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This heuristic and inductive study proposes a 

philosophy and models for a humanizing role for higher 

education in the computer age. 

The university's traditional role stands the risk of 

serious erosion through increasing emphasis on technological 

programs, particularly in the computer areas. The 

pressures from inside and outside the university threaten to 

produce increasing numbers of what have been termed "highly 

educated barbarians." 

Because computerization offers to be a pervasive and 

widely-felt influence on society, the university must see 

that its graduates—both the producers and the consumers of 

computerization—become humane, liberally educated persons; 

they must have technical excellence and also an 

understanding of the "system Man." 

The study calls for an enhanced new curriculum 

fostering a "new mind" for the computer age, encompassing 

quality of both technique and humanity in its students. 

Development of the study is through several stages. 

First is a description of the nature of mankind and a 

statement of values for fostering the advancement of 



the human potential, placing the advancement of technology 

in the service of that goal. Second is an exploration of 

"minds," through which eyes the computeriztion of society is 

seen. Third is a synthesis to posit a "new mind" 

appropriate for the participants of the computer age. 

Fourth is an exploration of possibilities for higher 

education to promote this mind. Fifth is a set of 

recommendations for implementing the humanizing curriculum. 

The recommendations are stated both as general 

criteria, supported by parallel models pertinent to this 

problem, and through a new generalized model embodying the 

qualities and characteristics developed by the study. The 

conclusion, reinforced by the recommendations and models, is 

that the university must provide a highly comprehensive 

curriculum with quality of both technical and humane 

literacy. It is a curriculum in which these qualities 

must be intimately integrated to produce capable, aware 

graduates: ones who hold high values for the advancement of 

the quality of human life amid the inevitability of 

technological advancement. 
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CHAPTER I 

INTRODUCTION 

We are in the midst—probably at the very beginnings, 

historically—of a "computer revolution" whose true scope 

and direction are yet to be comprehended. The impacts of 

computerized technologies are visible in almost every aspect 

of daily life, and promise to increase dramatically. 

Computer technologies have grown in use, availability, 

and quality, as a result of scientific research, technical 

and manufacturing achievements, world events, and consumer 

demand. The extent and pervasiveness of this technology has 

increased more exponentially than linearly. Growth in 

quality and applicability has been accompanied by a downward 

trend in prices. Computing has become more attractive, 

affordable and feasible where it once was not. It seems 

that there is developing a "rush" toward computerization. 

Computers and devices using them are becoming visible 

in virtually all sectors of human activity. There is little 

argument that this pervasive new advantage in our world will 

provide us with the opportunities to make radical changes in 

our patterns of living and working. There is some question, 

however, as to whether we will plan that future or let it 

come to us—by default—in ways we would not have chosen. 



A State of Revolution 

In a revolution, feelings of both hope and fear would 

prevail among its people—hope that the revolution brings a 

future with promise, fear that more could be lost than 

gained. The "computer revolution" is a misnomer in the 

sense that it is not an insurrection against something. But 

it is so named because it is a movement which portents 

radical changes in the world. Therefore, we who are its 

participants experience these same two reactions. The fears 

are of knowns and of unknowns, and so are the hopes. 

A variety of fears have been expressed about technology 

in general and computers in particular. These reactions can 

be seen in scholars and average citizens, in computer 

experts as well as the general public. A complication of 

our fast-changing technological age is that our humanness 

seems clumsy and even outmoded at times. It is hard to get 

a perspective on the difference between man's frailty and 

slow evolution and the almost instant and apparently 

limitless solutions offered by tools. 

We often see human faculties as inferior, or feel 

threatened by technological solutions which apparently are 

based on this premise. New awareness of the true 

relationships and vast differences between man and machine 

are needed to restore perspective here. 



Hopes, as well as fears, are based upon both myths and 

realities. We entertain fantasies of what the computer can 

do for our world, just as people in ages past have 

envisioned the spread of mechanization, electrification, 

fast transportation, and communication. The computer 

revolution has already cut deep into many of our woes and 

improved our lot in many ways. It has catapulted us forward 

into achievements not thought possible just a few years ago. 

In the case of either our fears or our hopes, we can 

only conjecture about the future. But we have a rather poor 

record in doing that. Even so, we must seek to prepare, if 

not for specific outcomes, then certainly for the ability to 

cope effectively and to guide the future in valid 

directions. 

Addressing the Future 

Mapping a slower-paced past onto an accelerating future 

is often futile and sometimes dangerous. We are accustomed 

to watching the approach of events and making corrections in 

course at our own pace. Now, we have a technology based on 

speeds millions of times greater than our own. We have the 

capacity to do things with computers which outrace our 

ability to comprehend them by many orders of magnitude. 

Might this not also include the development of more 

technology? 



One can base important hopes upon the growth that this 

kind of power places in our hands. But there is also cause 

to fear that forces could be set in motion which could 

outstrip the abilities of our individual or social faculties 

to comprehend or deal with them. 

There is, however, a common thread in the case of both 

the fears and the hopes. Each of these feelings arise from 

a basis of caring—we hope because we care, and we fear for 

the same reason. Caring is simply a way to say that we are 

invested in the outcome—we hope it will be "good," and we 

fear that it could not. 

Maintaining a humane perpective is the key. Ultimately, 

actions spring from our value and belief system. Therefore, 

if our behaviors are guided by a firmly-grounded caring and 

valuing of the humane, then the result cannot but reflect 

the same. We must clarify our values about what nature of 

technology would be "good" for us and see that that kind 

prevails. 

There are two real dangers: the first is passiveness— 

the disowning of responsibility in the problem; second is 

ignorance—of the true potentials and limitations of both 

ourselves and our technology. We could fail to become 

creative participants by not expanding our human dimensions, 

while we expand our creation and use of tools. We could 

fail to enlarge and integrate the knowledge of the potential 



of ourselves and our new technology. We could stand back 

and let passivity rule the arrival of our technological 

futures. If this is what we are now doing, we may be the 

victims or at least hapless bystanders. Neither of these 

should be acceptable fates. 

Minds 

Because we are human beings, the hopes and the fears as 

well as the fantasies and the realities of the computer age 

weave themselves into a curious mosaic of "minds," through 

which eyes the present and future of computerization are 

guided. By mind, and what we do with it—more than any 

other peripheral behavior—we reveal ourselves. 

In the computer revolution, as much as in any other 

era, the "quality of minds" will be a paramount concern. 

This part of ourselves will be embodied in our technological 

extensions, and the quality of these projections of 

ourselves will be critical to the quality of world which 

computerization will influence. 

The connection to the future is through growth—in this 

case, growth of mind. Needed are flexible, knowledgeable, 

humane minds in this burgeoning computer revolution. They 

are needed in the personnel who will be creating and 

delivering technology to us, and also in the consumers of 

it. Probably the consumer will be able to influence the 



competitive and profit-making directions of the computer 

marketplace as much as any other force, thereby giving that 

group as much responsibility as the producers for the 

quality and humaneness of the product. 

A New Consciousness for the Computer Age 

These hopes lie in being able to develop a synergy 

between the expanding use of tools and the continuing needs 

of people. We must invent a new mentality—an integration of 

the humane and the technological minds. We cannot afford 

separate frames of reference for the computer producer and 

the consumer. In this revolution there are no bystanders. 

The new mind will be a new way of seeing, a new frame 

of reference, a new paradigm. It should be one which is 

meaningful simply for human beings, regardless of their role 

in computerization. This study will synthesize a 

recommendation of such an appropriate stance for our 

participation in the computerization of society. 

The question following the acceptance of this premise 

is the obvious one. How? 

The answer depends upon education. If the possibility 

exists, then it must lie in the planting of new seeds. It 

requires a new philosophy which can dissolve dichotomies. 

It requires the growing of new ways of thinking. 

What will be recommended here has as its basis an 

education for a new way of approaching the nature and 



quality of mankind—a quantum leap in the quality of our 

consciousness of ourselves and our world. 

Since this study is about computer education, its 

result will be to show an integrated approach for a 

humanizing education for those involved with computers. It 

will address two broad areas, the education of "computer 

people" per se (i.e., the computer technical and 

professional students), and computer education for the 

consumer (i.e., "computer literacy" education). 

The designate for delivering this new education will be 

the institutions of higher learning. The reasons behind 

this choice are that in the university: (a) almost all 

higher-level technical, professional, and managerial 

computer persons get their basic education; (b) all 

teachers, professors, and administrators of higher and 

public educational institutions are educated; (c) much 

significant research and development on computer literacy 

education is being done; (d) the significant 

institutionalized opportunities for a broad humanizing 

education exist; (e) adequate and credible theory and 

programs could be researched and developed to deliver such 

an education at all the levels in which it might be needed. 

The integration of a philosophy of humanism into a 

computer education curriculum seems to present an 

incongruity. This is so because of current dichotomies of 



mind, and much lack of integration. It will require no 

small amount of re-orientation and re-thinking on the part 

of a "system" that has much tradition and investment in 

doing things in disjointed and uncoordinated ways. 

This study is optimistic, ambitious, idealistic, and 

could be called Utopian. Although it is an academic 

exercise by definition, it is contributed neither lightly 

nor casually. It represents the articulation of a hope and 

a model of an education for a humane future relative to 

computerization. The hope is based on the fact that we 

humans not only have minds, but are able to change our 

minds—sometimes suddenly, if necessary. The beginnings of 

rapid paradigm shifts can start in small ways. It is the 

hope of this study that it may contribute to one of those 

beginnings. 



CHAPTER II 

THE STUDY 

This study deals with the proposal of a humanizing role 

for higher education within the computerization of society. 

It represents a search for a basis and means of articulating 

such a proposal, and involves the synthesizing of a new 

point of view for a humanized computer education. 

The basic mode could be classified as heuristic: 

searching, and questioning; it is inductive rather than 

deductive. Considerable use has been made of the 

literature. The study has explored and synthesized 

literature from the areas of humanism, computing, and higher 

education, the philosophies of education, science, 

technology and computing, as well as humanistic psychology, 

humanistic education, the psychology of computing, and 

various other related topics. 

The study was motivated in its initial stages by an 

article based on an interview with educator Steven Muller. 

Muller sees the university to be increasingly " . . . turning 

out potentially highly skilled barbarians: people who are 

very expert in the laboratory or at the computer or in 

surgery or in the law courts but who have no real 

understanding of their own society (1, p. 57)." 
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The point of view of this article calls into focus an 

important—though not new—observation. We are 

"progressing" rapidly, in our various technologically 

specialized ways, in coping with an increasingly complex 

world. However, in the midst of that, we may be losing 

touch with the recipient for whom the so-called progress is 

intended—mankind. 

The primary institution for the education of virtually 

all technical and professional specialists is the 

university. A consequence of this role combined with the 

events of the day is that the university is receiving 

increasing pressures to produce the largest number of the 

most highly specialized graduates for the job market. A 

result of this movement away from the traditional role of 

the university could further erode the opportunity for 

furthering the quality of humanizing influences. In our 

society, it is still the university which is uniquely able 

to offer these experiences of the quality and level of 

availability necessary. 

The possible erosion of the humanizing role of the 

university could be at no time more critical than in the 

current and coming computer revolution. There is already a 

burgeoning demand upon the university facilities for 

computer education. It will be difficult to maintain the 
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quality and quantity of the technical component of the 

education, much less the humane part. 

It is not that computer students get any less humane 

education than others—though the demands for their mass 

production and technical expertise might push it in that 

direction. The point is that in a discipline which will be 

increasingly touching our lives in large and small ways, we 

cannot afford to have its products delivered to us by 

"barbarians," even in the mildest sense of the word. 

To state it in the positive, there is an important need 

for the producers of the computerization of society to 

deliver a humane product. Definitions and measures of 

"quality" in computerized products or systems that embody 

them will need to involve the human element more than in 

any preceeding age. Further, we cannot afford to allow such 

a powerful force in our world to be so mysterious to so many 

people. Its possibilities, limitations and a social ethic 

derived from these must be made public. 

Theodore Sterling's article on the humanizing of 

computerized information systems uses the terms "quality" 

and "texture" to describe these humane characteristics that 

must be embodied in computerized systems. He makes the 

assertion that what systems must ultimately do is to 

"increase the kinship between men," and that, "as we turn 

from a society of growth to a society of quality, the 
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texture of systems may well be the fundamental prerequisite 

on which is built the humanizing quality of our everyday 

life (2, p. 613) 

The problem is not so simple as merely a recommendation 

for more humanities courses for computer majors, or 

requiring computer literacy curricula to include topics on 

ethics and human issues. These may be important, but the 

root of the problem lies at a deeper level. 

The need can be expressed most accurately as an 

imperative for humanizing our technical students in a 

fundamental way and helping consumers value and understand 

what a humane technology is, why it is important, and expect 

such to be delivered. 

There arises some apparent educational confusion over 

what we think we must do to be technically excellent and 

what it takes to be humanly elegant. Some of this impasse 

might be attributed to a consciousness which needs 

re-thinking. The content of what was considered a humane 

education several decades ago might not be adequate today. 

It is obvious that the curricula of technical education have 

changed dramatically in that time period. It is time to 

expect a humane education which can keep pace. 

Integration and transcendence to a new stance may be 

called for. In a time in which not only "things" are 

improving, but also are the chances for the human condition, 
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it appears that an opportunity for a quantum leap for 

mankind might be at hand. 

So, needed are people who can be sensitive and 

effective to help the future come in elegant humane ways. 

It is to this problem that the study is dedicated. 

Purposes 

The purposes of this study were to (a) portray mankind 

in the computer revolution; (b) show possibilities for a 

humane synergy between man and computer technology; (c) show 

that higher education holds the opportunity and obligation 

for humanizing the people of the computer age; and (d) to 

develop models for a humanizing philosophy and curriculum in 

higher education, for the purpose of developing more humane 

computer consumers and producers. 

Approach 

The study was developed through several steps. 

The following represent a broad outline of the design: 

First, establish the nature and environment of the 

computer revolution; clarify values. 

Second, identify the forces and participants, their 

nature and dynamics; characterize the minds involved. 
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Third, find a meeting of the minds—a synthesis of the 

"computer" mind and the humane mind (this does not imply 

mutually exclusive categories). 

Fourth, determine appropriate strategies for change 

toward fostering the new synergy. 

Fifth, choose the medium for bringing about the 

changes; consider feasibility. 

Fifth, model flexible, applicable tactics for 

implementing the changes. 

For step one, we have sketched the dimensions of the 

computer revolution in this and the previous chapter. We 

have begun with a view that values the worth of human life 

and makes a basic assumption about the supremacy of humanity 

over our creations. We have made a case for the need for an 

organized effort to assure the humane delivery of computer 

systems to our society. These threads will be carried 

forward and elaborated upon further in the following 

chapters. 

From there, we shall 

-explore a number of "minds" by which we could 

characterize mankind of the the computer age. 

-synthesize from these facets of mind, a "new mind" 

which seems most appropriate to the meeting of the 

computerized future. This will become the philosophical 

basis for the means and context of suggested change. 
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-explore the humanizing role of the university, 

relative to its potential for implementing strategies for 

humanizing education. 

-consider the dimensions and impacts of humanizing the 

computer professions through university education. 

-finally, consider the dimensions and impacts of 

instilling the new mind into the public at large. This will 

have implications to a broad range of education for computer 

consumer literacy. 

The ensuing chapters will represent largely an emerging 

design. Within the preceding guidelines and the frame of 

reference already established, each chapter will evolve in 

its own way, consistent with the method indicated. The 

outcomes and conclusions of the work of the following 

chapters have been allowed to develop in a rather free form. 

Because of its inductive nature, the study has "filled 

out" toward its design and purpose, rather than having 

converged upon a pre-determined form and result. It has 

evolved to its final result through the attempts at 

fulfilling the spirit of that design. The recommendations 

and conclusions it has sought to make, in a similar way, 

provide an open-ended model for higher education to define 

and fulfill what should be one of its most important 

objectives. That objective is the providing of a 
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significant humanizing influence in the midst of the 

computerization of our society. 

Chapter Summary 

The study addresses the articulation of a philosophy 

and models for a humanizing role for higher education in the 

coming age of computerization. The study is heuristic and 

inductive and based largely on a synthesis of selected 

literature drawn from a variety of sources. 

There appears to be a danger that the pressures on the 

university to become more of a technical vocational training 

institution may erode its already-weakened traditional role 

of providing a "complete" education centered around the 

fulfillment of the human potential. The need is to counter 

this erosion by a strengthened pro-human emphasis in a 

comprehensive liberal education, adapted to the needs of the 

college student approaching this new age. 

The method of the study is to move from a description 

of mankind in the computer age, through the development of a 

portrayal of the kind of humane mind needed in that age, 

toward possible roles for the university in promoting this 

mind among its charges. 
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CHAPTER III 

PEOPLE, COMPUTERS AND TECHNOLOGY: 

A MUSEUM OF MINDS 

Psychologist Abraham Maslow is credited with saying 

that if all a man has is a hammer, then the whole world 

looks like a nail (31, p. 102). We could say that the ways 

each of us sees our world are not simply glimpses, but 

rather at a given moment, what is seen, for all practical 

purposes, iŝ  the world. Therefore, in considering where 

we might be going in the computer age, we must see the 

perspectives of mind which determine those views, especially 

those which may contribute to misunderstanding and lack of 

integration. 

The term "mind" will serve as the metaphor here, and 

has been described earlier in this work. Mind is the filter, 

the receptor, into which is fitted or not fitted the 

experiences, the information, the basis for values which can 

motivate action. In this useage, mind is equivalent to a 

state of consciousness. 

One consciousness researcher, Charles Tart (26), 

indicates that each of us experiences a variety of "normal" 

states of consciousness, plus others—the "altered" 

ones—which are induced by a variety of circumstances. 

18 
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This possession of different minds approaches some of 

the classic definitions of schizophrenia. The distinction 

seems to be made at the level of awareness and integration 

of the minds involved. Fromm sees that the "split between 

thought and affect [e.g., between the technical mind and the 

humane mind] leads to a chronic schizophrenia, from which 

the new man of the technetronic age begins to suffer (28, p. 

41) ." 

A mind, or state of consciousness, could be thought of 

as a stabilized theory or an individually-owned paradigm 

(though perhaps shared by others) which becomes the 

"implicit framework . . . the natural way of looking at 

things . . . acts like a blinder . . . to concentrate 

attention [on the 'non-trivial'] (26, p. 1204)." 

Tart believes that much of the lack of progress in the 

scientific study of states of consciousness is because of 

this very split in minds. The scientific/technical frame of 

mind, from which almost all research is done, is adequate 

for the non-human world, but represents, by definition, a 

segregated set of consciousness. 

He therefore recommends broadening the scope of science 

to include "state-specific" sciences—better equipped to 

deal from differing perspectives—relative to the minds 

being studied. This is reminiscent of the old saw about 

understanding the Indian by walking in his moccasins. 
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One of the errors in thinking we often make is to 

assign to one specific set of experiences or beliefs the 

attribute of "truth" or "reality." But knowledge, according 

to Tart, is merely an apparent congruence between experience 

and "theories" we have in mind (26, p.1204). 

These can be approached from the basis of different 

theories or different ways of experiencing, which may or may 

not have a basis in "physical reality." Thus, truth can be 

seen to be multi-faceted, and from the point of view of the 

observer—or any others' from the same perspective—each 

view can be "true." 

The loosely-defined areas of metaphysics have made 

these kinds of assertions for centuries. Knowledge "beyond 

the physical" (which is the meaning of the word), since the 

days of Aristotle, has been acknowledged as a dimension of 

experience just as valid as that which is reducible to known 

physical principles (28, p. 140). 

A mind which allows for multiple correct views of 

reality simultaneously, will be an important foundation from 

which to form a synergy or synthesis of other minds. 

Unfortunately, and the source of the difficulty in 

synthesizing the technical and the humane minds, is that the 

technical mind is based almost totally on physically 

reducible experience and often does not acknowledge much 

other as valid. Moreover, aside from the question of 
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"physical experience"—which is never truly free of the 

subjectivity of mind—the issue actually centers upon a 

difference in basic philosophical positions—ways of seeing. 

Ways of seeing seem as much a matter of choice as an 

external requirement imposed by nature. 

Style of Presentation 

The following presentation of minds will not follow a 

rigid structure. It will be essentially a series of 

cameos—little pictures—which are views from different 

angles. They are each germane in some way to the central 

issue of the human in the computer age. Through the 

multiple views and inductions will be woven a tapestry 

intended to lend a gestalt, holistic notion to the 

dimensions of the problem. This richer grasp on the problem 

will support the development of the synthesis which will 

follow this analysis. 

Pessimism Over Computers and Technology 

A dominant concern about computerization is that it 

could strip away valuable parts of our human experience. 

Erich Fromm speaks of technology as having the potential for 

[reducing] man to an appendage of the machine, 
ruled by its very rhythm and demands. It 
transforms him into 'Homo consumens', the total 
consumer, whose only aim is to have more and to 
use more. . . . Man [becomes] as a cog in the 
production machine and ceases to be human. 



22 

. . . the passiveness of man in industrial society 
today is one of his more characteristic and 
pathological features (5). 

M.I.T. computer scientist, Joseph Weizenbaum, 

discusses the intrusion of computer research into the 

replication of human intelligence. He fears a gross 

misestimation of what man's intellect really encompasses 

(not to speak of more elusive qualities). 

Yet more threatening are the likelihoods that these 

advances may be put to uses not even intended by their 

creators (31, p. 6). In reminiscing over ELIZA, an 

experimental natural language "understanding" program he 

developed, Weizenbaum laments over the way that eager but 

short-sighted scientists proposed to use it as a prototype 

for a mechanized form of psychotherapy. 

Additionally, he allows that we might soon be able to 

do such things with computers as interconnect with the 

neuromuscular system of a living creature. However, he does 

not hesitate to call this kind of science "simply obscene," 

in that it "represents an attack on life itself (31, p. 

269) ." The questions of the applications of computer 

science do not seem to have found their technological 

boundaries, although they are quickly running into moral 

ones. 



23 

Philosopher Lewis Mumford warns of dangers in the ways man 

has abdicated to machine: 

While the pace of mechanization and automation has 
accelerated during the past half century now that the 
method itself has been perfected, we have yet to 
achieve a dispassionate evaluation of the results. 
. . . [we have been] . . . feeding life into automatic 
systems, machines . . . taking on more of [human] 
attributes, becoming self-operating, self-regulating, 
and self-directing; while man, on the other hand, was 
adapting himself with pathetic docility, to the 
limitations of the machine. In short, man and machine 
were exchanging roles. 

But what has proved worse, we have not found out, 
is that as our system of automation becomes more 
perfect, the less possible it is to intervene in the 
process, to alter its pace, to change its direction, to 
limit its further extension, or to reorient its goal. 

If man's own life is indeed so utterly worthless, 
what new value does it acquire by being turned over to 
a machine? And if the Brave New World we have put 
together with the aid of science, is, by definition, a 
world without values, on what strange logical principle 
can we assign value to science or automation? When you 
empty out the proper life of man, all that's left is 
emptiness . . . (12). 

Computer scientist Norbert Wiener builds an analogy 

with the folk tale, "The Monkey's Paw." He envisions that 

we probably can and will ask of the magic invested in the 

computer to grant our fondest wishes. However, in our lack 

of vision, we will probably visit upon ourselves as much 

pain as help. 

. . . computers are terrible [sic] literal-minded. 
If . . . you do not want riches at the expense of 
having your son ground up in the machinery, you 
cannot expect the machine itself to think of this 
restriction (33). 



24 

Others express fears on a more Orwellian scale. Frank 

George, in his book Machine Takeover, describes the 

computer as the possible basis of a de-democratizing of 

society toward an eventual machine-aided dictatorship: 

Within the compass of social and technological 
change we argue, we have, if we survive the present 
crisis, built up much further the threat to all by 
the same scientific methods that helped to provide 
a new world demand that itself created shortages, 
inflation, pollution and waste. This leads in the 
next stage to the control of individual liberty 
. . . the rate of world social and economic change 
and the possibilities through science and 
technology of furthering these [information abuse] 
pollutionary aims to a far higher degree than was 
ever possible before. . . . We must remember again 
that information science has furthered the 
gathering economic storm, and has at the same time 
provided the means which will lead to its 
[totalitarian] control or the even less acceptable 
alternative of extinction (7, pp. 158-159). 

On a more immediate front, fears of the abuses of 

information systems have prompted the passing of laws at 

state and federal levels to protect citizens's privacy. A 

landmark piece of federal legislation, the Privacy Act of 

1974, was aimed at putting a muzzle on ambitious data 

collection and centralization by the U. S. Government. 

During the 1970's numbers of studies were launched and 

recommendations handed down concerning the potential and 

real misuses of computerized data systems. One notably 

large effort by the Privacy Protection Study Commission 

completed in 1977 (19) produced volumes of documentation on 

the need for tighter controls over the collection, 
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accumulation, use, and exchange of information on 

individuals. 

The study, for the most part, deals in a very objective 

and factual way with its subject, which includes the 

conflict of the needs and rights of the individual with the 

information needs of business and government. The strong 

case it makes for basic human values and rights has implicit 

within it an equally strong concern over the possibility of 

the abuses at which its recommendations are aimed. 

Fears over the impacts of technology in a more direct 

way include: effects of computer information and control 

systems on the labor force and economy, effects of 

calculators, video games, and learning machines on children, 

effects of automated banking on both our personal privacy 

and the control of the economy, infiltration of computerized 

systems by criminals, depersonalization of services because 

of mechanization, disruption in social patterns, 

psychological impact of stress from increasing human 

interaction with non-human systems, or simply the effects of 

lightning-fast mistakes made through human ignorance or 

misunderstanding with the aid of computers. 

It could be argued that most of these worries can be 

dispelled by proper human control over the processes, and/or 

education of the humans involved. But herein lies another 

source of fear: that we cannot or will not be able to do so 
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at a rate and on a scale that matches the "invasions" of 

these technologies. 

Paranoia ? 

It is not difficult to see an element of paranoia in 

these fears. Speaking on the subject of paranoia, 

psychologist Claude Steiner says that at the root of all 

paranoia is at least a grain of truth (25, p. 341). That 

grain may be taken out of context or may be viewed from an 

unreal or distorted perspective, but nevertheless there is 

truth there. Even if we would tend to dismiss or discount 

most of the fears stated earlier as inappropriate, Steiner's 

suggestion should help us take them more seriously. 

Taking a wider perspective, one is forced to consider 

whether technological fear and its accompanying grains of 

truth might be expressions not just by men, but by mankind, 

concerning a real sensed danger. It is not so much a 

question of the magnitude of the danger, but that perhaps 

humanity really does sense a threat to itself. Steiner 

elaborates on the ways we discount our "paranoias": 

In the late sixties, the period in which the "New 
Left" organized to stop the Viet Nam war, a few 
people, represented in a few "paranoid" underground 
newspapers, claimed that the United States was 
secretly bombing Cambodia, that there was a 
conspiracy . . . to deprive dissenting Americans of 
their constitutional rights, that telephones were 
being tapped, that illegal entries were being 
committed, and so on. Those few people who 
believed these things to be going on were labeled 
paranoid, and the majority of the people ignored 
their statements. Today, of course, those paranoid 
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percepetions have proven to be true. I use the "New 
Left" as an example which applies validly to paranoia 
in general. Namely, paranoia is a state of heightened 
awareness, a period in which a person begins to become 
aware of certain facts . . . that he is being 
persecuted by certain communities of people who are 
conspiring against him . . . [no matter the subject or 
the object of the paranoia] they all have such dawning 
awarenesses of the attempts that others make to oppress 
them—and these present themselves in the form of 
paranoia (18, p. 165). 

Biologist Lewis Thomas speaks of many of the human 

immunologic responses as behaving like ancient programming 

toward fending off threats to the organism. Sometimes these 

reactions are gross "overkill," even to the detriment of the 

host. It is as though the terror produced by the presence 

of only small biological threats can throw the body into a 

panic or hysteria over them. These are "primitive kinds of 

memory. . . . We tear ourselves to pieces, and we are more 

vulnerable to this than to any host of predators (18, p. 

94)." Perhaps the phenomenon of technological fear, 

untangled from all its compounding symptoms, is indeed an 

organismic response on a societal scale and one to be 

considered seriously. 

Steiner (25, p. 339) further states that characteristic 

of the paranoid personality are the simultaneous occurence 

of fear, powerlessness, and anger. A compounding feature 

may be the lack of ability to adequately articulate the 

nature of the felt threat, particularly for non-technical 

observers. The huge communications gap which would be 
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experienced by a non-technical populace in the face of—in 

their view—a small but powerful technological elite could 

produce even more alienation. 

Either apathy or anger arises from such feelings. This 

might offer an interesting perspective for undertstanding 

the technology-fearing or -avoiding mind. It is that sense 

of powerlessness and alienation that can be approached with 

reason, concern, inclusion, and education. 

It could also prove valuable for the technical 

community to engage creative "outsiders" as "sensors" to 

gain important inputs and insights—which perspective the 

technologists' close involvement may not lend. They might 

also cultivate within their own ranks a significant cadre of 

researchers dedicated to the human impact issues. 

Potentials for this are beginning to emerge in the areas now 

called "human engineering," "ergonomics," and "man-machine 

interfacing." These and the possibilities for other more 

"state-specific" sciences will be addressed later. 

A final comment on the issue of settling paranoid 

attitudes: the individual must believe that the real threats 

are being addressed and not discounted. Given a set of 

values that lets them be clearly identified, they can and 

should be sifted out and dealt with. 
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The Optimism for Computers and Technology 

Advances made possible by the computer range from 

robotics, to high-speed data management and computational 

systems, to "embedded computers" providing enhancements in 

many kinds of machines. Automobiles can be made safer, 

everyday machines can be made "smarter," "friendlier," and 

more responsive. Medical equipment can be made to produce 

more accurate, thorough and faster responses, as well as the 

newly-developing areas of mechanized aid to damaged or 

missing body parts. 

On the near horizon are world-wide communications 

systems making accessible vast amounts of information, 

electronic mail, and many other advantages resulting from 

improved communications and knowledge access. The 

potentials for education, for the togetherness of people, 

for the individualization of products, for improving the 

quality and enjoyment of work and leisure, are all 

potentials for the good application of computers (18, ch. 

6) . 

Even Toffler (29), amid a pessimistic view of the 

effects of the coming of a technological future upon people, 

acknowledges the inevitability and desirability of 

computerized technologies. "We cannot and must not turn off 

the switch of technological progress . . . we clearly need 

not less but more technology (29, p. 429)." 
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Ferguson (4) and Martin (8) both place much hope in 

the possibilities for benefit of society by vast 

computerized communication networks. Ferguson sees the 

network concept not so much as a technological phenomenon as 

a social one, intimately aided by the advance of 

technologies. The implications for education, knowledge 

sharing, cultural interchange, government, and health 

services could be staggering. It could allow a vast 

interconnected "mind" of world-wide dimensions, supporting 

social growth in days which previously occured in 

generations (3, p. 223). 

Martin begins one chapter of his book with the 

visionary declaration, 

Could we not leave these remote villagers alone as 
they have been for centuries? That is not the way 
of the satellite age. A new generation of young 
people will seek their fortunes. Some will rage 
against the inequity. Some will invent, create, 
and be intoxicated with the opportunities of this 
bubbling, racing, heady, turbulent planet (8, p. 
265) . 

Futurist John Naisbitt (14) sees networking as 

enhancing "appropriate sociology" with "appropriate 

technology". In a future in which information will be the 

dominant commodity, communications and information 

technologies will play a vital role. 
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Computer Utopianism? 

Visions of a future rich with technological 

enhancements can be found in the writings of computer 

scientists such as Allen Newell: 

. . . computer technology offers the possibility of 
incorporating intelligent behavior in all the nooks 
and crannies of our world. With it we could build 
an enchanted land . . . computer technology itself 
is nearly magic . . . and these guardians of our 
world, these magic informational dwarfs, need not 
extract too high a price . . . I wish to assert 
that computer science and technology are the stuff 
out of which the future fairy land can be built 
(15) . 

Newell and his colleague, Herbert Simon, who have been 

pioneers in research in computer intelligence, have long 

been advocates of machines becoming increasingly "smarter"— 

a popular term today in artificial intelligence circles is 

"expert systems." There is a sentiment that machines 

should be enabled to function in any human domain to which 

they can evolve. 

There are now in the world machines that think, 
that learn and that create. Moreover, their 
ability to do these things is going to increase 
rapidly until—in the visible future—the range of 
problems they can handle will be coextensive with 
the range to which the human mind has been applied 
(16) . 

It is not viewed as an unsurmountable obstacle to 

develop machines to the level of man's brain function. The 

chief limitation is seen as a lack of adequate 

sophistication in current technology. However, within 
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current trends, machines of adequate memory size could be 

available before the turn of the century (18, p. 49). 

A man, viewed as a behaving system, is quite 
simple. The apparent complexity of his behavior 
over time is largely a reflection of the complexity 
of the environment in which he finds himself . . . 
I myself believe that the hypothesis holds even for 
the whole man (.17). 

Artificial intelligence researcher, Roger Shrank, echos 

the ideas of Simon: 

if . . . a machine can bootstrap itself into higher 
intelligence . . . then let it. . . . I accept the 
obligation [to do so] and hope one of us will 
produce the requisite programs before too long 
(23) . 

Weizenbaum, a vocal critic of the ambitions of the 

artificial intelligence community, believes that "whether or 

not this program can be realized depends on whether man 

really is merely a species of the genus 'information 

processing system' or whether he is more than that (31, 

p.203)". 

The foregoing, used as a basis for generalization, 

evidences for the computer scientist mind a significant 

measure of idealism and utopianism. Though not as extreme 

as the views of Newell, Simon, and Shrank, there is optimism 

to be found in the attitudes of computer scientists about 

the impacts of their work upon the future. 

A study by Anderson (1), was conducted to assess the 

values orientations of upper-level computer science students 
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in a major university. The study shows significant results 

to support a case for these individuals holding Utopian 

views concerning their chosen field of study, and possessing 

a high degree of idealism. Anderson chooses not to 

attribute the "cause" to already possessed traits or the 

academic environment. 

