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This study addresses itself to several issues in

relation to public education in the United States. First,

it examines the basic social philosophies underlying the

development of mass education in the United States.

Secondly, it asks the question: what is the purpose of

public education? Thirdly, it relates the development of

public education to a dominant source of social

change--industrialization, and examines the relationship

between the structure and function of education in the

1800's and early 1900's, and the needs of the marketplace.

Fourthly, it examines the relationship between the

curricula of education in the 1980's and the needs of high

technology in the marketplace.
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CHAPTER I

INTRODUCTION

The United States is a large and multifaceted

society. Social changes occur continuously, although all

do not affect the larger society. There are major social

changes, however, that are all pervasive in the larger

society. Two of the most prominent ones are industrial-

ization, accompanied by urbanization, and high technology.

Throughout this study industrialization is referred to as

a movement begun in the United States in the early 1800's

which changed the foci of the economic system from

agriculture to industry, from individualy produced crafts

to mass produced goods. Urbanization is referred to as a

movement begun simultaneously with, and partly as a result

of, industrialization, that moved a majority of the

population from sparsely populated rural areas to high

density urban areas. High technology is referred to as a

movement in which the use of the computer revolutionized

first the business world, and then society as a whole.

This movement is generally conceded to have begun with the

invention of the microchip in 1958, which allowed the

reduction in cost and size of the computer and thus the

increase in its usefulness (19). Industrialization and
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high technology are two examples of prominent social

changes.. Their diffusion throughout the larger society

can be demonstrated by the extent to which other social

institutions have changed to meet their demands on

society. This study examines primarily the changes that

these two forces have wrought on education. To

demonstrate that industrialization and high technology are

indeed all pervasive social changes, their effect on the

institution of family will also be examined.

Industrialization and Education

Before industrialization, American education was a

private, elitist system which benefited a minority;

afterwards it became a publicly-financed, mass educational

system for all members of society (20). European and

American intellectuals such as Emile Durkheim, Max Weber,

John Dewey, Carl Rodgers, and Richard Currier have posited

different theories about the universal purpose of

education. Durkheim suggested the aim of education was to

socialize the student to meet the expectation of the

state. France, at that time, was in turmoil and Durkheim

wanted a return to order. He felt education should awaken

and develop the physical, intellectual and moral behavior

which society demanded (20, pp. 12-18). Weber

distinguished between the specialized or rational man and

the cultural man. He initially felt that the role of
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education was to develop the cultural man, to aquaint him

with the arts and enable him to develop as a person

capable of enjoying life.. Later, however, he recognized

that education also had developed a specialized or

rational man to fit into an industrialized society (20,

pp.. 19-23). Dewey felt that the role of education was

threefold: (1) to simplify the environment of the student

and provide an adequate place for learning; (2) to

eliminate undesirable features of the existing society by

teaching only norms acceptable to society; and (3) to help

children escape the limits of their social class and

broaden their perspectives (20, pp.. 24-33). These four

theorists echoed the thoughts of society in relation to

the purpose of education: three supported the idea that

the purpose was to expand horizons, awaken intellects,

allow individuals to become fully self-actualized; only

one saw the purpose as a necessary step to provide an

educated work force for industry.

Richard Currier, an anthropologist, published his

theory regarding the role of education in an article

entitled "Why Are The Children In Boxes?" In this article

he drew a disturbing and revealing parallel between the

classroom and the factories and offices of North America.

He stated that every phase of education, every aspect from

the physical structure of the building to the type of
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personnel, the time schedules, kinds of tasks, etc., is

geared to condition the student to fit into a certain type

of workplace (6).

Whatever the real intent, the educational system has

continued to change to provide more extensive preparation

for youth to enter the larger society. Drastic changes,

however--in terms of curricula foci--have occurred in the

1980's. These changes appear to have arisen out of a need

to meet the demands of high technology--computer

literacy--in the marketplace. Due to these drastic

changes, it will be possible to address definitively the

question of purpose in education. As in the late 1800As,

a revolution is taking place in the marketplace: this time

the computer is dictating the demands. Will the

institution of Education remain the same, or will it

change? in what direction? and for what stated purpose?

Education and High Technology

In 1958 Jack Kilby of Texas Instruments, Dallas,

Texas, invented the microchip, which allowed the reduction

in size and cost of computers. By 1972, Intel Corporation

of Santa Clara, California, had developed the micro-

processor and microcomputer market. Ten years later, over

50% of American workers were in information fields.

Today more than 50% of jobs and more than half
of the Gross National Product are in the

information industry. Computers are the basis



of this industry. Seven out of ten adults
require the use of some type of computer in
their jobs. According to a recent estimate, 80%
of the jobs facing elementary students in 1990
do not even exist today (13).

There is one computer made every ten seconds (13).

Computers touch all aspects of daily life for every

individual in our society. They are in every institution,

business, and recreational area. There are nine major

magazines today that deal exclusively with computers (not

one existed six years ago), and many magazines and

newspapers are presenting regular columns that deal only

with computers. The list grows daily. It is almost

impossible to discuss any topic related to education

without also hearing the concern that children must become

computer-literate. To be computer-literate is defined as

being proficient in the use of computers, specifically to

1. Have a working knowledge of computer
terminology.

2. Be able to discuss the history of computing.

3. Know by example some types of problems that
are and that are not currently amenable to
computer solution.

4. Be able to identify and use alternate sources
of current information on computing as it
relates to different fields.

5. Be able to discuss moral or human-impact
issues of computing as they relate to societal
use of computers.

6. Be able to read and write simple programs
that work correctly and to understand how
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programs and sub-programs fit together into
systems.

7. Have experience using software (2, 5, 15).

In 1982, 4.,7 million students nationwide used computers.

Three-fifths of all secondary schools and one-fifth of all

elementary schools had computers in operation. In the

fall of 1980 students had access to 53,000 computers as

compared with 120,000 in the spring of 1981 (8). All

information points to the "snowball" effect of computer

usage. A few of the trends in Texas, as reported by the

Select Committee on Public Education in 1982, are: 65% of

schools have utilized computers in less than four years;

computers in schools have tripled in the past two years;

enrollment in Computer Math I alone has gone from 4,861 in

1980-81 to 10,568 in 1981-82 (17).

The incredible aspect of the effect of computers on

our society and on education is the explosive growth rate.

Alvin Toffer had three critirea for identifying a

revolution: no one sees it coming, it is all pervasive,

and once underway no power on earth can stop it (13). To

label this movement the computer or high tech revolution

would not be a misnomer. In the future, a lack of

knowledge of computers will make people as functionally

illiterate as if they could not read or write. Houston',s

Superintendent Billy Reagan stated:
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Schools must provide the kind of skills students
will need to function successfully in a computer
based society. Students must be permitted to
use computers as they are used in science,
business and industry. The curriculum must be
reviewed to determine what is important and why,
and modified to meet the challenge of the
changing needs of a technological sociey (9).

This study will focus on the major social changes in

American society related to industrialization and high

technology; will attempt to show that contemporary

corresponding changes in public education are related to

larger social changes and have as their aim the

preparation of youth to enter and function in the

marketplace. Changes in the structure and function of

education, in an industrialized society will be stressed;

changes in curricula, with the development of high

technology, at the secondary level will be demonstrated.

Purpose

The purpose of this study is to examine social change

with an emphasis on the institution of, and aims of,

education in the United States. This can be done by

examining two specific examples:(1) industrialization and

the development, structure and function of public financed

mass education; and (2) the relationship between high

technology and curricula changes in secondary education in

the 1980's.
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Method

In order to demonstrate the stated purposes of this

study, data will be examined from the following sources:

1. the selected review of studies regarding
changes in society and in the sociology of
education,

2. studies on changing technology needs in
instruction conducted by the State of Texas,

3. studies on needs of students and teachers in
terms of computer instruction and computer
hardware conducted by Dallas, Texas area
Independent School Districts,

4. studies on needs of students and teachers in
terms of computer instruction and computer
hardware conducted by state boards of education
nationally,

5. interviews with computer consultants, heads
of Departments of Curriculum and Instruction of
the Dallas, Texas area Independent School
Districts.
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CHAPTER II

SOCIAL CHANGE

Theories

Change is a characteristic of all matter, both living

and non-living. Some continents are moving toward one

another while others move apart; certain stars are in the

process of birth while others are dying; and man today is

not the creature that roamed the earth thousands of years

ago. There are three basic types of change. At times

change is very slow, so slow that it is undetected. There

is also developmental change which is revolutionary, as

with the Intellectual, French, and the Industrial

Revolutions. A third type is radical change where there

is an immediate and sharp change as followed the Boston

Tea Party. For thousands of years, man lived in societies

whose primitive economies forced him to spend most of his

time hunting, fishing, and gathering wild plants and

berries which barely kept him alive. The development of

agriculture and animal husbandry brought social change and

was a leap forward because it gave man leisure time to

develop skills in areas other than survival and, in time,

to build great civilizations as in Egypt, Mexico, India

11
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and China(3). Questions arise: what is social change?

what are the processes of change? what are the factors

that affect the rate of change? what is the social and

personal disorganization effect of social change? what is

the role of social planning in social change?

