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PART ONE: INTROOUCTION TO THE PROBLEM OF AQULT COMPUTER

EDUCATION

Introduction: Thé Growing Problem of a Technological Poverty Line

Word proce?sing, databases, electronic spreadsheets, hits, bytes
and booting up the system are some of thelfamiliar buzzwords of the
 "Information &e’’. However, another set of commonly used terms point
to the other side of computerization. Blue collar unemployment, job
displacement, job retraining and computer llliteracy express possible
negative consequences of the computer revolution. This handboock is
concerned with the social and economid dangers of the computer's dark.
side. More specifically, we are attempting to deal with the growing
problem of helping fhe ""average" adult to acquire the basic kinds of
computer skills that are necessary to cope with the computerization
of America.' What kinds of computer skills do adults need most? Who
is going to teach them? What are the most efficient ways to learn
such skills? And what types of training proérams suit adult learner
needs most effectively? These are the kinds of questions that
educators and administrators must address. We have examined them
thoroughly, and can point the way to some of the solutions to what can

be described as the growing problem of the technélogical poverty line.

One unique aspect of this handbook is that the computer needs of
children or high school students are not among our concerns. As we
shall see, considerable time and money is already being spent on those

issues. Instead, our focus is on the computer learning needs and
C !

patterns of Americans between ages twenty-four and sixty-five. We see

PN

£
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the adult learner as'constituting the single most important group in
need of computer education or training today. For they are the First
men and women to face the danger of becoming the victims of mass
computerization. Perhapé Congressman Albert Gore, Jr. says it best,

"If the next generation and the present generation of

citiigns in this country are going to be able to cope

with this anticipated sharp, dramatic, speedy transition,

our educational and training institutions are going to

have to gear up for a training and retraining effort

unprecedented in all of human history. It}s just that

simple. I do not see any way around this educational

challenge.

But we are not ready to do that yet. We do not

know which direction to move. However, we are already

seeing the impending consequencés if we do not move.

Because if we stand still, if we do not adapt to this

revolution and accelerate our nation's ability to adapt

to this revolution, we will immediately suffer

consequences in the international competition which is

growing more intense daily' (SIGCSE, 1983, p.4).

Qur project faces these 1issues head on. In addition to
presentations at national scientiic and educational confarences, the
primary goal.was to produce one of the first handbooks of research
findings and educational suggestions specifically designed tﬁ aid the
adult learner in this task. It is hoped that this "first clear look"
at computer education for this crucial but poorly represented

population will be o# use to - teachers, administrators and policy




makers alike. The goal is to help prevent the creation of a new
social and economic disability, and the unwanted formation of what we

can only call the technological poverty line!

Overview: Who This Handbook is For, and How It's Organized

Intended Audience and Limitations

This handbook is designed to ﬁe used by both educators and
administrators who are concerned with computer-learning adults.
Additionally, +the funding source for this project has encouraged
publication. Therefore, we have aléo attempted to write for the
educated layperson who is interested in what it means to become
"computer literaée", and how he or she might do 50.  Naturally, it is
hoped that all adults in need of computer skills canvbeneFit from the
research findings, teaching suggestions, and policy recommendations
which are provided in the following pages. However, because they have
the greatest immediate need, we have targeted one group to be a
special concern. These individuals are those millions of Americans of
all groups and typeé who must support their own education and
advancement. Men and women employed. in white collar positions who
need computer skiils to édvahca or m;intain their jobs are important
to consider. The computer needs of service oriented, clerical and
office personnel 'who are dealing with the effects of computerization
in the office must be kept in mind. Above all, the problems of those

who are facing displacement or job retraining are a major concern.

In short, we are primarily concerned with the so called "average"

or '"typical" American. For the most part, such an audience is
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composed‘of the large number of citizens who cannot rely on their
employers, federal or state training programs to provide them with
the opportunity to écquire meaningful computer skills. By
'mesningful' we mean skills which can (or have the potential +to)] be
tFanSFEFed‘tD the job situation. We are not concerned with adults who
are interested in the computer primarily for "“personal enrichment!.
At the same time, the handbook does include information concerning
adult learners of all types, and the suggestions can be modified to

- more specialized training needs and seftings.

A deliberate attempt has been made to use clear, everyday
language whenever possible. After all, we are dealing with a very
large, incredibly diverse range of teacher backgrounds, administrative
concerns and individual léarneé needs. Since our supporters are
interested in éhe possibility of publishing this handbook, we have
tried to write in the more conversational tone of a book rather than a
technical report. However, it is impossible to eécape the fact that
the process of acquiring computer skills is a complex activity. Even
the most basic understanding involves dealing with information
related to the fields of computer scierice, psychology and education.
How could it be otherwise at this early stage? Additionally, even
though the information is provisional, it is important to be as
accurate as possible. The handbook is founded on almost a year of
study so that‘educators énd policy makers can use the information
with some confidence. This technical work involved both qualitative
and quantitative research on very basic questions Eecaﬁse so little
work has been done to date. We even developed a pilot study that

compared +the responses of 'typical™ adults learning to operate a
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computer with regular college stucdents! Even so, we have tried to

present such research based information in a readable way.

Because we are dealing with such a new and complex area of human
learning and performance, it is necessary to regard our work as being
of an initial or pilot nature. Further work, including additional
validation of our findings, is clearly needed. We look forward to
it! Basic confidence can be taken from the fact that the findings and
suggestions presented in this manual are either based on empirical
evidence from our own work, or is supported by independently gathered
evidence, or both. In addition to the original research that is
presented, the larger value in providing this practically oriented
"First clear look" is that it provides aﬁ accurate cognitive or
educational '"map'' of computer education and training for adults as it
is practiced today. One primary research gdoal was to gather
information concerning the major aépects of becoming computer
literate as an adult., The other was to present these findings in a

functional handbook for wide distribution.