It is also of interest that these students showed not 

only a high degree of technical orientation—as would be 

expected—but also, relative to other students in the 

university, an apparent "cultural disintegration of 

technological values from those of a more personal 

[humanistic] nature (1, p. 222)." 

A Scientist/Technologist Culture? 

A work popular in educational circles two decades ago 

was C.P. Snow's The Two Cultures and the Scientific 

Revolution (24). In it, Snow, a scientist by training, 

describes what appears to him to be a rather clearly-defined 

subculture of those of scientific leaning. He contrasts this 

position to practitioners involved in the humanities. 

At one pole, the scientific culture really is a 
culture, not only in an intellectual but also in an 
anthropological sense . . . This goes surprisingly 
deep and wide. It cuts across other mental 
patterns, such as those of religion or politics or 
class. . . . Without thinking about it, they 
respond alike. That is what a culture means. 

At the other pole . . . I believe the . . . total 
incomprehension of science rediates its influence 



34 

on all the rest. The total incomprehension gives 
. . . an unscientific flavour to the whole 
"traditional" culture . . . The feelings of one 
pole become the anti-feelings of the other. If the 
scientists have the future in their bones, then the 
traditional culture responds by wishing the future 
did not exist. 

This polarisation is sheer loss to us all . . . 
The degree of incomprehension on both sides is the 
kind of joke which has gone sour (24, pp. 9-11). 

The contrast Snow makes is between his perceptions of 

the scientific community and the humanities community in 

Great Britain in the mid-1950's. The revolution which is 

the context for his comparisons is what he calls the 

"Scientific Revolution"—when the application of "real 

science" began to be seen in industry (i.e., the use of 

electronics, atomic energy, and automation). The parallel 

is close enough to that of the computer age—which might be 

considered a subset or extension of the same. Snow's 

characterization of the two personalities is worthy of 

consideration in light of this study of minds in the 

computer age. 

Snow saw the mind of his scientist culture to have 

quite tenuous links to the traditional culture. Even in 

their educational preparation, they exhibited "nothing more 

than a formal touch of the cap" to the humanities (24, p. 

12). But, in place of that, they did have "their own 

culture, intensive, rigorous, and constantly in action 

(ibid.)." He acknowledges that this cannot be a blanket 
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categorization—that there are many who cross cultures—but 

he finds these a distinct minority. 

Of the scientist's involvement in the humanistic areas 

he finds that 

It isn't that they lack the interest. It is much 
more that the whole literature of the traditional 
culture doesn't seem to them relevant to those 
interests. They are, of course, dead wrong. As a 
result, their imaginative understanding is less 
than it could be. They are self-impoverished (24, 
p. 14 ) . 

Samuel Florman (5), engineer/philosopher, takes 

exception to much of the criticisms aimed at the 

scientific/technical type by humanists and social 

commentators. He cites some extremism prompted by 

frustration on engineer's parts, such as bumper stickers: a 

mining engineer displayed one which declared "stop 

mining—let the bastards freeze in the dark," and one by a 

nuclear engineer saying, "More nukes, less kooks." (4, p. 

148) . 

The angry engineer nourishes in himself a sense of 
petulant isolation, and helps to reinforce the 
antitechnologist's opinion that engineers are 
louts. Many engineers are almost oblivious to the 
problem. They just want to be left alone. . . . 
Some years ago . . . I was approached by a young 
engineer [who said]: "look, some of us were 
attracted to engineering because we're good at 
figures and because we're not good with people. We 
can do our work and solve . . . problems . . . 
don't try to drag us into . . . discussions about 
the meaning of life. (4, p. 149)." 

Florman says some engineers respond with a "somewhat 

stoical paternalism," and an attitude of "noblesse oblige" 
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toward the ignorant consumers of their efforts—"It is just 

as uselss to expect ordinary citizens to feel warmly toward 

us as it is to expect tenents to love landlords (ibid.)." 

He believes this tension is a healthy requirement for 

growth. Meeting reasonable resistance is important for 

individual, cultural, or professional growth, Florman 

asserts. And just as technology has flourished from 

society's support, so it can benefit from resistance from 

it. It would seem that this kind of attitude is nothing 

more that a rationalization and a resignation to the 

irresolvibility of the tension. 

An inspiring description of the nature and humanity of 

the scientist/researcher comes from Lewis Thomas (27). 

I don't know of any other human occupation, even 
including what I have seen of art, in which the 
people engaged in it are so caught up, so totally 
preoccupied, so driven beyond their strength and 
resources. Scientists at work have the look of 
creatures following genetic instructions; they seem 
to be under the influence of a deeply placed human 
instinct. 

It sometimes looks like a lonely activity, but it 
is as much the opposite of lonely as human behavior 
can be. There is nothing so social, so communal, 
so interdependent. It is the most powerful and 
productive of the things human beings have learned 
to do together in many centuries. (27, pp. 118-119) 

This is not to say that there is no distinction between 

the attitudes and behavior of the pure scientist and the 

technologist. It would seem unlikely that that would be so. 

However, for the purposes of this discussion, the two will 
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be loosely grouped together to form an image of the 

dimensions probably working within the minds of "computer 

people." This same lack of distinction can be found in the 

works of many writers of scientific/technical backgrounds 

such as Florman, Buckminster Fuller, Weizenbaum, Osborne, 

Snow, and others. 

The term "computer science" itself, and the persons who 

involve themselves in that umbrella of activities, has 

become an interesting mixture of the pure and the applied, 

the imaginative and the concrete. 

Tool Makers and Tool Users 

Another important dimension of mind is our involvement 

with process and with tools. Computer activities are 

intimately centered around the tool, its nature, function, 

and use, whether it be conceptual (software) or physical 

(hardware), or some mixture thereof. 

Emmanuel Mesthene suggests that the challenges to man 

in his interactions with tools is significant, poorly 

understood, and poorly met. 

One of the problems is rooted in the seductiveness 
of fine tools. As everyone knows who has worked 
with tools—whether mechanical or intellectual—it 
is a pleasure to work with tools when they are 
suited to the job . . . There is therefore a 
built-in bias in favor of undertaking jobs for 
which appropriate tools exist, to the neglect of 
jobs—however important otherwise—for which the 
right tools are not available. That bias then 
takes the form of a tendency to define the job in 
terms of the tools; that is, to identify what needs 
to be done with what can be done (10, p. 45). 
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Lewis Thomas describes the drama of the scientists 

caught up in their adventure as " . . . rather like young 

animals engaged in savage play . . . something like 

aggression in the activity . . . but differs . . . in having 

no destruction as the objective (27, pp. 119-120)." Tool 

makers and tool users have always, it seems, extracted a 

large measure of awe—sometimes fear—from the non-tool 

people, both in the power advantage and in the intensity and 

excitement that that power gives. This may lend a clue to 

the nature of the tension between these two minds. 

Erich Fromm, discusses "Homo Faber," the tool maker, as 

an incomplete portrayal of man. He observes that "Indeed 

man is a tool maker, but our ancestors before they were 

fully human were tool makers too (6, p. 57)." 

This raises a chicken—and—egg question about the order 

(if any) of the development of "technical" man and "humane" 

man. The implication is that "humane" man is therefore a 

more "highly-evolved" form. Carl Sagan (20) and Lewis 

Mumford (12) echo the same view as Fromm, although Sagan 

believes it was a "hand—over—hand" process of man evolving, 

making more useful tools, the tools then "pulling" him into 

higher evolution, and so on. 

Since two levels of evolutionary development do not 

necessarily represent exclusive paths, one could, therefore, 
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posit a new technical man who would be the product of the 

new humanized man using technique in new ways. This will be 

the thrust of the next chapter. 

Joseph Weizenbaum (31) dedicates a chapter in his book 

to man as tool maker and user, relative to computing. The 

computer is a unique and highly-evolved collection of views 

of man's dimensions of tool use. The meaning being used 

here includes not only the view of tools as physical 

machines—used to intervene between man and matter—but also 

the inventions of symbols and language forming inter-

relations between man and ideas. The computer is an 

embodiment of the physical nature of tools, but from the 

time of its inception it has also been more powerfully an 

extension of the languages of symbol manipulation. 

Additionally, the computer is not only an automatic 

tool—i.e., can run by itself for long periods of time—but 

an "autonomous" tool. What this means is that it contains 

an embedded view of the world so that it does not need 

external regulation or direction once set on a course. 

Weizenbaum believes that the clock is the only other tool 

significantly approaching this characteristic of autonomy. 

He agrees with Mumford that the clock, not the steam engine, 

was the most influential instrument of the industrial 

revolution. The clock imposed an order to man's thinking 

that has had incalculable impacts since. 
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The importance of the effect of the clock on man's 
perception of the world can hardly be exaggerated. 
Our current view of time is so deeply ingrained in 
us, so much "second nature" to us, that we are 
virtually incapable any longer of identifying the 
role it plays in our thinking. . . . it was a 
crucial determinant of man's thinking—there were, 
after all, many other inventions that helped 
initiate the new scientific rationalism . . . But 
. . . prosthetic machines [i.e., physical 
extensions of man] alone do not account for man's 
gain of power over nature (ibid.). 

The "mind tool" of the clock, once on the scene, served 

to make a new mind. According to Weizenbaum, the 

artifically-imposed world of the clock gave rise to states 

of nature viewed through its internal model (a simplistic 

simulation of the turning of the earth) such as when to eat, 

sleep, and work. 

The various models were given names and thus 
reified. And the whole collection of them 
superimposed itself on the existing world and 
changed it. . . . The clock had created literally 
a new reality. 

It is important to realize that this newly created 
reality was and remains an impoverished version of 
the older one, for it rests on a rejection of those 
direct experiences that formed the basis for, and 
indeed constituted, the old reality. 

This rejection of direct experience was to become 
one of the pricipal characteristics of modern 
science. . . . it urges man to strive to become a 
disembodied intelligence, to himself become an 
instrument, a machine. So far has man's initially 
so innocent liaison with prostheses and pointer 
readings brought him. And upon a culture so 
fashioned burst the computer (31, pp. 25-26). 
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The Programmer Mind 

There are two primary media for creativity where 

computers are concerned. First is the design of the tool 

itself—the hardware—so that it can be a suitable vessel 

for the subsequent ideas to be invested in it and enacted 

through it. Second is the symbolization of ideas— 

software—to be so invested in the hardware to make it 

perform its desired functions. 

The computer's creation and programming are dictated by 

the job it is intended to do. The nature of the hardware is 

largely determined so that it can accommodate the programs 

which achieve those ends. All this work comes from human 

creativity and embodies the perspective of the minds of 

those who participate. Therefore, this section will be 

dedicated to the creative—and otherwise—mind of the 

programmer. 

Frederic Brooks (2), in his essays on software 

engineering ponders the source of the motivation and delight 

of the creations of the computerist. He answers his 

question in this way: 

First, it is the sheer joy of making things . . . 
especially things of his own design. I think this 
delight must be an image of God's delight in making 
things . . . 

Second is the pleasure of making things that are 
useful for other people. Deep within, we want 
others to use our work and find it helpful . . . 
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Third is the fascination of fashioning complex 
puzzle-like objects of interlocking moving parts 
and watching them work . . . playing out the 
consequences of principles built in from the 
beginning. 

Fourth, it is the joy of always learning, which 
springs from the nonrepeating nature of the task 
. . . the problem is ever new, and its solver 
learns something: sometimes practical, sometimes 
theoretical, and sometimes both. 

Finally, there is the delight of working in such a 
tractable medium. The programmer, like the poet, 
works only slightly removed from pure thought-
stuff. He builds castles in the air, from air, 
creating by exertion of the imagination. 

. . . the program construct, unlike the poet's 
words, is real in the sense that it moves and 
works, producing visible outputs separate from the 
construct itself. It prints . . . draws . . . 
produces sounds . . . moves arms. The magic of 
myth and legend has come true in our time. One 
types the correct incantation on a keyboard, and a 
display screen comes to life, showing things that 
never were nor could be. 

Programming then is fun because it gratifies 
creative longings built deep within us and delights 
sensibilities we have in common with all men (2, 
pp. 7-8). 

In discussing the nature of the programming act, Ben 

Schneiderman says that it " . . . has all the excitement and 

agony of making scientific discoveries, composing 

symphonies, designing buildings, and writing novels (22, p. 

2). He calls it "an intensely human experience whose 

esthetics cannot be imitated or appreciated by mere machines 

(ibid.). 

Although they do not have an exclusive title to 

optimism and idealism, programmers seem frequently to have a 
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significant amount of it mixed with their creative attitude. 

Anderson's study (1) discussed earlier bears this out. 

B. R. Schnieder (21), criticizing the programmers of his 

experience, finds that "computer people tend to be dreamers 

. . . lunge blindly ahead from one disaster to another, 

bloody and happy, sure that success is [near] (21, p. 228)." 

He attributes the likely source of much of this frame of 

mind to the generally young age of computer people. He says 

that Americans are 

dreamers by historical definition . . . perhaps 
readier than people of older countries to leap at 
the chance offered by computers to escape the 
limitations of the flesh . . . Our history even 
testifies that we have had some success in changing 
aspects of nature and society that stood in the way 
to a better world. I wonder if this historical 
factor also contributes to the computer industry's 
habit of promising more than it can deliver (21, p. 
226) . 

Brooks says flatly that "all programmers are optimists 

and that "perhaps this modern sorcery especially attracts 

those who believe in happy endings and fairy godmothers (2, 

p. 14)." He expresses uncertainty over whether the nature 

of the work filters out all but these minds, or whether, 

like Schneider's observation it is a product of the fact 

"merely that computers are young, programmers are younger, 

and the young are always optimists (ibid.)." This raises an 

interesting conjecture about a possible natural "maturing" 

of the programmer mind as the profession itself evolves. 
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There is indication of this in the two or so decades that 

programmers have been a significant workforce. 

Brooks describes the major woe of the programmer as the 

necessity to adjust to the requirement for perfection. 

First, one must perform perfectly. The computer 
resembles the magic of legend in this respect, too. 
If one character, one pause, of the incantation is 
not strictly in proper form, the magic doesn't 
work. Human beings are not accustomed to being 
perfect, and few areas of human activity demand it 
(2, p. 8). 

Since that frame of mind is not a usual state for human 

beings, it would call for special traits, selection, or 

conditioning. This is a particular strain when so many of 

the factors, such as the constraints and definition of the 

problems, human specifiers of the problem, and dependency on 

other resources, are out of his direct control. As long as 

the problem can be held in the "pure thought-stuff" realm, 

the artist is in his "tractable" medium. 

But when the realities of the outside world set in, so 

do the complications. Then a more conservative "engineer" 

mind must be invoked to cope with these. This mind is an 

entirely different matter, and Brooks' book spends most of 

its pages describing the difficulty in the management of 

this problem. 

Weizenbaum (31, chapter 4) addresses the nature of 

programming and programmers. He distinguishes between two 

types of programmer minds: the "compulsive" and the 
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"professional." This seems to correlate to an earlier 

allusion in this section to maturity and immaturity. That 

is, one could surmise that different levels of maturity 

(professional) or immaturity (compulsive) of mind would 

indicate relative levels of evolution. 

The compulsive programmer is sometimes referred to as 

the computer "hacker." This propensity can be observed in 

beginners as well as veterans, and can be seen in computer 

installations worldwide. The compulsive often works 

transfixed, in a world of his own—figuratively or 

literally—abusing his human needs for rest, food and 

contact. He seems to derive the greatest satisfaction in 

the drama of making the system perform to his bidding— 

alternately experiencing the ego stimulation of apparent 

omnipotence and the frustration of the machine's reproach 

for his mistakes. "He moves in a world entirely of his own 

making. The computer challenges his power, but not his 

knowledge (31, p. 119)." 

Though his technical skill is seldom at question, it 

may not be guided by external values or considerations other 

than the boundary conditions which must be satisfied by the 

program. Weizenbaum believes this type of individual is 

"kept" by many installations because his tenacious nature 

and high technological skill make him practically 

indispensible. 
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The professional is distinguished by his investment in 

the problem, not the machine; an outward orientation—i.e., 

communication with people; and, satisfaction arising from 

solving problems, not from feelings of power and dominion. 

To the contrary, Weizenbaum ascribes to the compulsive 

programmer the classical psychopathological symptoms of 

compulsive behavior (31, pp. 121-127). He compares it 

closely to the nature of the compulsive gambler, attributing 

such operations as fantasies of grandeur and omnipotence, 

lack of contact with reality, unbounded faith in his own 

cleverness, and that although his ego hangs in the balance, 

it is "only a game." 

Humane Minds: The Human Message 

Dimensions of humanness and "higher-mindedness," 

declared to be missing in some minds, raises this 

difficult question: what is humane? 

In the following illustrations we shall consider 

"humane" to represent qualities of mankind which distinguish 

it as a higher form of life. By this partial definition, we 

have not drawn a line between, for example, science and art. 

We would, however, draw a line between "good" or "bad" 

science or art—that which does or does not contribute to 

the movement of mankind toward growth and away from damage. 

Humaneness will be considered a separate dimension of 

consciousness able to comprehend a larger reality. The 
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reality to be comprehended could—at the risk of 

grandiosity—be called "the true nature and destiny of man." 

In accepting this concept of humane one must assume a 

"biological wisdom," in Thomas' (27) words—an automatic 

goal-seeking mechanism inherent in the organism toward this 

end. Humane, then, is a mode of enhancing and enabling that 

biologic wisdom. 

This "humane mind" is viewed here as necessary, not in 

an exclusive sense, but as a companion for all other minds. 

It is a consciousness which complements, lends perspective, 

richness, and integration to whatever other minds we 

cathect. It is a conduit connecting and containing our 

heritage, our present, and our future as human beings. 

There is not a singular characterization of the humane 

mind, any more than of any other. The dimensions and 

shadings within and between minds is of a scope beyond 

simple mappings. The following will present intersecting 

and contrasting views of the humane in order to develop a 

clearer comprehension of the concept. 

A more standard characterization of the humane is that 

of the embracing of the classical "humanities" such as the 

arts, literature, history, and philosophy. From another 

perspective, the term humane could embrace a gentle, 

sensitive, creative or romantic frame of mind. 
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From yet another, it might allude to a basic commitment 

to the plight of humankind—"humanitarianism." On a more 

global scope it could embrace a world social ecology and 

relationships and long-range values appropriate to it. 

Humane could include an allowance for the metaphysical, or 

spiritual realms, which are hardly acknowledged as valid 

from many points of view. 

From another view, it could be the "Renaissance Man," 

who was equally facile in art as in technique. In light of 

earlier references, it could also be seen as a highly-

evolved personhood, integrating any or all of the above, and 

more, from an enlightened and visionary perspective. 

Erich Fromm (6) deals with several views of man: Homo 

faber—tool maker, Homo sapiens—understanding man, Homo 

ludens man who transcends his need for mere survival, Homo 

negans—man who can say "no," to care, to have integrity, 

and Homo esperans—one who has hope. He uses these to 

characterize a multi-faceted man, one who brings with him 

numerous influences and drives into the modern age. 

According to Fromm, it is also these basic natures of man 

which define his humanity, including the need to strive, to 

grow, to make, to know, to love, and to aspire. 

Scholars such as Fromm, Mumford, Maslow, and others 

identify irreducible humane elements: "interpersonal 

respect, understanding, love (31, p. 269);" "biological 
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wisdom . . . autonomous, creative, self-governing, 

self-choosing . . . spontaneous, trusting, and 

self-actualizing (9, p. 15);" "The autonomous activities of 

the personality, choice, selection, self-regulation, 

self-direction, purposiveness, all the attributes of freedom 

and creativeness . . . (11, p. 14);" hope, love, 

self-awareness, faith, decision-making, devotion, "inherent 

tendency to increase his knowledge and to approximate the 

truth," aspiring, relationship with others (6, chapter IV); 

creativity, symbol-inventing, imagining, love, mutuality, 

and rationality (12, pp. 191-193). 

Many of these terms could be labeled vague and 

undefinable. However inexact the words themselves are, they 

are metaphors which are part of a larger language, pointing 

beyond conventional consciousness or verbal comprehension. 

This is what Mesthene (10, p. 45) speaks of when he refers 

to our tendency to reject parts of the world for which we do 

not have adequte tools (i.e., points of view and language 

for communicating about it). Weizenbaum speaks eloquently 

of such human dimensions that lie beyond description: 

Sometimes when my children were still little, my 
wife and I would stand over them as they lay 
sleeping in their beds. We spoke to each other in 
silence, rehearsing a scene as old as mankind 
itself. It is as Ionesco told his journal: "Not 
everything is unsayable in words, only the living 
truth (31, p. 201)." 
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Much writing from the humane perspective has a flavor 

of romanticism: idealism, imagination, mystery, and 

excitement. This can be found in a collection of "romantics" 

cutting across the spectrum of many minds, including that of 

computer scientist Weizenbaum. 

Dictionary definitions of romantic and romanticism 

yield many of the same notions as those above: 

• . . visionary, marked by the imaginative or 
emotional appeal . . . adventurous . . . 
mysterious, or idealized . . . literary, artistic, 
and philosophical . . . emphasis on the imagination 
and the emotions; marked in English literature by 
sensibility and the use of autobiographical 
material, an exaltation of the primitive and common 
man, an appreciation of external nature, an 
interest in the remote . . . (30, p. 746). 

One would legitimately question the relevance of 

romantic elements to the pragmatic business-like way we 

approach much of the world today. The companion question is 

whether or not there is a way—and need—to seek an 

integration of the two. Certainly, the romantic seems in 

contrast to the image of objectivity and the correspondingly 

lower station granted the emotions, intuition, and idealism 

in much of today's enterprise. 

The suggestion here is not the consideration of 

romanticism as an exclusive ideology, but rather that it may 

be worth contemplating as a concentration of humane elements 
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which are largely found missing or discounted in our modern 

view of the world. 

The "humanities"—the study of music, art, literature, 

languages, history, and philosophy, and the romantic 

attitude, could be seen as a vehicle for understanding and 

appreciating the continuing saga of the human race. The 

correlate to this assertion is that such perspective allows 

a basis for each of us in making decisions for moving 

forward into the future. 

The fact that the humanities, along with science and 

mathematics, have long been thought to be at the core of a 

higher education attests to the acceptance of this wisdom. 

If all these provide a deeper "language" through which the 

race says who it is, then a study of them allows the 

messages contained therein to be restated to successive 

generations. Variations of theme and content are 

continually added, but, like the propagation of cultural 

myths, the overall message goes on relatively unchanged. 

Biologist Lewis Thomas views these humane meta-

languages, especially music, on the grand scale of human 

existence: 

Given any new technology for transmitting 
information, we seem bound to use it for great 
quantities of small talk. We are only saved by 
music from being overwhelmed by nonsense. . . . 
The need to make music and to listen to it, is 
universally expressed by human beings. I cannot 
imagine, even in our most primitive times, the 
emergence of talented painters to make cave 
paintings without there having been, near at hand, 
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equally creative people making song. It is like 
speech, a dominant aspect of human biology . . . 
the songs of whales . . . are the means of sending 
through several hundred miles of undersea such 
ordinary information as "whale here." . . . The 
14th Quartet might be . . . a communication 
announcing, "Beethoven here," . . . [and] by 
another long signal a century later, "Bartok here" 
(27, pp. 22-27). 

If we adopt Thomas' point of view, then all the grand 

utterances of mankind down through time represent a 

symphonic signal saying, "Human here!" Let us assume that 

the greatest elements of the humane can be and are 

transmitted through such media. Additionally, if a 

resonance within the organism intuits the value of it, and 

"understands" its message about its originator, whether or 

not that understanding can be articulated in verbal 

language, then exposure and sensitivity to it would be a 

high priority for us as a race. 

From Mumford we hear a similar theme: 

Before every attempt to describe the world and life 
and time there stands an unspoken prologue: human 
history itself. . . . Neither history or nature 
are given directly in contemporary experience, 
except in snatches that would be meaningless if 
they were not part of a long sequence of 
interpretations to which man has given his days and 
years. Each generation, each individual, can make 
but a minute sampling of the whole in its effort to 
reduce to intelligible order the collective 
experience upon which both knowledge and practice 
rest. What we know of the world comes to us mainly 
by interpretation, not by direct experience; and 
the very vehicle of interpertation itself is a 
product of that which must be explained: it implies 
man's organs and physiological aptitudes, his 
feelings and curiosities and sociabilities, his 
organized social relations and his means for 
transmitting and perfecting that unique agent of 
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interpretation, language. History itself would 
remain indecipherable without the meanings and 
values that have emerged from it (11, p. 25). 

Inevitably, the term "humanism" comes into 

consideration in discussions of the humane realm. The label 

has been adopted by a variety of ideologies and given a 

variety of meanings. For the purposes of this discussion, 

the working definition will be that humanism is merely an 

advocacy and prioritizing in favor of the humane. To cast 

humanism as a cult or separate ideology is to segregate it 

from a large portion of human experience. 

By the same token, it is equally unfair to postulate a 

dichotomy between the technical and the humanistic minds. 

The use of technique is an intimate human expression and is 

an important melodic theme in the song of mankind. As 

Whitehead puts it, "the function of Reason is to promote the 

art of life (32, p.4)." Technique can be seen equally an 

expression of what it means to be human as it is a means of 

exercising survival and dominion in the world. 

Erich Fromm sees man very much at the beginnings of his 

possible evolution. He sees technique and reason as tools 

which have furthered his knowledge of his world and of 

himself: 

In spite of the fact that there is a tragic 
disproportion between intellect and emotion at the 
present moment in industrial society, there is no 
denying the fact that the history of man is a 
history of growing awareness. This awareness 
refers to the facts of nature outside of himself as 
well as to his own nature. While man still wears 
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blinders, in many respects his critical reason has 
discovered a great deal about the nature of the 
universe and the nature of man. He is still very 
much at the beginning of this process of discovery, 
and the critical question is whether the 
destructive power which his present knowledge has 
given him will permit him to go on extending his 
knowledge to an extent which is unimaginable today, 
or whether he will destroy himself before he can 
build an ever-fuller picture of reality on the 
present foundations (6, p. 65). 

This mixture of optimism and concern about the future 

of mankind seems to be a characteristic of the humanist 

mind. More than that, there is also a characteristic hope 

based on the undiscovered potential—an unfolding 

creation—on deposit within the human. 

Abraham Maslow (9), one of the contributors to the 

human potential movement, applied the term, "self-

actualization," as a high goal for the human being—a 

peeking beyond, or transcending, the "normal" experiences of 

daily living. He also coined the term "peak experience" to 

refer to a very small portion of human life at which time 

glimpses of this "beyond" are seen and appreciated in their 

fullest. 

In the same sense, the humanist's "looking beyond" what 

man is now, toward what he can become, could be viewed as a 

seeking of a self—actualization for mankind. Maslow would 

say that this is brought about by elevating the individual. 

"The 'higher' meaning is perceptible only to the 'higher' 

person. The taller he is, the more he can see (9, p. 167)." 
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Maslow refers to sets of behaviors, values, and 

cognitions which promote or impede self-actualization—the 

B type and the "D" type, respectively. In identifying and 

separating these categories, he clarifies his perspective on 

what "fully human" means and how that permits the unveiling 

of inherent potentials. The following list of terms is an 

interpretation of Maslow*s view of the differences between 

"B-ways" and "D-ways" of viewing the world (9, pp. 260-265): 

B-tyPe 
holistic, integrated 
consciousness 

absorbed, fascinated 

low competition need 

economy of plenty 

humanistic 

richness of experience 

ego-transcendent 

non-interfering, "let be" 

intrinsic, universal value 

absolute goodness, 
transcending even man 

understanding beyond 
verbal communication 

dynamic isomorphism between 
inner and outer worlds 

holy, reverent attitude 

child-like innocence, 
perceptions and emotions 

D-type 
discrete, dichotomous, 
fragmented consciousness 

selective, biased 

competitive, judgemental 

economy of scarcity 

materialistic 

impoverished experience 

ego-centered 

interfering, manipulating 

temporal, extrinsic value 

dependent on cultural, 
man-made values 

abstract, rubricized, 
verbal-bound 

reduced isomorphism 

mundane, worldly 
attitude 

solemn, poor humor, 
separates "work and play" 
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Maslow considers the high ideals of the world's great 

religions to be pointing to the B-values. It is not 

surprising then, to find points in the above list comparable 

to these tenets. Common criticisms of humanism imply that 

it is "ego-centered" on mankind, and "god-less." One can 

see by Maslow's description of the higher person that an 

advocacy of this life stance would include much more. 

In conclusion of this section and of this chapter, we 

will draw once again on the mind of Erich Fromm. Fromm, 

speaking of "what it means to be human," describes a set of 

behaviors he calls "humane experiences (6, pp. 74-86)." 

These include the concepts of love, tenderness, compassion, 

interest, responsibility, identity, vulnerability, faith, 

hope, and courage, and all point to a state of "being, 

versus having." These, too, show many intersections with 

Maslow's list and the great religious beliefs. He goes on 

to say that the apex to which these inevitably lead is a 

state of "transcendence" and true freedom. 

transcending the human dimensions . . . achieving 
the freedom of openness and relatedness to the 
world. . . . It means letting go of one's ego, 
letting go of one's greed, making oneself empty in 
order to fill oneself, making oneself poor in order 
to be rich. . . . freedom is a quality of being 
fully humane . . . inasmuch as we transcend 
physical survival and are not driven by fear, 
impotence, narcissism, dependency . . . we 
transcend compulsion. . . . [that] which 
contributes to the dehumanization of man becomes 
unfreedom (6, p. 85-86)." 
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Therefore, it is the view of this study that an 

adequate meaning which encompasses the concept of humane is 

that it is those experiences which enable the individual and 

society to transcend the "day-to-day struggle." It permits 

him to experience a new dimension of consciousness about 

himself, his world, and the relationsip between the two. 

This fuller awareness provides a new "map" or "world view" 

which, like new tools, pulls him into a higher evolution. 

Chapter Summary 

The metaphor of "mind" is used to illustrate the varied 

and arbitrary ways humans choose, as a result of experience 

and environment, to view the realities of their world. The 

chapter portrays a number of minds relevant to the people of 

the computer age. It considers the "outsiders" and the 

"insiders" of computerization, as well as the nature of the 

gap between the "technological" mind and the "humane" mind. 

Computerization is viewed from perspectives of the 

potential for its harm to humanity as well as the potential 

for enhancement of quality of life. Some of the 

controversies and hopes surrounding computerization are 

considered. 

The modern technologist is viewed from the point of 

view of his relationship to man's historical role as 

tool-maker and tool—user and the resulting power and 

position afforded by these. Several views of the modern 
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computerist mind are considered, including the roles of 

artist, scientist, and compulsive technician. 

Perspectives on the humane mind are synthesized from 

the thoughts of several humanists and philosophers. 

Attitudes and behaviors characterizing humanness are 

presented to form a gestalt notion of the nature of this 

mind. 
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CHAPTER IV 

CHANGING MINDS: SYNTHESIS 

AND TRANSITION 

The purpose of this chapter is to propose a synthesis 

of minds appropriate to a new consciousness for the computer 

age. It will present a number of perspectives on the needed 

dimensions of the quality and texture necessary for this new 

consciousness. 

The idea of a "new" mind is not to imply that such 

combinations and qualities do not or have not existed 

already. Rather, the discussion will present for 

consideration the qualities whose synthesis should be 

significant and desirable states of mind. This mind is not 

meant to be a total mentality, but rather important frames 

of consciousness within which there would be unlimited 

possibilities for individuality. 

As a premise upon which to build the following work, we 

shall assume without further justification that there indeed 

is a need for an expanded consciousness for the computer 

age. Additionally, let us assume that the technological 

impacts being experienced, plus the human changes necessary 

for coping with them warrant further consideration. This 

study will postulate new states of mind which will aid in 
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increased humanness in an increasingly technical world. 

Progress must coexist both for technology and humanity, and 

it must not be progress to the exclusion or the detriment of 

either. 

Several times earlier in this study it has been 

recognized that we are facing a new age. This seems 

apparent through the increasing evidence in current trends 

such as: the boom in microcomputer products; the increasing 

availability and decreasing costs of computers; the 

increasing awareness of citizens about the impacts of 

computerized technologies on their lives; the burgeoning 

numbers of citizens and workers bringing computers into 

their lives; and, the clear indication of demand upon our 

institutions for computer education. 

The nature of these investments alone, in time, 

learning, and money makes it more than a fad. By that 

token, we will take seriously the need for effectively 

dealing with the changes and their impacts upon us. 

The computer is a non-passive tool. It is a general-

purpose device, limited by imagination more than 

application. It is an embodiment of human creativity and 

intellect. Technology goes where people move it—rather 

than its being an autonomous force choosing its own 

direction. 

Although there may be elements of novelty and faddism 

involved in the current computerization boom, most 
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participants are entering into the involvement in a much 

more serious manner and with expectations that it will have 

significant effects on their lives. 

Also for the purposes of this study, the premise will 

be accepted that the computer age is a "new age." Whether 

or not it is a sharp departure or a marked change of 

lifestyle is subject to conjecture. However, the 

implementation of a higher quality of humanism in the midst 

of computerization is sufficiently important to warrant 

proceeding as though this were the case. 

Therefore this "gedankens experiment" will proceed on 

no other grounds than that humanizing motives are never out 

of order. It is only when adversary positons produce 

actions opposing or ignoring needs of one side or other that 

impasses and lack of growth occur. The thrust of this study 

will be to show that the blending can happen in new and 

creative ways. 

Computer Producers and Consumers 

For the sake of this discussion, some helpful groupings 

will be made. These will complement and somewhat correspond 

with the illustrations of mind used in the previous chapter. 

These first categories will be that of the "computer 

producer," and the "computer consumer" (consumer in the 

sense of user or recipient, not depletor). These divisions 

represent fairly identifiable groups, but there is also 
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considerable cross-cutting of class, minds, career, and 

education. 