Social change is a modification in the social

structure of a society; it is the disruption of the

equilibrium of a social system or a component part of a

social system which results in restructuring. A social

system is defined as the activities and interaction of

components or group members within defined boundaries

which produces output. A social system has two dimen-

sions: (1) personal or individual and (2) institutional or

organizational. For example, a social system for an

individual would consist of the individual, family, and

then community. For an institution, such as a school, the

social system would include the students, school, school

district, community (9, p. 70).

There are three processes of change: discovery,

invention, and diffusion. Discovery is the perception of

an existing fact or relationship which changes to become

useful in a different way. It is not created, only

perceived differently. It becomes a fact in social change

only when it is put into use. Inventions occur when

existing elements are used in a new way or arrangement.
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An invention may be new in principle, form, function, or

meaning. There are two types of inventions: material and

social. Examples of material inventions are the bow,

telephone, airplane and automobile; examples of social

inventions are the alphabet, card games, football, and

dances. Diffusion is the spread of culture traits or

ideas from one group to another and is the source of most

social change. Diffusion has four characteristics: it is

inevitable--it always takes place when societies or groups

come into contact; it is always a two way process, always

mutual; it is selective--some things are used, some

rejected; and it is modified--each cultural trait or idea

may be modified by the receiving culture or group (3).

Of the six factors that affect the rate of change,

most are social or cultural, not biological or

geographical. First, there is the physical environment.

Changes usually come about so slowly that changes in

social life may be largely unnoticed. Migration to a

different environment, however, produces many changes in a

culture. Second there is population change. Any major

change in size or distribution of population always

produces social changes. Increased population may lead to

migration or improved production which in turn produces

social change. Third there is isolation and contact.

Isolated groups tend to be resistant, conservative,
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ethnocentric and attempt to limit intercultural relations.

Areas with the most contact usually show the most rapid

change. The fourth factor is the structure of society and

culture. A tightly structured society makes change

difficult and costly. Less integrated cultures facilitate

change by individuals. The fifth factor is the attitude

of the society toward change. A static culture prefers

its own customs; changing societies are always aware of

new innovations and are open to change as a part of

living. All groups within a society do not react in the

same manner to change: some are highly receptive, while

others attempt to preserve the status quo. The sixth

factor is the cultural base of society or the accumulated

knowledge and techniques that provide the basis for

further invention. There are two theories regarding

cultural bases: cross fertilization and the expanding

growth principle. Cross fertilization states discoveries

and inventions in one field are useful in another. For

example, technology as a result of space development has

brought advances in medicine, business, and weather

forcasting. The second is the expanding growth principle

which states that discoveries and inventions increase in a

geometric progression like an inverted triangle (3).

The factors that affect resistance or acceptance to

__ _ _ -
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social change are attitudes and values, demonstrability,

compatibility with culture, the cost of change, change

agents, and persuasive and abrasive techniques of pro-

moting change. In terms of change due to an innovation,

there is usually a selective acceptance. The new element

may be accepted completely, modified, or totally rejected.

Attitudes and values are the established likes and

dislikes of a society which determine whether an

innovation will be accepted. If an innovation can be

demonstrated to be useful it is quickly accepted and

change is usually welcomed. An innovation which is

compatible with the existing cultural patterns will be

easily accepted. If it is incompatible, either the

existing pattern will remain or a demand for a new

cultural pattern will arise. The cost of change is

important to its acceptance or resistance. For technical

innovations, particularly mechanical, modification of

existing patterns or equiptment will be required. Vested

interests are important for while the innovators may

profit, some industries and personnel are made obsolete,

as occurred in the Industrial Revolution. The identity of

the originator affects an innovation's acceptability.

Change agents should understand the culture and how

innovations will affect it. Innovations accepted by those

individuals at the top of the prestige scale will filter
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down quite rapidly; changes adopted first by lower-status

people filter up more slowly. The techniques of promoting

change are also very important and are of two basic types:

persuasive and abrasive. Persuasive techniques are

positive and promote change for positive reasons; abrasive

techniques are negative though often very

effective--examples are collective bargaining, strikes,

and boycotts (10).

Social change can produce a disorganized effect on

society and individuals. The symptoms of social

disorganization are: failure of traditional controls; role

confusion and uncertainties; conflicting moral codes,

experimentation and change in institutional functions, and

lack of consensus upon goals or means of social action.

The symptoms of personal disorganization are:

inconsistency, and hesitant and contradictory behavior

(3).

Social change may be directed through social planning,

but it cannot be prevented. It can be directed if based

on knowledge and long-term trends. Such changes are

inevitable, but planning may reduce the delays and costs

of integration into the culture (1).

Institutions

Social change is defined as a modification in the

social structure of a society, the disruption of the
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equilibrium of a social system or a component part 
of a

social system. In Western societies, institutions make up

a major part of the social system. The institutions of

family, religion, economy, government, education, and

others all undergo the forces of change. When the

Industrial Revolution began in England all three processes

of change--discovery, invention, and diffusion--were at

work. Explorers were discovering whole new markets and

sources of wealth. The factory system, accounting, and

bookeeping skills were developed in England. Political

and legal developments were occurring throughout the

world. Agricultural revolutions including transformation

in plowing techniques, "cross harrowing", rotation of

crops, and the discovery of nitrogen rich crops and new

foods were developing. Scientific and technological

developments were rapid, as were changes in religious

institutions. There were major population shifts from

farms to cities, and labor movement from farms to

factories. Increased population in the cities improved

production. Society's attitude toward the changes brought

by industrialization varied at different times, but

overall seemed to be favorable, as people left their

traditional jobs and families to seek new fortunes in

industry in the cities. Both the theories of cross

fertilization and the expanding growth principle seemed to
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be relevant. There were many examples of discoveries or

inventions being useful in other areas; because of the

major impact of industrialization on every aspect of life,

the expanding growth principle applied. Because the

Industrial Revoluton was accepted by those in the upper

level of society, those with the money and property to

take advantage of the change, it was accepted by the

whole. There were dissenters at first, eg. the

"Luddities" in England, a group of textile workers who

destroyed textile machines in Nottingham (12, p. 166).

They felt the cost to the individual worker was too great.

The changes industrialization brought did have some

disorganizing effects on society. The traditional family

broke down as children left the farm for the city.

Contact with parents and extended family members lessened

and weakened the effect of family. Also the handing down

of a family trade or business was no longer the norm as

individuals sold their labor to the factory. Religion was

also affected as control of members was much easier in a

small, rural setting: the city offered anonymity and a

weaker tie to the church. All institutions underwent some

change with the industrializing of the Western world and

those changes and their effects have been, and continue to

be, the foci of intellectuals in every major discipline in

the world.
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CHAPTER III

INDUSTRIALIZATION

Society

Life changed rapidly in the United States in the late

nineteenth century. America had fought a Civil War from

1860-1864, which had left problems for both the north and

the south. This major event was followed by twelve years

of Reconstruction, which occupied most of the nation s

political energy., At the same time there were other

significant events. In the economic sphere, industry was

sweeping the country. There was a movement from the farm

to the factory, from the farm to the city. Comparisons of

the percentages of urban population, labor force for

farmers, and labor force involved in manufacturing and

construction from 1820 to 1930 are shown in Table 1 (30,
p. 116)., The percentage of urban population in 1850 was

15.3%; by 1890 it had more than doubled to 35.1%; by 1910

it was 45.,7%, Correspondingly, the percentage of the

labor force who were farmers had declined from 63.7% in

1850 to 42.6% in 1890, and further to 31.0% in 1910.

Predictably, the percentage of the labor force involved

in manufacturing rose from 16.4% in 1850 to 26,.1% in 1890,

and to 28.7% in 1910. Large scale production replaced

20
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TABLE I

POPULATION RESIDING IN URBAN AREAS AND LABOR FORCE
INVOLVED IN FARMING OCCUPATIONS OR MANUFACTURING PLUS

CONSTRUCTION OCCUPATIONS FOR THE UNITED STATES, BY
PERCENTAGE FROM 1820 TO 1930

Percentage of
Labor Force
Involved in

Percentage of Percentage of Manufacturing
Urban Farmers in the and

Year Population Labor Force Construction

1820 7.2 71.8 12.2
1830 8.6 70.5 a
1840 10.8 68.6 14.6
1850 15.3 63.7 16.4
1860 19.8 58.9 18.3
1870 25.7 53.0 21.3b 23.2c
1880 28.2 49.4 23.0
1890 35.1 42.6 26.1
1900 39.7 37.5 27.5
1910 45-7 31.0 28.7
1920 51.2 27.0 31.4
1930 56.2 21.4 28.7

Source: United States: Bureau
a. Not available.
b. Comparable to earlier ye
c. Comparable to later year

of Census(1960a:9, 72, 74).
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small manufacturing, and large corporations began to

dominate the economy (13, p. 71). According to Andrew

Carnegie, the United States led the civilized world in

"population, wealth, annual savings, public credit,

freedom from debt, in agriculture and in manufactures"

(13, p. 71).

Changes also occured in the American family. The

typical family of this era was rural, large and extended,

influential in the lives of the family members, stable,

and economically self-sufficient. The family was

responsible for socialization, protection and education of

its members and was considered the cornerstone of the

society. After industrialization and urbanization became

major forces, changes were apparent in the family

structure and role. There was a decline in family size

and a weakening of kinship ties as the extended family

dissolved which aided a decline in association between

generations. There was a decrease in birth rates and.a

rise in divorce rates. The cohesive, rural family unit

which worked and lived together fell to the modern, urban

family in pursuit of more individualy oriented interests

(30, pp. 111-158).