Orgariization:

This first section focuses on understanding the importance of
computer education for adults, and the nature of the research that

gave riwe to the handbook. Of course, the review of the current

status of computer education for typical adults, and why this crucial =

group still needs to be addressed as a rightful computer learning

population, will also be examinmed in the first section.

Part two consists of three areas of research and findings. The

5
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first of these involves defining basic computer skills for adults.
The question of what ""computer literacy'* means concretely for people
between ages 24 and 65 is addressed. The next topic focuses on the
educational structure, or how adults actually go abou£ learning basic
computer skilis: Stages of learning, common teaching models and
approaches to iearning are all examined. The last part of the second
section focuses on what ié generally called Yindividual factors'.
Established findings concerning the .human-computer interface,
peréonality characteristics and learner anxiety associated with

computer use are given attention.

The final segment of the handbook, "The Adult Experienée aﬁd
Recommendations", is by far the most important. It begins with a
discussion of the findings of the survey portion of the project.
Although very basic in design, we believe that 'this survey is an
important contrisution to computer education. It certainly is one of
the First of its kind. Additicnal findings concerning learning
patterns and needs from the adult education literature are then
presented.: The handbook ends with three groups of suggestions and
recommendations to facilitate the acquisition of basic computer skills
for éhe average adult learner. The first set focuses on research
isédss, and identifies areas of special promise or need. The next
group involves a series of teaching and learning suggestions for both

teachers and a2dult learners. The final recommendations address the

" needs of educational administrators and policy makers. In addition to

general guidelines, we also provide an outline for an organization
that is proven to facilitate the acquisition of basic computer skills

for other major learning populations.

.6
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Backgr0und

The handbook is the product of a federally funded research project
entitled "Facilitating the Acqusition of Basic Computer Skills for the
Older and/or Job Retraining'Learner". The original icea behind the
project was that it would begin by reviewing what was anticipated to
be large body of educational literature on the subject. The next step
was to pull out the most effective training methods for teaching
computer s5kills to adults. The final goal was to develop a detailed,
step-by-step manual that would meet the needs of average, unsupported
édult learners trying to acquire basic computer skills. However,
after spending several hundred hours in one of the most sophisticated
and up-to-date computer ssience library systems in the country (CMU],
we were forced to re-envision our task. While this marnual is one of
(if not the) most comprehensive on the subject of providing computer
educafian for adults, no single effort could be called complete at

such an early time.

The simple fact of the matter is that the field of computer
literacy education and training for adults is so new that researchers
and educators are still struggling with establishing the most basic
deFinifions and goals. while considerable work has been done
concerning children, éecondary, _and college students, the kiﬁd of
détailed psychological research that we expected to find simply does
not yet exist for adult learners. Nevertheless, we stood firm in our
resolve +to produce an up-to-date handbook of information concerning

the major computer education needs, issues and practices for the
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adult learner,' We even conducted some original research that is long
overdue in this important area. . Of course, no product can really
expect to be definitive at this early stage. However, we have
procuced the kina of empirically based, comprehensive "first clear

look!" that is necessary during the beginning of any new field.

Although such a work must be regarded as provisional, an overview
of the existing educaticnal structure, teaching practices and the
psycholégy of learning basic computer skills for adult learners can
itself be a very useful tool. For example, this handbook.includes an
analysis of the major types of skills that constitute computer
literacy for adults. We also provide a description of the learning
process, teaching formats and the general educational structure
involved in acquiring such skills. An examination of the adult
leérning experience, patterns and needs, including one of the first
studies of adults in an actual computer training setting is included
as an important contribution to the field. Finally, the ﬁandbook
concludes with a series of empirically based research, teaching and
policy suggestions for both educators and administrators. These are
practically oriented recommendations which can signiFicéntly increase
both the effectiveness and efficiency éF adult compufar education in

America.

The Current Status cf Computer Education for Adults

Problems, Issues and the Need for this Praoject

Preliminary research indicated that there are three major

dimensions of computer education in America to consider. First, it is
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very clear thqt the existence of the problem of large scale computer
" training is genuinély appreciated by educators and legislators all
over the country. Second, the need for the developmenf of a
effective, well supported educational response is veary much understood
in both the public and private sectors. Third, while considerable
progress is underway for the other learner groups, the needs of the
average American adult (those millions who are not supported by state,
federal, or corporate training assistance) as yet go largely
‘unaddressed., Let us briefly consider these introductory Findingslin

order to contextualize this handbook.

Metaphorg of Change

One way to éppreciate the magnitude of the social and educational
impact of computers on. adult 1life |is té conéider the kinds of
sietaphors that are most commmonly used to describe what computers mean
Fpr our lives. These metaphors for change can be roughly grouped into
three types: the computer as invention, revolution and transformation.
Herbert Simon, the Nobel Prize winning ps&chologist and computer
scientist from CMU, best captures its historical significance when he
describes the computer as a '"one-in-several hundred year invention
{Simon, 1982). This perspective views the computer as having fhe
kind of impact on our society that Gutenbarg's press did 400 years
ago.- The internal combustion engine is another example of such a

transforming invention.

Metaphors describing the computer as a '"revolutionary' device
focus on its social implications. The computer promises to change how

we live and relaté to each other socially as well as economically




(Naisbitt, 1982].‘ Congressmen Gore refers to this aspect when he
suggested that the "computer revolution is going to have arn impact
equal to the industrial revoiution, but compressed in tima" (SIGSCE,
193833, p. 3). Finally: even as early as 1972, we were warned that "Man
has begun the construction of a world mind that he will eventually
neither fully control, nor understand" (Flood, 1982). 1In othér words,
it isllikely that computers will alter our perceptions of ourselves,
and even the nature of the world itself, That time is already upon us

(Turkel, 184)!