The computer producer group would be defined as those 

involved in the enterprises of producing or delivering 

computerized technology or services in any way that 

significantly affects people's lives. The consumers would 

be the recipients of these effects. 

One could ask whether, for example, a salesperson 

selling home appliances with embedded microprocessors would 

be classified in the producer group. We shall define that 

he would, if the presence of this computerization had any 

significant impact on the persons whose lives are touched by 

the appliance. 

The comprehensivity of this definition makes the 

producer group large. It also classifies most of us as 

consumers. This includes the producers as well. However, 

we shall assume an identifiable difference of mind and 

relationship to technology between the two groups. 

Another way to distinguish between these two groups is 

by the assigning of responsibility in two ways: first, the 

producers, who must take responsibility for the impacts of 

computerization by the difference it makes for others with 

whom they deal, and second, the consumers, who must take 

responsiblity for the way they are influenced by technology 

and the ways they influence the demand for it. 
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The producers and consumers could be seen in terms of 

degree as well as position. The producer could be viewed as 

a more sophisticated consumer, whose sophistication 

increases with that of the technology and the expansion of 

the realm of his influence. The more involved he would 

become in consuming, the more inevitable would become his 

effect on others with it. This moves him more toward the 

definition of producer. 

This circularity produces an inclusive rather than 

exclusive relationship between consumer and producer. It is 

not just that one makes and the other uses, but more of 

degree of usership. This growing intersection and 

interdependency of the computer producer and consumer is 

what can now be defined from this point forward as 

representing the nature of the coming computer age. 

There is a growing downward migration of technology 

(toward the lower levels of consumption)—pulled that way by 

demand and availability, and simultaneously an upward 

migration of producership from these lower ranks. The 

spread of technology is accompanied by a spread of people 

influencing their world with it—including those who "only 

use" it. 

The advent of the personal computer could be seen as 

the spread of a kind of "computer entrepreneurship"—a 

further breaking down of the producer-consumer gap. This 



67 

can be seen not only in the literal sense of starting 

businesses, but analogically as a proliferation of nuclei of 

independent computerizations, in the same spirit as 

entrepreneurship. There is always profit of some kind being 

sought, and it has an autonomous, grassroots beginning. 

We could see the growth of computerization as the 

expansion of a pyramid of producership based on usership. 

The growth adds not only to the bottom of the pyramid, but 

also the to middle, and extends the top. The more the 

personal computer owner, for example, becomes involved with 

computing, the more sophisticated user he becomes. 

Simultaneously, he becomes a more sophisticated producer and 

he places more sophisticated demands on the producer chain 

above him. 

Now consider the range of influence, by the model of 

responsibility assignment used earlier. Those toward the 

top of the hierarchy own the largest responsibility for the 

pervasion of their influence. Those toward the bottom of it 

own the responsibility for their pull upon the top. That 

is, the producer does not just dispense computerization in 

broadcast fashion, any more than the consumer just receives 

computerization unwittingly. 

In this age, the technology in and of itself—the 

capabilities of it, and the potentials for growth of it—are 

not nearly so important as the central issue of the 
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interrelationship of human beings as they change their 

culture with it. This is happening within the context of 

the intersection of producing and consuming of these mind-

bearing computer technologies. The impact they have on us 

is not only a product of simply the way we use them and how 

they consequently change our life style, but also that they 

are an embodiment of someone elses mind(s)—another's realm. 

We are influenced in a downward fashion by the mind of 

the producer, and the producer is moved higher on the 

pyramid by the degree of others' use and being influenced by 

the mind embodied in it. 

Therefore, we arrive at the first necessary qualities 

of consciousness within the computerization pyramid. Let 

these be termed accountability and responsibility. The 

person of the computer age must own a responsibility for the 

way in which his position in the consumer-producer chain 

produces ripples both upward and downward. He must have an 

attitude of accountability, though there is no direct 

evaluation of his actions in this—he is on the "honor 

system." 

This would be equivalent to the individual and societal 

ownership of responsibility for being conscientious stewards 

of resources in a world ecology. In a real sense, this part 

of the issue is very similar to the commitment to 

responsibility to an ecology, and it is inevitable that 
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actions within our ecology of computerization will have 

global effects on our larger ecosystems. A major premise of 

this work is that the most significantly impacted ecosystem 

is that of human beings themselves and their quality of 

lif e. 

Needed are sets of values, able to be internalized by 

all of us, concerning the interdependency of our actions in 

the computer age. To use a modern buzzword, we need a 

"consciousness raising." Many of the necessary values 

already exist in our culture, except for being stimulated 

and connected to the cause-effect relationships present. 

Responsibility also implies the need for knowledge—of 

the human-machine relationship and its impact. This in turn 

calls for a literacy and a currency of awareness of the 

dimensions of technology, and a much more in-depth knowledge 

of the human creature. This latter item will be explored in 

a subsequent section. 

Individuals in the computer age must hold themselves 

and the other members of the computer-people relationship 

accountable for a high quality of values, knowledge, and 

responsibility to that relationship. 

Adaptations: People Needs vs. System Needs 

As much as we say that we "adapt a tool to our need," 

in reality, we are the ones who must inevitably adapt to the 

tool. A need—for example a new application for a 
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computer—calls for considerable human adjustment and 

changes, even in simple cases. This is not to say that the 

net result will not be an improvement over the previous 

condition, but it is still ultimately the "people system" 

which changes. 

It is a common phenomenon in people-helping 

activities—for example teaching or mental health work—that 

the direction of adaptation is always toward the lesser 

intelligence. The teacher or therapist must inevitably "get 

on the level" of the client. Although the reverse is the 

desired outcome—that is, pulling the mind of the client 

onto a level approaching that of the practitioner—the 

practitioner must create a model of the client's mind within 

his own. It is not that a teacher must "get ignorant" or 

that a counsellor must "get neurotic or retarded." Rather, 

it is that an advanced state of mind permits and obligates 

it more to "think like" the lesser than for the reverse to 

happen. 

Extend this analogy to the use of the computer or any 

technology. It is easy to observe the user of a computer 

having to adapt to its pecularities and ways of operating. 

It might be possible to attempt to dismiss this point of 

view by saying that such is the nature of machines. Such is 

the nature of machines, but that is just the point of this 

discussion. 
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One of the major tasks of teaching about the workings 

of a computer is teaching people to "think like" it does. 

The largest task, for example, in learning to program a 

computer is in mapping one's mind onto the workings of the 

hardware and software and bridging the gap between human 

thought and machine function—i.e., adapting to it. This 

appears an inevitable part of this relationship, especially 

within the forseeable future. 

There is considerable work being done on making 

computers more "friendly." Essentially, this means making 

the system easier for human adaptation to it. The "smarter" 

a computer can be made, the "friendlier" it can be made, and 

thus the less we have to adapt to it. Nonetheless, we do 

adapt to the computer, and consequently do adapt to the 

mentality embedded in its design. 

In the case of the computer, the embedded minds dictate 

a necessarily pervasive and powerful influence. This 

influence has a broad scope, an observable effect on us, and 

presents a clear necessity for our adaptation to it—not 

only in simple behavior patterns or mechanical skills, but 

in deeper structures. This kind of impact has not likely 

been experienced before through a machine, on such a scale 

and within such an imploding scale of time. 

It appears from the earlier exploration of the minds of 

artificial intelligence researchers, that they see their job 
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as one of imbuing a level of intelligence—and perhaps an 

"autonomous" ability into the machine to enlarge its own 

intelligence—so that the proper direction of adaptation can 

be achieved. The bind here is that we would never be truly 

free of having to adapt in the machine's direction, unless 

it were truly able to adapt to us in every way—i.e., be 

ultimately smarter and able to map itself upon our 

intelligence. 

Additionally, this would put the machines' creators in 

an elevated position with respect to the rest of society— 

that is, unless a machine could be made so truly autonomous 

that it could be taught and sent on its way. It would have 

to be able to become a responsible learner and subsequently 

an independent contributor. This is analogous to the way a 

human student is taught and subsequently becomes an 

independent learner and contributor. 

It is not likely that this will happen any time soon. 

Most of our systems are, by the standards of even 

already-accomplished research and development, extremely 

primitive. The eighty or so percent of the computers which 

are used in business have no appreciable intelligence nor 

friendliness. 

On the issue of the mind of the teacher/creator being 

invested in the student/receptor, one could argue a large 

difference between a human-created being versus a human-
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intervened being. We are all human-intervened beings, in 

that we are shaped by the gestalt of our intentional and 

incidental interactions with others, our culture, and our 

environment. 

We undoubtedly have vastly more experience and native 

wisdom—however much or little that may be—about the 

interventions between humans than we do in making original 

creations to interact with humans in human ways. The latter 

would amount to humans trying to "play God." Theological 

and creational views notwithstanding, the bottom line is 

that man does not yet know man well enough to make a machine 

capable of adapting to him, much less making one like him. 

The preceeding model illustrates that the direction of 

adaptation between man and computer is one of man doing the 

adapting. As much as we might desire the opposite to be 

true, it cannot be, until we have a machine of greater 

dimension than its user. 

Therefore this is the basic impact of the machine upon 

man—that we must inevitably adapt our lives to it in order 

to derive its "benefits." This involves a calculated risk. 

The calculating of that risk indicates the need for new 

dimensions of mind to abate the potential hazards involved. 

The computer producer must have values for the primacy 

of man in the man-system environment. He must understand 
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the limited adequacy of reducing human behavior and 

qualities into mechanistic terms in order to be able to 

adequately articulate the interface. He must recognize the 

difficulty and error in expecting humans to become more 

machine-like in order to receive the benefits of machines. 

A significant starting place would be to acknowledge 

the basic intractibility of the human mind for mapping onto 

and being mapped onto by systems. For an analogy, consider 

the mapping of another abstract symbolic system, for example 

mathematics. Even though these systems are traversed by 

some human minds, adapting many people to this mind is not 

practical and may not be possible. 

Were there to be some movement in society requiring a 

much higher degree of interaction between, say, mathematics 

and humans, there would appear a similar phenomenon of 

impact and difficulty with this newly-required style of 

mapping. To further complicate matters, consider the effort 

necessary for mathematicans to create an "adaptive" 

mathematics which could provide for easy mapping and 

self-learning by its users, while still retaining its power 

and flexibility. 

The Humane Mind: Mindful of the Human Potential 

Another important attribute of mind for the computer 

age is the affinity for and openness to mystery. 

Approaching the man-machine issue with an air of mystery and 
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irresolvibility sets up approach patterns with inherently 

more openness and creative possibility. Let us assert here 

that the man-man, as well as the man-machine interfaces are 

not subject to mechanistic reductions which can be 

formulized in the same way that physical phenomena can be. 

Stating the problem in another way, it amounts to 

solving the boundary dispute not in the terms of the 

machine, but in the terms of the richness and open-endedness 

of the human mind. However, this human mind is still an 

intractable medium compared with the world of physical 

principles. This may account for our preference to avoid 

such frustrations by researching and developing in areas 

more tractable and having clearer boundaries and 

definitions. Using the view of Charles Tart (11), we need a 

"state-specific" consciousness for the computer producer 

which simultaneously holds in mind the parameters for the 

machine and the parameters (or lack of them) for man. 

There is a continual seeking of a greater "knowledge" 

about man. The stores of this knowledge are fairly 

accessible to the interested inquirer. This knowledge, 

though perhaps not subject to condensation or formula, is 

rich and paints an awesome picture of man and his potential. 

That picture is still being developed. It has been 

developed from differing frames of reference, such as 
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psychology, sociology, anthropology, religion, philosophy, 

and others. Through the eyes of each of these disciplines 

there are sub-disciplines approaching in yet more varied 

ways additional understanding from more varied points of 

view. 

There is also a place for acknowledging the relevance 

of what has been called "direct knowing" in understanding 

and appreciating the richness of the human condition. 

Certain realms of knowing, until recently, have been 

relegated to mysticism and metaphysics and dismissed offhand 

as "unscientific." Scientific inquiry continues to validate 

many of the ageless understandings culturally and 

biologically propagated by mankind. Ferguson points out 

many of these mergings of science and direct knowing in her 

book, and offers the explanation that it is a knowing from 

internal sources which, though real, appear mystical 

compared with the "traditional" objective and external ways 

of knowing (2, pp. 371-375). 

The term education itself implies the "drawing out" of 

wisdom rather than applying it from without. This relates 

to the "biological wisdom" referred to by Maslow (5), Thomas 

(12), and many others. It becomes necessary, in the face of 

the gaps in external or scientifically-gleaned knowledge, to 

trust internal knowledge often. This appears to be a skill 

little taught or honored in today's world. It would also 
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appear that increases in mechanistic views of the world 

would tend to numb this important faculty of man even more. 

The computer producer must acknowledge the significance 

and pervasiveness of his influence. In honoring his 

responsibility to this influence, one of the qualifications 

must be that he is humane. He must be mindful of mankind 

and its intricacy from many views, such as those above, and 

also including a historical, creative, cultural, and 

spiritual perspective. 

We cannot afford to be consumers of products delivered 

by producers who do not appreciate what the human creature 

is. We cannot afford producers who believe that they can 

encompass that knowledge in a finite model, mechanical or 

otherwise. Even less, can we afford a technology produced 

by people who do not understand the dimensions of those whom 

they influence and the possible implications of that 

influence. An increased range of understandings of this 

kind will inevitably temper the nature of products in 

positive directions. 

There is another concept which inevitably is found 

around the man-system interface problem. The term for it is 

efficiency. Basically it means less waste and more 

"productivity." It equates quality with optimal use of 

mechanical operations, and usually, over time, it is used as 

a justification for economizing in favor of the system. 
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Efficiency must be measured in reducible, quantitive terms, 

and is a competitor with the inexactness characteristic of 

much human endeavor. Sterling points out similar concerns. 

. . . appreciable research along these lines is not 
expected to be initiated by systems designers and 
managers, whose primary commitment is to efficiency 
. . . we are . . . suspicious of the economic 
minded who refer to humanistic features as negative 
externalities . . . the "utility" of humanizing 
procedures is not apparent from cost/benefit 
calculations but arises from the point of view of 
quality of life. 

The wish to keep these systems humane and 
dignifying must take its place with the desire to 
keep the air breathable and the water drinkable as 
a necessary countermotive to the drive of 
government and industry to be as efficient and 
cost-conscious as possible (10, p. 613). 

Schniederman (9, pp. 249-256) and references he cites 

discuss some of the human considerations of the human-

computer interface. They indicate that machine responses 

must sometimes be padded to less than their maximum 

efficiency to avoid the feeling of loss of control by the 

user. The lightening-fast and lifeless responses of a 

computer can produce frustration in users, especially those 

less experienced. It is also a curious phenomenon that 

humans become just as frustrated when the system response is 

too slow or is made to feign human conversation. There is a 

region of tolerance in which we apparently like to relate to 

machines, to "keep them in their place," so to speak. 



79 

The computer producer must think in terms of quality of 

a system from the human point of view, not in terms of 

protecting an economy belonging to the system 

considerations. Schniederman approaches this subject from a 

variety of psychological and humanistic perspectives and 

Sterling (10) devotes his entire article to the factors of 

this problem. Toffler (13, pp. 428-445) speaks of 

technology in terms of honoring human needs. Ferguson also 

reinforces the same point and uses Schumacher's term 

"appropriate technology." She states, "A society's 

consciousness should be the context for its work and 

consumption; its technology, only the content: tools that 

create products and services the people value (2, pp. 

356-357)." 

Technology Changing, People Changing 

John Niasbitt uses the concept of "high-tech/ 

high-touch," to illustrate the increasing need for balance 

between the humane and the technical as we enter the 

computer age. The high tech/high touch trend contrasts with 

the "old" way—the era of "forced technology." This 

technology and the backlash to it peaked in the 1950s and 

1960s. It is evident that much of the anti-technological 

reaction was spawned by the attitudes and climate of 

sometimes human-discounting industrialization which 

prevailed before and during that period. 
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Naisbitt believes that the coexistence and blending of 

advancing appropriate technology and high concern for human 

needs is a major new trend that offers hope for the future. 

We show no signs of lessening the pace with which 
we introduce even more technology into our society 
. . . . The appropriate response to more technology 
is not to stop it . . . but to accommodate it, 
respond to it, and shape it. In the interplay of 
technology and our reaction to it, technological 
progress does not proceed along a straight course. 
That is why the gee-whiz futurists who said we are 
all going to pilot our own helicopters, or that 
home hookups will replace the newspaper, were 
mistaken. Technological innovation rarely goes the 
way of straight-line extrapolation, but proceeds as 
part of a lurching dynamic of complicated patterns 
and processes. 

What happens is that whenever new technology is 
introduced . . . there must be a counterbalancing 
human response—that is, "high touch"—or the 
technology is rejected. . . . Our response to the 
high tech all around us was the evolution of a 
highly personal value system to compensate for the 
impersonal nature of technology. The result was the 
new self-help or personal growth movement, which 
eventually became the human potential movement. 
Now, at the dawn of the twenty-first century, high 
technology/ high touch has truly come of age. 
Technology and our human potential are the two 
great challenges and adventures facing humankind 
today. 

The great lesson we must learn from the principle 
of high tech/high touch is a modern version of the 
ancient Greek ideal—BALANCE. . . . That is why the 
human potential movement that advocates both 
discipline and responsibility is such a critical 
part of the high-tech/high-touch equation. By 
discovering our potential as human beings we 
participate in the evolution of the human race. We 
develop the inner knowledge, the wisdom, perhaps, 
required to guide our exploration of technology. 

With the high-touch wisdom gained by studying our 
potential as human beings, we may learn the ways to 
master the greatest high-tech challenge that has 
ever faced mankind. . . . High tech/high touch. 
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The principle symbolizes the need for balance 
between our physical and spiritual reality (6, pp. 
39-53). 

Erich Fromm gives a "plan" for the humanization of 

technology. It includes four broad areas: first, "planning 

which includes the system Man and which is based on the 

optimal functioning of the human being;" second, "activation 

of the individual by methods of grass-roots activity and 

responsibility . . . changing [alienating methods into 

humane ones];" third, "changing of the consumption pattern 

in the direction . . . that contributes to activation and 

discourages 'passivation';" and fourth, "the emergence of 

new forms of psychospiritual orientation and devotion . . . 

(3, pp. 94-95)." 

Schniederman (9, pp. 277-280), in his list of important 

humanizing factors in systems design, implores the computer 

producers to "treat people as individuals," and to "strive 

for quality in your personal and professional lives." On 

consideration of the needs of the individual, he emphasizes 

the importance of movement from complexity toward 

simplicity: 

Availability of complex automated systems 
encourages bureaucrats to create complex social 
systems dependent on computerized systems. Some 
critics argue that the tax laws, the welfare 
system, and governmental growth are partially a 
result of computer systems which permit and 
encourage complexity. A computerized system can 
spawn complexity and generate the need for further 
computerization. The response to these problems 
must be simpler systems, [and] more attention to 
individual needs . . . (9, pp. 277). 



82 

Schniederman makes special use of the term quality to 

represent needed dimensions of the relationship of people to 

systems. He refers to Robert Pirsig's work, Zen and 

the Art of Motorcycle Maintenance (8), as perhaps 

the "best book on systems design we have (9, p. 278)." 

Pirsig uses the idea of quality as a very elusive, holistic 

thing, not subject to analysis so much as a simple, direct 

knowing. It is mysterious, but not evasive. Humans just 

"know" what quality is when they see it. Schniederman 

summarizes his point with the statement: 

. . . if we take the time and demonstrate a concern 
for quality when building computer systems or 
anything else, we will feel better about ourselves, 
improve the Quality of life for all those around 
us, and more clearly appreciate human capacities 
(9, p. 279). 

Pirsig indicates that quality propagates itself by 

being passed on by people who pursue it for its own 

sake—for the art of it. The improvements in the world will 

be accomplished simply by people making Quality decisions 

(ibid.). 

Schneiderman closes his book with the statement: 

We can have a future with computers and information 
systems as intelligence amplifiers, aiding people 
in creative and productive work. The successful 
construction and widespread utilization of 
computer-based tools depends on the willingness of 
each designer and implementer to take 
responsibility for building in quality and 
increasing the kinship among people (9, p. 280). 
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Sterling juxtaposes the terms quality and texture in 

describing the importance of humanized systems. He sees the 

essence of the concern for a humane computerization to be 

centering around the issue of "quality of life." The nature 

of systems have a direct bearing on this and therefore must 

be designed with these motives in mind. 

In the long run what may be important is the 
"texture" of a system. By texture we mean the 
quality the system has to evoke in users and 
participants a feeling that the system increases 
the kinship between men. . . . The texture of a 
system may lie in the choices it offers or in the 
courtesies it provides or in some of its outright 
inefficiencies. As we turn from a society of 
growth to a society of quality, the texture of 
systems may well be the fundamental prerequisite on 
which is built the humanizing quality of our 
everyday life (10, p. 613). 

On the shift from a society of growth to a society of 

quality, John Naisbitt (6, p. 202) cites an apparent general 

trend toward humane quality. This encompasses the 

recognition of the importance of quality of life in the 

workplace, and employs philosophies such as the "qualilty 

circle," a hybrid of organizational methods pioneered in 

Japanese and American corporations. Rather than the 

traditional top-down corporate view of "controlling" 

quality, workers organize into quality circles at the job 

level and personally invest themselves into their work. 

It appears more than just a new management fad, and, 

Naisbitt says, has proven itself not only in optimization of 
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quality and output of products, but also in worker 

satisfaction and feeling of effectiveness and belonging. 

A Bureau of Business Practice publication recently 

devoted an entire issue to the concept of the quality 

circle. The use of this method had spread since its 

inception in 1974 to number at least 3000 quality circles by 

1979 (1, p.2). One article cites productivity gains in the 

ten to twenty percent range, along with improvements in 

product quality as much as sixty percent. The article 

attributes the success of quality circles to a type of 

management which Abraham Maslow called "eupsychian," that 

is, enhancing the health of the mind. It is based on the 

simple principle that what is good for the individual and 

allows him to move toward real personal growth is ultimately 

good for the organization of which he is a part. Naisbitt 

sees this trend as a general movement away from the 

alienation of the hierarchical concepts toward what he calls 

"networking." 

The vertical to horizontal power shift that 
networks bring about will be enormously liberating 
for individuals. Hierarchies promote moving up and 
getting ahead [or else passivity or getting out], 
producing stress, tension, and anxiety. Networking 
empowers the individual, and people in networks 
tend to nurture one another. In the network 
environment, rewards come by empowering others, not 
by climbing over them (6, p. 204). 

Therefore, in summary of this section, we shall focus 

once again on the term "quality of life." We of the 
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computer age experience the signal obligation to listen to 

ourselves and our needs as a race of beings in the universe. 

We must expect the best of us, not in terms of external 

products or behaviors, but of an internal "quality of mind," 

which will regulate the rest. Perhaps a key to the quality 

of the future lies in a commitment to the quality of life at 

the present. 

The nature of the computer age is that it becomes 

increasingly easier for people to depend on technology and 

in lesser and greater degrees to abuse our human faculties. 

It is more important now than at any previous time to 

balance our mechanical achievements with at least equal 

shares of enhancement and celebration of what it means to be 

human. Let us call this concept "personal growth." The 

lessons of the human potential movement could be useful 

milestones by which to guide us into a here-and-now valuing 

of the humane and the tapping of its own potential. 

George Lucas1 classic, Star Wars (4), represents 

the epitomy of a technologized—and computerized—way of 

life. In the passion of battle and super-technical warfare 

in the final scene, hero Luke Skywalker takes an interesting 

and life-saving adventure. He chooses to manually override 

the systems supporting him in his defense of the home fleet. 

Depending on the prior training by his mentor, he 

allows the mysterious "Force" to guide him with a finesse 



86 

beyond the capacity of his high-tech support systems. One 

tends to lose the message of this subtle act amid the 

excitement and drama, but it represents a clear statement 

about the ultimate superiority of the inner human resource. 

The victors were led by one who had maintained touch with 

and learned how to invoke the almost-forgotten "Force." 

The great religious teachings and the direct experience 

of the truths they transmit down through the ages offer us 

vast amounts of wisdom on this topic also. In Erich Fromm's 

four steps toward the humanizing of technology quoted 

earlier, the fourth step relates to enlarging the 

psychospiritual dimension of our lives. He is quick to 

point out that this is not merely a suggestion to get 

involved in the mechanics of a religion but the crying need 

for people to find touchstones which help them connect to a 

ground of being. 

What matters in a person is not the set of ideas or 
opinions which he accepts . . . but the character, 
attitude, the visceral root of his ideas and 
convictions. 

What matters today is not the difference between 
those who believe and those who do not believe, but 
the difference between those who care and those who 
don't. 

Man's development requires his capacity to 
transcend the narrow prison of his ego, his greed, 
his selfishness, his separation from his fellow 
man, and, hence, his basic loneliness. This 
transcendence is the condition for being open and 
related to the world, vulnerable, and yet with an 
experience of identity and integrity; of man's 
capacity to enjoy all that is alive, to pour out 
his faculties into the world around him, to be 
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"interested"; in brief, to be rather than to 
have and to use . . . (3, pp. 135-136). 

Personal growth is in the vein of Maslow's statement of 

being a "higher person," so that one can "see farther." 

This is in direct contrast to his illustration of the 

"hammer-nail" mentality quoted earlier. We must come to 

expect human growth as a given condition of our life in the 

computer age. 

Fritz Perls, psychiatrist and contributor to the human 

potential movement, laments the lack of quality and vitality 

in modern life. He says that although mankind knows more 

than ever before, he has largely used this knowledge to 

insulate rather than facilitate his involvement with life. 

Modern man lives in a state of low-grade vitality. 
. . . [he] knows little of true creative living. 
Instead of it, he has become an anxious automoton. 
He does not approach the adventure of living with 
either excitement or zest. . . . He goes through a 
lot of motions, but the expression on his face 
indicates his lack of any real interest in what he 
is doing. . . . He seems to have lost all 
spontaneity, all capacity to feel and express 
directly and creatively . . . . He has reduced 
life to a series of verbal and intellectual 
exercises . . . He has substituted . . . 
explanations of life for the process of living (7, 
p. xi ). 

It is not easy to quantify the objectives of personal 

growth in simple behavioral terms, and even less simple to 

prescribe a stepwise progression toward it—such as an 

algorithm or a curricular process. It is unfortunate that 

the concept is a rather obscure one to most of the 

population, being a process left to chance in life 
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experience. In testimony to this lack of dissemination of 

knowlege of human growth, much of the personal growth theory 

is still in the domain of psychotherapy or social 

work—available in clinical settings, helping people who 

have already sustained damage in their alienation from 

quality of life. Much of the wisdom for personal growth is 

also hidden among the structure and ritual of much of 

institutionalized religion where it is given little more 

than lip service. 

But, personal growth, as a quality experience is 

available and there is a rich and broad set of experiences 

and learnings available to the seekers of it. It could even 

be seen as an extension of the concept of "mental hygiene," 

popular earlier in this century, even as a part of school 

and college curricula. 

Also consider the opportunity here to use the innate 

human ability for quality sensing, referenced in Pirsig's 

comments earlier. The question that arises is how one 

verifies the quality of personal growth and experience. 

Pirsig would point to the innate ability to simply know it 

when we see it. We need only to seek the richer humane 

experience and trust and refine our inner knowing of it. 

This is a learning scarce or absent in organized education. 

Many of the teachings of the humanists and religions 

indicate the need to submit oneself to the search without 
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regard for advance rational "understanding." It is curious 

that so many of our social institutions, including school, 

church, and the work environment, have abandoned the 

personal growth issues in favor of greater objectivity, 

uninvolvement in the personal journeys of human beings, and 

discounting of all but the data- and process-related 

phenomena of life. 

The computer and computer people are not to blame for a 

life which progressively discounts humane qualities. 

However, in light of the foregoing discussion, it does seem 

to be a clear symptom of a culture which rules much of its 

life by such standards. The apparent preference in modern 

man for the data and the process—as ways to be "objective 

and uninvolved" in the stuggle, uncertainty, and affective 

sides of life—may have incorporated itself in the computer 

age like a parasite into a host. 

The targets of anti-technological concerns may not 

represent so much of a fact about what computers are and 

what we are bound to do with them, as they are a symptom of 

a lack of involvement in life that we have been hosting and 

culturing in our society for many years. 

So, the commitment to personal growth is a commitment 

to personal healing. That is, healing the fear and 

avoidance of involvement with the humane sides of life. It 

is an opportunity to reestablish bonds to the deeper human 

significances of life—to approach and be caught up in the 
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mystery and elegance of life. The computer is an incidental 

in this, although being such a powerful amplifier of human 

intelligence, it could play some important role in our 

discovering more about life and its meaning, and thus aiding 

in our movement forward. We must commit to the computer and 

all other tools being used in the service of that growth, 

healing, and appreciation of life. 

We could move through history from one age to another 

on a continual technological chase for the "Holy Grail." 

Or, we can learn to accept and enhance human quality and 

relax while claiming the treasure that is at hand. We can 

discover that the Grail King is in the Grail Castle. We can 

discover what we are programmed to be as Man. In doing 

this, the trappings—computers, or whatever else—will fall 

into their rightful relationship to the larger journey. 

Chapter Summary 

This chapter synthesizes a new consciousness, or mind, 

necessary for the person of the computer age. 

It is assumed for the purposes of the study that there 

is indeed a "new age" approaching—that which the study 

refers to as the "computer revolution." It is, therefore, a 

worthwhile effort to hypothesize the qualities of mind 

necessary for meeting the challenges of this age. 

The terms "computer producer" and "computer consumer" 

are developed to characterize the two important participants 
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in the computer age. The concepts of computer producer and 

consumer are defined in terms of impact upon lifestyle, and 

in terms of ownership of responsibility for that impact. 

There is not a clear distinction between these two groups, 

demographically, even though the characteristics of each 

class are rather distinct. The boundary between these 

classes is dynamic and apparently migrating in the direction 

of the consumer, and toward a lack of exclusivity of the 

groups. 

The situation is more nearly described in terms of 

"degree" of producership and consumership. This spread of 

producership demands that both the producer and the consumer 

be equipped to understand and accept responsibility for the 

larger dynamics of the human ecology which is affected by 

the movement within which they are participants. 

One impact of technology upon human life is the 

unavoidable necessity for humans to adapt to it in order to 

derive its benefits. Because of this requirement, the 

embodiments of mind invested in computers by their producers 

must similarly be adapted to by their consumers. This 

represents a subliminal, and even unknowing, though potent, 

form of influence upon society. The producer holds the 

responsibility for a significant impact upon the lives his 

products touch, and therefore a responsibility for the 

quality of that impact. The consumer, because he "causes" 
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producership by his consumership, holds a responsibility of 

equal importance to become an intelligent and discriminating 

member of the computer age. 

Because of the pervasive nature and increasing 

opportunities for contact with computer technology, the 

computer producer must be mindful of the difference between 

humans and mechanized partial embodiments of mind. He must 

have a set of values which exalts the value of man over the 

value of machine. He must see the use of machines strictly 

for the enhancement of the growth and fulfillment of man's 

potential. In order to have this perspective, he must be 

equipped with the experience and knowledge which supports 

the understanding of the uniqueness and potential of the 

human being. The term, "humane" is used to describe that 

set of qualities which support the acquisition and expansion 

of this frame of reference. 

Much of man's technological path through history seems 

to be little more than a "search for the Holy Grail." It is 

time for man to discover that the search is for himself, and 

to make a technology which will enable that discovery. 



CHAPTER BIBLIOGRAPHY 

1. Bureau of Business Practice, Employee Relations 
Bulletin, "Quality Circles," special report, 
July 21, 1981. 

2. Ferguson, Marilyn, The Aquarian Conspiracy, 
Boston, The Houghton Mifflin Company, 1980. 

3. Fromm, Erich, The Revolution of Hope; Toward 
a Humanized Technology, New York, Harper 
Colophon Books, 1968. 

4. Lucas, George, Star Wars, New York, Ballantine 
Books, 1976. 

5. Maslow, Abraham H., The Farther Reaches of 
Human Nature, New York, The Viking Press, 
1971. 

6. Naisbitt, John, Megatrends, New York, Warner Books, 
Inc., 1982. 

7. Perls, Fritz, The Gestalt Approach £ Eye 
Witness to Therapy, Palo Alto, Ca., Science 
and Behavior Books, Inc., 1973. 

8. Pirsig, Robert M., Zen and the Art of 
Motorcycle Maintenance: An Inquiry Into 
Values, New York, William Morrow and Company, 
Inc., 1974. 

9. Schneiderman, Ben, Software Psychology: Human 
Factors in Computer and Information 
Systems, Cambridge, Mass., Winthrop Publishers, 
Inc., 1980. 

10. Sterling, Theodor D., "Guidelines for Humanizing 
Computerized Information Systems: A Report From 
Stanley House," Communications of the ACM, 
17 (November, 1974), 609-613. 

11. Tart, Charles T., "States of Consciousness and 
State-Specific Sciences," Science, 176 (June 16, 
1972), 1203-1207. 

93 



94 

12. Thomas, Lewis, The Lives of A Cell, New York, 
The Viking Press, 1974. 

13. Toffler, Alvin, Future Shock, New York, Bantam 
Books, 1974. 



CHAPTER V 

THE CASE FOR A HUMANE UNIVERSITY 

EDUCATION IN THE COMPUTER AGE 

The purpose of this chapter is to consider points of 

view of the role of the university in the computer age. 

This discussion will be based on traditions of the past and 

present in American higher education, and from that basis 

will emphasize an advocacy and development of a new 

humanizing influence. The relationship of this chapter to 

the overall study is to show the need for the university to 

cultivate and propagate a new mind for the computer age in 

order to more nearly assure humane objectives for 

technological development. 

When addressing the role of the university and its 

relationship with society, one is dealing with a subject as 

far-reaching and intractable as the role of the Church. 

This study will consider the past and present of higher 

education, and propose approaches to its role and responsi-

bilities in this particularly complex era in history. 