Table II compares household, family and primary

family mean sizes for American Colonies and the United

States for the years 1689 to 1970 (30, p. 122). This

table shows a decline in all three areas. In 1850, the
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TABLE II

HOUSEHOLD, FAMILY, AND PRIMARY FAMILY MEAN SIZES FOR
AMERICAN COLONIES AND UNITED STATES: SAMPLE AND NATIONAL

DATA

Year Household Family Primary Family

1689a 5.99 5.32
1774a 6.14 5.61
1790b 5.79
1850 .5.55b 4.79c 5.28c
1860 5.28b 4.69c 5.05c
1870 5.09b 4.40c 4.78c
1880 5.04b 4.83c 5.04c
1890 4.93b
1900 4.76b
1910 4.54b
1920 4.34b
1930 4.11b 4.11d
1940 3.77b 3.88d
1950 3.39e 3.54d 3.69d
1960 3.33f 3.655
1970 3.07h (3.57)h 3.57h

a. Source:Demos(1968: 4 1-54 ).
b. Source: United States:Bureau of Census

(1960a:16).
c. Source:Tables 3.4 and 3.5. The primary

family data in this instance refers to the
subsample of primary family household used in
Chapter 3.

d. Source: United States:Bureau Of Census
(1955:2A-11,31).

e. Source: United States:Bureau Of Census

(1953a:1-8).
f. Source: United States:Bureau Of Census

(1963a:21).
g. Source: United States:Bureau Of Census

(1963b:465).
h. Because of the small number, no

secondary families were counted. Source:
United States Bureau of Census (1973a:7,23).
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mean household size was 5.55 members; in 1890 it was 4.93;

and in 1910 it was 4.54. Family size also showed a

decline, but it was not as marked as household size. Rudy

Seward notes that household size decline indicates changes

that were due to the breaking up of the extended and the

secondary family (which consisted of resident employees or

lodgers), with movement from rural areas to urban ones.

In order to take advantage of industrialization the family

had to be mobile, and being mobile meant greater distances

between members of the extended family, thus less contact.

Since it is difficult to move large families, smaller

families became more desirable (30, pp. 123, 136).

Before industrialization the family had been a

self-sufficient entity economically, producing most of the

goods and services it needed on the farm; with

industrialization came the transition of the family to a

consumer status, one which required additional economic

resources. These resources were usually in the form of

money, which necessitated a trade of labor for wages. An

additional effect on the family resulting from a trade of

labor for wages was the discontinuance of traditional

family trade. Industrialization brought differentiated

jobs, with specific, limited skills, and thus a link to

the family was weakened (30, pp. 135-136).

Industrialization required a concentrated labor
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force, necessitating the mass move to the city. The city

itself, and the type of lifestyle it encouraged, had

negative effects on the family. The city contained a

heterogeneous population with all that implies: different

races, religions, politics, socio-economic backgrounds,

cultures. It is not difficult to imagine the forces that

pulled at a traditional rural family in the new

environment of the city, nor to interpret data which

showed that in this urban setting traditional values

weakened, community and church control weakened, ties to

family interest over individual interest weakened, and a

new type of family emerged (30, pp. 138-139).

Education

What is the purpose of education? This question has

been pondered throughout the ages and it seems there is no

one answer. One of the problems is limiting the scope of

the question in terms of time and area. As Emile Durkheim

pointed out, education in Greece and Rome trained the

individual to place his mind and will at the disposal of

the state. In Athens, the goal of education was to

cultivate the soul and appreciate life's artistic realm.

Rome trained her sons to value military glory.

Christianity controlled education in the Middle Ages,

followed by a concentration on the arts during the
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Renaissance, and a domination by science in the Industrial

Age (31,p. 12). Durkheim stresses that in each society

the goal of education could be no other than that

mentioned if the specific society intended to continue to

exist. He therefore concluded that the object of educaion

was to "arouse and to develop in the child a certain

number of physical, intellectual and moral stats which

are demanded of him by both the political society as a

whole and the special milieu for which he is specifically

destined..." (31, p. 16). The importance of education was

to maintain the society; to provide the social homogeneity

necessary to survive. Durkheim maintained that this one

common thread through time would make his theory valid;

however, he did not assess the Industrial Age and the

change it brought with it in terms of education.

Durkheim wrote primarily about a time when education

was in the hands of private institutions and the only ones

who could take advantage of education were members of the

ruling class. This study limits itself to the questions:

what was the origin of public financed mass education in

the United States? what was its structure, function and

purpose? what effect did the major movements in

society--Industrialization in the early 1800s and high

technology in the late 1960's--have on the structure,

function, purpose, and curricula of education?
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As industrialization enveloped the economic aspects

of American life, and as its effects were diffused

throughout society, the institution of education showed

signs of change. Prior to 1830, formal education was

primarily in the hands of private institutions and only a

select few obtained educational advantages. For a

majority of the population, education was the historic

responsibility of the family and church. In 1830 the idea

of public financed mass education was initiated, but its

wide acceptance was necessarily slow and cumbersome. By

1870, less than half of the children age five to seventeen

attended school, and the average school year was only

seventy-eight days (16, p. 153). In the beginning, the

structure of the public school took one of two forms: the

"dame school" or the "writing school"; the main difference

being that the "dame schools" were usually in the

teachers' homes and the "writing schools" were not. Both,

however, were very informal and stressed basic reading,

writing, and arithmetic (12, p. 153). It also has been

shown that in this early time, races, classes, and sexes

were segregated. By the end of the nineteenth century,

educational changes had taken place in the urbanized,

industrialized Northeast, and there are theorists who

believe that this change was directly tied to the fact

that the United States needed an educated force to work in
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its factories (4, p. 151).

Samuel Bowles and Herbert Gintis, in Schooling In

Capitalist America, state:

The U. S. educational system works to justify

economic inequality and to produce a labor force

whose capacities, credentials, and consciousness

are dictated in substantial measure by the

requirements of profitable employment in the

capitalist economy.. .an essential structural

characteristic of U. S. education is the

correspondence between the social organization

of schooling and that of work (4, p. 151).

They carefully examine the needs of America's industrial

economy in their work; relating those needs to public

financed education and the result or "product" that system

produced. Bowles and Gintis assert that public education

was heavily influenced by capitalists: "an ascendant and

self-conscious capitalist class came to dominate the

political, legal, and cultural superstructure of society.

The needs of this class were to profoundly shape the

evolution of the educational system" (4, p. 157).

Industrialization and urbanization had changed much

of society: the economic role of the family was reduced;

large industrial plants with numerous employees were

common; there was a great influx of foreign workers

creating tension over job security for native citizens;

transient workers, as well as diverse interests in the

large urban population caused concerns over social
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control; and all these changes in the larger society were

mirrored in the minds of the owners of capital and in

their large physical industrial plants (4, pp. 158-159).

Solutions to these problems were sought in the process of

education. Employers surveyed in 1859 by George Boutwell,

who became the Secretary of the Massachusetts Board of

Education, stated that "...proprietors find the training

of the schools admirably adapted to prepare the children

for the labors of the mills " (4, p. 162). Shortly

thereafter, schools were consolidated under a centralized

school board, the school term was increased, and formal

school buildings with separate classrooms were installed

(4, p. 163).

Horace Mann led the first major movement in

educational reform. Mann was Secretary of the

Massachusetts Senate and was convinced by a major

industrialist, Edmund Dwight, that he should be the

Secretary of the newly-formed Massachusetts State Board of

Education. Mann sought the following educational

objectives: an overall system that was public, tax-

supported, and nonsectarian; mandatory attendance by all

children; expanded school terms; integration of children

of different backgrounds; a graded system--ie. by age and

proficiency; standardized curricula; teacher's schools--to

teach teachers what and how to teach (4, pp. 168-172).
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Mann's proposals were adopted. The factory system

benefited in that laborers could take orders in English,

and they were responsive to authority figures; they were

able to work in groups without forming close group

identification or causing control problems. Bowles and

Gintis assess the impact of the reforms:

Mann embraced the new capitalist order and

sought through social amelioration and
structural change to adjust the social
institutions and the people of Massachusetts to

its needs, At the same time, Mann's reforms had

the intent (and most likely the effect as well)

of forestalling the development of class

consciousness among the working people of the

state and preserving the legal and economic
foundations of the society,...The reformed
school system of Massachusetts was Mann's
crowning achievement. It was truly an
innovative solution to the problem of

conservative adaption to change. It was soon to

be duplicated around the country (4, p. 173).

Max Weber examined education in terms of the

democratic and bureaucratic structure common in Germany,

France, England, and America in the 1900's. He noted a

difference in education for a "cultivated man" and for a

"specialized man." His distinction was that the

traditional goal of education for a "cultivated man" was

in improving the quality of man's life rather than of

preparing a "specialist" in some area of expertise (31,

pp. 19-21). Education in the 1940's--due to the ever

increasing move in both public and private sectors towards
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bureaucratization---was for the "specialist" (31, p. 21).