Computers and the Educational Crisis

One of vthe few things that most authorities agree upon is that
education is the only real key to help citizens cope with the massive
"social and economic problems associated with computers. 1In fact, the
need for computer education and training is so great that it has
already been called "the next crisis in education' (Deringer and
Molnar, 1982). There are three reasons why the National Science
Foundation takes this.position.

"A computer literate work force is necessary to

maintain our national defense and to improve our

producfivity. At -the individual level, computer

literacy is needed to participate in a knowledge

society. To insure equality of opportunity all

our citizens must -have access to these skills and
tools" (Deringer and Molnér, 1982, p.4).

Whichever metaphor one prefers to use to capture the meaning of the

computer for modern  life, it has to be said that it's the universal
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character of the phenomenon that creates a crisis in education. For
the computer has made its irreversible way into the foundations of the
economic and military structures of the world. The résult of these
international aspects of computerizat}on is that erlucating citizens
becomes very much tied to the well being of the nation, both now and
in the Futuzg. Ignoring or neglecting computer educational needs can
only be done with great peril in the modern world. Some of the more
advanced thinking nations have understood these implications, and have
begun to address 'them with large scale national computer education

projects.

Not surprisingly, the first such project occurred some time ago in
Japan. A series. of some twenty four lectures were presented via
television at the rate of one course per week. The courses were
"intended for novices, and aimed at giving them a feel for the
computer! (Simauti, 1975, ). An  even larger, more sophisticated
national computer education program aimed specifically at adults was
launched by"the British in 1982. This BBC Literacy Project included
government {unded television lectures and: a low priced personal
computer (the Acorn) to be used at home in conjunction with the
course. The project even included training teachers to stand by at
local educational facilities to answer questions, and to help with

lessons.

Two of +the more impressive aspects of the British project are
esbecially important for our purposes. First, it was designed to

meet the needs of an extremely large, diverse audience of average

.adult citizens. Second, it did so at a very low cost per learner

;iiif _1{3 o



rate, and therefore has become the model for similar but smaller scale
pEOQramQ now occurring in a number of countries, including the Unitéd
States. Since there are several national security ‘issues involved
with computerization, a comment concerning the Soviet position on
computer education is in order. AnatolyiAlexandrov, President of the
Soviet Academy of Science, is reported to have said,

"Wwe are now failing to make sufficiently effective

use of even the comparatively small amount of

computer equipment that is being manufactured here

for industry and for all kinds of planning, design

and even scientific organizations.

A broad network of skill-raising educational

institutions must be set up... We muét develop

work like that which was done to eliminate

illiteracy after the chober Revolution, which is

now probably equally important! (Daniloff, 1984 p. 37).
Daniloff goes on to indicate that the task of computer educating the
Russians is formidable at best.  Fears of security leaks,
bureaucratic roadblocks, negative teacher attitudes,. administrative
conservatism aﬁd fiscal proglems are citea as chief ob;tacles. It
appears that mass computer education for the Soviets is in the fantasy
stage. Wiﬁhout a doubt, the Japanese presenf much greater

éompetition for creating a'computer literate society.

The American Situation

Special Issues

We have already seen that it is possible to create a well

w19



coordinated, effective national computer education program for adult
learners. There are at least three reasons that Amerioa does not yet
Fave a oocherent national plan for ocomputer eduocation. First, most
oountries plaoe the responsibility for eduocation in +the hands of
their oéqtral QOVEraments.‘ However, looal oontrol is an important
value in the Amerioan educational system, which means that states and
individual distriocts have a large voioe in eduoational planning and
quality ocontrol. The Federal system may target and fund priorities
during a orisis period such as during the one that arose in response
to Sputniock I. However, even then such programs move slowly, and may

vary considerably from state to state.

Another . reason that we have not launched the bhuge publio
eduocation projeots that the British Hava is probably related to our
free enterprise system. Some estimates suggest that almost bhalf of
adult computer education, espeocially training, is done by the. private
sector (Training, Vol 20, No 10). Similarly, it is diffioult to force
standardization in a free enterprise situation. | For inétanoe, we
oannot simply designate one oomputer as 'the standard!, and then

build an eduocational system around it as the British have done.

The third obstacle to the development of a national oomputer
eduocational projeot or program involves size and oultural diversity.
Smaller, highly oentralized or homogsnous systems are relatively easy
to ooordinate by ocomparison. For instance, one advantage that the
Japanese have is the presence pF.a very homogenous oulture. While the
_British.do haVe‘a-rioh'social diversity, they are situated in a very

sﬁali geographic region., Trying to coordinate a single eduoational



activity for 235 million people with a multiplicity of culturél,
educational, and economic backgrounds spread over some 3000 miles is a
gigantic task. Therefore, the failure to develop a comprehensive
national computer educational policy for adults is easy to understand
given these circumstances. Such a policy may never arise for the same
reasoﬁs. However, just because our educational needs differ at least
in terms of scale and complexity, it does not mean that wé‘ have done
nothing. Indeed, there are some very powerful ideas afloat on the

' American computer education scene that have considerable potential.

Current American Trends

Oone of the most important attempts at dealiﬁg with the problem
of computer education in America are the Hearings on Computers and
Education, These hearings were conducted by the Subcommittee on
Investigations and Oversight, Committee on Science and Technology,
U.S. House of Representatives in September of 1983. ahaired by
Congressman Gore, they included both written presentations and oral
responses from a number of important educators involved in computer
related educational activities. Secretary of Education,T. H. Bell,
National Science Foundation Oirector,Dr. E. Knapp, and speakers for
The National Education Association were among the presenters. One of
the most important aspects of this exciting meeting was the
identiFicafion of several key issues concerning computer education.
We examineq the 600 page t;anscript of these Hearings, and found that
many of these issues also impact on obtaining computer skills for

adult learners. Let us consider those which are most important.