This effort will draw upon the thoughts and theory of 

respected scholars in the area of higher education, but will also 

interpolate and extrapolate toward a larger theory of the 
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humane university for the computer age. This presentation 

is aided by a widely-held consensus—both in society and the 

academic community—that the university's role is indeed to 

address the important issues in our world. 

The meanings, future, and quality of human life should 

rank high in the priorities of important issues—at least as 

much so as the investigation or manipulation of the physical 

world and the other realms in which the university engages 

itself. 

The role of the university as an intervenor in human 

affairs is not seen as a common one. However, one can make 

a clearer case for its role as an astute observer of and 

contributor to these events. And at least in an indirect 

sense, the university through institutes, faculty and 

graduates has a reputation for being a purveyor of solutions 

to many of the world's important problems. 

But in another sense, the university is a very clear 

intervenor—even though not necessarily by insitutional 

plan, if perhaps only by the nature of the environment and 

the experience. Higher education would be nothing more than 

vocationalism did it not have as one of its stated missions 

the expansion of its students' values and horizons in the 

directions of quality, not merely technique. 

The university would be remiss if it did not challenge 

its products to go out into the world and solve problems, 
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define new problems, and to find new approaches and 

solutions. These statements are axiomatic within virtually 

all views of the role of the university. 

Particularly does the university seem to hold the 

obligation to address those issues which cry for answers 

needing a careful uncovering of new truths. It is for this 

search that the university is uniquely prepared and 

accustomed. 

The real questions seem to center around what problems 

will be solved and for what profit. The corollary question 

concerns the extent to which the university should be 

involved in the determinations of the questions with which 

it will deal, and the profit motives and values which it 

holds up for its students. 

The suggestions to be made by this study seek to 

establish clarified values and understandings. It seeks to 

foster commitments to the worth and potential of the human 

being in the midst of an ongoing technological age. 

Views of the Role of the University 

Not only is the university able to be an effective 

change agent in society, it is expected to be. There is 

continuing debate on several sides as to the "proper" role 

and tradition of the university. Derek Bok sees that 

factions involved in this debate are at least united in the 

belief " . . . that universities ought to serve society." 
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They differ only "in their estimate of the burdens these 

institutions should carry and the ways in which they could 

make their most important contributions (3, p. 66)." 

The historical mission and present makeup of the 

American university can be seen to have been influenced by 

four major movements. First, the longest-lived role is that 

of the university as a teaching institution, after the 

British and much earlier models. Of course, the task was 

largely of a practical nature—in a genteel way—it was that 

of educating " . . . professionals and gentlemen—first 

ministers of religion, but soon enough lawyers, doctors, and 

teachers as well (9, p. 19)". 

Second, with the Morrill Act of 1862, the uniquely-

American movement of the land-grant college emerged to teach 

agriculture and the mechanical arts as a support for the 

practical needs of a developing nation. Hesburgh labels the 

land-grant movement as planting the seeds of a strong 

populist direction in American higher education. The 

land-grant movement per se was significant, but perhaps as 

much so was the influence it made on all higher education in 

the direction of utilitarianism. 

Third, another significant influence was the German 

university model, introduced approximately one century ago, 

emphasizing graduate studies and research. Many of the 

great American universities began to adopt this emphasis—a 
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tradition which continues today as a measure of excellence 

in higher education. 

Fourth, a recent development, which is seen emerging 

after World War II, is that of the role of service outside 

the university—on a scale ranging from local to global 

involvement. Much funding went in the direction of projects 

which addressed important social needs. 

Like the government, foundations were soon 
contributing to a wide variety of service programs. 
With this support, professors were able to teach 
and offer technical advice. . . . Research 
projects multiplied, evaluating old remedies and 
offering new ones for almost every conceivable 
social ill. The broad support for public service 
ultimately produced that distinctively American 
creation—the multiversity (3, p. 63). 

Over time, a blending and merging of these four forces 

in American higher education has occurred. The blend 

appears in different institutions in varying degrees and 

proportions but all four roles are to be found and are 

honored in virtually all university environments today. The 

term "multiversity" was coined to suggest this new breadth, 

multiplicity of missions, traditions, and expectations. 

Criticism has been leveled at the multiversity concept 

for its potential for "spreading too thin." It is seen as 

trying to be too many things to too many publics. However, 

Bok finds merit and necessity in much of this approach in 

that 

One can justify this sprawling network of activity 
and all the services it provides on at least two 
grounds. In the first place, universities have a 
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near monopoly on certain types of valued resources. 
They alone can award the degrees that are all but 
indispensible for a number of desirable careers. 
In addition, they possess forms of expertise and 
capacities for research and education that cannot 
readily be duplicated by other institutions in 
society. Consequently, one can argue that 
universities should use their special resources to 
meet important social needs just as public 
utilities have a duty to make their services 
available to all customers who desire them (3, p. 

64). 

The debate continues as to the "proper" role of the 

university, but meanwhile the university is a product of its 

history and the pulls of its internal and external 

environments. Perhaps it is futile to define the university 

in terms other than change and diversity—primary 

characteristics of its unique nature. Clark Kerr said 

twenty years ago that the 

. . . American universities have not yet developed 
their full identity, their unique theory or purpose 
and function. They still look to older and to 
foreign models, although less and less; and the day 
is coming when these models will not serve at all 
(10, p. 85). 

From Kerr's point of view, the modern university, 

despite attempts to cling to tradition, thrives, becomes 

more diverse, and takes on a more outward orientation. 

However, the question, is not that the university should 

"keep pace" with the general changes in society, but from 

what value base it will become what it becomes. 
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Forces on the University 

The forces on the modern university arise from various 

sources and appear in its various publics. The entities 

involved include academia at large, university governance 

and administation, faculty, students, public and alumni, 

state and federal government, and private enterprise. In 

turn, these entities are influenced by currents in society 

and world affairs, politics, demands and needs for 

instructional programs, demands for service and research, 

tradition, values, pressures of grantors and contractors, 

and competition for institutional prestige. 

Most of this influence would seem to be strongest at 

the points which have the most control over the "security" 

and "ego" of the institution. These lie in two closely-

related areas, namely finance and credibility with valued 

publics. A self-feeding cycle can be seen here in that the 

most valued publics are in turn largely those who can help 

the university achieve the largest measure of institutional 

security. This inevitably provides a values-filtering 

process which could steer the university more than pressures 

per se from these forces. 

For example, consider a situation in which a large 

corporation or governmental agency provides millions in 

grants to an institution. It is possible that the grantor 

might exert a direct influence upon the school through this 
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relationship. The values decision of the university to seek 

and accept such relationship and to order priorites to 

maintain it, could represent a clearer, more decisive and 

lasting overall influence—by the institution upon itself. 

The effect cannot be attributed so much to the outside 

influence as to the internal decision of the institution in 

seeking the benefits resulting from the arrangement. 

These kinds of economics represent a "real world" with 

which the university is intimately involved in varying ways 

and degrees. By the nature of its involvement, its 

inability to extricate itself from values compromises is in 

proportion to the risk factor in alienating the power-giving 

relationships. A conservatism would inevitably result here, 

aimed at minimizing risks to these securities. 

The computer age finds the university in the position 

of having rather poor control over the dynamics within the 

growth of technology and its dissemination into society. 

The university is clearly involved in the on-coming of 

computerization through research, teaching and service 

activities. However, there appears little evidence that 

these efforts are coordinated or evaluated with respect to a 

values base. 

Of the factors to which the response is being made most 

readily are increased enrollments and demand for instruction 

about computer technology. Related to this is the demand 
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from the employment market for an increase in technical 

specialization of the graduate of these programs. These two 

phenomena have the potential of over-taxing faculty and 

facilities, encouraging dilution of standards, 

de-emphasizing the general core curricula, and degrading the 

general quality of the educational experience. 

Another important factor is the expanding relationship 

of the university with business and industry. This problem 

has been analyzed at length, but the realities of the strong 

attraction of the funds and the assistance and prestige 

associated with these connections has generally proved an 

irrestible force (12, p. 122). 

Among the hazards of this enterprise are the movement 

away from basic quests for knowledge to a more temporal, 

application-oriented emphasis. Additionally, faculty are 

attracted toward heavier involvement in projects to the 

neglect of instructional quality and availability to 

students. 

To the extent that the university is chiefly responding 

to the pulls from the power-giving relationships with its 

publics it stands the risk of avoiding involvement in and 

examination of the deeper truths about the impact of these 

relationships. It could in the same way fail to accept 

responsibility for its role or lack of it from these more 

global perspectives. There is a lack of internal values 
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determining the "good" economics for the institution in this 

new age. 

The social role of the university, seen strictly as a 

program mission, could easily fail to compete with more 

glamorous and profitable ventures. A more viable approach 

might be to consider the values and morals involved, 

regardless of the institution's chosen emphases upon 

research, teaching or service. 

It is not easy to analyze the role or to state the 

responsibilities of the university in the complex interplay 

between technology and human society. However, the need for 

accountability and introspection is one of growing 

importance in the coming age. The traditional roles of the 

university all have relevance to the solution of this 

problem. 

For example the resarch function of the university must 

be aimed at learning more of the dimensions of the problem, 

their relationships, causes and effects, and the appropriate 

balance between human issues and technical emphases. 

Teaching must be dedicated to widening the horizons of 

students, not narrowing them. It must address quality in 

values and morals as well as in technical competence. It 

need not indoctrinate, but provide students with values-

clarifying experiences, some of which should include 

perspectives on the dimension and potential of the human 
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creature, both within the context of his creations and 

transcending them. 

The concept of a university for the people, advocating 

the practical needs of a developing world, is a continuing 

asset to society. This concept is, however, a two-edged 

sword in that the responsibilities to a developing world go 

beyond the practical. It also places an added responsi-

bility upon the constituency to expect attention to 

long-range as well as immediate concerns—development which 

enhances quality of life as well as quantities of progress. 

The service function of the university can become a 

direct extention of its values and its choices to model them 

to its publics. The ways of intervention in and promotion 

of a healthy humanity in a technological society largely 

remain to be defined. This indicates an imperative to the 

research function of the university to know what needs 

exist, and to the teaching function to develop motivated 

human resources for solving these problems. 

The concept of, for example, a humane computer 

scientist can be exemplified by university-developed 

specialists who then take the new approaches to outside 

enterprises to demonstrate their effectiveness. And in a 

more radical way, the university can demonstrate the weight 

of its values by initiating projects which are consistent 
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with humane values and by disengaging with ones which are 

inconsistent. 

Values and the University 

A discussion of this kind must inevitably turn to the 

issues of values—what we choose and hold important and upon 

what grounds we shall "put down our weight." Inevitably, 

such decisions rest on the basic views of the world—or 

mind—possessed by the individual. These views become 

collective and cultural and consequently influence 

institutions of all kinds—the university being no 

exception. 

There are no objective truths in this realm. 

Ultimately, although some of our frames of reference are 

held up for objective examination, the choices made for what 

we shall be as individuals or organizations are subjective. 

Seeking answers—beyond other than the immediately 

compelling and obvious choices—seems somewhat futile with 

such apparent lack of anchoring. 

This also perhaps accounts for the difficulty in 

acknowledging the arbitrary and temporal nature of many of 

our choices. Additionally, it may account for our hesitance 

to examine and deal from intentionally-claimed values bases. 

This is difficult for us as individuals, but even more 

difficult for organizations and institutions. 
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Rationalizing prevails. It seems as though many of our 

decisions, both individual and collective, are not justified 

beyond immediate power of will. But to acknowledge the need 

to do otherwise accepts the premise that larger truths exist 

beyond the immediate. This work seeks to affirm the need 

for this perspective. The subtlety of the existence of a 

larger basis for values, particularly those centering on the 

place of man in his world, makes for an elusive search. 

Could there be a universal affinity of man toward such 

a set of ideals? That is, beyond idealism as an ideology, 

are we as people predisposed to seek "the truth"—are we 

innate idealists? One clue perhaps pointing in this 

direction lies in the fact of man's continuing search for 

ideals in many ways throughout history. Indeed much of the 

academic humanities are studies of those searches by man for 

his higher identity. They also represent his expressions— 

through all the media that he has invented—of his insights 

into this quest. 

One might surmise that this would account in some part 

for the discomfort of the humanities community with the 

technological community, as in C. P. Snow's two cultures 

(16). It is that the latter probably seems to the former 

group to have dismissed much of the importance of the 

continuity of this search by mankind. It is as if the 

technological culture were so taken with its newness and 
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difference that it considers the larger context so 

discontinuous to be inconsistent and intractable, and 

therefore ineffective and unnecessary. 

Could these larger bases for values be more than 

arbitrary, idealistic figments of imaginations? Let us 

consider the possibility of the existence of a set of basic 

human needs, organismic in nature, which call forth this 

seeking. Suppose that values supporting the unfolding 

evolution of mankind are not only "nice" to have, but are 

programmed inevitabilities. 

Thomas (17) leads us to consider that many of the basic 

drives of man—not only the easily-identified physical ones, 

but also those of higher order such as language and artistic 

expression—are organismic efforts at stating the presence 

of our beingness. 

In the same vein could we not also allow that man's 

long history of seeking higher truths from within his 

internal and collective mind is still another unavoidable 

statement of man about himself? He not only evolves, but 

his conscious nature dictates knowing the existence of both 

the journey and the path. The fact of making clearer sense 

of man's path and his journey lead the imagination to 

extrapolate a future, and to anticipate it. 

In this case let us assume that this seeking might be a 

chain of "questions and answers" spiraling through history 
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toward fuller completion. Both questions and answers 

improve in accuracy and fullness of knowledge. Could 

glimpses of this progression give rise to our intuition of 

the concept of quality—that which is better, more complete, 

more toward the leading edge of mankind's spiral? Also note 

that the concepts of quality and value are intimately 

intertwined. If we have a quality-sensing mechanism, as 

discussed in the previous chapter, then values also 

originate from more than fancy. 

Another part of such a growth spiral would have to be 

man's understanding of and interaction with his world. 

Tools, as well as education, are developments in this 

interaction. As his knowledge grows, man knows more of his 

world. His larger perspective and view of the interaction 

gives a new view—a reflection of himself, as it were. With 

this new set of answers about himself, his world, and his 

relationship to it, comes the basis for a new set of 

questions. The spiral widens. 

The purpose of the foregoing thought experiment has 

been to develop the notion that values and the propensity to 

have them are a reality which education must acknowledge and 

with which it must deal effectively. Values could be seen 

from this perspective not as an applique to be adopted but 

rather as one manifestation of the human spirit which must 

be cultivated and clarified. One particular historical 



110 

embodiment among this broad set of manifestations epitomizes 

the clearest search for consciousness of man's spiraling 

journey—that manifestation is the university itself. 

Particularly must higher education accept its 

"terminal" positon in the institutional educational 

hierarchy. Too, it must accept and value the quality of its 

historical role in fostering an elegant and accurate view of 

man in his world. From this positon, with the depth of 

resources possessed by the university for dealing with 

significant quests for knowledge, it can enhance rather than 

ignore these basic life issues. 

Morals, Values and Ethics in Higher Education 

The consideration of values and ethics is central to a 

study advocating humanizing influences. Strategies for this 

kind of change, in order to be accepted and implemented must 

be held important. Even after the needs and realities are 

clarified, decisions must be made to implement strategies to 

achieve the necessary objectives. To proceed thus, 

individuals and institutions must hold important the 

underlying values. In addition, any reordering of 

priorities—and this must inevitably occur—calls for making 

harder decisions in the face of competing choices. This in 

turn calls for a stronger and even clearer understanding and 

articulation of ethical bases for these decisions. 
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The university continually faces such choices. No 

doubt because of the numerous competing priorities with 

which it is faced, more are usually not welcomed. Further, 

the current status quo of the hierarchy of priorities 

resists change. These and other complications would 

introduce inertia in the values-choosing process for the 

university and its constituents. 

Perhaps one essential values ingredient for the 

university must be the inclination toward introspection and 

renewal. This should be an accepted, expected, and fostered 

process. Change and the values which support it should be 

as much a tradition in the university as any other. 

Toward this end, this discussion will explore meanings 

and implications of values in the university—both from the 

perspective of the ethical operational environment, and that 

of the ethical impact it has on students. It is through 

these two channels that any lasting influences of the 

university upon the humanity of the computer age must be 

guided. 

The questions surrounding values, morals and ethics 

within the activities of higher education are a continuing 

controversy. From one extreme, the view of these concepts 

as arbitrary and externally-imposed standards smacks of 

threats to academic freedoms. Seeing the job of the 

teaching function of the university as indoctrinating 
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ideologies into students' minds is equally repugnant. On 

the other hand, the advocacy of amorality and values-free 

orientations is also unworkable and unrealistic. 

As these terms often appear in conjunction, and are 

frequently confused, definitions are in order here. 

Churchill states that 

Ordinarily the term "morals" refers to human 
behavior, while "ethics" denotes systematic 
rational reflection upon that behavior. Morality 
is the practical activity, ethics the theoretical 
and reflective one (5, p. 297). 

In other words, ethics is more than—as the term is 

popularly used—a list of standards for behavior. It is the 

consideration of the values which we shall choose to hold 

important and upon which we shall base our behavior. 

Behavior so based is called moral. Thus, the term "moral 

values" is used to denote behavior springing from 

ethically-generated values. 

Two basic issues must be addressed. On the one hand, 

we must consider the values of the university itself, and 

how it defines them relative to its internal and external 

relationships. On the other hand, we must consider the 

university's function of teaching and otherwise instilling 

into its students a clarified and enlarged set of moral 

values. The teaching problem is further subdivided into the 

issues of first, whether moral values should be taught by 
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the university, and second, whether moral values can be 

taught at all. 

Churchill (ibid.) believes that the question of the 

propriety or efficacy of "teaching moral values" is a 

misstatement. He says that the correct terminology is 

whether the university should deal in ethics—the study of 

moral values. He further restates the question to one of 

"Do students learn moral values by being taught ethics?" 

Churchill suggests that the heart of the issue lies in 

researchable questions concerning "what moral values are 

transmitted in teaching, and how this occurs (ibid.)." 

Let us assume that the transmission of values and 

ethical points of view—or lack of them—are inevitably a 

result of any significant human interaction, and certainly 

the educational atmosphere of the university. Efforts to 

produce an ethically sterile environment would probably 

produce one even more intellectually sterile. 

Along the same line, Churchill goes on to say that 

My chief aim is to make patent the inevitable 
presence of moral values in all teaching. 
Moreover, I will argue that not only are such 
values present in teaching, certain ethical norms 
are constitutive of teaching. The absence of 
these values in teaching constitute fundamental 
ethical problems in education (ibid., pp. 197-298). 

He sees two conventional views of moral values equally 

ineffective. Moral absolutism dictates values from an 

abstract set of dogma, while situational morals suggests no 
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basis for judgement other than personal preference. Both of 

these positions avoid recognition of the human power of 

reason and insight and "leaves the power to judge between 

competing values mystified and dysfunctional (ibid., p. 

299) 

Callahan and Bok echo a similar mood with the statement 

that 

. . . for many it is the teaching of ethics at 
all in higher education . . . [the concerns] 
seem to stem more from general anxiety about the 
subject than from carefully formulated views on 
ethics. . . . Are some values better than others? 
Are some moral judgements more justifiable than 
others? . . . To deny that the university is an 
appropriate place for such endeavors disables the 
institution rather than enabling it. . . .If one 
believes that enabling students to reach their own 
moral judgements is an important goal of ethics 
teaching, then the chances of indoctrination are 
reduced from the start (4, p. 24). 

The authors identify four major movements in values 

education: (a) values clarification, (b) values inquiry and 

analysis, (c) moral development, and (d) normative and 

applied ethics. They also distill five basic goals for this 

kind of education, including "stimulating moral 

imagination," "recognizing ethical issues", "developing 

analytical skills" (capacity for careful reasoning about 

ethical issues), "eliciting a sense of moral obligation and 

responsibility," and "tolerating—and resisting— 

disagreement and ambiguity (ibid., p. 26). 
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They go on to state that a reason values education is 

often resisted, in addition to the apparent ambiguity in the 

issues, is that the outcomes of the values-education efforts 

are seen as unreliable. That is, there is no guarantee of 

making behavior changes in students unless professors resort 

to strong manipulation tactics—and then there is still no 

guarantee under these questionable techniques. But they add 

that 

No one wishes to exclude the possibility of changes 
in conduct as a result of courses . . . It is the 
emphasis on predetermined moral conclusions that 
must be avoided. And courses will have served an 
important purpose so long as they help students 
perceive, articulate, and analyze moral problems, 
even in the absence of direct effects on conduct. 

The new interest in the teaching of applied ethics 
represents a turning back to questions that once 
had, and still should have, a central role in 
higher education and American life. An important 
development is now taking place: Our study 
convinces us that applied ethics is beginning to 
establish solid roots, that it is intellectually 
legtitimate, and that without doubt it answers a 
strongly felt need (ibid., pp. 26-27). 

Bok reports that the teaching of ethics in higher 

education is on a rapid upswing. College courses 

specifically designed to explore practical moral problems 

numbered over twelve thousand in 1982. Most of these 

courses were not in existence before 1970 (3, p. 123). 

A clear precedent has been established in most major 

disciplines of higher education for the study of ethical 

questions. Particularly in the professions has this been 



116 

done for many years. The sciences and business are also 

presenting students with such experiences. 

The newness of the computer disciplines within the 

university and the continuing pressures on these areas 

toward practicality may account for the fact that one finds 

very little significant consideration of ethics in these 

curricula. The current model curricula—which strongly 

influence the contents of nearly all computer science and 

information systems programs in this country—show minimal 

attention to exposure of students to ethical concerns. 

Information systems curriculum recommendations by the 

Association for Computing Machinery (13) and the Data 

Processing Management Association (6), as well as the 

computer science curriculum recommendations by the ACM (2) 

all show a striking absence of opportunities for study of 

ethics and values related to the impacts of computerization. 

In practice, it is difficult to find a frequently-offered 

course, or large part of one, dedicated to this purpose in 

most university computer departments today. 

One questions whether (a) the issues are thought to be 

so banal as not to deserve to "dilute" the curriculum, or 

(b) the issues are thought to have been already adequately 

addressed, solved, or found insignificant, and now retired, 

or (c) that there is such high value placed on an amoral 

stance that these considerations are out of the realm of the 
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technical curriculum and, if at all, are perhaps left to 

other disciplines such as philosophy or sociology. 

The above evidence calls attention to the decision-

making sources for these programs. It calls into question 

the presence or absence of university- or discipline-based 

values for exposing students to the deeper human issues 

associated with the subject. This in turn focuses concern 

upon a few possibilities. First is that the decision-making 

center has not become aware of the needs and importance of 

the issue. Second is that there may be awareness but lack 

of concern—i.e., values in directions other than the 

humane. Third is that awareness and concern may be present, 

but they have not been given high enough priority to have 

effect. 

One line of reasoning would argue that priorities for 

fostering humane values are one of many points of view and 

therefore subject to preference. This reasoning would 

possibly also hold, given the first conclusion, that giving 

"undue" emphasis to human issues would amount to a contrived 

intent toward indoctrination to a biased point of view. 

The accompanying assumption is that the "non-human" 

disciplines, of which computing seems a part, should be high 

in the amoral objectivism characteristic of much scientific 

and technical endeavor. That is, practitioners and 

educators in fields such as the physical sciences and 
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engineering sometimes seem to assume that their activity is 

immune from ethical, affective, and subjective 

concerns—indeed that such immunity provides an atmosphere 

in which the discipline properly thrives. 

The position of this study—which has been iterated 

earlier—is that the human issues and values which treat 

them with at least equal priority as technical ones, are 

over-arching concerns. They do not deserve to be placed in 

an adversary relationship with the technical concerns, but 

rather must be made to co-exist within the context of 

progress and growth of the discipline. 

The needs are for (a) a basic valuing of values—that 

is, an active commitment by the university to morality and 

to a careful consideration of the ethical bases; (b) basic 

values to exist among administration and faculty for their 

advocating human issues at least as much—and when in direct 

competition, more—than other issues; (c) commitment to 

exposing students to a meaningful values-learning experience 

within and outside the discipline, but certainly focusing 

study upon the critical evaluation of the relationships 

between the discipline, its practicioners, its products, and 

society; (d) enough assertiveness and freedom on the part of 

university and faculty to be willing to clearly articulate 

to students—formally and through example—their 

intellectual and ethical positions in these matters; and, 
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lastly, (d) a commitment of university resources to a 

continuing search for and clarification of human-based 

ethics relating to the discipline. 

Any of the above statements could be made of almost any 

discipline within the university. The need is not unique to 

the computer disciplines, but is acute there. This is so 

because of at least two important factors. First is the 

newness, fast rate of growth, and pervasive nature of 

computerization, and consequently the large number of 

"computer people" appearing in society delivering its goods. 

The second factor is also related to the problem of newness, 

in the lack of a mature development of a "conscience" or 

paradigm of ethics. 

The facts that most of the effects of computerization 

are yet to be realized and most of the conscience of the 

professions delivering it is still very immature are 

compelling imperatives for much research and serious thought 

on the matter. It will be important to anticipate needs 

before they become intractable problems. History stands in 

testimony of the ultimate consequences of ignoring human 

needs in favor of other kinds of "progress." Worse, the 

case is even clearer for the damage which can be done by 

movements which rampantly overemphasize their ideology to 

the disregard of the impacts on people. 
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The study of ethics and the clarification of values 

addresses this interface between humans and the effect of 

their actions upon themselves and their future. The 

university holds the obligation to subject its philosophy 

and actions to ethical examination. It also holds the 

obligation to be accountable for an ethical basis for its 

actions relative to the ways it chooses to become involved 

in the computer revolution. 

The Need For Renewed Liberal Foundations 

Maslow (11, p. 9) discusses the observation that it is 

a characteristic of the "higher person" to be a "better 

chooser," and thus to make better choices along the 

evolutionary path. It would follow that elevating the 

individual's ability to know and choose quality would be an 

essential ingredient in improving his quality of life and 

the subsequent effect on his world. 

It is a reasonable assertion that higher education is 

in the business of aiding the individual to refine his 

quality of knowledge and functioning, both in inward and 

outward directions, both in specialization and in 

comprehensivity. This goal is achieved in large measure by 

immersion into the thoughts and creations of "higher" 

persons, and—when available—by "studying under" such 

individuals. Also, it is a "drawing-out" process, an added 

developmental stage, as it were, intended to bring the 
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individual into new awarenesses and sensitivities as much as 

instilling new knowledge and understanding. 

This view is in marked contrast to the view that the 

purpose of higher education is for acquiring a body of 

knowledge and skills. It is training for being 

specialized—and therefore more employable—in a vocation. 

We shall use this notion to mark the difference between an 

education which centers on an improvement of society through 

the quality of the individual and one which is centered on 

the institution, programs, and curricular content aimed at 

good "products," esteem, and quantitative achievement. 

Now the questions arise as to what the goal of a 

university education really is. What can a university do 

that is good for its students and that is a unique and 

valuable experience? The multiplicity of answers to this 

question are subject to the point of view. In the 

following, some thoughts on this long-standing question will 

be explored. 

As the university holds the keys to many important 

career paths, it is unnecessary to question the validity of 

its skills- and knowledge-conveying function. This is not 

at question nearly so much as is the balance and 

relationship between the general and specialized, the humane 

and technical. 
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In describing his perspectives on the moral role of the 

university, Notre Dame president Theodore Hessburgh 

disagrees with several commonly-held views of what the 

university education ought to be. These views include (a) 

adjusting people to their community, (b) developing 

proficiency for later work, (c) instilling a comprehensive 

body of knowledge, (d) to make "good ladies and gentlemen," 

and (e) to produce the "all-around person" (9, pp. 73-74). 

His reply is that the aim is simply to produce "reasonable" 

minds. 

And by a reasonable mind I mean one which, in the 
varied situations of life, adapts its beliefs, 
attitudes, and actions to the facts of the case. 
The end of education is reasonableness. 

The case for being reasonable is not that it will 
make one successful, still less that it will make 
one spectacular, but that without it everything 
else is apt to turn to ashes in one's mouth. 

In the light of what human nature notoriously is, 
it would be praise still rarer and higher if it 
could be said of us, "Here was a really reasonable 
man" (9, pp. 74-93). 

Hessburgh's term "reasonable" is subject to further 

clarification, but does leave one with a sense that the 

educated person possess a breadth as well as a depth of 

understanding. A "reasonable man" might be another way to 

say that a person exhibits traits which lead us to believe 

that he has enough experience to accept, to tolerate, to 

more nearly embrace a fuller range of life and experience. 
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Could it be that this breadth provides the vehicle for 

becoming "fully human," while the depth provides the leading 

edge for individual and cultural growth. It would be akin 

to Carl Sagan's idea of man's evolution with tools as being 

a "hand-over-hand" process (14, p. 98). 

Another analogy would be that the breadth provides the 

backdrop and the stage, while depth plays out new scenarios 

from season to season. One cannot comfortably exist without 

the other, and the experience of breadth offers the bonds 

for making a holistic, meaningful perspective in which 

context the focusing and thrusting of progress can take 

place. 

Eric Ashby advocates the importance of both the 

vocational and the humanizing role of higher education. He 

agrees with Hessburgh's positon on the necessity of the 

"nonvocational" component. 

My claim that the purpose of nonvocational education is 
to civilise people is an example of a motive for higher 
education which must be encouraged. . . . vocational 
education is concerned primarily with means and 
nonvocational education with ends . . . a good teacher 
. . . [carries] the student from the uncritical 
acceptance of orthodoxy to creative dissent over the 
values and standards of society (1, p. 141). 

He goes on to assert that the chief aims of this kind 

of higher education is to 

. . . lift the student from a level of conventional 
moral reasoning, to . . . the postconventional level, 
where students are deliberately challenged "to reexamine 
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assumptions, convictions, and world views they 
previously took for granted." In pluralistic society it 
is essential that as many people as possible are lifted 
from the conventional to the postconventional level 
(ibid.) . 

Ashby illustrates with the example of the "half-life" 

of knowledge. Some technologists' education is obsolete 

soon after graduation from college. "We now realise that 

one consequence of this is that the half-life of some social 

institutions and cultural and moral values is just as brief 

(ibid.)." 

People are becoming not only undereducated in knowledge 

but also for living. The need is for people to be facile in 

re-orienting themselves, both intellectually and morally, to 

a fast-changing world. Moreover, it is important for them 

to have a sufficiently wide stage to allow changes in 

scenery and acts without undue disruption from rigid 

patterns of living and viewing the world. 

We see the menace of obsolete, even atavistic, value 
judgements all around us. The prime aspiration in 
nonvocational higher education is to keep our society 
pluralistic, humane, tolerant, open to alternative 
truths, and able to distinguish prejudice from error 
(ibid., p. 142). 

Ashby's assertions bring to mind the possibility that 

what may be feared in the technologist by the humanist is 

twofold. First, that the technologist may, through his 

absorption in the technical specialty, not be educated 

in—and worse, not develop values for—this flexible world 
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view going beyond just "means" to the "ends." And, second, 

that through this possible lack of humane education, the 

technologist may carry with him into his chosen work a set 

of "prejudices." 

By the nature of his lack of development and shelter 

from challenge to world views, he could be less likely to 

grow and form new and wiser perspectives. These prejudices 

could result in a distorted view of the world, this view in 

turn affecting the quality of his influence on the world. 

It should not be necessary to say that the technologist 

or computer scientist has absolutely no private claim to 

this realm of educational poverty. It can be seen equally 

in any discipline where the technique and process has 

overshadowed the deeper and broader views of its 

relationship to the world. Once again, the problem, as we 

consider this difficulty with respect to the computer age, 

is the dangerous implications of it for those involved in 

such a pervasive and widely-impacting phenomenon. 

What is needed from this perspective is a high priority 

on a humanizing core for the university education. Let us 

call this core a liberal education, but hasten to add that 

there is farther to go in the understandings and conveyances 

for quality in this dimension. The technologist's 

education, if it occurs at a university, should not be void 

of a rigorous liberal foundation. Also needed are new looks 
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at the meaning and effectiveness of this humanizing 

foundation, its proportion in the curriculum, and its 

relationship to the overall program. 

The complications are obvious. Pressures are great 

toward dilution of such standards and toward increases in 

quantity and specialization in the technical aspects. There 

is disillusionment with the efficacy of the liberal core 

curriculum, and it is not difficult to find those in the 

technical disciplines arguing across academic boundaries 

with the liberal disciplines as to the relevance of these to 

students of engineering, computer science, and many other 

technical disciplines. 

Alternately, and more generally, lip service is given 

to the liberal core because "it is good for students," and 

perhaps moreso because it is the tradition—it is simply 

required. But the argument is not a very convincing one to 

the student whose primary interests center around the 

successful accumulation of skills and credits toward 

graduation and a subsequent career. 

A good deal of "selling" is in order—selling of the 

idea of a quality liberal core education to the university 

and to its constituents. But before the selling, a good 

deal of "market research" needs to be conducted. And this 

research must be preceded by a careful re-examination of the 

"ends" desired for the graduates of programs. These 
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obviously include technical competence, but should include 

humane competence and vision as well. 

How is the balance to be struck? Should the humanizing 

core have higher priority? There is a case to be made for 

the undergraduate curriculum being considered "basic" 

education, in which case the humane components, with some 

enlargement of definition to include scientific and 

technical appreciation and skills, could be "the" 

curriculum. 

Specialization, some would reason, should be reserved 

for graduate study. But the university, in the press of 

answering the demand for its being a job-getting exercise, 

bends more and more in the direction of specialization, to 

the detriment of Asby's "nonvocational" core. 

Laurence Veysey observes that the history of higher 

education in this country is marked by a "pendulum swing" of 

trends toward and away from the emphasis on liberal 

education (18). Certain of the eastern Ivy League and 

similar schools have always been havens for a high emphasis 

on the liberal arts, but the larger and more public 

institutions have experienced this vacillation of trends. 

Veysey sees the trend slowly—and in some cases more 

boldly—moving away from the valuing of the liberal arts 

toward its two compteting phenomena. 