Richard Currier, an anthropologist and professor at

the University of Minnesota, published his views

concerning education and the development of

industrialization in an article entitled, "Why Are The

Children In Boxes?" (9, pp. 1-4). In this article he

draws a revealing parallel between the structure 
and

function of the classroom and the structure and function

of the factory and offices of North America. He notes

that at age six children in North America were taken and

put into closed rooms for about six hours a day. Each room

had standardized furniture, and each child was assigned a

particular unit. The children were arranged so as to

limit social contact and to minimize distractions so they

could concentrate on assigned tasks. These tasks were

generally given with a time limit in mind. 
If the child

completed his task he was rewarded with teacher approval

and a good grade. Children were required to attend school

for five consecutive days and then they were given two

days to rest which they looked forward to with enthusiasm.

This type of educational trainning was seen as

conditioning because in factories and offices adults were

confined in a situation that mirrored the classroom. They

were kept for hours in closed rooms. These rooms had

standardized furniture, and each adult was assigned a
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particular area. Usually adults were arranged so as to

limit social contact and to minimize distractions so they

could concentrate on assigned tasks. These tasks normally

had a time limit. If the adult completed the task on time

he was rewarded with approval of his supervisor and a pay

check. If the adult did an exceptional job he might even

be rewarded with a raise. Adults were required to attend

their jobs for five consecutive days after which they were

given two days to rest which they looked forward to with

enthusaism.

In the classroom, children were supervised by a

teacher who usually occupied a specific area at the front

of the room so as to facillitate observation and control.

This teacher decided what the children were to do, made

assignments, evaluated, and determined rewards or

punishments. In factories and offices, adults were

observed by a supervisor or boss who usually occupied a

specific area at the front of the factory or office so as

to facillitate observation and control. The supervisor

decided what the adults were to do, made assignments,

evaluated, and determined rewards or punishments.

In the classroom, children were taught to respond to

a system of bells which signaled times to begin and end

class, short breaks, and a timed lunch period. In the

factory, adults responded to a system of bells which
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signaled times to begin and end the work day, short

breaks, and a timed lunch period.

Currier states:

Ultimately, the strength of an economic system
depends upon the performance levels of the
workers who operate it. We have one of the
longest and most efficient programs of
psychological conditioning ever instituted by
any society, and it has produced a
highly-motivated labor force of exceptional
efficiency, obedience, and reliability, without
which our complex and efficient industrial
economy could never have come into being (9,
p.,).
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CHAPTER IV

HIGH TECHNOLOGY

Society

We are living in a revolution.
-Hal Kinney

Hal Kinney, Senior Vice-President of Future Computing

and visiting Assistant Professor at the University of

Texas at Dallas, addressed a group of Richardson

Independent School District teachers on November 24, 1982.

He opened with the statement: "We are living in a

revolution, and true to Toffler's criteria, no one saw it

coming, it is all pervasive, and now that it is underway

no power on earth can stop it."

In 1958, Jack Kilby of Texas Instruments, Dallas,

Texas, invented the microchip which allowed the reduction

in size and cost of computers. By 1972, Intel Corporation

of Santa Clara, California, had developed.the

microprocessor market. By 1982, the computer had

revolutionized our economy and society.

Today more than 50% of jobs and more than half
of the Gross National Product are in the
information industry. Computers are the basis
of this industry. Seven out of ten adults
require the use of some type of computer in
their jobs. According to a recent estimate, 80%
of the jobs facing elementary students in 1990
do not even exist today (20).
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There is one computer made every ten seconds. It is

not just the office or business computer, but pocket

calculators in purses, briefcases, and school bags; the

checkbook carriers that have a memory and keep exact

balances. There is a diet calculator that tells how many

calories have been consumed, how much energy has been

expended, and whether or not a candy bar can be eaten and

weight still lost that day. There is a watch that not

only tells the time and date, but distances run, elapsed

time--some even monitor heart rate and give a

cardiovascular report. There is a program for the home

computer that will take a runner's vital statistics and

give a total diet and training program for an extended

period of time (95). There is a watch with a television

screen on it--it's three inches by six inches and only

three-eighths of an inch thick, with a black and white

picture, but color is only about a year away and it should

be about half the current size and price. There is a

watch that will play "happy birthday" on any date

programed and any two other tunes on any two other

occassions. There is a pill box that talks and tells when

its time to take medication and opens only the appropriate

section for the right pill. There is a door chime that

plays twenty four tunes and radios which tune in any part



39

of the world. There is a keyboard about three inches wide

and ten inches long that sounds like a piano (82). There

is a computer that can duplicate electronically any

musical instrument, and can be programed to sound like a

symphony. It is about the size of a piano and produces

incredible music (23). There is an answering machine that

is controlled with a voice--so that one can call home and

turn lights on or off, close or open drapes. There is a

telephone in a scuba mask with a one mile radius

transmitting range. There are fishing lures with sixteen

different patterns of "twitches." There is the personal

security alarm that speaks to tell the occupants if there

is a fire, smoke or intruder in the house and at the same

time notifies the appropriate authority by phone. There

is a computer that will play chess, and wait fifteen

seconds to respond to moves so the person playing will not

feel that the machine has all the answers. There are

electronic games everywhere--in arcades, movie lobbies,

grocery stores, resturants. There is the home or personal

computer that keeps all tax records and household expenses

and then provides the basis for entertaining the family at

night. There is the computerized wheelchair that responds

to head movement to control the chair (56). Fernando

Herrera designed a computer program to aid his five year

old son who was born with cataracts. The computer assists
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his son in learning the alphabet. The program won a

$25,000 prize in Atari's first competition for new

software programs (25). There are computers with voices

that can read books to children, and they use a large

marker to help the child follow across the screen. There

are more than nine computer magazines today, and not one

existed six years ago. Major newspapers devote regular

columns to computers and some even devote entire sections

at least once a week. There are literally thousands of

computer clubs at local levels around the nation. It is

difficult to pick up any kind of literature, whether a

newspaper, magazine, or even a "flier" inside the

mail--billings and advertizements--without seeing

something related to computers.

Business

Businesses large and small are finding it difficult

to exist today without computers. Secretaries can produce

more work using word processors, and inventory and billing

are made easier and more efficient with the aid of a

computer. Despite labor union objections, factories are

finding that robots are the best assembly line workers:

they do not make mistakes, are never late or tired, and

can work around the clock. Unions, much like their



4i

ancestors, the "Luddities" of England, object to using

robots in industry stating that every robot may take

several human jobs and add to the unemployment problem.

They also feel that workers who are highly specialized

will not be able to make the transition to other fields.

Industry, however, has responded to these fears by

assuring labor that robots will free workers from

monotonous tasks and that though some jobs will be lost,

most workers will be retrained and retained in the

industry. In 1982, it was estimated that there were about

4,000 robots in the United States auto industry (69).

Modern banking would be inconceiveable without computers

as over $400 billion a day are shifted electronically in

the United States, and approximately $900 billion are

shifted worldwide (69, p.84). The insurance industry is

completely computerized. Today's telecommunications

industry could not exist without computers. It is

predicted that before 1990, computers will be "networking"

through our phone systems. France has devised a system

which will replace all phone personnel. The government is

placing a computer in every home with a phone: no more

information calls, phone books, or operator assisted

calls. Moviemakers use computers in many aspects, but

especially in special effects, visual mixing, and

animation (69, p.84). Farmers can sit at the center of an
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electronic farm with tractor dashboards full of digital

readouts, farm production reports, and commodities reports

(69, p. 68). The McDonnell Douglas Company has found a

unique way to use computer graphics. They can create a

three-dimensional image of a patient in need of plastic

surgery. The image shows exact relationships between bone

and tissue, from any angle, both inside and outside of the

skull. They can even produce a model for the surgeon to

practice on before he has to do the actual surgery (29).

Small businesses are being transformed also. The

neighborhood grocery store now has its entire system on

computer and when a customer checks out, the clerk merely

draws the items across a glass plate which "scans" a code

on the item. The computer then gives the customer an

itemized list of groceries purchased while giving the

store an inventory check and automatically ordering items

that are low in stock. Instigating this system also meant

that all merchandise produced for sale had to be coded at

the factory. In California, grocers are trying a new

system in which the customer is mailed a computer list of

all items available. The customer checks off items

wanted, calls in to a computer, the items are added up and

placed in bags, and the customer drives through to a

window, pays the bill while the groceries are loaded into

the car (54). In many major cities, restauranteurs are
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trying computer systems which allow the waiter or waitress

to take an order in the traditional way, but then they go

to a small computer and type the order into the system.

The computer then records the order, sends it to the

kitchen, adds up the bill and keeps track of inventory.

Seventy of these systems have been installed in Dallas,

Texas restaurants with predictions that they will soon be

in all restaurants (43). Dallas based Travelhost Inc. in

January, 1983, put small computer terminals in hotel and

motel rooms for the convenience of travelling

businesspeople. They plan to have 500,000 in hotels by

1985 (30). Airlines, also in an attempt to cater to the

traveling businessperson of the 1980',s, are putting

computer terminals on planes. With a small extra charge,

even time spent traveling will not be wasted (27). In

support of the economic argument, the following figures

are offered to reinforce the effect of computers on the

private sector.

1. Computer shipments for 1983 worldwide cracked
$42 billion; the if-sold value of the installed
base is over $200 billion.