1. Computer education and literacy are definitely related to job
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preparation and ‘security for all populations. For instance, Joe B.
Wyatt, Chancelor of Vanderbilt University reported that,
| "For the foreseeable future, it is estimated that the
demand for computer science- graduates will exceed
the supply by 50,000 annually... Other data also show
that in virtually =sll fields of study, the computer
literate job applicant has the advantage in the
competition for jobs. This phenomenon is also clear
for people in the job market without college degrees
or without high school diplomas ... a much larger

number! (Hearings, p. 70).

2. Software, and not hardware, is a major problem in providing
- adequate compqter related education. -Secretary Bell suggests that we
are "hardware wealthy and software poor" (Hearings, p. 24). Also, Or.
Braun, Professor of Computer Science, and Director of the' Academic
Computing Laboratory at the New York Institute of Technology indicates
that "éhe percentage of high quality materials from among all the
educational materials that exist has been estimated to be 3 or 4
pércent of all which exists" (Hearings, p. 88). The result of this
problem is that the development of adequate educational software has
become a-genﬁine botfle neck in the area of computer education. The
publishing industry devotes an even smaller portion of its resources

to the educational computing needs of adults.

3.. Teacher +training is a problem. Virtually every major educator
identified teacher trainihg as one of the most critical problems for

‘providing compéter'education in America. One analogy to describe this
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shortage that seems especially effective in capturing the problem of
tﬁe quality and quantity of coﬁputﬁr teachers was proposéd by
Chancellor Wyatt mentioned earlier.

"I would say a "yukkié" analogy would be you

take somebody who has never seen, heard, or knows

anything about French, you give him a two week

crash course, send him to Montreal for a weekend,

bring him back, and expect him to train people well

enough to go to participate in labor negotiations

in French in southern France!" (Hearnings, p. 786J).

4, The standards for the entire field of computer education,
teécher training, and computer literacy are a confusing hodgepodge of
ideas, values and positions at best, and an utter mess at worst. Dr,
Donald E. Anderson, Chairman of the Association for  Computing
Machinery, Special Interest Group for C;mputer Uses in Education,
reporting on one of the mﬁst authoritative studies in the field
states,

"The first issue is the computer literacy cirriculum

chaos. Computer literacy has become a household word

meaning the ability to communicate with computers, but

widely deverse viewpoints exist oﬁ what it means to

communicate with computers" (Hearings, p. 345).
The need for standardization and reléted prob}ems concerning training
certification is a major issue in a world where computer cfedentials
are rapidly becoming an economic survival tool. Our survey shows that

this issue is epecially important for adults.



5. There is a growing problem of aquity in computer education. Dr.
Ainderson also discusses the issues of equality in computer education
at the levels of ‘primary and ‘secondary educétion in America. He
cites a study prepared by the ACM which probably provides the best
statistical documentation of computer education trends to date. O©Of
course, we are interested in these findings because they also apply

to adults.

Rural vs Urban Differences: The study indicates that students in
rural arecas have less access to‘computers than those in cities and
surburban areas. Simply put, there are fewer computers in rural
schools than there are in cities and suburbs. Fewer computers means
less hands-on time per student. Additionally, an analysis of student
learning patterns suggests that student attitudes toward computers
vary between rural and uéban settings. Even when computer time was
.available, rural students were found to use it less often than the

other groups.

Geographic Inequity: It apprears that students living in the South
tend to have.Far less access to computers than those in other parts of
the country, particularly those in the West. This problem is related
to the previous one, . but is intensified by underlying ecomonic and
social factors that impact negatively on the South, and positively on

the West. The same trends seem to be true for adults.

Gencder Differences and Potential Inequity: One major study indicates
that males tend to enroll in computer courses more often then
females. The suggestion is that there may be a kind of "sexism"

effect in computer education that may put women at a disadvantage,
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especially in terms of their secondary educations. The Jidea that
computer activities are somehow more "masculine'" may be a problem
associated with the acquisition of quantitative skills in general
(Tobias, 1978). Consiqerable popular literature suggests <that the
aggressive character of many computer games tends to creete a
masculine bias in computer activity. However, while this trend may

exist for adults, we did not find it active in our survey.

Socio-economic Inequity: Wealthier schools and districts are more
likely to have more microcomputers and better computer facilities than
poorer schools. Similarly, smaller communities are likely to have
fewer computers and facilities than larger communities (but not
aiways]. Also, the 1level and type of economic -activity in a
particuiar area is related to its degree of computer sophistication.
For instance, one study shows that the Washington D.C. area has more
computers than any other part of the country (Sanders, 1982). At the
same time, other parts of the nation, such as Appaléchia lag far
behind. The result is the likely development of yet another social or

economic inequity.

In short, if situational, geographic, and economic factors are
creating equity problems in computer education for the reasonably well
funded and regulated primary and secondary levels, then we can
comfortably assume that the situation is worse for adults. If these
and othér' equity problems are not addressed, then the computer will
help create a téchnological underclass, instead of helping to improve

life in America.

Gther Problems For Adults
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Adults face eddltiﬁnel chstacles whioh must be identified. For
instance, it is very important to realize that the orientation of the
" Hearings themselves reflect one more cruocisl trend in computer
educetion. Most research, educational and funding support ils steadily
geared toward the younger learner. This emphasis is not without a
sound basis. Computer education for the 'ycung is going +to beccme an
increasingly important ‘problem which requires constant attention.
Yet, it remains that the lack of such large scale suppcrt fcr adult
learners (especially the average adult who does not qualify for
special training programs) is to be found throughout the literature
on ccmputer education. It may be unfair to call thi. focus a bias
agqinst adults. AFtér all, Congressman Gore sti ed the case for
adults quitq clearly. Nevertheless, this lower le\v . * awareness does
constitute one of the greatest obstacles to adult computer

education.