During the longer history of the American 
university, the liberal arts have functioned as one 
contending interest among three—the other two 
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being the utilitarian orientation toward practical 
careers and the quite independent drive toward 
advanced scientific and scholarly research. 

The drive toward emphasizing a broad liberal 
education . . . was always a minority phenomenon 
within the university once the old-time college 
bowed out. 

The question is whether there is now a really new 
crisis over the survival of liberal education, in 
terms of the utilitarian upsurge . . . are we 
witnessing the final beginning of a long-delayed 
triumph of utilitarianism, making the academic 
landscape bleaker than it has ever been in American 
history . . . (18, p. 22). 

He continues with the comment that the liberal 

education, since it characterizes much of the nature of the 

"elite" universities, has come to be identified as a "luxury 

item." This bias sees the liberal education as a desirable 

component of education, if one is affluent enough to not 

need the more "rigorous, practical" one—dictated by 

middle-class economics. This and other stigmas, general 

misunderstanding of the value of this kind of education, and 

its perceived irrelevance to the "real world," has made it a 

very poor competitor with the demands for utilitarianism, 

science and technology. 

In the computer age, the press for skills learning, 

keeping pace with rapid technological changes, plus higher 

and higher specialization, could accelerate this trend 

further. Not since the science boom of the Sputnik era have 

so many pressures been placed on the university for it to be 

a technological resource. 
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Steven Muller, president of the Johns Hopkins 

University has used the analogy that this technological 

momentum leads to the observation that 

. . . universities are turning out potentially 
highly skilled barbarians: People who are very 
expert in the laboratory or at the computer or in 
surgery or in the law courts but who have no real 
understanding of their own society. 

Higher education has done itself and the society a 
tremdous disservice by selling itself in terms of 
economic return. This is leading to a highly 
specialized and fragmented undergraduate curriculum 
(15, p. 57). 

He decries the apparent fact that we are playing penny 

wise and pound foolish with the future of higher education 

and society itself. Today we do not have any of the great 

philosophical leaders such as Dewey or Whitehead making 

contributions to the directions of education. It rather 

appears to be following a "path of least resistance," toward 

the most attractive forces. 

I don't know of a period when society has been as 
short of what we called philosophical analysis as 
we seem now, especially analysis that has wide 
impact. Whom would you classify as a philosopher 
in this society? I don't think we have anybody 
(ibid., p. 58) . 

It would follow that this absence is a glaring 

indication of the trend of events in the directions of the 

practical, concrete, short-range views which seem to be 

becoming more prevalent in society and higher education. 

Muller's remedy for this is a reawakening of education for 
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the understanding of people, of values, of relationship to 

society, and of relationship to history. This requires a 

broadening education, not a specializing one, exclusively. 

From the perspective of this study, this kind of 

experience will be defined as the liberal education, in 

which specialization and technique have a place, but do not 

rule. 

Veysey sees the need to be one of a new view of the 

meaning and content of the liberalizing core education. 

Although the name elicits memories of a kind of education 

which once was much more prevalent in the university, this 

position is not a nostalgic bid to return to the "good old 

days." It is not so simple as a "back to basics" movement. 

Perhaps a newer term is in order. Let the old one suffice, 

however, because some important things happened in the 

traditional liberal education when it was well done. It is 

our position that we can benefit from these today. Modern 

updates are of course in order to address both the new 

pressures from technology and new understandings of man. 

On the question of the meaning of the liberal 

education, Veysey sees that it basically is a 

way of questioning . . . an appreciation for the 
tenative, incomplete nature of all knowledge . . . 
a healthy skepticism . . . for all intellectual 
schemes that are handed down from on high . . . 
openendedness of serious inquiry into meaning . . . 
[wrestling with] significant human questions while 
developing an appreciation of their complexity (18, 
pp. 23-25) . 
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In short, this kind of critical thinking skill amounts 

to intellectual de-idolizing of any of the many forces which 

enslave the mind and spirit of man. It is the position of 

this study that the university education is incomplete if, 

for any subject that students claim credit and exposure, 

there is not such a broadened perspective about its 

implications, limitations and deeper significance to 

mankind. 

One of the major symptoms of the computer age is in our 

idolatry of the technology. It is "magic", as it were, and 

we largely stand in awe and lesser esteem in its shadow. We 

are led to believe this by many in the computer producer 

community as well the many who propagate the myth outside 

that realm. 

It could certainly be seen as an important duty of the 

university, the academic computer disciplines, and the 

computer professions, to make concerted efforts to dispell 

the need for ego- (or whatever other kinds of)-gratification 

based on the mystification of people over technology. 

If technology per se is not the "cause" of this or any 

human difficulty with it—either in its immediate or long 

range sense—the imperative still exists for the producers 

and educators of it to cross disciplinary boundaries to 

understand these difficulties and to see that the gap is 

bridged, whatever the cause. There must also be enough 
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vision and intellectual honesty that students are 

intentionally exposed to an education which does not merely 

propagate and exhalt the idolatry, but fosters a healthy 

quality of skepticism and "looking beyond" the immediate 

presenting realities. 

Buckminster Fuller, in his treatise on the needs for 

education in the new age, contrasts the trends toward 

specialization with what he calls "comprehensivity 

functioning." He does not isolate this need to the 

university level, but to education in general. However, at 

that level such comprehensivity seems even more important. 

Computers, suddenly making human beings obsolete as 
specialists, force them back into comprehensivity 
functioning, which they were born spontaneously to 
demonstrate. 

Biological and anthropological studies reveal that 
over-specialization leads to extinction. We need 
the philosopher-scientist-artist—the 
comprehensivist, not merely more deluxe-quality 
technician-mechanics. 

Artists are now extraordinarily important to human 
society. By keeping their innate endowment of 
capabilities intact, artists have kept the 
integrity of childhood alive until we reached the 
bridge between the arts and sciences. Their 
greatest faculty is the ability of the imagination 
to formulate conceptually. . . . The miracle is 
that the artists are human beings whose 
comprehensivity was not pruned down by the 
well-meaning but ignorant educational customs of 
society. Artists are really much nearer to the 
truth than have been many of the scientists. 

[there is talk about] the terms "right-hand" and 
"left-hand" science. Right-hand science deals in 
[things "proven"] while left-hand science deals in 
all the as-yet unknown or unproven, that is, with 
all it is going to take intellectually, 
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intuitively, speculatively, imaginatively, and even 
mystically, by inspired persistence, to open up the 
as-yet unknown. 

We adults must learn about our universe and how to 
modify the environment in order to permit life to 
operate and articulate the innate capabilities of 
humanity, the range and richness of which we are 
only beginning to apprehend. Innate cerebral and 
metaphysical capabilities have been frustrated by 
negative factors of the environment—not the least 
of which are the people in it who surround every 
individual. Today the young people really want to 
know about things, they want to get closer to the 
truth . . . (7, pp. 94-105). 

This suggests an even larger dimension of the quality 

of education required for the person of the computer age. 

The computer is but a symbol of the tools which we are 

placing into our human "bag of tricks" for exploring this 

left-hand world. When the definition of "science" is 

allowed to expand to the size impled by Fuller, it includes 

much more than what we segregatedly call science now. The 

comprehensivity—in another word, holism—provided by the 

more humane view of the world begins to approach this view 

of science. 

Fuller's use of the term "artist" can be taken to mean 

more than practitioners of the arts. It can be seen as 

symbolizing those qualities of vision and connectedness 

necessary for the complete humane treatment of life. He 

expresses the importance of the survival of the artist mind 

as a salvation—for helping us toward the needed new 

directions of science and technology. It is a larger way of 
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seeing and considering how the world and humanity—and 

whatever is beyond that—fit together—an ecological view, 

in the fullest sense. 

It is most important now that the non-mechanical 

virtues of man are his most important way to "compete" with 

machines. The need for "gap bridging" which is now upon us 

could be taken to represent needs for new educational 

directions preparing students to meet their technical world 

with this holistic, humane vision. 

It is not a question of whether or not we shall teach 

technical specialization or a generalized, humanities-

centered curriculum. It is a question of whether we shall 

impart to students a more complete way of seeing and making 

more sense out of their world. Or, in contradiction of 

that, shall we simply help them to produce more numerous and 

more specialized pockets of disjointed knowledge, each with 

its concomitant tools and profits, and each with often poor 

or nonexistent channels to the others. 

This raises the question of how man can progress with 

such lack of integration and continuity of the bulk of his 

experience, whatever the subject area. The rather obvious 

answer to this question must be acknowledged along with the 

implications it has for the ways universities usually 

conduct their curricula. 
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Although experimental attempts are made at times to 

bridge these curricular gaps, we have little more than the 

concept of the "core curriculum" for a model of an 

integrating college experience. Other attempts are made at 

"capstone" or "policy" courses at the end of the last year, 

but these have not gained a reputation for doing the job 

either. 

It is not a productive argument to pit the merits of, 

for example, computer science studies against the merits of 

classical humanities in attempting to determine which shall 

have dominance in the college curriculum. What is needed is 

a radical restructuring from a philosophical and values base 

that recognizes both the humane and the technical dimensions 

of man. 

Just as important is the necessity of new research and 

development of curriculum to integrate these dimensions 

toward a holism which, along the lines of Fuller's views, 

will provide us with a "science" of education for the new 

age. Without such a formally-promoted new integrated 

discipline, it is doubtful that any such integration will 

take place on its own. Based on the indications of the 

continued fragmentation of knowledge areas, it seems more 

likely that, left on its own, education will move farther 

away from a holism rather than toward it. 



136 

Literacy in the Computer Age: 

Articulation of the Humane 

A popular trend today is the so-called "computer 

literacy" movement—making the masses knowledgeable of 

computer potentials. There is growing debate as to just 

what that literacy includes, but most of the discussion 

centers upon content-specific questions. There is not much 

significant debate as to the holistic implications of this 

new movement. What seems to be missing in this issue may 

give us a clue to what is missing in our overall educational 

treatments of the place of technology—particularly 

computers—in the university curriculum. 

The job may be summed up in the statement that the 

university is in the business of turning out a "literate" 

product. The computer literacy movement may do us a favor 

in focusing upon the juxtaposition of the two terms, 

"computer" and "literate." For, whether the intention is to 

produce a computerist who is sensitive to all of his world, 

or a non-computerist who is an effective and wise user of 

technology, the overall philosophy still holds. 

The January, 1982 issue of the Phi Delta Kappan 

was dedicated to articles on computer literacy. For the 

most part, these articles extolled the virtues of computing 

and the needs for schools and educators to respond to the 

growing trends for putting computer education in the 
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curriculum. Most of the treatment concerned content and 

motivational questions. In an interesting piece of 

editorial strategy, the issue also contains an article by 

Maxine Greene on literacy—of the non-computer-related kind, 

In her discussion of the dimensions of the meaning of 

literacy in the context of education, Greene sees that 

Our task is to move young people to be able to 
educate themselves. . . . Doing so, they may find 
themselves in a position to discover and use 
certain of the concepts that enable literate human 
beings to impose order and meaning on inchoate 
experience. Concepts are perspectives of a sort; 
they are clusters of meaning. They empower persons 
to organize experience in order to interpret it, to 
have some power over it, to see and, yes, to say. 
To achieve literacy is, in part, to learn how to 
think conceptually, to structure experience, to 
look through wider and more diverse perspectives at 
the lived world. 

There are "lived actualities" that raise questions 
not now answerable, thoughts to be put away in the 
mind, to be reconceived and reexamined and, later 
on, explained. Let me emphasize my concern for 
consciousness and the linking of consciousness to 
thinking and explaining. To feel passive or 
powerless is to be open to the despair and horror 
most of us . . . know all too well. . . . [People] 
need to be empowered to give voice to what 
horrifies them, what dulls and deadens them . . . . 

Of course it is a burden for the teacher [and 
institution], but meaningful literacy is most 
unlikely if teachers do not display, against all 
odds, the modes of being (and of foresight and 
integrity) they wish students to choose for 
themselves (8, pp. 328-329). 

The implication is that literacy is a vehicle for 

discovering the humane, learning to package it and connect 
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it to life, and learning how to communicate and incorporate 

those larger learned meanings back into life and work. 

Thus, the goal for the university curriculum is to 

enable a person not only to conceptualize well and to be 

able to articulate that knowledge, but always to tend to 

look for the larger concept, to articulate beyond the 

common. In Green's words, "Literacy, after all, ought to be 

a leap (ibid.)." 

So, what the education of the computer age must become 

is that which at least avoids what the "fearers" of 

computerization fear it could become—a world of passivity 

and insensitivity, to what is human, what is beyond the 

immediate, what came before now, and what can come with our 

fullest awareness of who we are and have been as a people. 

Therefore, the literate graduate of the university of 

the computer age must possess this ability and interest in 

leaping, in considering the establishment of goals and 

profits beyond those demanding immediate attention. The 

learning required to do this—on the part of the 

student—and accepting the responsibility to make this a 

high goal of higher education—on the part of the 

university—are not easy tasks. They both require a 

discipline which would come from deep-rooted values in 

carrying forward and enlarging the heritage of mankind. 
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They are carried forward by a new articulation based on 

an awareness of what it is we are carrying forward, glimpses 

of what we might be unfolding toward, and an integrated 

learning of the means by which that journey can be enabled. 

There is much to be done to know what this is and then to 

implement it. 

The university cannot be matched for its depth and 

capability for addressing these ends. Computer technology 

certainly is and must be a part of the means. But to lose 

that perspective and let it be any kind of end in itself is 

to retard the adventure. Neither the university nor society 

can afford any such lack of progress. 

Chapter Summary 

This chapter considers the traditional roles of the 

university and the appropriate parts of those traditions 

which seem to offer a vehicle for maintaining and enhancing 

the humane quality of modern higher education in the 

technological age. 

The widely-accepted social responsibility of the 

university places it in a fundamental and unavoidable role 

for the addressing of the important human issues in the 

world, if not as a change-agent, then as a critical observer 

and contributor of persons sensitive and able to become 

change agents. The advancement of means to enable a high 

quality of life should rank as high a value for the 
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university as the advancement of excellence in technology 

and technique for their own sake. 

The traditions of the university, ranging from 

vocationalism, professionalism, to research and liberal 

educational emphases are examined. These roles have blended 

in most of modern higher education into various mixtures 

dictated by the internal and external forces molding each 

individual institution. 

Forces on the university determining its directions 

are more numerous and more powerful than in the past. 

Internal values systems are largely ignoring humane values 

in curricula. Rather, they are yielding to the forces 

advocating technological excellence and competition for the 

growing student populations demanding computer-related 

"job-getting" skills. 

All the traditional areas of involvement of the 

university should be employed to assure the promotion of 

the quality of human life through their programs. Pro-human 

values should not be inconsistent with the overall or 

specific missions of the university. 

The idea of values is basic to the question of the 

university's humane mission. In the current technological 

trends in higher education, long-range cultural ideals have 

suffered. The chapter calls for a renewal of an idealism 

for the quest of human excellence. 
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The chapter hypothesizes the need for idealism in man 

and consequently in higher education. Man's quest for a 

higher state for himself is evidenced partly by his 

continual search for these kinds of "truth." Indeed, 

education itself is a prime example of this search. 

Therefore, values toward a humane education may not be 

merely an arbitrary point of view, but rather an expression 

of a deep human affinity toward its own higher state. 

It seems apparent that much of the movement away from 

the advancement of humane values in higher education 

threatens to erode the most important vehicle for the 

promotion of these values, and therefore to interfere with a 

long cultural migration toward higher qualities of life. 

In higher education, the examination of values must be 

re-established as a basic process by the institution, for 

both itself and its students. The university should not 

shrink from the studies of ethics in any of its fields. It 

should not presume to think it possible to be amoral in its 

influence on its students or society, for modeling of values 

and influence resulting from its actions or lack of them 

will invariably take place. 

In the computer-related disciplines one finds a serious 

lack of consideration of human values and ethics. The 

relative newness of these disciplines and the pressures 
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toward technical competencies in the curriculum work against 

the consideration of these values. 

The values for human needs and worth should be present 

in at least equal measure as values toward non-human 

endeavors. Humane values are an over-arching concern and 

must not be seen in an adversary relationship with other 

objectives. The university must commit its resources to 

creatively facilitate the fostering of an environment 

conducive to an understanding of, and concern for, the 

quality of the human condition. 

A primary vehicle for this approach should be the 

renewal of liberal foundations in higher education. The 

chapter develops a view of the quality and objectives for a 

liberal education. Liberal education is not so much a 

function of content or areas of study, as it is a way of 

enabling the learner to see and approach his world and the 

interrelationships involved in it. 

An important lesson of the computer age may be that 

man, as a specialist, may not be able to "compete" with 

technology, particularly computers. What may be called for 

is the possession of a new kind of wholeness in viewing and 

dealing with his world. A "new" liberal education can be 

the key to this need. A movement toward comprehensivity and 

holism in education could reinstate man to a more 

productive relationship with computer technology. 
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Further, the creation of a technology which enables and 

complements this relationship is in order. 

The concept of literacy is examined and found to have a 

vital connection to the liberal education. The popular 

term, "computer literacy," has implications which reach 

farther than the useage commonly intended. The 

juxtaposition of the terms "computer" and "literacy" suggest 

the need for the person of the computer age to be 

literate—that is, have a wholeness of vision—while also 

having skills—both humane and technological. This applies 

equally for both the consumer and the producer. The 

university offers the greatest possibility for producing the 

environment in which these important lessons may be learned. 

It is the position of this study that neither the 

university nor society can afford for these issues not to be 

addressed in the higher education of the computer age. 
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CHAPTER VI 

THE NATURE OF THE CURRICULUM FOR A 

HUMANIZING COMPUTER EDUCATION 

Consistent with the holistic emphasis of this work, we 

shall adopt a definition of curriculum that involves all the 

components of the learning situation—not merely a set of 

strategies for the application of knowledge. This learning 

situation includes the learner, the environment, external 

forces, the facilitators, the institution, the condition of 

the learner, the goals for outcomes, as well as the 

strategies and tactics for seeking the achievement of these 

goals. 

This chapter will offer for consideration a number of 

broad models and paradigms for curricular arrangements. 

These will include specific programs, recommendations, 

points of view, and suggestions for further thought, 

research, and development. Before proceeding with this, it 

will be necessary to discuss the intended outcomes—the 

boundary conditions—for the new education. These can be 

seen as learning objectives. 

The overall objective for this curriculum will be to 

influence within society a computerization which has at its 

base the valuing and fostering of the growth and fulfillment 
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of human potential and the quality of human life—both on 

the individual and societal levels. 

This proposed education will not presume to train 

computerists to produce a certain kind of computerization 

nor to do specific things to or for people—as, for example, 

a social work program might. It need not be the vehicle for 

a social ideology, but in a sense is. It is in the same way 

that higher education in a free society should model for its 

students the qualities that permit that relationship and how 

to accept the obligation to maintain that freedom. 

Similarly, neither will this study suggest to make a 

consumer who will demand a certain kind of product. It is 

intended as an effort at enlarging consciousness and 

conscience, rather than one of incitement of a movement. 

Characteristics of the Humane 
Core Curriculum 

This section will present a broad set of objectives for 

the humane core curriculum. The core will be defined here 

as the set of general studies to which all students should 

be exposed, regardless of major. Its purpose is to provide 

skills which are useful and meaningful throughout the rest 

of the program, instead of a disjoint set which are no more 

than requirements to be satisfied. The characteristics of 

this curriculum will be considered here, as opposed to 

specific content or course structure. These points are 
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subject to much more research and develpment relative to the 

environment in which they would be implemented. However, 

the recommendations to be presented reflect as thoroughly as 

possible upon the premises and positions developed thus far 

in this study. 

Comprehensivity Studies 

The aims of the new curriculum will seek to produce a 

sensitivity, connectivity, and a more comprehensive world 

view in the computer producer and consumer, which will then 

naturally influence the course of events in humane 

directions. That is, what is judged to be missing, and the 

largest need, is the educational opportunity for people of 

the computer age to develop an ecological view. This will 

be a holistic view of their relationship to the world, to 

each other, to history, and to their future, including the 

use and appreciation of new tools for helping in this. The 

curricula supporting these perspectives satisfy the 

definitions of "humane," already developed. 

For more specific dimensions of the humane mind as 

viewed by the humanists, the humanities, and the literacy 

points of view, the reader is referred to ideas developed in 

earlier chapters. In summary of those qualities seen as 

important to learning objectives, some thoughts will be 

reviewed here. 
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From Kreyche we hear: 

It is itself a sign of humanness that in our era of 
rapid changes, we can take time out to discuss the 
meaning of humanness . . . . In an age of special-
ization a high price must be paid by the generalist for 
unavoidably being somewhat superficial and out of touch 
with the latest developments. But human nature is not 
one of the latest developments . . . It is a quest, for 
despite differences, we share a commonality with the 
past and must re-examine that past as one step toward 
discovering who we are; that is to say, not only as 
individuals but as humans (16). 

From Hessburgh we hear: 

First question: Are science and technology a blessing 
or a curse in today's world? . . . Most simply, they 
represent two great realities: knowledge and power. 
Insofar as one becomes competent in science and 
technology, one possesses this knowledge and this power 
. . . . Herein lies the true meaning of science and 
technology as a blessing or a curse in our day. It is 
not the quality of our science and technology that 
really answers [this] question, but the quality of our 
scientists and engineers as persons. It is mainly 
persons who give a moral quality to things, who bless 
or curse, who do good or evil, with the means 
available. 

Second question: Are science and technology the 
greatest forms of knowledge and power in the world 
today? . . . One can well respect and reverence this 
knowledge and this power . . . [they practically 
represent our modern-day physical world]. One can say 
all this and yet not admit that science and technology 
are the greatest forms of knowledge and power in our 
day. To disagree, one need only believe that there are 
realities that transcend the physical order . . . . 
indeed this power and knowledge need something outside 
and beyond themselves for their true meaning and 
direction in the total life of mankind . . . . In 
saying this one need not denigrate science and 
technology. It is not a question of either-or, but of 
both-and. It is a matter of proportion, of total 
meaning (14, pp. 91-92). 
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Hessburgh, Fuller, Fromm, Maslow, and many other 

humanist thinkers advocate an educational approach which 

de-emphasizes specialization in favor of what Buckminster 

Fuller calls education for "comprehensivity functioning." 

Fuller, an outspoken advocate of the uses of high technology 

in the service of human excellence, speaks most specifically 

of the education of architects, but one can easily transpose 

to a more encompassing meaning including any who will become 

articulators at the human-technology interface. 

This "comprehensivity curriculum" will prepare the 
[graduates] to gain the design initiative, performing 
thereafter not as economic slaves of technically 
illiterate clients and patron despots but as 
comprehensivists, integrating and developing the 
significance of all the information won by all the 
respective disciplines of the specialized sciences and 
humanities, converting this information into technical 
advantages for world society in completely tooled—up 
and well-organized comprehensive anticipatory "livingry 
systems." 

Humanity is beginning to transform from being utterly 
helpless and only subconsciously coordinate with 
important evolutionary events. We have gotten 
ourselves into much trouble, but at the critical 
transformation stage we are reaching a point where we 
are beginning to . . . . know a little something. We 
are probably coming to the first period of direct 
consciously assumed responsibility of humanity in the 
Universe. 

Our most important task is to become as comprehensive 
as possible by intellectual conviction and 
"self-debiasing," not through ignorant yielding, but 
through a progressively informed displacement of 
invalid assumptions and dogma by discovery of the valid 
data. In this development, the young will lead the old 
in swiftly increasing degree . . . . Let us respect in 
our children the profound contribution trying to 
emerge. The Bible was right: " . . .and a little child 
shall lead them." (12, pp. 106-112)." 
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It is more than coincidental that this kind of 

comprehensivity approach, thought by Fuller and others to be 

the salvation of our humanity in the age of technology, is 

very similar in thrust to the concepts related to literacy 

within the humanities, and the "higher person" referred to 

by Maslow and others. 

It may also be possible that the recent emphasis on 

"computer literacy" education may be highlighting some 

overall needs for computer curricula. (An interesting 

parallel here is the increased effectiveness and quality 

approaches in public education developed as a result of 

research for special education.) The general nature of 

these literacy curricula and the need to connect them to the 

lives of "common" people have indicated the need for much 

more of a humane approach—more of a "here's how computers 

can be good for people" approach. This seems to be a 

valuable new direction in the progression of computer 

education, and a lesson which will hopefully be migrating 

toward the technical and professional tracks as well. 

Therefore, this work suggests for the curriculum of the 

computer age a strong emphasis on—adopting Fuller's 

term—comprehensivity. This emphasis will certainly be in 

competition with forces promoting more intense programs for 

the computer "majors," and simply "crash-course" technical 

competencies for computer literacy students. This is one of 
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those competing forces against which the university balances 

the longer-range and intangible values issues. The demand 

for a more adequate supply of technologists in the 

marketplace is not an imperative for higher education to 

compromise larger values. If society and the marketplace 

demand more from the university in that respect, then the 

university can demand more of these patrons by employing 

their support in seeing that overall quality does not become 

an inverse function to quantity. 

John Kirley, editor of Datamation, a leading computer 

trade journal, sees the possibility of the computer industry 

actually leading a "liberal arts renaissance (15, p.29)." 

He asks, rhetorically, the question of why, since industry 

pours millions of dollars into the research universities, it 

does not do so for the liberal arts colleges. He cites 

examples such as the importance and effectiveness of well 

educated computer producers, and that "our future ability to 

compete in world markets and our much needed rise in 

productivity is dependent, in the long run, on people 

skills, not things." He goes on to point out that 

it is time to rid ourselves of an artificial 
division . . . a reductionist view that preaches 
specialization, and, in education, has separated 
the humanitites and sciences to the detriment of 
both. In the perspective of the new physics, a 
holistic view that sees the interconnectedness of 
all things, there is a great need for people who 
can translate this "systems view" . . . into 
everyday reality . . . The reunification of the 
sciences and the humanities is essential as we move 
into the Information Age. Private industry [and 
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education] must look to the long run—we need both 
short-term technological solutions and long-term 
systems solutions; we need generalists who are 
equally at home in the sciences and humanities as 
well as narrowly focused technical specialists. 
. . . a merging of these artificially separated 
disciplines could be a powerful tonic for both our 
colleges and our corporations (ibid). 

This, too, points to a comprehensivity emphasis. It 

is not simply a generalist versus a specialist kind of 

education. It puts high priority on the education of the 

literate student, in a newer sense of the word. These 

graduates will be able to assume the responsibility of 

bridging the sometimes huge gaps between technical and 

humane problems. They must become as people who have one 

foot in each world. 

Kirkley does not elaborate, but let us interpolate his 

remarks with the comment that both his "generalist" and his 

"specialist" must be equally educated for literacy to some 

important minimal level. He suggests that much more 

emphasis is needed in this effort. It will cost money, and 

it will take commitment on the parts of the patrons of 

education—and education itself—to make it happen. 

Moreover, it will take a breaking with the "old tradition" 

of seeing boundaries between the specialized and the 

general, the humane and the technical. 

As important as comprehensivity per se is the need for 

building the broad-based curriculum on integrative and 

interdisciplinary approaches. This is one of the harder 
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efforts to manage. Academic territorialism is a force the 

inertia of which can discourage valiant and creative 

attempts at opening its borders. Richard Meeth (19) 

describes the interdisciplinary concept in a four-category 

continuum, the lowest stage being called "intradisci-

plinary," and the highest "transdisciplinary." The first 

stages deal between the disciplines, or combine their forces 

to solve specific problems, but consider the disciplines as 

fairly intact entities. The highest level, however, 

transcends the disciplines and centers on the need. These 

approaches 

. . . start with the issue or problem and, through 
the processes of problem solving, bring to bear the 
knowledge of those disciplines that contributes to 
a solution or resolution. . . . The teachers need 
to be resource persons, broadly acquainted with 
many fields or thoroughly grounded in knowledge 
theory. Consequently, very few institutions 
attempt transdisciplinary study, even though it is 
the most comon approach to the major issues that 
confront society. Perhaps long-range planning is 
not widely practiced in education or in our society 
because so few are prepared to think in 
transdisciplinary ways (ibid). 

Planning, the concept of preparing for the future, is 

so accepted in all areas of organized endeavor as to be 

considered an axiomatic necessity. It is curious, however, 

that among the institutions most heavily invested against 

futuring and planning, the university seems to be one of the 

larger investors. This is perhaps not by intention so much 

as it is by the nature of the segregated disciplinary 
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categories and their concommitant inability to ease 

boundaries and join forces with others in the solution of 

significant problems. Considering that the university is 

one of the greatest existing repositories of resources for 

doing this, it is unfortunate that the tradition of its 

structure maintains it in a state of limited efficacy. 

It is similarly unfortunate that such a structure 

models this value system for its students, and leaves them 

unprepared for meeting the very transdisciplinary problems 

in their world. Even worse, it leaves them largely to 

believe either that problems which lie outside of "their 

discipline" are not "their problem," or that only the tools 

that they know are appropriate to the problem—Maslow's 

hammer-nail theory again. 

Humane Skills 

The second important dimension of the humane curriculum 

is that of instilling what we shall term "humane skills." 

This, too has been virtually lost in the shadow of the 

compartmentalization and technical emphasis in many 

curricula. It is so to the extent that the teaching of 

humane skills is done only in their respective discipline 

areas, out of the reach of many students' programs. There 

is interaction of disciplines, but it is generally of the 

form of borrowing rather than integration. The term "skill" 

is used here merely to indicate the need for knowledge which 
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can be transferred and used. These skills involve 

facilitating for the student a broad understanding, 

appreciation, and effectiveness with humankind. 

Literacy.—Humane skills touch in many ways upon the 

dimensions of the human condition. They would involve 

learning many different ways of viewing this condition. 

They include perpectives from disciplinary areas such as 

psychology, sociology, anthropology, religion, psycho-

spiritual experience, philosophy, human communication, 

literature, spoken languages, history, and the arts. But 

these cannot be seen any longer as separate citadels of 

theory and practice; rather, they represent approaches, from 

differing views, to the nature of man. And as such, they 

must, in the humane curriculum, find themselves in relation 

to each other, not just in the way of one using another, but 

in their sharing common goals which transcend their 

boundaries. 

It becomes clear that this is essentially an expanded 

meaning for the studies of the "humanities." The 

humanities, along with the unfortunately segregated topics 

of mathematics and science, once constituted the classical 

"liberal" education. If one includes somewhere an 

additional place for the study of computer and other 

relevant modern skills, we have the pieces—though not yet 

the spirit—of the "new curriculum." 



157 

To be blended with this approach—which must be 

developed into a more integrated gestalt: an environmental 

view—are "how to's" which relate to the uses of this broad 

knowledge to enhance what Fuller called livingry 

systems—the effective getting-on-with of life, as it can 

be. In Maslow's terms, it would be the set of tools for 

making one a higher person, in order to make the world a 

higher place in which to live. The experience of the new 

liberal learning will enable the student to develop a 

broader understanding of the system Man and to transfer that 

understanding through the media of all the humane skills 

toward solving problems. 

Reading.—Although discussions of the university 

curriculum tend to avoid this issue, a sound ability to read 

is the one prime tool upon which all the above skill 

learnings will be based. It is not difficult to find 

studies showing a high correlation between the ability to 

read and any other dimension of literacy, or success in 

school for that matter. It may also account as a larger 

than imagined factor in the selection of the analytical and 

manipulative subject areas by some bright students in 

preference to the more verbal disciplines. If this were the 

case, it would further insulate these persons from literacy 

and many views of the humane, thus contributing to the 

visible impasse between the "two cultures." 
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Therefore, it should be made a basic tenet of the new 

curriculum that students will learn to read. And it should 

not be below the university to see that this simple skill is 

firmly implanted, or at the very least, already present at a 

high degree of proficiency. This definition must be 

expanded to the remediation of undiscovered learning dis-

abilities, many of the techniques for which were hardly 

available for many of today's university-aged students in 

earlier years. 

Reading and the use of the literature must be made an 

integral part of all segments of the curriculum, just as 

should be the ability to write and express oneself. For a 

university to graduate students who have only marginal use 

of these skills, whatever their "major," is no more 

excusable than graduating physicists who cannot use 

mathematics. 

Personal Growth.—Another concept addressed in an 

earlier chapter is that of "personal growth." It is assumed 

that the years of the college education will be a time of 

personal growth for the individual. However, the 

controversy continues as to the proper role of the 

university in involving itself in the process. It is as if 

the university expects that its lack of acknowledgement of 

that involvement disguises the fact of the impact it already 

has. Largely, these concerns have been left to the 
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semi-futile efforts of—also largely segregated—"student 

affairs" divisions within the university. 

The university must discover and own its role in the 

personal growth in its students, and must program suitable 

experiences for its facilitation. Programs and courses for 

these kinds of experiences exist presently within some 

college curricula. However, much research, coordination, 

and more involvement throughout the university is in order 

to address this area suitably. This dimension of the humane 

education, like that of ethics education, can be creatively 

promoted to guide and enhance students1 personal development 

without making the university liable to accusations of 

"manipulation" and "indoctrination." 

Communications Skills.—In addition to the 

student's understanding of his external and internal worlds, 

let us emphasize another subset of qualities involving the 

relationships between the two: communications skills. It is 

rather a "given" that students will somewhere in their 

college career learn how to communicate effectively, both in 

written and spoken form. But, unfortunately, most do not, 

nor do their programs require them to learn this skill to a 

very large extent. 

One fact of computerization of any kind is that it is a 

human-intensive activity, in one way or another. It is 

widely recognized that computer producers participate in 
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communications as much or more than they do in any other 

activity. Brooks (6) makes many references in his book on 

software engineering to the necessity and complexities of 

communications in the systems design process. The higher-

level the task and the more people involved exponentiates 

the communications problems to the point where success of 

the project hinges totally on the success of the proper 

management of communications. 

A study by Sawyer looked at the needed skills and 

aptitudes of computer systems professionals (24). It 

compared how these characteristics were ranked in importance 

by non-computerists to rankings by the computerists. Her 

results showed that the most highly rated skill by the 

professionals was that of inter-personal communications. 

