized system and show how 
each course topic related to the system. 

SUGGESTED REFERENCES: 
Introduction to Computers - A. Kindred (Prentice-Hall) 
Computers in Business - D. Sanders (McGraw Hill) 

This program follows the TEA Guidelines for Computer 

Mathematics, March 1977. Topics recommended are: 

I. History and development of computers. 

II. Flowcharts 

III. Languages 

IV. Applications 

V. Time-sharing 

VI. Input-Output Control 
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VII. Operations and Expressions 

VIII. Documentation 

IX. Looping and Decision Making 

X. Approximation and Iteration 

XI. Subscripting and Sorting 

XII. Functions and Subroutines 

XIII. Random Numbers and Simulation 

XIV. Debugging 
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