Of course, every learner population has its own unique set of
characteristics and prcblems. The high cost of obtaining computer
training, the lack of needed financial assistance, time limitatioﬁs,
family pressures and other common adult learning problems are all
important considerations. Cost problems assogiated with purchasing
good quality word processiqg, database management, spreadsheets and
other applications software increase the cost of meaningful adult
computer training beyond the budgets of many schools. Finally, there
are a number of factors that impact on the learning rates and patterns

of adults which are not active for other populaticns.




Current Trends and Progress

While the American situation is markedly different from other
nations,'we have been very busy addressing this educational crisis in
a number oF-important, innovative ways.l For instance, the needs and
learning patterns of children are being addressed by educators,
researchers and software manufacturers. Educational programs like
L0GO, the' research work of the Bank Street Group at New York
Univérsity and even some computer companies such as Radio Shack's Walt

Disney series are all concerned with this established market.

Tha area of secondary education is beginning to receive excellent
attention. 'the shining example of this aspect of the American
computer educational scene is tha Minnesota Educational Computing
Consorfium (MECC). This innovative organization has researched the
needs of high schooi computer learners and developed teaching packages
which include specific learning g&als and detailed lesson planniné
materials. The MECC also created the first-state wide model computer
education program which has probably become the defacto standard in
the country. 'While we do not hawr a national system, several stafes
have done an outstanding job of beginning to meet the needs of
Amerivan youth. Minnesota, Oregon, Florida, California are only a
few oF the states that lead this effort. While our system of local
control may have its problems, it has also led to the development of
some very fine model programs. The Houston public school system
mentioﬁed in the Hearings (page 522) is one. Of course, there is
still a long way tﬁ go. For instance, a report done by Quality

Education Data, Inc. indicates that while Minnesota has some 63
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students per computer, Hawaii has 1,072 per machine (QED, 1984)!
However, all signs suggest that the trend toward improvement is likely

to continue if not accelerate.

There also seems to be pienty of activity concerning computer
education at the college level. For instance, the Educational Testing
Service has recently. included testing basic éomputer skills in its
coilege'.entrance exqminations. One of the most important aspects of
this devélopment is that they selected one language (Pascal) to Lu:i:ome
their standard. Although it is not without controversy, this deqision
marks thae beginning of basic computer educational standards. Since
computefs have their historical roots in the academic.world, it is not
surprising to find a fairly high degree of organization for computer

education at this level. One of the most exciting programs is called

EDUCOM. This impressive organization is.concerned with facilitating

the development of computer literacy and education ét colleges and

universities across the country. EDUCOM has now come to include
several functions. Among them are a large scale computer literacy
information gathering project, a regular newsletter, and a college

oriented computer bulletin board service run on a graduated, fee-for-
service basis. The group also sponsors originél research on computer

education in and on the academic sector (Gilbert, 1984).

Another organization that has been even very active in the

‘academic setting is the Association of Computing Machimery. Simply

known as ACM, this professional organization is probably the leading
computer information gathering body in the world. ACM has been

activily concerned with standards for computer education since the
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sixties, and now includes divisions which focus on almost every aspect
of the computer field. Howe?er, by and large, the organization tends
to focus moEe on the sophisticated needs of computer professionals
than mést other groups. Nevertheless, any report on the status of
‘computer education would be .incomplete without crediting this
parental organization, especially since it supports many computer
conferences. For instance, ‘ACM helps sponsor the annuzl National
Educational Computing Conferences, whare a progress report of this
project was delivered. AFIPS and IFIPS, perform the same kind of

funetions, but often at the internationzl level.

When‘we turn to examine major or national programs for regular
adult leérners, however, we find a very different situation. The
search for educational programs qF equivalent research, funding and
‘organigational support was sadly disappointing. One effective way of
summarizihg the current status of computer education for aVePage.
adults is to say'that the field resembles the very early days of the
other major groups. We were able to idéntiFy some very interesting
adult learning projects. For instance, there are a number of very
good private sector activities. Company sponsored adult computer
traininé programs for blue collar workers are beginning to occur. The
Seybold Report (1984) provides and excellent review of vender oriented
private sector ‘approachés. Finally, Training magazine indicates
that over 40% of companies with over 50 employees offer computer
literacy or basic computer skills training to their employees (vol 20,
No 10). ' Unfortunately, however, such programs are expensive to

operate and are not usually accessible to the general public;
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Another promising trend must be méntionea. There are a growing
number of projects that do focus on adult needs. Some of them are
very modest and only provide informal computer instruction. Public
access computers placed in such locations as a library (Morse, 1984)
or museum are becoming increasingly commén. There are several larger
projects that provide a general introduction to computers via
television. At least three such programs were identified in New York,
California and Pennsylvania {Pittsburgh). These programs are usually
modeled after the British experience, but on a»much smaller, more
informal scale. By far the most advanced and promising large, full
scalé community oriehted adult computer education project that we

dncovered is situated in Ohio.