However, not only the "person on the street," but even the 

college students responding to the survey saw communications 

as a skill of very low importance. McBath (18, p. 204) 

cites an executive of I.B.M. Corporation as saying that 

hiring decisions for professional computer personnel are 

based first on inter—personal skills. The executive states 

that the technical skills can be taught by the company if 

the applicant proves to be a good "people person." 

The definition of communication used here exceeds 

merely good articulation, but involves transmitting 

information in ways which most nearly achieve understanding. 
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Additionally it means being able to monitor the quality of 

both the sending and the receiving. Closely allied to this 

skill is that which might be simply called "human 

relations." We shall group both of these under the heading 

of "communication skills." Knowing the workings of 

transactions and dynamics between people, and being able to 

understand and to be understood has never been so important 

as it is in today's machine-paced life style. 

It can also be said that good communications skills are 

not strictly limited to the learning of techniques. They 

are, as are all the other humane qualities, a product of the 

dimension and finesse of the human mind. Part of this 

learning is that the environment and the medium, along with 

time and care are equally valid partners with theory and 

method in the skill of communication. A highly significant 

part of the gestalt of the humane curriculum must be the 

integration of experiences to help the student become 

skilled in and appreciative of effective communication. 

Thinking Skills.—As a final addition to this list 

of important skills for the humane curriculum, let us 

categorize a set of abilities termed simply "thinking 

skills." It will include several styles of cognitive 

processes which could be identified with the terms "critical 

thinking," "analysis," "creative thinking," "synthesis," 
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"evaluation," "imagination," and an offshoot of the computer 

age, "algorithmic thinking." 

Along with skill in cognitive processes comes the 

ability to organize and approach problems and information. 

It involves knowing which types of thinking are appropriate 

to specific situations—for example which problems lend 

themselves better to more concrete, linear thinking, or to 

more random, creative processes—and having the facility of 

mind to "shift gears." It also presumes skill in 

organization—managing the effective storage and retrieval 

of useful thought modes and information. The student must 

learn how to learn. He must be prepared to find improved 

tools—such as the computer—to enhance his thinking skills, 

to seek the expansion of the powers of mind, and to believe 

in mind as the most important tool he will ever possess. 

This topic is listed here to point out the importance 

of its acknowledgement by the curriculum as a basic desired 

learning outcome. Most often, the acquisition of this 

skill, as in the case of many others, is left to chance in 

the assumption that it will be a natural result of the 

overall education. As in the teaching of values, it is 

inevitable that thinking modes are taught; the question is 

simply one of intention and desirability. The unreliability 

of desirable outcomes demands a more intentional approach. 
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All of these kinds of thinking can be exemplified and 

experienced through the varied and integrated media of the 

new liberal education. Literacy itself not only implies 

being exposed to, but learning to "think like," many ways of 

viewing the world. Today, that also means having learned 

how to think like in one special case—a computerist, 

and—with some stretching of the definition—like a computer 

itself. 

The changing of computer technology is expected to 

result in marked differences in basic "thinking" patterns of 

computers. The historical and current train of computer 

programming is based on the "Von Neumann-style" machine—a 

totally sequential, "left-brain," discrete mode, cumbersome 

to human thought processes. This accounts for much of the 

difficulty of learning and writing error—free programming. 

Rauzino (23) points out that this limitation to more 

human-oriented systems may be eliminated by advanced 

programming methods built upon "parallel processing" 

machinery, tending more toward "right-brain" processes—a 

very promising effort of artificial—intelligence research. 

It is possible, without careful consideration of the 

thinking processes being taught—for example, to computer 

literacy students—that we could be training countless 

people to see, think about, and expect computing to be 
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something that will soon be archaic. But, on the other 

hand, in the same way that higher—level programming 

languages have evolved, if students know and appreciate a 

variety of thinking modes, their preference and demand for 

more human-thought-oriented machinery could be a positive 

influence on the acceleration of its development. 

Quality 

Once again this study addresses the concept of quality. 

The reader is referred to additional discussion of this 

topic in previous chapters. One of the characteristics of 

the new curriculum is that it must place high priority on 

the understanding and modeling of quality. Other concepts 

which point toward the promotion of quality but miss its 

essence include "standards," "productivity," "efficiency," 

"minimum competencies," "accountability", and "objectives." 

The term "quality" here is meant to lend a humane 

aspect and to point beyond these kinds of ideas which miss 

the mark of describing the need for quality within or beyond 

educational institutions. The term quality is used here as 

a symbol of a dimension of skill, maturity, vision, humane 

ethics, and simply a willingness to "do whatever one does, 

well." 

Development of the dimension of quality means being 

exposed to quality thoughts, thinking processes, and 
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creations of others. The learning of quality, according to 

Pirsig, would involve the experiential refinement of the 

inner-knowing already resident within. Schniederman sees 

Pirsig's descriptions of quality in students' writing to be 

an equally good parallel to quality in a computer program. 

Pirsig uses terms such as "unity, vividness, authority, 

economy, sensitivity, clarity, emphasis, flow, suspense, 

brilliance, precision, proportion, depth . . . (21). And, 

we might add, they seem a quite good description of the 

attitude and products of quality in general. 

Sterling states, in regard to the development of 

information systems, that "'systems' are not abstracted from 

the people to whom they relate nor from the settings people 

create . . . . people . . . have needs that ought to be 

taken seriously (26, p. 610)." Both Sterling and 

Schneiderman make strong cases for the development of 

computer systems within an environment of quality—within 

the computer producer himself, and within the understandings 

of and attitudes toward the recipients of his work. 

The introduction of education for quality—as well as 

the quality of the educational experience itself—must be a 

pervasive and overriding characteristic in the gestalt of 

the humane curriculum. The student must be helped to learn 

that paying the price of increasing dependence on machines, 
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processes or systems must be done to enhance, rather than 

detract from, the meaning of humane quality. 

Quality is ultimately perhaps the most important 

understanding which the student can take with him into the 

workplace upon graduation. The internalization of this 

meaning becomes the basis for the art and skill of 

"evaluation," the highest order on Bloom's list of 

educational objectives (5). Additionally, it is only 

through a highly-developed capacity for critical ethical 

evaluation that sets of values, for example, have substance 

and endurance. 

Study of Ethics and Values 

The new curriculum must offer formal opportunities for 

the clarification of values and the study of ethics. This 

should occur in at least two phases within the curriculum. 

First, the general core must provide, as part of its 

"personal growth" experiences, a series of "values 

clarification" segments at different stages in the student's 

intellectual maturation. Second, at a point where the 

student is near the end of the "major" studies, there will 

be a "professional ethics" segment, specifically relating to 

issues of the major area and its impact on people. It is 

important that this component be highly integrated and 

interdisciplinary. 
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Neither of these concepts are original proposals, and 

existing courses or topics can be found relating to both of 

these areas. General values clarification processes are 

seldom to be found, however, in the usual undergraduate 

curricula, and when it appears it is usually found as an 

incidental part of humanities subjects or human services 

courses. Courses in ethics, per se, are uncommon except in 

programs in philosophy or religion. The courses in 

professional ethical questions are more common in the 

public professions," such as medicine, law, business, 

accounting and sometimes education. 

The debate continues on the efficacy and propriety of 

teaching ethics and moral values in college. Churchill (7) 

believes that there is no question but that values are 

always transmitted in the academic environment. The only 

question, according to Churchill, is the degree of 

consciousness and conscientiousness on the part of the 

teacher and the institution to see that the process is done 

ethically. 

Various studies show that values education does make a 

difference in students. Lee (17) found that students 

exposed to a humanizing general education program showed 

significant changes in affective psychological variables and 

value structure by the second year of college. Research by 
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Purcell (22) and Barach and Nicol (4) both examined ethics 

studies in business schools and found significant effects. 

Arlow and Ulrich (3) showed that although students' 

values attitudes were significantly affected by a course in 

"Business and Society," a follow-up study four years after 

graduation, showed that their attitudes had reverted to 

those prior to the ethics course. The conclusions of these 

researchers attribute the lack of permanence to an absence 

of integration into the curriculum which would provide a 

sustained and internalized learning experience. 

They urge the consideration of multiple ethics 

exposures and the integration of ethics studies into the 

curriculum. They also term it a "responsibility" for the 

university "to socialize students during their academic 

tenure in ethical ways," and that if they do not they are 

guilty of effectively "socializing unethical behavior which 

only naturally will be carried over into the business world 

(3, p. 17)". 

Anderson (2) indicates in his study of computer science 

majors that the exposure to the academic environment within 

the major area may well act as a values-shaping force, even 

without a formal effort at this. Particularly of interest 

is his observation that these students rate high in being 

impressionable, idealistic, and somewhat amoral relative to 

humane values issues. This could make them even more 
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maleable in their values development. Further compounding 

this issue is the fact that although they are typically a 

very bright and diverse group of personalities, as a group 

they show some signs of an antisocial orientation. These 

indications could be taken to imply the need for planned 

experiences in the guidance of these students' values 

development. 

The study of ethics and the clarification of values is 

aimed far deeper than making students into "good citizens." 

Its target lies in the organization of the humanity of the 

person and bringing its worth into awareness and proper 

perspective. The components of the new curriculum 

supporting values development will, in the same spirit as 

education for quality, necessarily permeate the entire 

program. It will be the foundation upon which the graduate 

must be able to build humane contribtions. Fromm states 

that 

A study of the system Man can lead to the 
acceptance of objectively valid values, on the 
grounds that they lead to the optimal functioning 
of the system or, at least, that if we realize the 
possible alternatives, the humanist norms would be 
accepted as preferable to their opposites by most 
sane people (11, p. 95). 

Ecological Concern 

Related to the earlier discussion of comprehensivity is 

the concept of ecology. Used here, the term refers to the 

point of view that all constituents of a universe are 
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interrelated in intimate and unavoidable ways to all others. 

The holistic, integrated approaches of the new curriculum 

must come from an acceptance and belief in the human 

responsibility for considering the relationships of our 

actions upon each other, our world, and the future. 

Values based on this view will evolve a cautious and 

evaluative, rather than a blindered or undirected approach. 

Such approach will more nearly support the advancement of a 

technology which is appropriate to the overall system Man, 

instead of being to the benefit of immediate or special 

interests. It will be based on the larger responsibility 

accompanying the priviledge of a free society and economy. 

It will mean a conservatism resisting "progress for the sake 

of progress." And, it will mean a progressivism in 

consumers and producers alike being willing take risks to 

assert their choices rather than being passive to economic 

or organizational intertias. Skills needed in the 

ecological view include the following. 

Futuring.—First is the ability to "future," to have 

an adequate imagination—along with access to comprehensive 

knowledge resources—to project possible outcomes and to 

assess their consequences. Futuring also needs the skills 

of critical thinking and evaluation to judge the worth of 

one's own and others' views. It requires a more highly 

developed self-discipline and courage to look at 
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consequences honestly and to make commitments, even in the 

face of competing and more compelling attractions. 

Simplicity.—Second, is a valuing of conservation and 

simplicity—conservation in the sense of deciding what 

should be maintained and what should be changed, and 

simplicity in the sense of not making or consuming more than 

is needed while directing resources where most needed. 

Simplicity and conservation are important characteristics in 

the articulation of any resources in the solution of 

problems, from human communication through the 

implementation of technological systems. The Schneiderman 

and Pirsig comments referenced earlier point to these as 

indicators of quality. In a culture seemingly addicted to 

complexity and over-consumption, a return to quality of life 

means in large measure a return to an economy of simplicity. 

New Science.—Finally, an ecological, holistic 

orientation requires that the student of the new curriculum 

learn how to become a "new scientist." In Fuller's larger 

definition of science (12, pp. 94-105), it is to see the 

world from both the "left-hand" and the "right-hand" views 

and to be able to acknowledge the validity of both. 

Emmanuel Mesthene sees, as Fuller does, the need for an 

intersection of science and art. In his view, the 

fascination with the search for finer tools is an addiction 
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which diverts us from the truer reasons we are compelled to 

make tools in the first place. Tools are not an end, but a 

means to human expression of greater humanness. He says 

that if our 

only response to technology is to explore it for 
finer tools, [we] fail in that which we most demand 
of them . . . they lead us to see . . . what it is 
that technology imports for man: for his 
aspirations, his values, and his gods (20, p. 49). 

The new scientist is a synthesizer, not a separator, 

of realities. C.P. Snow (25) saw the limitation of both 

sides of his "two cultures," and more tragically, the lack 

of their interaction. Over-specialization is an 

unquestioned cause of many ills, from the separation of 

Snow's two cultures to the extinction of life forms. There 

is no longer the luxury of choosing whether we will be 

scientists or humanists. We must all be scientists; we must 

all be humanists. The new science accommodates both. Being 

a new scientist requires excellence of knowledge and 

facility and wholeness of understanding so that there is a 

unity, not a "both." 

Marilyn Ferguson illustrates: 

Capra remarked that most physicists go home from 
the laboratory and live their lives as if Newton, 
not Einstein, were right—as if the world were 
fragmented and mechanical. "They don't seem to 
realize the philosophical, cultural, and spiritual 
implications of their theories." 

Our quantifying instruments . . . have finally 
given us passage to a realm beyond numbers. What 
we find is not nonsense but a kind of meta-sense— 
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not illogical, but transcending logic as we once 
defined it. 

Creating a new theory, Einstein once said, is not 
like erecting a skyscraper in the place of an old 
barn. "It is rather like climbing a mountain, 
gaining new and wider views, discovering unexpected 
connections between our starting point and its rich 
environment. But the point from which we started 
out still exists and can be seen, although it 
appears smaller and forms a tiny part of our broad 
view . . . ." 

Now, when our most advanced science begins to sound 
mythic and symbolic—when it relinquishes hope of 
achieving ultimate certainty—we are disbelieving. 
It is as if we are being asked to re-create the awe 
and credulity of early childhood, before we knew 
what a rainbow "really" was (8, pp. 148-150). 

Curricular Models and Suggestions 

This section will examine models for providing quality 

and humane experiences in undergraduate education. These 

models all suggest approaches which pertain to humanizing 

education in the midst of computerization. They will 

reflect the special need of the university to address both 

the technical and humane aspects of its curriculum. And, 

specifically, the discussion will draw parallels to the 

issue of quality and humane connections in programs for 

undergraduate computing and computer literacy. 

Adler: The Paideia Proposal 

The Paideia Proposal (1) is a curriculum philosophy and 

model aimed at pre-college public education. It is cited 

here because it also represents very sound thinking by 
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a collection of highly-qualified scholars on the subject of 

the general education for modern society. Many of its 

propositions have a direct bearing upon the liberal core 

curriculum appropriate for universities. Its philosophical 

approach also bears considerable transferability to the 

construction of computer education programs as well. 

The term "paideia" was derived from the Greek word 

"paidos." Its meaning, paraphrased, relates to that 

education needed for developing the skills necessary for 

contributing to and enjoying full humanity. It is the 

position of the paideia proposal that this opportunity 

should be provided to all human beings to which education is 

available. One implication for the university technical 

education is that competence in the humane skills must be of 

primary importance—a foundation upon which other competence 

may be added. 

Adler suggests that three basic objectives should guide 

all general schooling (ibid, pp. 16-17). These include 

personal growth, responsible citizenship, and a good 

foundation for occupational skills. He emphasizes that a 

broad, quality education upon which skills can be built and 

changed is much more desirable to mere training in 

specialties which fast—paced developments are obsoleting. 

To transfer to the university education, let us 

consider that the bulk of the university education—all but 
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the subject major specialization—should represent this 

broad-based general education. This is, once again, one of 

the hallmarks which distinguish the university education 

from vocational programs. In that regard, viewing the 

general component of the university education as its primary 

mission demands much consideration for making its design fit 

the objectives of personal growth, responsible citizenship, 

and meaningful work skill foundations. 

Within the subject major field, we could similarly draw 

parallels to this model. The study of specifics and 

specializations is unavoidable and necessary. However, it 

is extremely short—sighted on the part of curriculum 

designers in the computer education areas to only conduct a 

continuing struggle to keep techniques, facilities, and 

course topics current. 

This futility, complicated by the accelerating rate of 

growth and change in computer technology, as well as the 

accelerating demand on the computer educational facilities, 

calls for some radical new approaches in the definition of 

what such programs should really be providing students. 

More important would be to develop quality learning 

structures upon which students can add new technique on 

their own. The spirit of such dynamic learning structures 

clearly touches upon the concepts of literacy developed 

earlier. Thus, we may use the concept of "computer 
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literacy" to mean both a "superficial" treatment of 

computing for introductory purposes, and also as a 

curricular philosophy as a basis for subject major programs 

as well. 

Certain facets of this kind of approach certainly 

already exist, but they are overshadowed in many programs by 

efforts to provide training in industry—specific techniques 

to provide students with "competitive skills" in the job 

market. The risks and costs of this trap are fairly 

obvious. They also possibly increase the likelihood that 

programs may further prostitute their relationships with 

industry to remain on such a path. 

Adler also proposes much more standardization and 

limitation of course offerings (ibid, pp. 15-21). His 

argument is that too wide a variety of "electives" tempt 

students to avoid some important experiences or continuities 

in their school careers. The primary reasoning lies in the 

position that the courses designed to provide the basic 

skills, be they in the general program or the major, should 

contain the quality for their intended purpose and that 

there should be little deviation therefrom. 

Although, in its extreme, this view could be tantamount 

to loss of academic freedom, it could, in more moderate 

forms, be a remedy for the many ills suffered today by 

institutions and departments which find themselves "spread 
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too thin," both academically and economically. The 

institution becomes a "smorgasbord" at which the student 

pleases himself. This in turn promotes an atmosphere of 

students and others determining what "good nutrition" is, 

instead of it being planned by the "nutritionists." It is 

possible that many have been laboring under the illusion 

that the strength offered by diversity is more important 

than that offered by quality, outcome-directed programs. 

The Paidiea proposal suggests a curricular structure 

(I* PP• 22—36) relying on three "modes of learning," or 

"ways the mind can be improved." They are: " . . . the 

acquisition of organized knowledge," ". . . the development 

of intellectual skills," and " . . . the enlargement of 

understanding, insight, and aesthetic appreciation (ibid, p. 

22) ." 

Each of these three modes is further resolved into 

learning tactics and learning contexts—roughly, methodology 

and subject areas. Because of the difference in 

intellectual faculties employed in the three modes, the 

teaching methods as well as contexts for developing skills 

are necessarily different. It is doubtful that more than a 

few curricular decisions in university settings give 

intentional attention to learning modes and their 

implication to quality in the desired outcomes. 
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A common example in undergraduate computer curricula 

centers around the problem of too many students and too few 

qualified teachers. The result, which is not an uncommon 

one, is large class sizes and little "practical" work or 

teacher-student interaction. If the intellectual needs for 

learning and the known avenues for achieving them are 

violated, the quality of results is likey poor. 

Adler uses the term "coaching" to describe an important 

style of teaching in the skills-development areas (ibid, p. 

27). It requires much personal intervention—guiding, 

modeling, supervising, exhorting, and encouraging—on the 

part of the teacher. Because much of computing education 

involves skills learning—particularly at the foundation and 

literacy levels, it becomes mandatory that not only is this 

opportunity for student-teacher interaction furnished, but 

that the exchange be of the highest quality. 

It is a curious phenomenon that typically in all 

highly-populated universities, the very courses that are 

intended to be the basic skills and literacy core courses 

are the same ones "taught" in auditoriums, often by teaching 

assistants. Needed are programs, teachers, and funding 

formulas which intentionally foster a reversal in this 

trend, so that, if at all, the large class settings can be 

placed in courses where these learning strategies are 

dictated by the intellectual processes involved. 
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It appears that the technical and scientific areas have 

largely discounted the need for Adler's third learning mode, 

which develops the affective, valuing, and evaluating 

abilities. Literally, the "making sense of" a subject 

involves more than conceptual understanding and more than 

skills ability; it requires an affective element for its 

complete integration and assimilation. Learning mode three 

contains the subtle qualities which fill out the essence of 

the true liberal education. In Adler's words, it "engages 

the mind in the study of individual works of merit . . . . 

engages students in disciplined conversation about ideas and 

values . . . ," makes them "able to communicate with one 

another in a common language . . . . a common vocabulary of 

ideas . . . ," it must use the Socratic "maieutic" mode of 

teaching: "because it helps the student bring ideas to birth 

. . . by helping students to raise their minds up from a 

state of understanding or appreciating less to a state of 

understanding or appreciating more (ibid, p. 29-30)." 

There can be much art, much esthetic value, much to be 

experienced of 'individual works of merit" in science and 

technology—certainly in computing. The occupation with 

valuing esthetics implies more than casual curiosity or 

entertainment or patronage to a kind of art gallery. It 

implies a comprehension of the greater dimensions of the 

investments of mind, when they are to be seen. 
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These dimensions are the "glue" that hold the more mundane 

worlds together—the qualities which create the gestalt that 

causes that part of the world to be able to be classified as 

human rather than physical or mechanical. 

The common use of the term "elegance" around the areas 

of mathematics, science, and computing is not accidental. 

This is a feature of the computing sciences which must not 

be ignored in either the major curriculum or in computer 

literacy. All of the "appreciation" of computing centers 

around the "pleasure" invoked by the amazement over what the 

human mind has wrought within this medium. The human 

propensity for the creation and recognition of quality must 

have its outlet. The acknowledgement of this dimension of 

development of the mind must be reflected in a curriculum 

addressing those needs. 

Curiously, much of what is referred to as computer 

literacy could well be termed "computer appreciation." This 

carries with it, unfortunately, the stigma of shallow 

"appreciation" courses having no skills or theory learning. 

However, when skills and knowledge components are added to 

the appreciation—within and beyond the disciplinary 

context, one literally has "literacy," in the sense that the 

term has been developed thus far. 

Here, too, may be a clue to the gulf between Snow's two 

cultures: that literacy education is seen by the technists 
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to spend too much of its energy away from the exactness and 

elegance of skills and theory, whereas the technists' 

education is seen by the humanists to be lacking in both the 

fullness, life, and integration provided by the affective 

dimensions. 

In conclusion of the points of Adler's proposals, we 

shall return to one of the closing statements of his book. 

To overcome the specialization that now abounds on 
all sides, it may be necessary for our graduate and 
professional schools, at the university level, to 
leaven the intensity of the specialization they 
demand by carrying general learning forward at 
still higher levels. 

That our technologically advanced industrial 
society needs technically trained specialists is 
beyond question. Intense specialization is always 
necessary for the advancement of learning in all 
the learned professions, and in diverse fields of 
science and scholarship. We cannot turn our backs 
on these essential needs. Nor can we return to an 
earlier epoch when such intense specialization was 
not needed. 

But we can and should do something to mitigate the 
barbarism of intense specialization, which 
threatens to be as destructive in its own way as 
the abandonment of specialization would be. We can 
reconceive the role and offerings of our colleges 
and universities, made possible by the time saved 
and the skills acquired that reformed basic 
schooling will provide. 

We need specialists for our economic prosperity, 
for our national welfare and security, for 
continued progress in all the arts and sciences, 
and in all fields of scholarship. But for the sake 
of our cultural traditions, our democratic 
institutions, and our individual well being, our 
specialists must also be generalists; that is, 
generally educated human beings (ibid, p. 72). 
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Goldberg: Liberal Learning In 
The Technetronic Age 

Maxwell Goldberg (13/ pp. 54—64) uses the term 

"holistic" in speaking about an education blending science 

and the humanities. This is quite similar in spirit to the 

"comprehensivity training" of Fuller, discussed earlier 

(12). Goldberg, too, sees the need for an integrated, rich 

liberal education supporting any other specialized learning, 

all of it being intimately tied together in the service of 

imparting a larger meaning to man's existence and quality of 

life. 

It calls for liberal education that is 
vital—changing, developing, growing, that consists 
of the heuristic art of learning how to learn 
. . . . This holistic vision of liberal learning 
renders it perpetually relevant, for, whatever 
man's ethics or social system, it has to do with 
his enduring humanity. . . . Indeed, the holistic 
habit of thought and imagination encouraged in 
those who work in the field of general systems 
should make holistic liberal learning particularly 
compatible in the cybernetic, or technetronic, 
epoch (ibid, p. 61). 

Four basic requirements are proposed in Goldberg's 

curriculum for holistic liberal learning. The first is the 

commitment of the central administration to such a program 

and that it "is prepared to put its money where its mouth is 

(ibid)." The second requirement is "to set up an ongoing 

faculty seminar in which the interplay of minds and sharing 

of ideas provide a nourishing and constraining matrix within 

which the teaching program can develop (ibid)." 
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The third point states the need for at least one course 

aimed at "synthesizing humanistic and other liberalizing 

studies through a holistic approach (ibid)." The fourth 

item recommends that the intensive specialized courses, 

which must necessarily exist, be taught by persons not only 

highly competent in the specialty, but also highly committed 

to the quality of the holistic connections needing to be 

made. 

The student should not only get the picture of 
disciplined effort but . . . also be pushed through 
the specialistic wall, to break through and get a 
glimpse of the interrelationships, with other 
fields, that must be recognized on the other side 
and make for a sense of wholeness (ibid, p. 62). 

Goldberg speaks of the development of a "general 

intellectual habit rather than a specific capability 

(ibid)." The need for holism, especially in programs such 

as environmental studies, is beginning to be recognized. He 

points to the beginnings of a trend of inter-disciplinary 

cooperation toward humanities-science—technology 

relationships. In the sense that this is done for the 

benefit of the solution of a problem—the imparting of the 

"habit of wholes" to the student—this could accurately be 

labeled as a transdisciplinary effort. 

The question is posed: how does the educator for holism 

in today's complex world presume to be enough of a 

"Rennaisance Man" to encompass the necessary knowledge? 

This being a practical impossibility, Goldberg hypothesizes 
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what he calls an "analog" of the Renaissance Man. It is not 

being one who can do all and be all, but one who uses the 

widest range of tools at his disposal for enabling the 

widest range of internal human potentialities. The teacher 

who works in this medium is one who 

. . . takes advantage of cybernetic instruments for 
integrating and visualizing, as a whole, critical 
selections from large masses of complicted data on 
complex and wide-ranging phenomena . . . . he 
quests inductively, upward and outward toward 
making concrete more and more inclusive 
configurations of knowledge . . . (ibid, p. 63). 

One might label this kind of teacher the "new 

academician," a departure from the current vendors and 

purveyors from little kingdoms of knowledge, to experts in 

drawing together and "displaying" gestalts which students 

can use as stepping stones toward greater ability to do the 

same for themselves. What the student then takes away from 

this experience is not only a comprehensivity for the 

knowledge itself, but a comprehensivity of view of the 

world, of the use of the tools at his disposal, and of the 

larger contexts for meaning for the uses of the tools and 

the knowledge. 

Goldberg refers to instruments like Fuller's theorized 

"Geoscope," a sphere 200 feet in diameter, lined with 10 

million electric lights, controlled by computer (12, p. 94). 

This device would allow viewers inside it to observe 

computer-orchestrated displays of data, impossible to 
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mentally compute and imagine because of its vastness and 

complexity. In the pedagogic vernacular, this example would 

amount to a colossal visual aid. It would enable a scope of 

comprehension beyond any of the more discrete modes now 

employed, including mathematics and physical models and 

examples. 

Fuller suggested using the Geoscope to allow humans to 

understand the movements of things like world population 

trends over hundreds of years, or weather patterns—the 

complexity of which require extensive computer resources for 

even the relatively advanced but still primitive analyses 

and displays made today. The technology would present the 

data in a form that would enable it to be processed by the 

almost untapped capacity of the human brain to process huge 

gestalts very quickly in ways that computers have not yet 

approached. 

This is an example of technology being used to help 

humans tell themselves" things about their world or 

themselves that we do not yet know how to do directly with 

our own brains. Of course, much of computing is aimed at 

doing just this, but the link between the powers of human 

faculties and machine capabilities are poorly meshed because 

of the differences in nature. To further impede this 

progress, much of scientific and technological thought has 

been as indicated by the directions which we find it to 
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have taken—rather discounting of the inherent power of the 

human faculties. 

This needed symbiosis of technology and human faculties 

could provide a catapult effect, giving the human brain the 

ability to understand and conclude about phenomena not 

previously within its grasp. It is likely that this new 

philosophical direction in computing would result in further 

refinements in itself just as the development of computing 

thus far has enabled the advancement of, as much as anything 

else, itself. 

It is also not unthinkable to consider that with this 

bootstrapping" of our own innate abilities with the aid of 

computers, an evolutionary state of man could arrive where 

the machine or at least an unhealthy dependence on it—will 

obsolete itself. Teaching which brings this and other 

possibilities and desirabilities into the awareness of the 

student of the computer sciences can only serve to hasten 

the coming of such outcomes. 

The implications, then, of the new holism for blending 

humane concerns with development and use of technology go 

far beyond making a "nicer" technology. They point to an 

alliance between, ultimately, the two sides of man—his 

nature for doing, dealing with his present; and his nature 

for being, transcending his present. 
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The science/technology and the humane realms embrace 

both, but only partial integration has been accomplished 

thus far within and between. With the alliance of the 

human representatives of these largely disjoint communities 

of mind-work, the endeavor toward the growing of a human 

habit toward holism can proceed, and the promises it offers 

for mankind can begin to be realized. 

Because the computer shows indications of being the 

symbol of hope on this frontier, it behooves the computer 

scientist-educators to become and to educate their charges 

in every way possible toward developing the promises offered 

by their knowledge for expanding man's ability. This should 

happen to no less degree than the extent to which these 

individuals work to expand the abilities of their machines 

and teach their students to use them. 

Polytechnic Institute of New York 

A recent editorial by Datamation editor John Kirkley 

roakes the case for a liberal arts revival in conjunction 

with education for computer technology (15). As an example 

of a working program directed at this need, Kirkley cites a 

report in the New York Times of an experimental degree 

implemented at the Polytechnic Institute of New York (9). 

The program, partly funded by the Mellon Foundation, was 

designed to provide "liberal arts majors" with suffient 

technical and science background along with their liberal 
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studies to make them more competitive in the job market. 

®ut the program amounts to much more than just giving these 

majors a few low-level technical courses. 

The program requires at least thirty-three hours in a 

liberal arts major, approximately thirty hours of liberal 

arts electives, and basic requirements such as writing, 

literature and history. Additionally, among the "core" 

courses are forty-eight hours of integrated, inter-

disciplinary courses. These are spread throughout the 

program and blend current humane issues with the study of 

science- and technology-related issues. 

The freshman year contains four required courses: 

Principles of Mathematics; Introduction to Computers; 

Technology, Science, and the Contemporary Society; and The 

Physical World. The sophomore year requires courses titled 

The Biological World, and The Behavioral World. In the 

junior year, the student must take Materials, Values and 

Society; Machines, Values and Society; Information, Values 

and Society; and, Energy, Values, and Society. In the 

senior year, further integration is achieved with the 

courses, The Making of Connections, and Fundamental Issues— 

A Quest for Solutions, with the further requirement of a 

senior thesis. 

Aside from the success of the stated objectives of this 

program, it represents the possibility for a significant 
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stride toward an integrated model for liberal and technical 

education. And, although it is intended for the liberal 

arts major, with little change such a program could be 

offered to science and technical majors as well. An 

interesting approach would be to intentionally intermix 

students of both technical and liberal arts majors in the 

core courses. This could be the setting for some 

interesting and educational dialogue between the two groups. 

The New York Times article cites two of the 

designers of the program—an engineering professor and a 

philosopher of science and technology—as deploring 

. . . a growing lack of technical knowledge on the 
part of general management and a growing lack of 
understanding of sociological factors on the part 
of engineers. They criticized the "cafeteria 
style" of education in the 1960's and 1970*s when 
students at many universities could take almost any 
courses they wanted. Although some schools have 
gone back to requiring basic courses, they said, 
the typical liberal arts curriculum [not to speak 
of the science and technical curricula] still does 
little to bridge science and the humanities (9, p. 
D-17). v 

Kirkley urges the computer industry to support programs 

of this kind and to look to the long-range needs of society 

along with its short-range concerns for profit and 

competition. He uses the term "generalist" to describe the 

product of the Polytechnic program, and cites the growing 

need for these kinds of gap—bridgers in society and 

industry. 
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One could extend Kirkley's comments further by saying 

that we must not only provide a continuum of personnel 

educated between both ends of the spectrum from special-

ization to generalization, but also provide the specialist 

with humane skills and the generalist with valuable 

technological skills. This seems to be the significant 

thrust of the Polytechnic program. 

A Degree Program in Environmental Education 

Among the relatively few curricular models advocating a 

holistic approach to the integration of technological and 

humanistic issues is that of environmental education. The 

widespread attention given the problems of energy resources 

and environmental pollution in the last fifteen years has 

resulted in the investment of a great deal of research and 

development into the teaching of these issues. The unique 

problems associated with the needs of environmental 

education dictate a very transdisciplinary approach to the 

complexities of human- and technological- problems involved. 

The environmental education model provides an excellent 

parallel to the philosophy and approaches needed for an 

integrated approach to humanized computer education. The 

fundamental issues underlying ecological concerns are 

long-range as well as immediate, and impenge thoroughly upon 

concerns for quality and impacts upon human life. Among its 

central issues are the conflicts of interest between the 
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demand for and uses of technology on the one hand, and the 

adverse effects caused by its misuse—or at least lack of 

foresight and understanding of its possible consequences on 

the other. Allied with this are the lacks of orientation 

toward producing appropriate technology, doing the least 

damage and the most enabling with the advancement of 

computerized technology. 

Another striking parallel is the need for "literacy-

level" education for the general populace, and for the 

humanizing of the technical specialists and industrialists 

who will become decision-makers. Both kinds of education 

are needed, for exactly the same reasons, in the realm of 

computer education. Having literate consumers as well as 

humane producers must be dual educational objectives for 

computer education programs as well as those for technology 

which impact upon the world environment. 

George Francis' analysis and recommendations for 

environmental education programs are worthy of note. He 

writes from a perspective of developer and participant in 

the environmental studies curriculum at the University of 

Waterloo. Francis calls for a general postsecondary 

education to provide an environmental literacy for as much 

of the population as possible. 