2. Five companies will make over a billion
dollars in personal computers this year.

3. Management Information Systems departments,
the deployers of most centralized corporate
computer power, will spend $100 billion this
year. The computer underground--end-users, home
computer buyers, schools--will spend billions
more.
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4. There are a hundred million-dollar companies
in business, and at least 15 billion-dollar
companies.

5. According to the U. S. Bureau of Labor
Statistics, five of the top six fastest-growing
occupations between now and 1995 will be
computer service technician, systems analyst,
programmer, operator, and equipment repair
person.

6. In 1971, fewer than 100,000 keyboards existed
outside the physical environs of the data
processing center. By 1987, 100,000 will have
grown to 50 million (69, pp. 65-80).

Government

The government is a major institution in society and

computers have helped to make this large bureaucracy more

managable. In addition to the obvious systems used in our

courts, both federal and state; in Washington in the House

and Senate; in the Internal Revenue System; in the files

of the Federal Bureau of Investigation; Central Intelli-

gence Agency; all state and local police agencies; in the

National Areonautical and Space Administration--just to

name a few--there are other not so obvious examples.

There is the new federal program signed into law by

President Reagan that enables all data concerning missing

children to be linked centrally to a computer. There is

the new National Computerized Job Bank system that matches

the unemployed with jobs in other parts of the country.

The United States Labor Department has high hopes for this
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program which begins with a list of 8,500 jobs (63). The

Dallas-based 1984 Republican Convention appeared to be the

most high tech event in history. It had an array of

computers and state-of-the-art electronic equipment that

did virtually everything but renominate Reagan (44).

Dallas also boasts a totally computerized traffic system

that allows constant monitoring of traffic in the city

and that can instantly change traffic lights in any and

all areas to aid traffic flow (24). In January, 1983, the

federal government was urged by a government sponsored

panel, in a report to the National Science Foundation and

Secretary of Defense, to begin a cooperative effort with

business and universities to develop a new

"supercomputer." There are reportedly 60 supercomputers

worldwide and they are vital to the development of nuclear

weapons, scientific advancement, weather forcasting, and

analysis of geologic information. Supercomputers can

perform up to 80 million mathematical operations in one

second. The United States uses twelve of its fourteen

supercomputers for nuclear weapons research. The other

two are used by the National Security Agency. The panel

reported the current fear that Japan might take the lead

in supercomputing away from the United States because it

is committed fully to a project of developing a computer

that would be 1,000 times as powerful as computers we have
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now (30). On July 9, 1984, only eighteen months later,

the New York Times News Service reported that scientists

in Europe, Japan and the United States are on the verge of

a breakthrough in supercomputer technology that would

allow the current room-size computers to be shrunk to the

size of a baseball. Instead of chips, which are used now,

wafers which could hold hundreds of chips will be used.

Chips can hold thousands of transistors: a wafer could

hold millions. This could make the supercomputers

thousands of times more powerful than they are now. When

Bruce Knapp, a physicist from the Nevis Laboratory of

Columbia University, was asked what this new breakthrough

could mean, he replied: "It means you can try to answer

questions you thought the universe was going to have to do

without" (48).

Computerphobia

Not all people see the computer as a major force for

good or look to it with eager anticipation. Richard

Byrne, a communications professor at the University of

Southern California and president of a consulting group

called The Byrne Group, earns his living by helping people

cope with their anxieties about computers. Byrne has

identified several areas in which people have problems

with computers and high technology and he feels that the
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resistance to computers is more psychological than

technological. People think they are afraid of computers.

"That's not true. What they are afraid of is looking

ignorant." He adds that everyone is ignorant when it comes

to computers because the technology changes constantly.

Once one accepts that fact, then the fear should depart.

Another fear is caused by advertising which hints that if

your business does not have computers, it will fail. As a

result people sometimes buy computers that may not be

suited to their needs and then they become very resentful.

People also fear role changes. They think the computer

will take over their jobs and they will be demoted. Byrne

admits this can happen, but it is not likely to happen if

the business operation is restructured. Fear of "uppity

machines" or machines that want to be human is another

problem area. Realizing that a computer only "knows" what

it has been programed by a human should allay that fear.

Also calming fears is the understanding that computers

store information, and as such can retain much more

information which can be instantly recalled than a person

can, and therefore is no insult to the intellingence of a

human being. The final fear is that of "Jerkophobia" or

fear of buying the wrong system and being criticized for

it. Byrne points out that any system that works for an

individual is a good system, and with the rapidly changing
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technology most computer owners could have an outdated

system within a week of its purchase. Overall, Byrnes

message is that "computerphobics have nothing to fear but

fear itself" (58).

As stated earlier, Hal Kinney made an astute

observation: we do appear to be living in a high

technology revolution. This revolution is in every

segment of our society and has been the cause of major

social change (82).

Education: The Interim Period

Between the beginning of mass financed public

education and the 1980's many changes took place in

education. Martin Trow points out that the first

transformation of the schools reflected changes that were

occurring in the marketplace which required practical

training from the schools. This caused the

differentation of education into the traditional college

preparatory school and the new terminal school, i.e.

education to be terminated after high school. Soon to

follow was a vast increase in workers and specialized jobs

in the industrialized economy which was the basis for a

second major change. The problems that arose from these

changes were in socializing children, in being fair and

equal in terms of curriculum and tracking, and in
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educating all children regardless of background (129, pp.

41-43).

In the United States in 1820 at least 70% in the

labor force were farmers or farm laborers; by 1870 the

figure had dropped to 50%; in 1960 the figure was less

than 10%. The proportion of blue-collar workers rose

until it leveled off at 40% in 1920 and then showed signs

of falling from 1950-1960. The proportion of white-collar

workers rose from less than 10% in 1870 to 40% in 1960.

The result was the growth of a new middle class which

reflected changes in the economy and culture of America.

One of the major changes in the economy was

bureaucratization and its implications for the labor

force. The growth of the secondary school system after

1870 was in response to the demands of a new economy for

an educated work force (129, p. 45).

In the years between 1880 and 1930, the number of

students doubled in public high schools every ten years,

from 110,000 to approximately four and a half million.

Many of these students were in school because of state

laws; many were from the lower classes and had vocational

goals; many were children of immigrants. These factors

shaped the philosophy and curricula of education of this

period (129, p. 47). John Dewey, among others, advocated

emphasis on the individual child, democracy and
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citizenship, and a participation based learning system.

This new emphasis controlled education for many years

(129, p. 48).

It is interesting to note that as high school

enrollment climbed, so also did the rates for those

entering college. In 1920, approximately 37% of the high

school aged group was enrolled in high school and

approximately 8% of the college age group was enrolled in

college; by 1940, the high school rate was 78%, the

college rate was 20%; by 1960, the high school rate was

95%, the college rate was 40% and was projected to grow

rapidly (129, p. 49). There were several reasons behind

these trends; the major one however, was the change in the

occupational work force in which white-collar jobs rose

drastically, requiring more highly trained people.

Between 1940 and 1950, the number of
engineers in the country doubled; the number of
research workers increased by 50 per cent. Even
more striking, between 1950 and 1960 the total
labor force increased by only 8 per cent; but
the number of professional, technical, and
kindred workers grew by 68 per cent, and these,
of course, are the occupations that call for at
least some part of a college education.
Moreover, it is estimated that the period
1957-1970 will see an increase of a further 60
per cent in this category of highly educated
workers. Where in the decades 1900-1930,
clerical and kindred workers were the fastest
growing occupational classificaion and by far,
in the period 1950-1970 it has been and will be
the professional and technical occupations (129,
p. 50).
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Thus secondary education had a second major shift in

emphasis, not necessarily away from the terminal function,

but to incorporate the preparatory function. As a

terminal system, the schools had to continue to prepare

youth for life and for vocational jobs, and at the same

time reach out to the more academically gifted students

who wanted to make a white collar profession their life's

work (129, pp. 56-57). This mixed function has continued

to the present with only one major influence that affects

both terminal and prepatory education: high technology.

Education: The 80's

Schools must provide the kind of skills students
will need to function successfully in a computer
based society. Students must be permitted to
use computers as they are used in science,
business and industry. The curriculum must be
reviewed to determine what is important and why,
and modified to meet the challenge of the
changing needs of a technological society (38).

-Superintendent Billy Reagan,
Houston ISD

Just as the structure and function of education in

the 1800's and early 1900's reflected the major influence

of industrialization as its effects were diffused

throughtout society, so also are the curricula of

education in the late 1900's reflecting the influence of
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high technology. The age old question parents asked, "Can

Johnny read?" is being replaced by "Can Johnny program?"

The concern of the 1980's is not "Does Johnny know proper

English?" but "Does Johnny know Logo?" [a computer

language]. It is almost impossible today to discuss any

topic related to education without also hearing the

concern that children must become computer-literate.

Billy R. Reagan, General Superintendent of the Houston

Independent School District, echoed these concerns in

February 1983, when he stated:

A study by the Education Committee of the
States called, Information and Society: Will Our
Children-Be Ready? takes the jobs skills that
will be needed in American industry in 1985-90,
and points out the incredible gaps that exist
between present levels of skills in American
students and what the job market is going to
require. Given that situation, we are certainly
right in placing this tremendous amount of hope
and effort in technology, and in bringing the
revolution of microcomputers and videodiscs to
the educational process (106, p. 64).