In 1983 Ohio State University and the Columbus,Ohio public school
system, launched Summer Tech '83. This program consisted of a nunber
of computer veducation and training workshoﬁs which were designed for
the public by 0sU. The workshops included two week tréiﬁing courses
aimed at teaching bésic computer literacy, introductory programming,
and all kinds of practicai computer applications such as word
processing, data base management, spreadsheets, and the like. Many
topics were broken into introductory, intermediate and advanced level

courses, which were spread throughout the summer. The school system

alloﬁed the project to include its teachers, who were specially

trﬁined- by the University, as well as the use of public school
facilities . for the classes. Private sector contributions helped make
it possiblé to offer these courseé at an average rate of only $20 per
person! Over fén thousaﬁd people from all over the city are reported

to have participated in Summer Tech '83 (Oamariz, 1984)., Even more
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were expectad for Summer Tech'Bs4. This program involved a massive
degree oF‘cooperation between the academic, public and private sectors
fhat could bucome & wational model for mass computer education. The
approach saame to maximize the best aspects oF'the American situation.
At the same time, its design also minimizes the problems that our
system faces, which were mentioned earlier. We will return to this

model in the recommendations section.

The same general state of affairs that ‘characterizes the
educational scene‘is found in the legislative arena. While a national
computer education policy has yet to emerge, there have been several
proposed bills that indicate a growing national concern. Dan watt
{1984} has spent considerable time watching legislative developments
for "Popular Computing'' magazine. He identiFies at least six major
pieces of legislation currently in progress. fhe list is not
exhaustive, and we will not duplicate it here because newer acts and
revisions are already being proposed. However, it is élear that these
bills cén be categorized according té three types. There are those
that favor the training of computer teachers as the best approach to
meeting our computer education and traiqing needs. Others support
hardware accessability as the answer. The third group sees the
cooperation of the public and private séétors in the development of
QUality educational software as the key. Each approach has its own

étr-engths and weaknesses, and therefore must be regarded as necessary

- parts of the solution. Once again, however, it is important to

realize thai the legislative concerns suffer the ‘same tendency that
the rest of field has been seen to do. This handook aims at

increasing public and legislative awareness of the plight of the adult
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learner.:

Summary

The first secﬁion of the manual has aimed at identifying the
major educational issues, needs and problems effecting the acquisition
of basic computer skills for so called "average" or '"'typical adult
learners; This effort has included a review of the current status of
computer education in Aﬁerica. The findings suggest that there is
good réason to be hopaful about the future for at least for some of
tha major learner populations. For instance, there does seem to be a
real awareness concerning the importanée of the crisis of computer
education. Additionally, Congress does seém to recognize that action
is needed at the federal as well as stafe levels. Hoﬁever, it was
also found that tﬁe area is so new that computer education for the .
average adult is just beginning to be considered. Consequently, there
is a real need for =a reaéonably comprehensive, empirically based
"Firgt clear loﬁk", which this handbook provides. The next section
concerns & more . detailed examination of the educational and
psychological factors involved in acquiring basic computer skills for
adults. This "nitty gritty" and more technical work also includes
original research which results in the teaching and learning

suggestions of the final section.
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SECTION TWO: THE GENERAL STRUCTURE OF COMPUTER EOUCATION FOR

ADULTS

Methodological lssues in Computer Education Research

Finding Acceptable Methods

Any investigation of the acquisition of computer skills for older
learners must dea; with three basic problems. Two of these issues
stem from the nature of computers themselves. First, having been on
the scene for only some 45 years t[Sanders, 1984) comhuters are
incredibly new as inventions go. Not surprisingly, the important
teéchlngl and learning issues are only beginning to be identified.
Second, the word "computer! is almost synonymous with "'speed". Each
new .generation of bcomputers, - aach new major development means huge
reductions of time, ﬁost, and ; continual increase in applicatioé
potential. Sanders suggests, for instance, that if technological
improvements had developed for automobiles at the rate that has
characterized computers, we "would be able to buy a self-steering car
for $20 that could attain‘speeds up to 500 miles per hour and could
travel the entire length of California on 1 gallon of gas" (p. 88,
1983)! The result of fhe relationship.between computers and speed is
that our world moves faster. and, hopefully, more efficiently.
unfortunately, it is also true thatvthe field hoves so fast that by
the time something is researched and published, significant new
inFormétion has already been discovered. Finally, the acquisition of
computer skills is a highly complex'typg of human activity that is
very difficult to study understand. Many of the particular learning

aétivities involved are cognitive and experiential rather than merely




behavorial. However, such phenomena are not well suited to laboratory

study, which is the preferred method in American psychology.

A review of human factors psychology and computer education
literatuﬁé reveals that three kinds of metho&é are used most often
. when researching the human-computer interface (ngnberg, 1971;
Spinger-Verlag, 1983). These methods are description, surveying, and

experimentétion. .Generally speaking, descriptive methods tend to be
used in the early phases, especially when a subject's experience is
important. Surveys are used when larger groups are of interest, or
wﬁen the generality of results is important. Experimental methods are
. used wﬁen the researcher is fortunate enough to have the ohportunity
to study very specific, discrete forms of behavior which can be
,‘measuredvin the laboratory situation. All three techniques must be
regarded as reasonably well established, fairly reliable and
thoréuéhly acceptable for researching the human side of computer

activity.

A Gemeral Structure

Our main research goal concerns understanding the general
structure of the learning process involved in acquiring basic computer
skills for American adulfs. Of course, =2 general stru;ture is
composed of two parts: the basic characteristics of a phenomenon, or
that which is necéssary to its egssential nature; and the relationship
between  these parts (Giorgi, 1975). Oetermining the general form of

a  phenemenon is especially important for developing a clear first

look;‘ because it provides a Frahework for knowledge. The three

fundamental components . of this gemeral structure include: wWhat is
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learned (computer literacy); how its learned (computer education); and
who is ;aarning [tha.adult learner). The first objective concerns
understanding the learning levels, or what kinds of tasks,
activitiss and goals are most important in acquiring computer skill.
The second arsé ;nvoles uﬁdsrstanding the‘tsaching context, or the
educational aspscf of the process. Tﬁs third research activity
aims at describing the adult's sxpérisncs_ of learning to operate a
computer, or tha individual factors that are involved. Once these
majorv components have been described, then we can focus on
undsrstandingvhow they relate to one another. The same procedure is
“used to present the fFindings For each. of the three sections. We will
simply idsntify the topic, indicate what method waé used and then

present the findings.