Only in this way can sufficient numbers of people 
with the right blend of awareness, determination, 
and skills be made available to cope with the 
"environmental challenges" (10). 
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He points to the practical difficulties of making 

program changes of the scope needed to implement a highly-

integrated form of curriculum. But the holistic nature of 

the environment itself dictates no less than a program which 

integrates and draws from many disciplines. In the usual 

university, compartmentalism is a great deterrent to such 

change. Regardless, there are successful solutions to these 

problems as evidenced by working programs in the United 

States and elsewhere. 

There seems to be no particular limitation upon the 

choice of which department in the university can take 

initiative in operating the program. Possibilities range 

from the scientific departments to the technical areas to 

the liberal arts. Additionally, it may be most desirable to 

create an entirely new departmental entity for administering 

such programs. 

There are various objectives underlying environmental 

education programs. These range from consciousness-raising 

courses to heighten students' awareness of environmental 

concerns, to degree programs for new types of professionals 

specially prepared to deal with the unique range of environ-

mental issues. He identifies an apparent developing 

concensus definition of what innovative studies in this 

field should include. The primary characteristic is a 

multidisciplinary and transdisciplinary approach: 
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. . . regardless of their orientation or 
particulary aims, environmental education programs 
should stress synthesizing and integrating concepts 
engendering attitudes and values which strive for 
broad perspectives and the sense of wholeness. 

. . .The frequent reference to ecology as the 
paradigm indicates this focus. It reflects a 
considerable hope and expectation that the new 
"environmental consciousness" will lead to an 
effective overcoming of the narrowness of 
viewpoints and the divisiveness resulting from 
excessive fragmentation of knowledge and skills 
into innumerable specialties. . . . 

A systems mode of reasoning about situations is 
called for and may be built into the program 
through the application of systems theory, the 
study of ecology, or by striving for new 
interdisciplinary concepts (10, p. 206). 

The necessity to tie the studies to a motivating 

context can best be achieved, according to Francis, by a 

"real world" approach—getting students involved in the 

complexities of real problems through outside work 

experience or internships. The richness and complexity of 

the contexts of environmental studies requires the 

management of creative and non-standard learning strategies 

Many of the courses are organized in seminar fashion, 

permitting much student-student and teacher-student 

interaction. Team teaching and the use of visiting 

lecturers are prevalent. Francis also advises a separate 

administrative unit to 

. . . manage the core of the program. This unit 
needs to have a team of faculty of its own, be able 
to decide on curriculum and courses, and be able to 
administer the academic reward system. At the same 
time the core team must be able to evolve useful 
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communications and cooperation across faculty or 
departmental boundaries to draw on expertise 
throughout the university (ibid, p. 207). 

He identifies four key ideas upon which a good 

environmental educational model is based: first, the program 

is centered around the man-environment interrelationships, 

covering a wide range of disciplinary subjects, taking from 

each the perspectives needed for understanding the main 

features of the system; second, a systems mode of reasoning 

must prevail, both as a predisposition of mind, as well as 

in the possession of a set of pertinent skills; third is a 

continual orientation to the future, stressing the challenge 

of conceiving alternative possibilities so that pro-active 

measures can steer progressing events toward desirable 

outcomes instead of ones resulting from passivity. This 

calls for an approach which requires an understanding of the 

dynamics of technological as well as human/social 

dimensions; and, fourth, the use of real-world problems is 

important for the reasons stated earlier, as well as in 

providing more manpower toward the solving of these 

problems, even before the students are graduates of the 

programs. 

In the first two years of the program, where most of 

the core required courses are taken, the emphasis in on 

building skills and integrating multi-disciplinary views. 

These experiences provide the foundation which enables the 
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students to then refine and enhance their understanding 

within the framework of the practicum-type courses to follow 

in the last two years. This program does allow a wide range 

of electives: approximately one-half of the total program. 

As a further option, the student may elect to integrate an 

entire additional major within his program. 

Continuing questions arise around the operation of this 

program. Among these are the appropriatness of contents and 

learning strategies and the degree of flexibility and 

electives. The dynamic nature of the problems around which 

the program is centered demands a continual re-assessment 

and update based upon "what may be essential rather than 

conventional (ibid, p. 210)." 

In considering this model as a paradigm for a similar 

approach to a holistic computer education curriculum, one 

might ask: how does education for humane computerization 

deserve the scope of attention given to an environmental 

studies program? The answer, from the perspective of this 

study, is that the problems of computerization are parallel 

to all those which prompted the raised consciousness toward 

ecological concerns, and the subsequent investment in 

programs addressing those concerns. 

There are three primary differences. First, there is 

little concern that great damage has yet been done with 

computerization. This is a reasonably accurate statement, 
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in that the use of computers cannot be connected to specific 

large-scale damages such as destroying the ozone layer of 

the atmosphere, destroying important links in the carbon 

chain, or in poisoning the air or water. Second, if 

parallel kinds of damage can be or are being done, they are 

not to a level that has become graphic enough to arouse 

public sentiment. And, third, the proposals being made by 

this study are more than reactionary. They point toward 

preparing potential users and producers of computer 

technology to have a sensitivity and motivation to advocate 

its use for the advancement of mankind. That is, ecological 

studies are primarily aimed at avoiding disaster to the 

world and its inhabitants, whereas humanizing computer 

studies would have as its target the empowering of mankind 

to create in the service of the improvement of the quality 

of life instead of its erosion. 

Additionally, the environmental protection efforts, 

because of the extent of deterioration that had occurred 

before they were begun in earnest, have largely been 

reactive, defensive measures. There were prophets warning 

of the hazards long before there was a problem of crisis 

proportion. These same prophets also advocated adoption of 

values enabling safe and healthful coexistence of people and 

technology. Apparently their reasoning or their voices did 

not prevail. History judges the outcome. 
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This seems to be the way our society historically 

reacts to threats of almost any kind. Perhaps the time has 

not yet come for the humanizing of computer education 

programs by this standard. It remains for history to judge 

us in the computer age as to whether, (a) a threat of 

serious enough magnitude will ever occur in the future to 

deserve our advance planning now, (b) that if we do choose 

to procrastinate, we could be able to react effectively 

after a crisis were discovered, or (c) that the cost or 

trouble or feasibility of advance planning for pro-human 

computer technology, for reasons other than traditional 

profit or productivity, dictate that now is not the time to 

act. 

Nevertheless, this study has developed a case for the 

importance of an educational venture based on the humanizing 

of computer education. We are safe in the assumption that 

now is an appropriate time to begin, that the indications of 

potentials for neglect of the human ecology are real, and 

that, regardless of whether or not a severe crisis occurs, 

additional humane emphases propogated through the uses of 

computers will result in net benefits to mankind. 

An added dividend of computerization, as it seems to be 

progressing now, is that it is becoming more and more a 

"people's" technology. This is in contrast to the 

highly-centralized and capitalized industry and technology 
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with which the traditional environmentalists must contend. 

Nuclear power plants, for example, cannot be divided up and 

turned over to the people; computerization almost has been. 

The added advantages this difference offers makes the 

computerization of society the most potentially 

"humanizable" technology ever. Perhaps that very nature of 

it will foster all the humanizing necessary. Perhaps 

educational strategies using the paradigm of environmental 

studies could be used to accelerate or further enhance the 

process. 

Chapter Summary 

This chapter presents a number of points of view 

relating to curricular approaches for humanizing strategies. 

The objective for this curriculum is the implementation of a 

higher degree of valuing and fostering of human potential 

and quality of human life, in individuals, and in society 

through those individuals. 

A "humane core curriculum" is proposed, containing the 

following characteristics. 

First is a quality of connectivity and holism— 

comprehensivity in Fuller's words. There is close 

similarity between this view and the concepts for a humane 

and literate education of the last chapter. A feature of 

comprehensivity education is that it de-emphasizes 

specialization in favor of integrated generalism. 
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The next category is labeled "humane skills." This 

represents a body of knowledge and competency enabling the 

individual to become more literate and humane. In general, 

these skills all center around increased effectiveness in 

understanding of and interaction with people and with a 

broad range of learning environments. 

The third category is termed "quality." It points out 

the need for education to develop a sense for quality which 

is humane and which draws upon and enhances internal human 

abilities to know and to seek it. 

The fourth category advocates the study of ethics and 

values. The importance of integrating values examination 

and clarification into the core and major curriculum is 

discussed, along with considerations of feasibility and 

propriety of teaching values" in the higher education 

curriculum. 

The fifth category suggests the need for the student to 

learn to see his world in a holistic, ecological perpective. 

Much of the effectiveness of a humanizing curriculum would 

depend upon an individual developing an appreciation for 

the inter-dependencies between his actions and the rest of 

his world. Several sub-categories supporting an ecological 

approach are discussed. 

The remainder of the chapter presents several 

curricular models drawn from a variety of sources. Each of 
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these models illustrate and reinforce—from different 

perspectives—the humanizing concepts developed earlier. 

The models are analyzed and discussed relative to their 

application to a humanizing higher education for the 

computer age. 

Models analyzed include Mortimer Adler's Paideia 

Proposal: recommendations for improvement of quality in 

basic education; Goldbergh's recommendations for the nature 

of "liberal learning in the technetronic age"; the 

integrated technical-humane degree program of Polytechnic 

Institute of New York; and/ George Francis' description of 

the degree program in environmental education at the 

University of Waterloo. 
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CHAPTER VII 

PROPOSALS AND CONCLUSIONS 

This chapter will use the values and views developed in 

the foregoing chapters to propose models for a humanizing 

computer education. The discussion will be centered 

primarily upon the role of the university in promoting this 

new education, although some of the implications will go 

beyond the direct purview of the university. The humane 

objectives upon which this study has been built will be 

reiterated and clarified. Examples will be proposed which 

represent the kind of humanizing computer education 

curriculum consistent with those objectives. 

Many of the elements of the following proposals are not 

new. They are intentionally modeled on a number of the 

points in the illustrations of the previous chapter or 

otherwise upon ideas which have been previously implemented. 

There are new approaches and modifications to provide the 

needed fit to the objectives and circumstances. It is the 

use, the contexts for their use, and the overall objectives 

for that use, more than than their uniqueness, that makes 

these recommendations new. 

It could not be said that humanizing experiences are 

totally absent from computer education, nor are the people 
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involved necessarily conspiring to promote such absence. 

For example, most university undergraduate curricula require 

a core containing many kinds of broadening experiences for 

students or at least so is the intention. Also, virtually 

all universities have somewhere within their traditional 

values structure objectives for exposing students to 

broadening and humanizing experiences. However, it is not 

clear that the university of the computer age is asserting 

its humane values with as much vigor as it is its 

involvements in technical progress. 

Neither is the recent "computer literacy" movement of 

computer education for non-computerists void of humane 

considerations. In fact, because it is practically a 

grass-roots movement—a result largely of public demand and 

interest for more computer literacy—it has probably more 

intentional inclusion of humane concerns than computer 

degree programs do, proportionally. 

However, the bulk of computer literacy curricula can be 

seen to emphasize much more of the understandings of 

technical rudiments than ethical or humanistic relationships 

to technology. In lesser or greater degrees, in the process 

of appreciation" tactics, there is also advanced a 

subliminal kind of mystification toward the "wonders" of 

computers. Though little of the curricula and hopefully 

none of its designers have this intention, the message seems 
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to be almost expected by much of the public. There does not 

seem to be a large enough portion of development of Veysey's 

healthy skepticism . . . for all intellectual schemes that 

are handed down from on high (17, p.23)," along with the 

technical concepts. Actual advocacy of the humane element 

in, and objectives for, computing is hardly visible. 

The educations of computer specialists on either 

professional or technical tracks include opportunities for 

students to think about human concerns in their chosen field 

of work. There is little doubt that the university, school, 

and departmental levels of leadership, as well as faculty, 

value the production of ethical as well as technical 

competence in students. They also expect, in some measure, 

for these students to leave college with a broad, as well as 

a specialized, education. But in this case also, the 

pressures and the attractions to do otherwise are 

significant and usually have sway. 

It is easy for schools to become caught up in the 

struggle just to maintain standards of technical currency 

and quality. The few opportunities that students may be 

given to deal with the human issues are likely overshadowed 

by those other competing forces. 

The question in all of the above is the extent to which 

the humane concerns first, have been considered and held 

important in the broadest sense; second, have been put into 
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perspective relative to the overall curriculum; third, have 

been viewed in a holistic manner as an integral part of the 

curriculum, as opposed to merely disjoint "requirements" to 

be satisfied; and, fourth, are valued highly enough to be 

implemented with sufficient priority in comparison to the 

forces toward technique and specializtion. The following 

proposals are intended to demonstrate that the humane 

elements can be given high priority in the midst of the 

technical program. 

Proposed Structure of The 
General Curriculum 

Considerations for the structure of the general 

curriculum are based largely on concepts developed within 

this study. The recommendations to be made here are a 

product of these concepts and already-proposed or 

-implemented models in related areas. This discussion will 

be restricted to proposals relating only to the structure of 

the undergraduate curriculum, except where stated otherwise. 

The graduate curriculum can be adapted to the same 

kinds of integration and humanizing influences, but by the 

nature of the difference in emphasis, the needs for 

structure are significantly different from the undergraduate 

program and will not be addressed as part of this study. 
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General Considerations 

The m a m curricular emphasis dictating structure of the 

new undergraduate curriculum is that of integration.' This 

must occur within the general curriclum, as well as in its 

relationship to the major subject area. 

Some views of the liberal education do not include a 

major at all, while others support this concept in varying 

degrees. This study will concede the necessity of a major 

concentration at the baccalaureate level. One of the 

premises implied in this study is that the humanizing 

influences can be delivered along with the technical 

specialization. The goal is to produce a more humanely 

educated graduate, but one who will still be prepared to 

enter a job market as a specialized contributor. The 

primary question is that of the contents and spirit of the 

specialization. 

In a more radical departure, however, it could be said 

that to include the intended richness of the liberal core 

curriculum experiences into the usual 120 to 130 semester 

hour program would mean a "weaker" technical major than 

acceptable in current trends. This could most properly be 

remedied by enlarging the semester hour requirements or 

placing more of the professional specialization where it 

rightly belongs—in a graduate program. The implications of 
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either of these are subject to explorations beyond the scope 

of this study. 

Additional supporting curricular emphases are those of 

literacy and quality. These will be manifested in a 

commitment to providing both depth and breadth in the midst 

of the integrated curriculum. 

Breadth will appear in the overall integrative literacy 

approach and the multiplicity of views required by literacy 

topics. Depth will not only appear as specialization in the 

major field, but as quality of "serious" involvement in the 

literacy parts of the general curriculum. 

For example, the general curriculum cannot be 

structured nor treated as "required" work—hurdles to be 

crossed on the way to the more "important" major program. 

Basic literacy courses should not all be placed—as 

traditionally—in the first half of the overall program. 

They should not be in the form of introductory, survey 

multi-disciplinary treatment. 

A method like that just mentioned would involve the 

necessity of developing not only skills in historical 

perspective and analysis, but also thinking skills, 

information organizing, evaluation, and communication. The 

student could be asked to relate these to issues in his 

major field, learning to independently integrate, analyze, 

draw inferences and to make evaluations. 
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School of Basic Studies 

The experiences at this basic education level would be 

administered and coordinated by the faculty of a "school of 

basic studies." The chief aim of this unit would be the 

humanizing integration and creative inter-relating of the 

core curriculum. It would monitor and develop quality in 

the literacy experiences, the quality of skills development, 

and the interfacing with the student's major field. 

Courses would not necessarily "belong" either to the 

disciplinary studies divisions or to the basic studies 

division, but would be inventoried and accessed as 

appropriate. Staffing, content, and philosophy of courses 

would be coordinated by interdisciplinary committees. 

Course selections would be coordinated into the student's 

program by advisors working through the basic studies 

division. One or more advisor would be assigned to the 

student throughout his entire program, and would coordinate 

coursework and emphases with faculty in the major and 

literacy areas. 

Perhaps one of the most critical points in this part of 

the plan is the quality of the advisor and his success in 

coordinating the student's learning experience. This would 

be a problem from an administrative point of view, requiring 

new vision, commitments, research, and development on the 

part of the institution to assure this quality. 
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Distributed Literacy Core 

In the integrated curriculum, course matter will not 

necessarily be arranged in a series of discipline blocks, 

with the literacy and minor studies in the first two years 

and the major studies primarily absorbing the final two 

years. This proposal suggests what will be termed a 

"distributed literacy core." 

Approximately one-half of the program should be 

dedicated to "skills" and "literacy," encompassing the 

development and initial integration of all basic skills, 

including the basic skills of the major field. But the 

basic literacy experiences will continue and become more 

sophisticated along with the major work, throughout the 

balance of the program. 

For a computer major, the basic studies component might 

include fundamentals in technical literacy—programming 

languages and quality of expression and problem solving in 

those—basic computing theory, machine concepts, specific 

methods such as numerical techniques or systems analysis, 

and other foundation courses. 

There would also be experiences supporting general 

literacy connections, such as philosophical, social, 

historical, ecological, psychological, interpersonal, and 

other perspectives on the needs of humanity. Such a wide 

range of humane topics could be handled as separate required 
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courses, but a better approach would be to form courses made 

up of interdisciplinary clusters. An example of such a 

cluster might be a blend of philosophy, sociology, ethics, 

and other related topics, along with the study of 

implications of computers from these perspectives. The 

cluster could be a six-hour block, providing sufficient 

depth to address significant issues and skills. 

In the distributed literacy core, core studies do not 

necessarily preceed major studies. Integrative experiences 

and higher-level literacy studies will be strategically 

placed throughout the program, calling upon increasingly 

higher levels of knowledge, thinking, and skills. The final 

year, in addition to being at the apex of the theory and 

knowledge experiences in the major field, will also include 

highly integrated experiences, somewhat analogous to the 

"capstone" courses in older curricula. The difference here 

would be that these culminating courses are the end of a 

series, not singular opportunities for the integration of 

the program. 

Individualization of the student's program toward its 

end would be important. The student would be required in 

his senior year to do a thesis paper, independently forming 

a synthesis of ideas demonstrating his general literacy, 

humane and technical skills, and his ability to make 

connections between technical and human issues. 
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The possibilites for the mix of this individualization would 

be unlimited and a product of the student's creativity, 

interest and ability. 

Humanizing Implications For 
Computer Literacy Education 

In terms of quantity, the greatest computer educational 

efforts for the forseeable future will be in the area of 

computer literacy. A common meaning of the term is that it 

is a set of learning experiences for elevating the computer 

skills and awareness of those as yet uninitiated to the 

world of computers. We would compare this meaning to a 

meaning for general literacy as learning which imparts a 

wider vision: understanding which sustains and helps a 

person be more effective, even with incomplete knowledge. 

This part of the study will seek to delineate a more 

useful definition of and perspectives on computer literacy. 

It will suggest humane connections and emphases for making 

its philosophy and content transmit a sensitivity to the 

needs and priorities of people within computerization. 

The computer literacy movement will be active not only 

at the university level, but also outside formal eduational 

institutions, as well as on all pre-college grade levels. 

The advisability and appropriateness of this, although 

widely accepted, is subject to much more serious thinking. 

Perhaps the most pressing need at this time is to develop 

within educational decision-makers a quality outlook on just 
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what computer literacy is for, and what its overall 

relationship to the education of human beings should be. 

Earlier discussions in this study have stated that the 

connection of the term "literacy" to this movement has 

significant implications. It allows one to take the 

perspective that there is a larger context into which these 

computer skills, awarenesses and appreciations must fit. It 

is the position of this study that that context must be 

extended to include the full implications of computerization 

upon the system Man and the world in which he lives. There-

fore, the definition and content of the computer literacy 

curriculum must be extended likewise. 

Problems of Definition and Image 

One controversy around the computer literacy curriculum 

is that efforts to include "non-technical" topics within 

this supposedly technical program often draw criticism. It 

is not uncommon to find this kind of course offering only 

technical knowledge and skills. This kind of course is 

based on the view that topics such as history, human 

connections, social impacts, and others are a "watering 

down" of the course and detracting from the "really 

important" parts. A common attitude of those advocating 

such positions is that students "can read that stuff on 

their own . . . let them take a sociology or philosophy 

course if they want to study that I" 
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There is no argument that an introduction to the world 

of computing must contain samples of the significant 

thoughts and methods of the discipline. There is a large 

and new body of knowledge to master, even for the novice. 

But there is some question even as to what kinds of 

technical knowledge and skills fit best into this kind of 

course, relative to what the student can best use from this 

brief first encounter. 

Another contributing cause is that the computer 

faculty—who are usually responsible in most institutions 

for the design of computer literacy courses—view them 

analogously to the "introduction" courses which prepare 

students for entering the major track or are service courses 

for other technical disciplines. Computer literacy is often 

viewed as an already diluted introductory course, and 

further adulteration is not to be tolerated. 

It has not been realized in many cases that there is a 

significant difference between the purposes of these two 

approaches. In fact, the improvements in the quality of 

introductory computing courses and textbooks as a result of 

the computer literacy movement is becoming more apparent. 

The level of specific skills and knowledge to be 

included in the course depends upon the objectives for the 

student. For example, a physics major probably needs a 

different set of computer skills from a music major. 
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But they both need a basic literacy about computers, the 

same as they both need a basic general literacy. Arguments 

over the technical levels of the program miss the point of 

computer literacy education altogether. 

The technical component of computer literacy is as much 

of a given as is the study of anatomy or pharmacology to a 

medical program. The physics major must accumulate his 

skills, and the music major his, but this does not 

invalidate the necessity for a common computer literacy, nor 

for the kind of course that supports it. It might be more 

in the true vein of the subject for the music major and the 

physics major to sit down together and discuss what they 

each do and why they need computing at all. They might also 

consider together what common ties each of their disciplines 

have through the system Man, and how computers could be 

involved in that. 

Another unique problem of computer literacy curricula 

that is not faced in the computer major is that it is 

usually restricted to the span of one course. In no way can 

more than a skeletal treatment of technical fundamentals be 

accomplished, not to speak of the making of broad literacy 

connections. However, assuming the computer literacy 

program were located within the general core curriculum of 

the university, the models offered earlier would support 

many of the humane connections needing to be made. 
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This would be less likely to happen in a setting where 

a highly-integrated liberal core does not exist, or in a 

non-institutional setting where the learner has no formal 

access to exposures to humane aspects. In those cases it 

would be necessary for a good course to be a "miniature 

liberalized computer education," centered around the theme 

of computers in mankind's world. It would have to provide, 

as well as possible, ways to develop open-ended connections 

to a less-well-defined external world, and to point to the 

existence of dimensions of human potential and needs beyond 

the scope of the course. Consistent with the holistic 

approach taken throughout this study, we shall similarly 

adopt a view of computer literacy education which connects 

computing to as much of the world of the human being as 

possible for the student. 

Content 

The question at this point is the nature of the content 

and philosophy: what should a computer literacy course teach 

that will serve to make the right connections for its 

students? Over the last few years, much research and 

writing has been conducted studying the nature of the 

computer literacy curriculum. A study by Purga (12) polled 

fourteen authorities nation wide on the proper content for 

computer literacy courses. The content was expressed in 
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terms of kinds of experience as well as broad subject areas. 

The need for hands-on experience was the only component upon 

which all respondents agreed. The next largest consensus 

was that of social impacts of computers, followed closely by 

learning about computer applications, and then programming. 

An even vote in third place ranked computer history as high 

as the need for the study of hardware technology. 

An article by Anderson, Klassen, and Johnson (1) 

strongly supports a comprehensive view of computer literacy. 

Their outline for the topics contained in the curriculum 

include programming, computer useage skills, hardware and 

software principles, applications, limitations of computers, 

personal and social impacts, and relevant values and 

attitudes. It is easy to see a balance in this approach 

between the technical and the human issues. In fact, four 

of the seven topics allow treatments which place them in 

this category. Other researchers in this area have 

presented similar findings on these needs. 

On the nature of their comprehensive view compared to 

those advocating only computer skills, the authors state, 

The narrow view is that computer literacy is simply 
a matter of doing things with a computer. The 
comprehensive view is that computer literacy is an 
understanding of computers that enables one to 
evaluate computer applications as well as to do 
things with them (1, p. 687). 
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The key word here is "evaluate." Not only is this 

ability the highest level on Bloom's list of learning 

skills, but it represents the acknowledgement of other 

important dimensions. To be able to evaluate requires the 

grasp of a context. In this case, evaluating "computer 

applications" means more than simply comparing to some 

arbitrary standard. Evaluation is a measurement of quality. 

And since human beings are the recipients of the 

applications of computers, the important learning here is 

being able to know how and whether the uses of computers are 

good for people, and that the best computing is being used 

for the job. This involves not only knowing enough about 

computers and computing to grasp that side of the context, 

but also knowing enough about what is "good for people" and 

having developed an ability to judge quality through both of 

these perspectives. 

A one-semester course in computer literacy cannot be 

expected to fill out to this expectation completely. This 

study concludes, so far as content topic areas are 

concerned, that the Anderson-Klassen-Johnson list above is 

adequate. Once again, it is essential that the orientation 

underlying the presentation of the topics have a strong 

humane commitment. The humanizing that will or will not 

come though a course of this kind will depend upon the 

creative relating of the topic areas to the values base, and 
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through these topics, transmitting the values along with the 

knowledge and skills. 

Even though a complete picture cannot be woven in a 

one-semester course, it is important, however, that at least 

the scope of the problem be transmitted to students. As in 

general types of literacy, the question is not that the 

student has been exposed to a certain quantity of content 

but that he has been helped to see the dimensions and 

quality of certain realms of experience, and then to be able 

to relate those to his own context. From this framework 

more can be explored, understood, and appreciated. The 

untaught detail in the one-semester computer literacy course 

is not as grave a shortcoming as the failure to provide the 

fullest glimpse possible of how computers fit into man's 

world. This cannot be done necessarily even by "covering" 

certain topics like social issues or history. 

The job is done by the weaving together of these along 

with the other facts about computing within the framework of 

affective and human-centered points of view. Skills are not 

sufficient by themselves; knowledge must accompany it, but 

that is not enough, either. The connections of computers, 

their abilities, possibilities to the lives of the students 

and their possible futures is the goal. This may be called 

literacy. 
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Beyond Computer Literacy: Consumerism? 

When taking the long view, one is prompted to inquire 

as to the real purpose for computer literacy. The 

discussion usually centers around the practicality for all 

of us to acquire certain levels of ability in the use and 

understanding of this new tool. The practicalities are 

real, but an impact of this dimension upon human history 

deserves a closer look and more extensive justifications for 

the unavoidable impact these changes will have upon us and 

our world. If we do choose to look beyond the use and the 

understanding, we once again find the human element. At the 

risk of over-simplification, we must say that computers are 

for people. If we choose to be involved or touched by it in 

any way then the relationship between us and computerization 

is that we are its consumers. Being consumers we have 

certain rights, powers, and responsibilities. 

A useful new emphasis which can easily become a part of 

the computer literacy movement is the viewing of our role as 

consumers of computerization. Consumerism is a name which 

has been given to the advocacy of the rights and responsi-

bilities of consumers in the marketplace. It is a rather 

parallel emphasis to much of the spirit of the environ-

mentalist movement. This is so because of the necessary 

acknowledgement of the complex interrelationships at work in 

the environment—in this case the people-computer 
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environment. We all have a part in the quality of this 

environment and have a responsibility relative to our part 

in the degrading or improvement of this ecology. 

The analogy of consumerism applies also in the sense 

that the recipients of the products of the marketplace have 

the greatest voice in seeing that those products are 

desirable. The exercise of the politics of the consumer has 

proven itself in recent years to be an extremely viable 

force in our world. 

The additional benefit of computer consumerism is that 

it promotes an active rather than a passive stance on the 

part of the consumer. Computer literacy, per se, lends 

understandings and perspectives. It likely will also 

increase the numbers of computer consumers, hopefully more 

intelligent and humane ones. But it should also provide the 

student with the important perspective that the quality of 

his consumership can have a direct bearing upon the quality 

of product in the market, if he is willing to exercise his 

will in this area. 

Using the example of evaluation of quality cited 

earlier, a major mode for teaching computer literacy could 

be evolved. The student could be continually asked to 

integrate his acquired learning toward solving evaluation 

problems. This could be in as simple contexts as comparing 

two computers for ease of use, evaluating software for its 
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applicability or friendliness, or evaluating computer 

advertisements for honesty and accuracy. Not only would 

these be good integrating exercises, but they would also 

move the student toward the top of the hierarchy of learning 

skills, rather than trapping him at the lower levels, as 

much knowledge and skills work does. The added benefit 

would be that he could be continually challenged to consider 

the human elements in the decisions and judgements. A valid 

understanding to be fostered in these learners would be a 

healthy skepticism and impatience with the relatively low 

state of humaneness in computer systems at present and an 

anticipation of improvements. 

It should be considered a valid activity to allow the 

student of computer literacy to develop a near-militant 

attitude about the desire for quality in computer systems. 

A "computer power to the people" attitude is not out of 

order. A literate computer consumerhood could be the best 

safeguard against a tyrannical technocracy on either 

isolated or societal scales, however remote that possibility 

may seem. 

Fromm (7, pp. 116-121) speaks of the importance of the 

humane consumer of technology being able to resist what he 

calls "compulsive consumption"—using for the sake of using. 

He sees this activity as a neurotic kind of behavior, a 

compensation for anxiety. Our computer consumer, then, must 
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not only be a quality-minded person, but in this sense also 

a healthy-minded one. As an example, the state of the 

personal computer marketplace today is in near turmoil and 

economic instability because of a related phenomenon of 

racing to produce more sophisticated technology in 

increasing quantities. This race is not directly tied to 

consumer demand, but the marketers of the products have 

sought to artificially stimulate trade, with only marginal 

success. Many buyers have bought simply because they were 

convinced that to have a computer was a worthy status 

symbol. 

In the midst of an energized state of consumer concern 

there can be developed a higher motivation on the student's 

part to know more of what is happening and to be conscious 

and conscientious in his consumer behavior. He must be 

clearer about what the deluge of technology can mean and 

decide the extent to which he wishes to listen to his own 

needs or to be influenced by fads or ads. He must be able 

to understand what technology does and might be able to do, 

to understand more about the ways it can help man do what he 

does, and to take a closer look at what, with that help, man 

may be able to become. 
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Humanizing Considerations 
Within the Major 

A typical computer major program contains 

approximately thirty-six semester hours of course work. 

Within that context, several kinds of humanizing experiences 

could be provided. It is reasonable to think in terms of 

expansion of the number of hours in the major if maintaining 

the quantity of the technical requirements along with humane 

experiences dictates it. The overlapping nature of the 

integrated curriculum would permit many of the humanizing 

components to be administered and inventoried in the core 

curriculum, if not strictly in the major. However, it would 

remain the responsibility of the major department to offer 

the most pertinent connections between computing and humane 

issues. In the distributed core concept mentioned earlier, 

high-level integrations would be appropriate in the final 

year. Even though these were administered by the core 

program, there would be close cooperation with the major 

department as well. 

The primary consideration for any course "belonging" to 

the major would be that it has direct bearing on the 

discipline itself, and can be staffed by faculty of the 

major department. This defintion of belonging is subject to 

change, as the discipline continues to acknowledge new 

places for humanizing studies. 
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Importance of the Philosophical Base 

The spirit of the arrangement is much more important 

than the actual logistics. It is of primary importance that 

the student's experience of the major is not void of the 

humane connections. It is also important that within the 

major program the humane topics not be superficial or 

"one-shot" treatments—which is how many of the traditional 

courses have been viewed. For example, courses on the order 

of "computers and society," are often not even allowed as 

credit toward the major program. 

The deeper philosophical and ethical considerations are 

at the root of the values to be propagated by the program. 

It has already been shown that some kind of values are going 

to be propogated regardless of the intent; therefore, the 

acknowledgement and intentional addressing of concerns at 

this depth is essential. 

Possible Topics 

There are a number of different kinds of approaches to 

transmitting a concern for human impacts in computing. The 

topics which can be used for a medium for these concerns can 

be directed toward both the humans within the computing 

industry and outside of it. For example, the teaching of 

humane methods of managing computer people and projects 

could have equally beneficial effects as, say, the study of 
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creating "friendly" computer/user interfaces. The 

underlying values to be exemplified, regardless of topic, 

are those of the primacy of the people-benefits amid the 

computing environment. 

Humane Software Psychology.—Among the kinds of 

possible human-needs oriented topics which could be 

conducted within the major is a subject referred to by 

Schneiderman as "software psychology." This relatively new 

topic is, according to Schneiderman, a "new way of knowing 

which complements current research and development practice 

while emphasizing human values (14, p. 3)." There have been 

purely behavioral-psychology considerations of the act of 

programming before. But these have not had much more than 

an objective, operations research flavor—aimed at getting 

the most work for the least cost. The new software 

psychology acknowledges the larger human dimensions, as well 

as the concerns for productivity. It views software 

engineering as a set of complex tasks of people making 

computers do useful things for people. Once again, it is 

the spirit of the approach which marks its significance and 

sets the model for the student to consider people needs 

along with system needs. 

Holistic Systems Analysis.—Within the discipline 

of software design a movement toward holism and the 

importance of the integrated, systems view, rather than 
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reductionist views, has begun to spring up recently. The 

activity of "systems analysis" is claimed to be so concerned 

with "technical details and mechanistic and structured 

methods [that it fails] to give due regard to aesthetics, 

imagery, and creativity in the process . . . (9, p. 152)." 

Kimmerly suggests that the humane skills and approaches are 

equally important components of systems design and that 

academic computer disciplines must begin to incorporate into 

courses the learning of holistics, imagery, and creativity. 

It might be reasonable at some point to consider courses, 

perhaps with more formal titles, but equivalent to, "the Zen 

of computing," or "the Tao of computing." 