In February, 1983, at the National Science Teachers

Association's national convention, Glen Aikenhead,

professor at the University of Saskatchewan, stated to

4,500 educators:

If you are still teaching industrial
science in a post-industrial thigh-technology)
society, you are teaching an anachronism.
Technology, the interface between science and
society, is a necessary component of education.
Technology gives us processes and products, it
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changes our work, it changes our leisure...and
it changes the political power bases of nations
(31).

In 1982, 4.7 million students nationwide used

computers. Three-fifths of all secondary schools and

one-fifth of all elementary schools had computers in

operation. In the fall of 1980, students had access to

53,000 computers as compared with 120,000 in the Spring of

1981 (27). In a survey of all the states, conducted by

Electronic Learning, a scholastic magazine for educators,

an incredible growth rate was seen in the number of

computers in schools from 1981 to 1983. Table III shows

the level of involvement of all states integrating high

technology in their educational system (72, p. 39). They

are delinated into "heavily involved", "involved", and

"little involvement at this time". Those classified as

"involved" already have state mandated requirements for

offering computer instruction in schools, have

requirements for training teachers, and are actively

acquiring computers for classrooms. States classified as

"involved" have legislation before the state addressing

the areas of instruction, teacher training, and computer

hardware and software for classrooms. States classified

as "little involvement at this time" do not have

legislation pending. States categorized as "involved"

instead of "heavily involved" are so mostly because they
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TABLE III

LEVEL OF COM.iPUTER INYOLVEfENT BY STATE

HEAVILY INVOLVED

ICYOLYED
LITTLE I NOLYEMENT AT THIS TINE

Source: Electronic Learning Survey of the States, 1983.
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have not yet had a chance to implement the plans they

already have. Also, those few states in the "little

involved" category are there not because of a lack of

interest, but mostly due to a lack of funds (72, p. 38).

Table IV shows the growth rate for six representative

states: Alaska, Colorado, Connecticut, Delaware, Florida,

and Kansas, and the rate ranges from a low of 93% to a

high of 4,900% (11, p. 20). In 1981, only one state

legally required the instructional use of computers. The

1983 survey showed that now six states legally require

their schools to teach computer skills, twelve more

officially recommend it, and a total of forty-seven are in

the process of recommending it (72, p. 37). Table V lists

all of the states, and gives the percentage of school

districts in the state who have computers in their

schools; if that figure is not available, it lists the

number of computers reported as in use in schools; and it

also tells if the state has a legal mandate in requiring

computer literacy for graduation (72, pp. 41-54).

Another indicator of educational involvement is

teacher training. The latest figures indicate that

sixteen states either require or recommend teachers be

computer literate; twenty more states have proposals under

consideration (72, p. 38). As of October 1983,

twenty-seven state education agencies had at least one
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TABLE IV

.ESTIMATED GROWTH RATE IN NUMBER OF MICROCOMPUTERS IN SCHOOLS, 1981-1983

Source: Electronic Learning Survey of
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SURVEY OF STATES INDICATING COMPUTER INVOLVEMENT, 1983

Percent of Reported Number State
Districts of Computers Mandated
Using In Schools Computer

State Computers Statewide Courses

Alabama
Alaska
Arisona
Arkansa
California
Colorado
Connecticut
Delaware
District of
Colum-bia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexcio
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

NA*
NA
76
"60
NA
98.2

100
100

NA
100
55
NA
NA
80
70
NA
98
NA
32
NA
NA
NA
NA
25
NA
NA
98
NA
NA
90
NA
60
NA
NA
NA
54
NA

100
NA
NA
NA
94
NA
NA
89
50
NA
NA
NA
97

100

1,000
1,750
1,054
1,569
10,000
5,000
8,000
1,080

937
8,000
1,218

155
NA
NA

345
2,782
3,259
2,000
1,373
2,000
3,000
9,500

NA
10,000
1,260

NA
2,493
2,200

NA
1,200

NA
301

25,000
6,000

NA
6,827
4,000
1,500
15,000

700
NA

1,800
1,000

NA
1,818

950
1,600

NA
1,352
7,628
1,000

IP**
No
IP
IP
IP
IP
IP

Yes 87-88+
Yes 83-84

IP
No
No
IP

Yes 84-85
No
IP
IF
IP
No
IP
IP
IP
IP
IP
IP
IP
IP
IP
IP
No
No
IR++
IP
IP
IP
IP
IP
IP

Yes 84-85
IP

Yes 86-87
Yes PL+++

IP
IP
IP

Yes 87-88
IR
IP
IP
No

* Not Available
** In Process
+ School Year
++ In Review
+++ Pending Legislation

Source: Electronic Learning Survey of the States, 1983
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person in charge of coordinating all of the educational

computing in that state; seven states have set up entire

departments; others have set up special task forces or

committees (72, p. 40).

Funding for computers has increased dramatically

also. Table VI shows the percentage of school districts,

by regions, spending block grant money on computers in

1983 (11, p. 20). It is delineated into money spent on

hardware [machines] and software [programs]. These figures

were based on findings by the American Association of

School Administrators in a survey of 2,500 randomly chosen

school districts, of which 45 percent responded.

Pennsylvania was the largest spender of its block grant

money with 70 percent of its districts buying hardware and

48 percent buying software. The Southwest was the lowest

spender with 22 percent of Texas' districts buying

hardware and 12 percent buying software (11, p. 20). It

is evident, however, that in most regions, districts are

committed to providing computers for their students. The

1983 survey by Electronic Learning, also showed that the

period of 1981-83 saw major increases in state, federal,

and special discretionary funds allocated for computer

programs. For example, ten states received over a million

dollars each for computer programs. California will spend

$9.9 million in teacher training, and another $26 million
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TABLE VI

Block Grant Money: Who's Spending It on Computers?

4J37.2 3..

43.- 4

03G.
2L.6 A26.0
17.9

AComputsotwar
(! iretage of Dis ctsUsing Block
Grant Funds to Purchase Hardware
& Sofw;re; by Region)

Source: American Association of School Administrators Survey, 1983.
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in state and federal money over the next few years.

Florida's 1983 budget was $17 million, and Indiana's was

$11 million (72, p.40). When former California Governor

Jerry Brown signed his state's funding bill, he said:

California is entering a new age of

information, communications, and computers,

requiring that we modernize our education and

job training systems. Our children will be

technologically illerate unless they study more

math, science, and computer education,

augmenting our traditional focus on the "3 R's"

with the "3 C's"--Computing, Calculating, and

Communicating through technology (141, p.26).

Trends in Texas, as reported by the Select Committee

on Public Education in 1982, reflect several points.

1. Instructional use exceeds administrative use with

a fifty-six percent to a forty-three percent split.

2. Sixty-five percent of schools using computers
today have four or less years experience.

3. Half of small town districts have computers and

forty-two percent of districts with an ADA of under

500 now utilize computers.

4. Instructional use of computers occurs in all

grade levels in over fifty percent of the districts

while forty percent use only at secondary levels.

5. Over sixty percent of the districts support

computer literacy requirements in teacher trainning.

6. Three-fourths of the districts not presently using

computers cite lack of funds as the reason.

7. Computers in schools have tripled in the past two
years.

8. Enrollment in Computer Math I alone has gone from

4,861 in 1980 to 10,568 in 1981-82 (125).
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The Richardson Independent School District, ranked as

the state's ninth largest school system, has "intensified

efforts to teach children in all grades to use computers

in almost every subject, and to ensure that every teacher

can work with the technology," according to Deputy

Superintendent Rex Cox (62). Among requirements

implemented in the 1984-85 school year were that all

teachers attend computer workshops before the start of

classes in September, and the district is considering only

hiring new teachers who have computer training (119).

There are also plans to buy 712 new computers, 662 of

which are to be added to the current 103 in classrooms

(62).

A National Commission on Excellence in Education

focused its attention on the need for computer skills. A

key recommendation was to require a semester of computer

science to graduate from any high school in the country.

Michael Vitale, Dallas Independent School District

instructional technology specialist, felt this requirement

would be adopted by all schools within a few years. He

also stated that the Dallas Independent School District

was prepared to spend $1.4 million in 1984 and an

additional $1.7 million in 1985, mostly to buy new

computers (61).
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To add validity to the point that these computer

courses are necessary to train youth to enter the

marketplace, the following report is offered. The

National Geographic News Service reported in October, 1984

that the U. S. Department of Labor issued a report on the

ten fastest growing and ten most rapidly declining

occupations for the years 1982-1995. Among the ten

fastest growing occupations, four deal with computers, and

only one of the ten, Legal Assistants, at 94.3% is growing

at a higher rate than the computer fields. Computer

Service Technicians = +96.8%; Computer Systems Analysts

=+85.3%; Computer Programmers = +76.9%; Computer Operators

- +75.8%; Office Machine Repairers = +71.7%; Physical

Therapy Assistants = +67.8%; Electrical Engineers =

+65.3%; Civil Engineering Technicians = +63.9%; and

Peripheral EDP Equipment Operators = +63.5%. Of the ten

most rapidly declining occupations, Railroad Conductors

lead with a 32% decline; Shoemaking Machine Operatives =

-30.2%; Aircraft Structure Assemblers = -21%; Central

Telephone Office Operators = -20%; Taxi Drivers = -18.9%;

Postal Workers = -17.9%; Private Household Workers = -

16.9%; Farm Laborers = - 15.9%; University Faculty = -

15%; and Roustabouts = - 14.4% (56). It is interesting to

note that half of the declining positions--Railroad

Conductors, Shoemaking Machine Operatives, Aircraft
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Structure Assemblers, Telephone Office Operators, Postal

Workers-p-may all be affected by advanced technology.