Computer Literacy for Adults: What is it

Although’computsr sducation is a new topic, the one issue that h;s
racaivsa‘extsﬁsivs attention is the' ‘problem of defining the most basic
level of computer skill, or "computer literacy". Establishing solid
daFinitions.is an important.activity for 2 new discipline because it
creates a Founda#ion for research, and dialogue. Consequently, the
fFirst research issue concerned identifying what "computer literacy"

means for adults, and how i¥s structured for the learner.
Method

A standard review of the literature indicated that defining this
" basic level of skill has itself become a significant problem. For

" instance, there are those well known figures in computer education




(Luehrmann, 1981) who argue that computer literacy must include the
ability to do programming. Others take a more 1liberal view,
suggesting that the ability to appreciate computers constitutes a
'Easic but real degree of literacy (Anderson, 1980). Still another
group speak about "domains" of literacy (Lockheed, 1983). The most
recent school feels that it may not be possible to arrive at =a
universal deffinition, and that its time to focus more_'on particular

skills (Gilbert, 1984).

Obviously, if computer literacy has not yet been defined for
other groups then thé situation must be even more ambiguoué for
adults.  However, it is important to establish some kind of
empirically'based operational definition so that we can at least be
clear in relation to  adult = literacy. Except for computer
professionals, the state-of-the-art. concerning defining computer
liferacy’is still very rudimentary. Mainly, it still consists of
articles and positions based on an author's own computer background
and expeﬁience of teaching people to use computers.' Since the reality
of the situation is that it's still very qualitative, it was necessary
to use a methoa that could begin by considering the articles
themselves as data. The descriptive or "phenomenological' approach is

one of the established methods for this initial task.

The data pool consisted of some fifty artiéles which were selected
on the basis of the author's ﬁredibility, and clarity of opinion.
Next, fhe articles were examined individually for empirical
.Eegularities;il Those fhat seemed to have the same perspective

concerning what kinds of skills were necessary to achieve '"computer




literacy" were taken to represent an observable trend, and grouped
together. In this sense our activity resembled a form of "content
analysis". However, the next step involved analyzing these groups in
terms of their underlying similarity. Three kinds of findings
resulted from this aétivity. They include: general findings; the
identification ﬁF the major types of computer literacy and their
learning actiyit;ss; and an integrated description of the relationship
between thé major components of learning to use a computer, or the

"ganeral structure'" of computer education for adults.

Preliminary Findings: Computer literacy in general

1.  Computsr literacy is a generic term. First, each school of
thought has a valid point of view. The kinds of abilities that are
required to be "computer iitsrats“ éasm to depend in large part upon
the: context of their use. For example, compdtsr literacy Ffor
" professional programmers requires a very different degree of skiil to
be literate than do‘psychologists. The latter's needs differ from
those of an office worker, étc} The way that the computer is used
csrtainly appears to have something to do ﬁith what is required in

order to be cbnsidsrsd "literate’.

2. Oifferent learner populations have different computer education
needs. Cﬁildrsn seem to need to "play'" with computers in order to use
thsm,}- as play is a large part of how they acquirs information about
thair world .(Papart, 1980]). High schoolers have a need for more
exposure to computer >con§epts liKe basic: programming because broad
Iconceptual knowledge  can transfer to more potential job situations

than does one specialized skill.
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3. However, oomputer literaoy does have some internal ooherence as a
term. There is a unity to computer concepts and activities which
maks computer literaocy a distincf type of human phsnomaqon. While
level and type of skill‘may vary, oomputer theory, applications, and
use all involve a reasonably consistant and identifiable set of basic

conoepts, activities, and skills.

4. The kinds of computer literaocy requirements that are relevant to

the older learners are not well represented in the literature.

Types of Adult Computer Literacy

Ths_sscdﬁd step in describing computer literaoy for adults
involvad researching the kinds of computer skills that adults tend to
seek as a group. .Information concerning what is required to learn
each of these basic ocomputer skills was aléo desired. The results
includg’ths identification .oF the four basic types of computer
literacy or skill. It also seems that there are three primary aspects

of the learning structure for all of the types.

The first dimension of becoming compufer litefate conoerns the
"world" of ﬁﬁs‘lsarnsr, or how one is oriented toward the computer
while apgtually in the isarning situation. Next, each type oOf
literacy invoives a specific set of major learning tasks and
acfivities. Mastering thsse learning objectives leads to the
acquisition of a particular kind of computer skill. Third, the
person's sxpariancs of isarning tends to vary according to the type of
'computsr'ékillvﬁﬁat Hs or she is masﬁering, as each major group of

skills has its own character and priorities.
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The results consist of a reascnably clear, usefully brief account
of the learning struc#ii . 6! 0! »* lesrners navigate in acquiring
computer skills (Figure I). This description is designed sc that it
can be expanded to include mor+ d4tmil as knowledge increases with
;atsr work. It should also be mentioned that these types were
condensed to short definitions, and presented tc adult and college
studentsvin survey forum. The findings indicate that <these types of
literacy do indeed exist. The learners were able to use them tc
express thair-praFarencgs as to what they regard as important in fheir
own computer training. We will return to the practical implications
of this information in other sections. One word cf caution concerning
-fhs names of each type of iiteracy is Vnecsssary. While we have
atfamptad to use terms that average learners can use comfortably,
every expert wi;hes tovsss his or her pet names become established
vdcabuiary. We are not concerned with this activity. Rather, it is
the information that the tsfm tries to capture that is impecrtant.
Although better names may exist for any one of the catagories, the

content remains the same.