Humanized Ergonomics.—Another closely-allied area 

of concerns for the human impacts of computing is called 

"ergonomics." This subject has traditionally, like software 

psychology, looked at improvements aimed at greater 

productivities. Ergonomics has largely developed around the 

study of the ease of use of machines. Although these are 

noble motives, Louis Fried believes that ergonomics must 

move in humanistic directions to consider a more modern 

definition of productivity. "A new definition might be that 

productivity is the value of goods, services, or human and 

social benefits produced, divided by the cost in money, 

irreplaceable resources, and negative impact on human beings 

(6, p. 162)." This could not be closer to an ecological 
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view of ergonomics, and would suggest a course or topic 

which could have a title on the order of "the ecology of 

humans and computing." The wide-ranging scope of such a 

course would allow the student to consider many of the ways 

systems can be made pro-human, as for example, in the 

widely-cited list of criteria by Sterling (15). Ergonomics 

must be taught as a means of helping computerists design 

systems which enable human effectiveness, for no profit 

beyond simply the importance of doing so. 

Ethics and Social Impacts.—The study of ethics 

and social impacts in computing is perhaps the oldest and 

most-offered human issues topic in computer curricula. In 

its common form, it addresses problems of privacy, 

professional ethics, white-collar crime, impacts on 

employment, social and economic dependencies, and 

controversies over automated intelligence (8). However, 

there is little or no problem-solving approach in this kind 

of course. Additionally, there is little evidence that it 

does much to bridge or transcend the conflicts of interest 

between human needs and the needs of the entities using the 

systems. In this way, these courses can be of no more 

benefit to the student than to merely make them conscious of 

potential and existing problems. It is likely that such a 

relatively small and discontinuous part of their program 
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will make little lasting impression, if the results of the 

Arlow and Ulrich studies (2) can be applied here. 

What is needed is to place the ethical and 

social-impact issues into a problem-solving environment, 

over an extended period of time, and with repeated 

experiences. The distributed core could prove helpful here. 

The initial exposure to these kinds of problems could be 

introduced in the first year, then successive refinements in 

approach and depth to solutions could be carried through the 

program. The senior year could climax with a "computing 

policies" course, perhaps centered around case studies of, 

or student involvement in, real situations. 

Philosophy of Computing.—There is also a place 

in the undergraduate program for a course on the philosophy 

of computing. This kind of course would establish 

philosophical positions for considering the natures of man, 

computing, and their relationships. It would also address 

what "should" be the proper role of computerization in 

society. Comparative studies could look for parallels 

between computing and the philosophies of science, 

mathematics, environment, and other paradigms. Other 

purposes for philosphical studies would be the examination 

of responsibilities of computing to a free society, and the 

use of computing to search for and enhance uncovered human 

potentials. A peripheral benefit of this kind of course is 
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that it would be a diversion from the concrete thinking 

prevalent in the computer disciplines to an elegant but 

inexact and open-ended way of viewing reality. This in 

itself could plant the seeds for the needed abilities in the 

computerist toward comprehensivity. 

Futuring.—The final suggestion in this list of 

possibilities is a course topic on futuring. Much of 

computer education and much of professional practice is 

bound to principles and assumptions that have become 

obsolete or inappropriate. Decisions on the design of new 

systems are based at times on the narrow and even ignorant 

lack of perspectives. 

For example, there are still remnants of the "bigger is 

better" attitude around many areas of computing, left over 

from an era when centralization and raw power were good 

investments of computing resources. An associated 

phenomenon is the assumption of the inevitability of 

obsolescence and the futility of expecting stability in the 

computer market. 

On these and many similar issues hinge the success, 

direction, and effectiveness of computerization. The 

efforts to "just keep up" are so great, both in the world at 

large, and in computer education, that seldom with much 

depth of contemplation do the participants take time and 

energy to look ahead, or look around. The skills for doing 
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so are even more severely lacking. The learning and 

practice of these skills, along with the learning of the 

discipline to spend time considering futures and larger 

contexts will be essential to computerists adequately 

addressing the future. There may come a day when the 

computerist may be held as accountable for justifying the 

systems he proposes as the industrialist is now accountable 

for assuring against harmful impacts of his activities upon 

the environment. The ability to future will become a 

necessary tool for considering the potential impacts and 

benefits of the production of computerized technology. 

These skills, and values toward the importance of their use, 

will be essential for the producers of computerization. 

The foregoing examples are offered to illustrate ways a 

humanizing emphasis could be made present in the computing 

curriculum. Because there are a number of different kinds 

of major computer studies programs—that is, computer 

science, computer engineering, information systems, and 

others—the specific flavor and appropriate connections 

to be made would be subject to the nature of the program. 

It is the position of this study that with the 

presence of the orientation toward human values, the 

problems of creating appropriate kinds of courses and 

curricula promoting them will become secondary issues. 
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An Idealized Model Curriculum 

This section and the one following will describe a 

model curricular arrangement consistent with the premises of 

this study. A number of topics have been distilled and 

interpolated from the discussions of this and previous 

chapters, and have been grouped into clusters representing 

three major areas: basic skills, literacy, and integrating 

experiences. The full complement of course offerings in the 

curriculum will involve four clusters, the fourth 

representing the "specialty" area which is the traditional 

major with possibly a supporting minor field. This fourth 

cluster will have a structure and content to be determined 

by the needs and requirements of the student, under the 

advisement of the faculty of the disciplines involved. The 

first three clusters should be administered by faculty 

advisors from within the school of general studies, and in 

cooperation with faculty from selected departments. 

This presentation offers ideas in the spirit of the 

recommended humanizing and integrating emphases proposed by 

this study. The topics listed in the following section 

could require multiple courses, and in other cases, two or 

more topics might be combined into a single course. The 

list of topics is not intended to be exhaustive, but to 

exemplify the nature of the content of the curriculum. 

The use of the four cluster areas highlights the 

important thrusts for the humanizing curriculum. 
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They provide a structure for developing balance, continuity, 

and integration among the components of the program. 

In the specific application of this model, proportions 

of semester hours in each of the four clusters would be 

established by the institution. This process is little 

different from the usual allocation of semester hours to 

certain blocks of a program, for instance in the major, 

minor, core, advanced hours, support courses, electives, and 

so forth. It does differ in that the balance and 

integration of the blocks is intended toward more specific 

ends. 

This model does not support free electives. That is, 

each component of the program, down to the detail course 

topics are intended toward certain comprehensive purposes, 

and therefore must not be thwarted by random selection of 

courses which may not provide the necessary learnings 

designed into this model. Considerable creativity and 

planning will be required on the part of the student and 

faculty advisors to fit a good and well-balanced program to 

the student's individual needs. In this sense, the model 

allows a large degree of flexibility and course choice, 

within the constraints of the school's breadth of offerings 

and its policy on program requirements. In each cluster, 

certain courses would be required, as in a common core 

curriculum, while other choices would be individualized. 
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Consistent with the concept of the distributed literacy 

core, the rigor and sophistication of the course experiences 

in all four clusters would be on a gradient requiring them 

to be spaced throughout the program. The skills courses 

strictly prerequisite to others must be staged early in the 

program, with subsequent in-depth treatment later. Some 

subjects may be approached in multiple "passes," with one 

part offered early for skill or foundation purposes, and 

other segments offered later in more integrated or 

comprehensive frameworks. 

The progression of the student's program does not 

necessarily follow any particular path through these four 

clusters. There is no sequence implied in the order of 

listing in the following examples. Prerequisites require a 

sequential treatment, but course sequences longer than three 

or four units would be rare. 

The characteristic which most nearly assigns an order 

to the student's program is determined by Bloom's taxonomy 

of educational objectives (3). Learning modes should 

progress from the lower levels of knowledge and skills 

acquisition toward abilities of analysis, synthesis, and 

evaluation. Planned opportunities for this progression of 

learning will be an important feature of the curriculum. 

The development of the concepts of quality and 

comprehensivity are supported by this part of the design. 



236 

This adherence to Bloom's taxonomy should be applied in the 

arrangements in all four of the cluster areas. 

The distribution of semester hours among the four 

cluster areas would be subject to the intentions and design 

of the implementing institution. However, the intent of 

this model is that roughly one-fourth of the total hours 

would be in each cluster. This would seem in some cases to 

be out of balance in comparison to the traditional program, 

but because skills-, literacy-, and specialization-related 

topics are distributed and integrated throught most 

clusters, proper emphasis in all areas can be supported much 

more adequately than in the usual arrangements. 

A set of criteria are offered at this point to 

facilitate the linking of courses for an adequate degree of 

integration and continuity in an individualized program: 

(a) The skills topics selected must be at least 

two-thirds dedicated to specific competencies needed in 

subsequent courses. At least one-half of the skills topics 

must support competencies needed in pursuing a general 

literacy, including technical (for example, computing 

skills) as well as general skills (for example, reading, 

communication, thinking). These two requirements will 

necessarily overlap. 

(b) Selections from the literacy cluster will be at 

least one-half comprised of topics "away from" the major 



237 

field (for example, for a technical major these would be 

from humanities and human science areas; for a humanities 

major, they would be in technical or scientific theory or 

application, and so on). At least one-third of the se-

lections must involve literacy in relationships to technical 

and scientific fields (all majors). 

(c) At least three-forths of the courses in the 

integration block must carry forward and connect experiences 

from earlier courses to other previous encounters or to 

courses to be taken later. Disruptions in the program such 

as changes of major will require significant re-programming 

of the student's individualized plan to reestablish the 

necessary integration and literacy balances. 

(d) The senior thesis must be demonstrated to be a 

significant integration or synthesis of topics addressed in 

earlier courses, and involving the main thrust of the major 

studies, and be an extension of integration experiences 

already begun in the integration cluster. 

The basic skills cluster contains those experiences 

prerequisite either to the general quality of the overall 

program, subsequent courses in clusters two and three, or 

specific skills prerequisites dictated by the requirements 

of the major track. A requirement of this area should be 

certification of competency in a prescribed complement of 

these skills. This should be done in two ways: first by a 
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"prerequisites exam" administered prior to any course 

requiring specific skills, and by a comprehensive 

skill-competencies exam administered at the end of the last 

year of the program. 

The literacy cluster contains the "broadening" 

experiences necessary for conveying a wide spectrum of 

perspectives within and outside the student's specialty 

area. In some cases, these perspectives also contain 

specific and useful skills —"how-to's"—which should be 

acquired to a certain level of competency. In these cases, 

there is a corresponding entry in the skills cluster as 

well. 

Similar to the skills-competency certification in 

cluster one, the literacy cluster should be culminated in a 

literacy evaluation process. This could be accomplished by 

a practicum or individualized activity intended to 

demonstrate that the student can perform from a variety of 

modes of thought and creativity. For example, the 

non-technical student must be able to show that he can, to 

an acceptable level, think and create from the perspective 

of the technologist or scientist. Conversely, the technical 

student must be able to demonstrate comprehension and 

appreciation for the non—technical modes of thought and 

creativity to an acceptable level. Further, each must show 

facility in understandings which aid in bridging the gaps 
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between the rather disjoint disciplines supporting the 

technical and the non-technical modes. 

This element of the program would probably be the least 

attractive and most difficult to administer and evaluate. 

Its purpose, however, is to underscore the importance placed 

on the student's elevated awareness of and facility with his 

world from multiple points of view. 

The issue of the place and content of the "computer 

literacy" component no longer is a separate concern in the 

proposed curriculum. The nature of the integration, 

requirement for cross-disciplinary understandings, and 

facility in humane and technical skills and appreciations, 

are all aimed at instilling a more complete literacy. 

Computer literacy would be a subset of this. The only 

additional treatment of computer literacy as a separate 

entity would be for those students desiring to specialize in 

areas related to the study, teaching, or commercial aspects 

of the unique dimensions of this subject. 

The integrating experiences cluster has the purpose of 

making connections between the specialty field and the 

literacy topics, with special emphasis upon making and 

reinforcing humane connections. This cluster calls for a 

number of courses of the "general purpose" type—those which 

generally demonstrate integrative possibilities and are not 

specific to a field. It also requires a set of courses 
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specific to the student's major while making connections to 

humane topics and other related fields of study. 

Because this study concerns itself with the integration 

of the computer mind and the humane mind, the following 

examples are biased largely in that direction. Courses of 

the types found in the New York Polytechnic program (5, 10), 

could serve quite well and would require only small 

modifications to include computer-related concerns 

appropriate for this curriculum. 

This cluster also climaxes in an evaluative exercise in 

which the student will demonstrate the quality of his 

integration and internalization of the overall program. The 

senior thesis is the primary tool for this puropse. In a 

very real sense, it is the "comprehensive final exam" for 

the student's program. It should be done under the 

supervision of a committee from both the school of general 

studies and the student's major and minor fields. The 

thrust of all the courses in the student's final semester 

should serve this final integrative effort in the 

development of the thesis. 

The content of the specialization cluster will be 

determined by institutional policy, as stated earlier. The 

cluster will have the characteristics and size of the 

intermediate and advanced portion of a usual "major" 

program. Because of the interdisciplinary integration 
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designed into the curriculum, many important topics relating 

to the major field will be dealt with from the supporting 

areas (for example introductory and skills topics). 

However, the major has been effectively expanded because of 

the enhanced treatment it will receive in all three of the 

other clusters. That is, if all the topics in this proposed 

curriculum addressing the major field were placed strictly 

within the major category, they would occupy the majority of 

the total degree program. 

The classification of "supporting" topics into the 

first three clusters—even though many of them will be in 

support of the complete integrated studies for the humanized 

computer major—aids in properly focusing attention and 

emphasis on all four need areas. The categorization 

provides opportunity for conceptualizing the specific needs 

which commonly are overshadowed by, or allowed to compete 

with, the specialization topics. The proper integration and 

inter-relating of topics in the specialization and the 

support areas can still produce a program with excellence in 

both the specialization and humanizing emphases, within a 

reasonable number of semester hours. 
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Course Clusters and Topics for The 
Idealized Model Curriculum 

(Note: topics listed in all capitals represent general sub-
categories subject to multiple offerings or further 
refinement.) 

1.0 Basic Skills Cluster 

1.1 Learning skills 

1.2 Reading skills 

1.3 Written communication 

1.4 Oral communication 

1.5 Mathematics: manipulative (e.g., algebras and 
calculus) 

1.6 Mathematics: theoretical 

1.7 Thought skills: creative thinking; analysis, 
synthesis, evaluation 

1.8 Logic and reason 

1.9 Technical communication 

1.10 Use and organization of information 

1.11 Research and scientific method 

1.12 Problem solving techniques 

1.13 Theory: making and evaluating intellectual claims 

1.14 Design, planning, and organization skills 

1.15 Problem solving with computers: numerical; 
information processing 

1.16 Human mind: growth, development, learning, and 
mental health 

1.17 Human systems I: relationships and 
human relations 

1.18 Human systems II: group dynamics and management of 
group tasks 
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1.19 Personal growth skills 

1.20 Physical health skills 

1.21 Futuring techniques 

1.22 Values clarification 

1.50 OTHER PREREQUISITE SKILLS 

1.60 COMPREHENSIVE COMPETENCIES EVALUATION 

2.0 Literacy Cluster 

2.1 Literature and major cultural thought 

2.2 Technical literature: literature and thought of 
the major disciplines 

2.3 The nature and philosophy of science 

2.4 Current technology: nature, theory, operation and 
applications (specific, e.g., computers) 

2.4 History (world, national, regional) 

2.5 Connecting history: developing a holistic view 
of the development of mankind 

2.6 Foreign language and culture: appreciation 

2.7 Foreign language and culture: participation 

2.8 The nature of creativity and intellect 

2.9 Creative expression: appreciation (art, music, 
drama, etc.) 

2.10 Creative expression: participation (individual 
selection of area) 

2.11 Physical systems: holistic physical science 

2.12 Life systems: holistic biology 

2.13 Human systems: sociology, anthropology, and other 
human sciences 

2.14 Human mind: dimensions, consciousness, potential 
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2.15 Philosophy and views of reality 

2.16 Religion and spiritual experience 

2.17 Ethics 

2.18 Power of organizations: politics, business, 
government, institutions, people's movements 

2.19 Economies: the use, investment, and control of 
resources 

2.50 OTHER DIMENSIONS OF LITERACY 

2.60 LITERACY PRACTICUM: Demonstration of facility in a 
variety of modes of thought and expression outside 
of the specialization area 

3.0 Integration Cluster 

3.1 People-technology relationships 

3.2 Social impacts of technology (specific) 

3.3 Extensions of Man: philosophy, history, and future 
of technology (specific) 

3.4 Technological replacements for human function: 

potentials for help and harm 

3.5 Human factors engineering; Ergonomics 

3.6 Anthropocentric systems 

3.7 Systems psychology 

3.8 Current trends in technology (specific) 

3.9 Consumer activism 

3.10 Policy making 

3.11 System quality evaluation 

3.12 Career research seminar 

3.13 Human/technological conflicts: privacy, control, 
dehumanization, legal issues 

3.14 Management of the human/technology environment 
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3.15 Design of humanizing systems and interfaces 

3.50 APPLICATIONS AND IMPLICATIONS OF TECHNOLOGY TO 
SPECIFIC AREAS 

3.60 NEW INPUT TO TECHNOLOGY: Creative transfer of 
techniques or viewpoints of other disciplines to 
technology 

3.70 INTERNSHIP (individualized) 

3.90 SENIOR THESIS (demonstrating integration of all 
four major clusters) 

4.0 Specialization Cluster 

(To be determined by institutional policy, student's 
interest and ability) 

The Chances for Change 

One could question the feasibility and possibility of 

implementing changes in direction of this significance. The 

implemenation of courses in the same spirit as the topics 

just discussed would be difficult or impossible in many 

existing insitutions today, short of radical change. 

Strong leadership at departmental or higher levels, and 

support with funding, structural changes, and curricular 

innovations within the institution would be required to 

enable success. The viability of the integrated basic 

studies approaches would require even wider cooperation and 

support. 

In many programs, and among many of their faculties, 

the motivation is simply toward priorities other than 

concerns for humane qualities. The scientific, pragmatic, 
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goal-oriented mind prevalent in most universities active in 

computer education today, along with the pressures toward 

production of technical excellence and many graduates, would 

tend to make acceptance of liberalizing, integrating and 

humanizing efforts nearly or entirely futile. Arguments 

classifying these efforts as "irrelevant," or claiming 

immunity because of the "amorality" of science and 

technology—and therefore its educational departments—often 

turn out to be a bias against or lack of real appreciation 

for dimensions other than the practice of the discipline as 

those individuals perceive it. Here again we find the chasm 

between Snow's two cultures. 

The bridging of these gaps will take time, effort, 

scholarly research and development, and simple courage to 

take stances which depart from the norms. Changes would 

probably come slowly, for what is being dealt with 

represents the reversal of a large amount of inertia and 

tradition. Initiatives and incentives for change may be 

introduced at any levels in the organization from faculty 

through top administration, but for its eventual success, 

the idea must earn the support of a significant power base. 

The climate and nature of different institutions would 

allow changes to happen more easily in some than in others. 

It seems probable that the beginnings would happen as 
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experimental projects, aimed at creating the paradigms and 

proving feasibility and significance. 

Good possible beginning places for experimental 

programs might include the following. First would be the 

smaller school, with a small or new computer department, a 

tradition for liberal educational values, and a high level 

of innovation and creativity among faculty and adminis-

tration. In this kind of school the experiment could more 

easily take on an institution-wide emphasis allowing the 

kind of integration and cooperation needed in the program. 

The second possible type of experimental environment 

would be schools of larger scale, such as Polytechnic 

Institute of New York, or some of the multiversity 

institutions. These environments are large enough to 

support and "shelter" the new endeavors and have a large 

enough percentage of appropriate faculty and student body 

who would be qualified and interested in being involved. 

Regardless of the nature of the beginnings of such a 

program, its ultimate success would be based on the 

acceptance of the basic humane values and assumptions on the 

part of the people to be involved. Education and changing 

minds toward the importance of the humane would be at the 

base of all initiative. 

It would appear that the apparently low probabilities 

for success of innovations such as these, particularly in 
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the face of the inertia of tradition and lack of 

integration, would discourage a beginning. But as discussed 

in an earlier chapter, small beginnings, when they find a 

waiting audience, can be the start of rapid change. 

The concept of "paradigm shift" was created by Thomas 

Kuhn (11) to describe the shifting emphasis from one way of 

viewing and acting to new models around which new ways 

develop. Although Kuhn's work specifically addressed the 

shifts to new paradigms in science—for example from the 

Newtonian view of the universe to an Einsteinian one—the 

model holds for all areas of human endeavor. The fact of 

shifting emphases, trends, fads, even what is held to be 

"truth," is a phenomenon just as real in the world of 

academia as in any other. 

Ferguson (4), Sagan (13) and many others believe that 

paradigm shifts in social institutions do not necessarily 

happen as gradual evolutionary pathways, but often as 

sudden, radical alterations. Sagan cites examples of this 

occurence as seen in studies of wild primates. One member 

of the community suddenly learns a new style of life—a 

"better" way of doing things. He "brings it home" and 

teaches it to the rest of his family, and in a matter of 

days, others have adopted and widely propagated it (13, p. 

118-119). This change is a radical departure from the old 
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life style and instantly replaces many generations of 

ingrained habit patterns. 

It is interesting to note also that there are, even in 

the primate community, those who stubbornly, and to their 

own disadvantage, insist on clinging to the old ways. It is 

similarly interesting that the bulk of the participants 

ignore them and simply choose what is best, regardless of 

the weight of tradition. 

This illustration can be used for a basis for hope in 

the changing of any institutions. Not all change 

precipitates rapid paradigm shifts, obviously. Thomas (16) 

would say that when this does occur, it is because there 

were "receptors" in the minds of the participants which were 

able to recognize the quality and advantages offered by the 

new approach. When this climate exists, change "catches 

on," sometimes suddenly. 

The introduction of humanization within social 

institutions is one area in which this can happen— 

suddenness being a matter of historical perspective. The 

rapid emergence of numerous movements within the atmosphere 

of freedom of western democratic society provides several 

examples. Recent trends such as innovative, progressive 

management techniques aimed at improving quality of life and 

work are another. Indications of the increase in 

people-centered movements within computerization—the 
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emergence of the personal computer consumer being one; 

ergonomics and software psychology in the professional 

areas, as another—may be evidence of the leading edge of a 

new trend in the computer world. 

This study concludes that the role for higher education 

in the fostering of human-centered (as opposed to 

thing-centered) movements is important, appropriate, and 

timely. The study bases this conclusion largely upon the 

belief in and hope for a self-enabling evolution for 

mankind, using technology in the service of his own 

faculties, to permit him to continue to seek higher levels 

of civililzation and peacful humanity. 

In Conclusion: A Scenario 

The following is a fantasy. It is not meant as a 

prediction nor is it represented as a statement of facts. 

It is presented here as a metaphor to symbolize the spirit 

and the possible outcomes embraced by the theories and 

values which this work has examined. 

We have addressed the ideas surrounding the upholding 

and propagation of radical humane values within the context 

of computerization. We have further addressed the possible 

relationships between the process of education and that 

context. 

To say that the goals of this advocacy and this 

education do not reach beyond the classroom or the immediate 
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solution of problems is to miss the point of this work. The 

thrust of the study has often been presented with an 

evangelical flavor. The spreading of values and a 

disposition toward the knowledge and fulfillment of our 

humanity, and the use of all the tools at our disposal to 

enhance these efforts, deserves such a treatment. 

Scene One 

Within the first few years after the invention of the 

electronic digital computer in the late 1940*s, our nation 

of Emancia became a world power in computing technology. The 

economic and political climates, the wealth of bright and 

free minds, the vast array of business, research, and 

industry as ready markets, were a rich medium in which this 

new phenomenon flourished. This era lasted for a quarter 

century—a long time in the history of computerization. 

The progress of technology and the sophistication of useage 

increased, not linearly, but exponentially. Our collective 

ingenuity found ways to make not only a better technology, 

but one which could be produced in wholesale fashion. 

Foreign manufacturers, particularly the nation of Malpar, 

not only found that they could use the same techniques, but 

with the advantages of economic disparities, could make and 

sell us our own technology for less than we could make it. 

Not only that, but Malpar, because of the same advantages 
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and the profits from its first success, began to learn how 

to produce a better technology faster than we could. 

The once-held illusion that Emancia would be forever a 

technological superpower began to wane. The question became 

one of how to compete. What would we do to confront this 

threat—to our national technological pride, and to our 

major industry? The debate continued. 

Scene Two 

After a few wrenching years of vascillations in the 

race for supremacy, much money and effort were spent, and 

little net economic gain and much loss of prestige had 

resulted. The race was conceded. Emancia found little 

benefit in continuing the straining competition only for 

competition's sake. It retreated into its specialized 

markets and made a detente there. 

But the next strategy was being launched. Despite the 

proliferations of hardware, Emancia still found that its 

quality of software excelled, and was recognized world wide. 

The prophecy that the computer age would move us out of 

industrialism and into informationism was coming to pass. 

Malpar's advantages in technology seemed to have no sway in 

the software market. That still took special minds. Not 

robots, nor cheap labor, nor legions of inspired workers 

could create quality. 
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Only quality minds could do that. And our society 

still had the greatest wealth in that column. It was the 

quality of mind that counted, along with an atmosphere of 

freedom and creativity in which that mind could thrive and 

perform. Were we using our minds to operate factories or 

even do data manipulations by hand, we might have been 

bested. But the thought-stuff of which programs were made 

still best flourished in a society like ours. 

We had taught our students well. We gave them skills, 

and knowledge, and above all we showed them the world, and 

life, and helped them know their minds. And for the most 

part, they had become the best in the world. They could 

solve problems, even ones they had never seen. They could 

learn, in ways we never taught them. And their favorite 

kinds of problems were the ones of pure thought-stuff, which 

art their forefathers struggled to perfect on their antique 

computing machines. They had not only learned well the art 

of creating, but had even learned how to seed this power 

back into a world fostering the growth that enabled it to 

thrive. And the inheritance was taken and invested, and 

came to earn a dividend. 

Emancia found itself a superpower again. 
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Scene Three 

Caught up in the pride of their recent victory, the 

Malparians set as their new goal the vanquish of the 

software superiority of Emancia. They had, after all, very 

carefully copied, mastered, and then methodically and 

cleverly improved upon the technologies that we had begun 

earlier. They now had the economic base, the industrial 

organization, the work force, the many fine technical 

schools training very capable students to be outstanding 

technicians, and a populace which had never before felt such 

a sense of national pride and objective. They willed to 

succeed. 

But even after some period of time, the marketplace 

still had not yielded. The buyers of computer technology 

around the world wanted quality in software as well as 

hardware. The Malparian product feigned quality. They made 

great and very organized efforts—using all the techniques 

at their disposal—to achieve it. But something was 

missing. 

Deciding to practice the well-developed art of 

technological espionage, Malpar sought to find the secret of 

the Emancian superiority. The Malparian's problem was not a 

flaw in their technique, neither was it in management of the 

effort, nor in diligence. (The difference was finally 

recognized, though not entirely understood.) 
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The Emancians had adopted some very productive 

techniques of foreign industrial organization to save their 

sinking economy in the 1980's. Now, Malpar looked to 

Emancia in hopes of uncovering their "secret" of quality of 

mind in order to revitalize the Malparian competitiveness. 

Research was begun, very carefully and diligently analyzing 

the environment, the training, and the nature of the minds 

with which they sought to compete. After much astute 

analysis the secret was found. It did lie in the free 

climate in which these minds operated. It lay in the 

encouragement from the beginnings of education into the 

world of work to have this mind, to make it free, to know 

the world, and to connect to it, to claim ones own realms of 

knowledge and to excel in them: to be human as only this 

kind of freedom of life permitted. 

And so, the researchers took it home, as a 

carefully-analyzed and detailed set of specifications and 

methods. That was how the hardware technology was 

transported—the method was a success then, and it should be 

again. 

The analysis was accepted—the challenge was begun in 

earnest. At first, special schools were set up—practically 

complete and isolated cities of their own. These people 

were masters at copying. This is what had won them their 

honors, and they did it better than any. The degree of 
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excellence seemed truly astounding. The most select groups 

of students were chosen for the project, those most able to 

adapt to new ideas. The experiment proceeded with amazing 

clarity of reproduction. Emancians were even recruited to 

work for the system as advisors of the finer points of the 

new ways. 

The mind changes began to work. The presence of the 

same kind of mind that had been analyzed and brought home 

began to emerge in the closed world of the experimental 

schools. The motivation of these students resulting from 

their newfound success was only exeeded by their enjoyment 

of the new world in which they had begun to live. 

The Emancian kind of quality began to be recognized. 

The experiment was a success. Some Malparians even studied 

to refine their ability in this new world and to become 

teachers of it. Some even went to study abroad in Emancia 

to learn first hand of the ways of this new life. 

After some months of experiencing the productivity produced 

by its new minds, the government decreed, in its pragmatic 

way, that the program should be expanded for the sake of 

national pride and progress. Now there was the likelihood 

of a new power in the thought-ware market. 

Watching from afar, the Emancians saw that they had 

once again been copied and seemed frightenly near to being 

topped again. 
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Scene Four 

The Malparian experiment proceeded, not as fast as 

planned, but the new programmers were working now, and their 

work was quality work. The desired results began to be 

realized. But other things began to happen. These workers 

also began to relate differently to people, expecting and 

demanding certain qualities in their environments in 

general, not just in their work. A new culture began to 

emerge. 

The new environments were recognized to be a thing not 

quickly made, so the government tolerated the changes as a 

price to be paid for the power it offered. They settled 

into a ten-year plan for providing the kind of schooling 

needed for educating the new type of mind. The old schools 

dwindled in number and prestige. Many people were wanting 

and seeking the new ways of finding meaning in their world. 

The emerging mind became a paradigm symbolizing a new way of 

life. A cultural revolution was under way. 

The economic successes and the public sentiments for 

the new way of life did not permit any but the hard-shell 

traditionalists to stay invested in the past. A people had 

changed. The government began to change likewise and to 

reflect the desires and new life of a people. 

Meanwhile, in Emancia teachers were smiling. What was 

once an educational hallmark of this free land, a way to 

keep the people free and alive and productive, an evolved 
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product of a free society, had now, through an indirect 

fluke of international computer age one-upmanship, become 

the subversion of the mind of a nation. 

But it was a safe subversion, a revolution offering 

health, not damage. And there was no fear of the damages of 

competition now, either. We of Emancia had unwittingly made 

a new ally, in the largest sense. One nation had not won to 

the loss of the other; both had won. We were people, who by 

a common bond of newly-understood humanity, had both found a 

greatness that was not limited by border or ideology. 

Technology brought us together in a most curious way. 

We could now make it our mutual servant, in peace. 

Chapter Summary 

This chapter proposes models and approaches for 

implementing a liberal, humanizing university education, 

capable of integration and excellence in humane and 

technical curricula. It is particulary designed from the 

perspectives developed by the study, for addressing the 

needs for a humanizing higher education for the computer 

age. The proposals address, for the purposes of this study, 

only undergraduate programs. 

The integration, literacy, and basic skills areas of 

the curriculum will be administered by a "school of basic 

studies." The student's advisor will be attached to this 

school, and will, with the cooperation of advisors in the 
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major field, supervise and coordinate the individualized 

program throughout its duration. The basic studies school 

is responsible for a high degree of integration and 

interdisciplinary emphasis in the curriculum. Staffing, 

course inventories, and program design would similarly be 

arranged in the service of the coordination of integration, 

continuity, and quality. Innovations of this depth will 

require creative research and planning, as well as 

significant institutional support. 

One characteristic of the integrated curriculum will be 

a "distributed literacy core." This concept intersperses 

literacy types of experieces throughout the course of the 

degree program, placing increasing expectations for quality 

and sophistication on literacy and integrative experiences 

equally as upon the specialization in the major field. 

The area of computer literacy education is addressed. 

This segment discusses the problems of definition and scope 

of computer literacy. The controversy over whether this 

topic should truly be a literacy experience, or whether it 

should be only a skills competency learning, is considered. 

From the point of view of this study, the opportunity 

offered by the computer literacy concept to be an integrated 

and humanizing experience makes it an important candidate 

for consideration, even for the education of computer 

specialists. Work by scholars in the field of computer 
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literacy supports the idea that students should be exposed 

to a comprehensive (that is, literate) view of computing and 

its place among people. 

The increasing phenomenon of computing as a product in 

the marketplace offers the opportunity to view the role of 

the individual as computer consumer. Given that the 

consumer as well as the producer holds a responsibility for 

the quality of the impact of computers on society, it is 

important for this consumer to be aware of both the human 

and the technological ends of this issue. This is added 

support for the comprehensive computer literacy education. 

Additionally, it is appropriate to think in terms of a 

computer consumerism movement for promoting a consciousness 

raising around such issues. 

Computer major programs are considered from the point 

of view of their needs for promoting literacy, integration, 

responsibility for quality of impact of the product, and the 

antecedent quality of the computer producer mind. Computer 

major programs currently address almost exclusively the 

technical specialty courses. The need for integration of 

human issues is striking. 

There are a number of places in the program where 

humane connections and issues could be raised. There are 

other peripheral topics which could be introduced and to 

which the individual in these programs should be exposed. 
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The purpose of this exposure would be to provide literacy 

about the scope of the effects of the actions of 

computerists and a sensitive, holistic world view. A number 

of such integrating courses and their implications are 

discussed. 

An idealized model curriculum is presented to condense 

into one example the concepts and proposals developed in the 

course of the study. Central to this curriculum is the idea 

of four "clusters," representing its major components. 

These include, "basic skills," "literacy," "integrating 

experiences," and "specialization." 

Each of these components represents specific desired 

experiences and outcomes within the program. There will be 

a high degree of integration and coordination between the 

courses selected from each cluster. Each student's degree 

program will be individualized. There is much flexibility, 

but no free electives in the curriculum. Studies in each 

area are planned toward providing specific learnings, and 

most are intimately connected to other topics in other 

clusters. Each cluster terminates in a comprehensive 

evaluation exercise in order to assure quality and 

internalization of learnings. 

A list of example course topics, grouped into the four 

cluster areas, is provided for further illustration of the 

intended spirit and method of the program. 
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