Considering all the evidence--rapidly escalating

expenditures of funds for computer hardware and software

by almost every state in the Union, new teacher

requirements for computer proficiency, revision of

curricula from kindergarten to twelfth grade, and legal

mandates by state boards of education to teach computer

skills--it seems reasonable to conclude that the

revolution high technology has brought to the business and

social aspects of American life has diffused into the

educational system as well.

Technology Versus Reality In The Classroom

Though the acceptance of integrating computers in

education is very widespread, there are a few voices which

raise questions that must be answered in the future. One

asks whether our present computer system is really

beneficial to students. Gregory M. Benson of the New York

Education Department stated: "We've been doing everything

backward. We've been going out and buying machines, then

looking for programs that will run on them and then

finding kids who need those kinds of exercises. What we

need is to start from scratch and redesign everything from

teaching to testing with education in mind" (57). Others



64

point out that though most schools have spent substantial

funds to purchase computers for their schools, most of the

computers are used to either teach about the computer

itself, or for "drill and practice" type assignments,

leaving the real potential of the computer untouched. For

example, science teachers can simulate all kinds of

experiments--genetics, nuclear, medical--which are either

too dangerous, costly, or lengthly to do in the

conventional way. Social studies teachers can study

economics using the latest data from the Federal Reserve.

English teachers can have students revise themes several

times, because of the time saved with word processors.

None of this can be done, however, if the right equipment

is not available, or if there are not enough computers for

all students to use. When this situation exists, the

potential for the really creative use of the computer is

lost, and the "drill and practice" is used. Teachers also

report practical problems with storage, loss of floppy

disks, theft, breakage, and adequate identification of

disks. The biggest problem is not being able to monitor

all students from a central location, or to enlarge a

student's work on a central screen to share a lesson with

a whole class at one time. The technology for such a

computer is available, but the cost is so prohibitive that

most districts would not be able to afford it (57).
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Other questions have arisen out of the fear that the

"human touch" would be lost in classrooms and that

teachers would be replaced by computers. Some have

visions of small children all isolated socially, though

physically in the same room, by being placed in front of a

keyboard and screen, with no "human" communication taking

place. Many answer that computers are simply tools, and

as such must be used by humans, not visa-versa. Ross

Perot has added his thoughts on this subject by saying:

"The computer is just a thing. It cannot see, feel or act

unless it is first acted -upon. It can reduce the profusion

of dead ends involved in vital research, but it cannot

connect a man to the things he must be connected to--the

reality of pain in others, the possibility of creative

growth within himself, the memory of the human race and

the rights of others" (44). Because of these facts,

teachers will never be replaced by computers.

The fear of losing the socializing aspect of school

has also been proven false as studies have shown the

opposite effect. Marion Perlumutter, a professor of child

development at the University of Minnesota, has studied

the effects of computers on social development and he

concluded that computers seem to make young children more

sociable as they enjoy helping each other in computer use

(45). A recent survey of this issue was conducted by the
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Center of Social Organization of Schools of Johns Hopkins

University, in which 2,209 public, private, and parochial

elementary and secondary schools in the United States and

1,000 computer-using teachers were surveyed. It was

concluded that teachers value the social role of the

computer in their classrooms more than the academic role.

Additionally the presence of computers in the school had

these effects: students were more eager to go to school;

students worked more independently without teacher

assistance; students cooperated better with each other in

class (11, pp. 18-20).

Some have expressed fears that minority students

might be further disadvantaged by the use of computers, as

the possibility. exists of widening the gap between the

children of different social classes. The fear is not

only based on the abilities, or lack of abilities, of the

lower class child, but rather o-n the ability of the poorer

school districts to provide their students with the same

advantages as the wealthier districts. According to a

survey by Market Data Retrieval, Inc., in October 1982, 44

percent of schools in wealthiest districts had computers,

compared with only 18 percent of schools in impoverished

districts (112, p. 22). Another concern is that of

motivation. Students from middle and upper class families

have a definite motive to develop computer skills since
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their families can afford to have computers in thier

homes, and since they probably will be in jobs in the

future which will utilize computers. For these reasons,

parents of these students are pressuring school districts

to provide computers for their children. Lower class

families, however, have none of these.incentives to try to

interest either the school districts or their children in

computers (112, p. 22). The problem of being prepared to

learn is also addressed, as upper class children have

probably had exposure to the type of education--math,

science, etc.--necessary to take advantage of computer

classes. Also, most software programs are aimed at the

better student, which may leave many underpriviledged

children totally unprepared to take advantange of computer

courses (112, p. 22). The final obstacle addressed in

relation to the disadvantaged student is the attitude of

teachers. Many teachers view the use of the computer for

only gifted or academically advanced students. Though

they may use the computer with their disadvantaged

students or slow learners, they use only the "drill and

practice" function, and not the more creative functions in

which optimum learning occurs (112, p. 22). This attitude

is especially distressing as the computer could be used to

great advantage for the minority child. The benefits of a

non-prejudiced instructor would be invaluable. One child
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said, "'the thing I like about it [the computer] is that it

doesn't know I'm black"(99). Computers treat everyone the

same. Even slow students, or problem learners, who can

try the patience of a human teacher, find total acceptance

with a computer.

One of the most interesting concerns, not necessarily

dealing with education, is one raised by journalists who

use word processors almost exclusively. That concern is

that writers are necessarily restricted by the word

processing programs their newspapers have selected for

them. For example, if a paper decided to eliminate a word

or phrase because it could be taken as a racial slur, the

writer would not be able to use it, because the computer

can be programed to reject it, even though that word or

phrase might have several other meanings. This very

subtle form of censorship has already surfaced and led

some writers to hint that the computer might be the "Big

Brother" that Orwell predicted would rule in 1984.

Whatever the viewpoint, it seems that computers and

their technology are a vital part of our society and

world, and that they are rapidly becoming a vital part of

our educational system as well.
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CHAPTER V

CONCLUSIONS

Industrialization, accompanied by urbanization, and

high technology are two of the most prominent movements

that have brought changes to the large and multifacted

society of the United States. Industrialization, a

movement of the 1800's, changed the foci of the economic

system from agriculture to industry, from individually

produced crafts to mass produced goods and influenced the

mass movement of population from the farm to the city.

High technology, a movement of the 1960's, has shifted

economic foci from a human work force using machines to a

highly specialized computer force whose useful

possibilities stagger the imagination. These two

movements have affected change in many ways; one of the

most important being in the institution of education. In

the beginning of this study the following questions were

asked: what was the origin of public financed mass

education in the United States? what was its structure,

function and purpose? what effect did the major movements

in society--industrialization in the early 1800's and high

technology in the late 1960's--have on the structure,
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function, purpose, and curricula of education? If the

purpose of education was, as Durkheim envisioned, that of

maintaining a society, providing the social homogeneity

necessary to survive, then education would not change with

a major movement in the marketplace; if however, the

purpose was as others, like Weber, have proposed--that of

providing a specialist, someone to fulfill the needs of

the marketplace, then education would change with a

changing economy.

Industrialization and Education

It seems apparent that the private, elitist system of

education in the United States in the early 1800's did

benefit a wealthy minority and was for the purpose of

producing a cultural man (52, pp.12-33). There is

significant evidence that the move to public financed mass

education in the United States was highly influenced by

the ecomonic sphere and the new movement of

industrialization, since an industrialized society needed

an educated work force (1, 2). The schools became public

instead of private, stressed a specialized man instead of

a cultural man, and generally conditioned the student to

fit into an industrialized workplace (3, 8, 52).

Industrialization changed much of society: large

industrial plants with numerous employees were common,
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there was a great influx of foreign workers creating

tension over job security for native citizens; transient

workers, as well as diverse interests in the large urban

population caused concerns over social control; and all

these changes in the larger society were mirrored in the

minds of the owners of capital and in their large physical

industrial plants (3, pp. 158-159). Solutions to these

problems were sought in the process of education as

employers stated that "...the training of the schools is

admirably adapted to prepare the children for the labors

of the mills" (3, p. 162). Over the next fifty years many

changes took place in education, all which solved problems

for the factory systyem. Horace Mann led the first major

movement which sought an overall system that was public,

tax-supported, and nonsectarian; mandatory attendance by

all children; expanded school terms; integration of

children of different backgrounds; a graded system;

standardized curricula; and teacher's schools. Mann's

proposals were adoped and further benefited the factory

system in that laborers could take orders in English, were

responsive to authority figures and they were able to work

in groups without forming close group identification or

causing control problems (2, 3, 5, 24).

Statistics reinforce the argument that the labor

force was shifting to manufacturing by showing the move of
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the labor force from agriculture--decreasing from 71.8% in

1820 to 21.4% by 1930--and the corresponding rise in the

labor force in manufacturing--from 12.2% in 1820 to 28.7%

in 1930. The statistics also show population movement to

urban areas at a very rapid rate, going from 10.8% in 1840

to 56.2% in 1930 (50, p. 116; 27, 28). Migration was

important because industry needed a large, concentrated

population from which to draw its labor force, and

therefore urbanization was an accompaning movement to

industrialization. Urbanizaiton was also a necessary step

in mass public education; although rural schools did

exist, it was much easier to enforce mandatory attendance

policies in urban areas than in rural ones, and there was

less resistance to change in urban areas. Again, it was

the urban area that supplied the work force for industry.

Max Weber supported the belief that education in the

industrialized United States was to provide a specialized

work force (52, pp. 19-21). Richard Currier noted the

unique conditioning structure and function of the

educational system as he stated the United States had a

long and efficient program of psychological conditioning

which produced a labor force "of exceptional efficience,

obedience, and reliability, without which our complex and

efficient industrial economy could never have come into

being (8, p. 3).
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There was a second major change in education that

reflected changes in the marketplace. The marketplace

required practical training, which caused the

differentation of education into the traditional college

preparatory school and the new terminal school, i.e.

education to be terminated after high school. There was a

vast increase in workers and specialized jobs as the

proportion of blue-collar workers leveled off at 40% in

1920 and then decreased from 1950-1960 while the

proportion of white-collar workers rose from less than 10%

in 1870 to 40% in 1960. The growth of the secondary

school system was in response to the demands of the new

economy for an even more highly educated work force (52,

p. 45). Trends continued as college enrollment increased:

in 1920 approximately 8% of the college age group was

enrolled in college; by 1960 the figure had risen to 40%

and was projected to grow even faster (52, p. 49).

Between 1950 and 1960, the total labor force increased by

only 8%, but the number of professional and technical

workers rose by 68% and these jobs required college

educations (52, p. 50). These facts all lead to the

conclusion that education for the masses was intended to

prepare one for the marketplace. However, this assertion

could never be definitively proven because there was not

another force on the marketplace as complete as
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industrializaion, so there was not the opportunity to

judge whether the institution of education would change to

meet the new challenge--not until the 1980's and the

impact of high technology on the marketplace.

Industrialization had an impact on the whole marketplace

and caused changes in the methods of production; took the

decisions of what, where, when, how, and how much to

produce away from the individual craftsman and transferred

it to the owners of large industrial plants; it also gave

to those industrialists the power to decide price and

distribution. The computer has had an impact on the

marketplace with much the same force, changing the skills

required for employment, eliminating jobs and creating new

ones, permeating every aspect of the work world. As in

the late 1800's, a revolution is taking place in the

marketplace: this time the computer is dictating the

demands. Has the institution of education remained the

same, or has it changed? in what direction? and for what

stated purpose?

High Technology and Education

In 1982, more than 50% of jobs and more than half of

the Gross National Product were in the information

industry of which computers are the base. Seven out of

ten adults required the use of a computer in their jobs,



and estimates were that 80% of the jobs facing poeple in

1990 did not then exist (7). It was estimated in 1982

that over $400 billion a day was shifted electronically in

the United States, and approximately $900 billion was

shifted worldwide. The United States auto industry used

about 4,000 robots in 1982 and estimated the figure would

rise dramatically. Farmers sat at the centers of

electronic farms with tractor dashboards full of digital

readouts, farm production reports, and commodities

reports. Airlines put computer terminals on planes to

attract the traveling businessperson. Computer shipments

for 1983 worldwide were over $42 billion, on a retail

basis over $200 billion. Five computer companies had

profits of over a billion dollars in 1983. Management

Information Systems departments spent over $100 billion in

1983. Home computer buyers, schools, etc. spent billions

more. There were a hundred million-dollar companies in

business and at least 15 billion-dollar companies. The U.

S. Bureau of Labor Statistics stated five of the top six

fastest-growing occupations between 1983 and 1995 would be

in computer fields. In 1971, fewer than 100,000 keyboards

existed outside data processing centers; it was estimated

that by 1987 that figure would have grown to 50 million

(23, pp. 65-126). There was no doubt that the "high tech

world" had revolutioned the business world in America.
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Almost simultaneously, a new wave of concern emerged in

the classrooms and administration buildings of educational

institutions: that of providing students with the

necessary skills to survive in the marketplace filled with

this new technology. Statements were made, like the

following by Superintentendent Billy Reagan: "Schools must

provide the kind of skills students will need to function

successfully in a computer-based society....the curriculum

must be reviewed...and modified to meet the challenge of

the changing needs of a technological society (11). At a

educational national convention, Dr. Glen Aikenhead

stated: " if you are still teaching industrial science in

a post-industrial (high technology) society, you are

teaching an anachronism. Technology...is a necessary

component of education" (9). Statements like these

advocating a re-examination of curricula have surfaced all

over the country. A survey conducted of all the states

showed an incredible growth rate in the number of

computers in schools from 1981 to 1983. Virtually every

state had requirements for offering computer instruction

to students, for training teachers, for acquiring

computers for classrooms and for integrating computers in

every subject taught in the school (25, pp. 37-41). This

same period saw major increases in state, federal, and

special discretionary funds allocated for computer
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programs. For example, ten states received over a million

dollars each for computer programs. California will spend

$9.9 million in teacher training, and another $26 million

in state and federal money over the next few years. When

former Governor Jerry Brown signed his state's funding

bill he said: "...our children will be technologically

illerate unless they study more math, science, and

computer education, augmenting our traditional focus on

the '3 R's' with the '3 C's'--Computing, Calculating, and

Communicating through technology (45, p. 26). Trends in

Texas, as reported by the Select Committee on Public

Education in 1982, reflected a high committment to

implementing computers in education at all levels

throughout the entire state and it reflected a very rapid

growth rate in the process (49). The Richardson

Independent School District, ranked as the state's ninth

largest school system, has "intensified efforts to teach

children in all grades to use computers in almost every

subject, and to ensure that every teacher can work with

the technology (21). A key recommendation of a National

Commission on Excellence in Education was that a semester

of computer science should be required for any student to

graduate from any high school in the country. Several

educators felt this requirement would be adopted by all

schools within a few years (20).
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Considering all the evidence--from rapidly

escallating expenditures of funds for computer hardware

and software by almost every state in the Union, new

teacher requirements for computer proficiency, revision of

curricula from kindergarten to twelfth grade, and legal

mandates by state boards of education to teach computer

skills--it seems reasonalble to answer the questions

posited above in the affirmative. The focus of education

has changed, and it has changed because of the massive

impact of high technology on the marketplace. Parents and

educators alike have expressed the fear that without the

change in focus, the children of the 1980's would not fit

into the marketplace of the 1990's. They have answered

the question of the purpose of education, and they have

answered with high resolve to see their reforms carried

out.

Suggestions For Further Study.

There are several areas in which further study would

be beneficial: what are the problems of computers in

education? what are the computer's special benefits,

especially for minority children and "problem children"?

what is the rest of the world doing in terms of computers

and education?
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It was surprising that there was such an absence of

literature on the negative consequences of computer usage

and education. There were articles addressing the

issues, but invariably they all ended on a positive note

(13, 22, 46,). The feeling seemed to be that all problems

were psychological in nature and had no real bases in fact

(18). Teachers have expressed fears of being replaced by

the computer, of losing the personal touch or the

socializing effect of school if humans are removed and

computers installed (44, 46, 51). However, all these

fears seem to be just that--fears, and to date, there is

little evidence that any of these fears have proven to be

real. Ross Perot has made several statements that should

calm the fears of teachers in regard to the need for human

beings in the classroom. He said: "The computer is just a

thing. It cannot see, feel or act unless it is first

acted upon...but it cannot connect a man to the things he

must be connected to--the reality of pain in others, the

possibility of creative growth within himself, the memory

of the human race and the rights of the next generation"

(14). Marion Perlmutter has studied the effects of

computers on social development and he concluded that

actually, computers seem to make young children more

sociable in the classroom as they enjoy helping each other

in computer use (15). Surveys have indicated that
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teachers value the social role of the computer even more

than the academic role as they found students were more

eager to attend school, worked more independently, and

cooperated better with each other if computers were part

of their school day (4, pp. 18-22). Perhaps a study of

this type will have to wait ten years after computers have

been in classrooms longer to evaluate this type of impact.

For minority children, there are drawbacks and

benefits. The drawbacks include, the inability of poorer

districts to provide computers; the disadvantage of coming

from a home where education is not stressed; and the

attitude of teachers that computers are only for advanced

or gifted students (42, pp. 20-22). On the other hand,

the benefits of a non prejudiced "instructor" can be

invaluable. One child said, "the thing I like about it

[the computer] is that it doesn't know I'm black" (36).

Computers treat everyone the same. Even slow students, or

problem learners, who can try the patience of a human

teacher, find total acceptance with a computer. It has

infinite patience and will repeat a lesson over and over

with the same enthusiasm (26, 40). These children already

have a disadvantage in the educational system and anything

that would help equal the scales would be invaluable.

There is evidence that the world outside the United

States is following its course. Each country is
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approaching its educational system based on its own

countries needs, but this does appear to be a global

revolution. France and Great Britain seem to be the most

advanced, with Sweden, Germany, Australia and Canada not

far behind. All western European countries are involved

to some extent. Two countries that offer surprises are

Russia and Japan. Russia had virtually no computers in

their schools but they do have plans to put them in by the

end of the 1980's. Japan, long a leader in high

technology advances, has particular problems because their

alphabet does not lend itself to computers, so they have

limited use to vocational schools (35, pp. 33-36).
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