Pre-literacy

Since ccmputer litefacy is an acquired skill, all learners must
- begin in a istate of pre-literacy. While this ccnditian cannot be

ccnsidsred. to be a fcrm of computer literacy, it is of a specific
chaﬁaéter and does occupy an important place in the learning prccess.
Adults 1live the universal starting point of the "first encounter" in
~many - different Qays. Using the computer at the bank, recieving a

fIUtility bill, ‘reading about computers, or even seeing them on
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television are all modes of ocomputer encounter that adults typically
experience in everyday 1life. Generally speaking, this world of
"ﬁaive" encounter is a little like being in a foreign country. One
tends to stumble about, making many mistakes and doing so with a
constant feeling of awkwardness. However, the really important kind
of naive encounter occurs when the 'meaning' of computerization
actually touches one's own life for the first time. The older
'learﬁer often experiences this moment when the computer comes to the
- work place, either as a new tool £o be mastered or as a threat of

" displacement.

Two major learner activities are associated with pre-literacy.
Firsﬁ, the learner must decide whether the computer creates a need for
learning in his or her life. The question of what will the computer
mean for me becomes important. Second, if the decision is to
‘learn, thén the prospective learner must select some kind of learning
setting that is compatible with one's economic and personal situation.
In the .teaching section we shall see that selecting a learning
situation that is sulted to an adult's needs is more diFFicult than

meets the eye.

Finally, the learner's personal experience or one's "smotionai"
Eespgnsa‘ to pre-literacy is important. The basic emotional issue has
to do with problems.related to anxiety. Particular feelings may range
éll the way from a severe fear of computers (technophobia), to genuine
curiosity. Educational = background, loccupation, social status and

personality are among the main determinants of the individual's

initial personal reaction to the computer. Although some people may
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want. to dismiss anxiety as an extraneous matter, we will see that
‘”anxisty is a natural part of learning to use a computer for adults in

" at least one of three ways.

Computer Appreciation

'Uﬁually’ referred to as either computer appreciation, computer
. awareness or cbmputsr conscipugnsss, this Ffirst form of computer
‘literacy is most often vaséociatsd with the academic or school
sstfiﬁg: The 'phrases are generally used to mean a basic level of
uFamiliarity with the computer, and what it can do. The learner who is
acquiring thié"most basic computer knowledge is situated in the
iﬁtslleqtuai world of undsrsténding and appreciation. The computér
is prssepfsd: as an objgct of study much ﬁors than an activity to
’préctice.i .The- word ﬁappreciation" is selected over the others only
because it better captures the cognitive aspecﬁs of daveloping an
informed opinion of the compufsr, thch is the hallmark of this kind

of literacy.

The learning tasks invqlvsd in developing computer appreciation
are also 'cognitive in natﬁrs. Learning basic computer concepts such
as  hardware componsnts, the definition of a- prdgram, memory
: Fuﬁctions, telecommunicaticns &nd the 1like is the most important
learning activity. While actual or "hands-on'" experience with the
. cemputer is usually iﬁvolvsd, it is ;ot seen as the fooux of the
course, For insfancs, some people feel that it is possible to‘dgvslop
cohputér appreciation with no s*posure to the machine itself! Even

stn comhutsr time is included, the purpose of the activity is to

demonstrate the concepts, or to ground them in experience as a kind of
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reference point. The other primary lsarhing task involves developing
an undserstanding of the significance of the social impact of the

computer., Appreciating the potential benefits and uses of the

computer ore important learning activities in this regard. Attention

is alea given to the preoblems connected with computerization. Job
displacement, unemployment and privacy are three ma jor social

concerns.

The affective dimension of computer appreciation begins where
pre-literacy leaves off. The initial feelings usually involve some
form of anxiety. Variations include hesi tancy, ‘rsiuctancs, fear or
even outright resistance (Oliver, 1982). Even curiosity, which is " one
of the mcfs bunign first reactions, implies a certain caution.

However, if the learning tasks are mastered, the individual develops a

. balanced appreciation of the positive are negative aspects of
computerization. The result of these learning activities is the

.development of a cognitive map or @ personal "model" of computers.

Computer appreciation gives the learner a sense of some power or
control over the computers in one's life. One has the ability to put
the machines into their proper place or perspective, which demystifies

them. Additional practical advantages include a reduction of the

' anxiety associated with ignorance or fear and an excellent foundation

for further training if desired.

User Awareness

Another basic type of computer literacy can be called "user
awareness'. Once again, there are other names for this kind of

computer skill. They all imply a more practical rather <%than
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conceptual orientation to computers. ﬁames like computer "competence'!
‘or "skill" are most common. However, evidence suggests that these
terms tandvtovimply highsrilavels of knowledge, and describe other
- forms of iitsracy better. Awareness seems to connotate a more bodily
ofientsd, tactile kind of knowledge that comes w;th use. This form of
litefacy'is roughly parallel to computer appreciation in terms of
_degree of diFFiculty. and frequency of acquisition. Both are
imtroductory aétivitias that can either ke ends in themselves, or

serve as foundations for higher levels of skill.

The major differences between the éwo concern the focus of
lgarning, and the sducational route by which ths' learning typically
occurs. First, where computar appreciation focuses on cognitive

”learning activities and -Qoals, user awareness stresses practical
applications liké word pEocassing or sprsad sheets. Second, computer
appreciation usually involves the academic . setting. However, the
,laaﬁning path fo user awareness often runs toward business or app;iad
environments. In other words, the world of the learner involved in

acquiring user awareness is the functional world of practical

application.

AlthougH some time may be given +to basic concepts or social
issues, learning centers primarily on the wutility value of the
computer. The learning tasks center on the developmant of the ability
to use a computer in =a practical ;ay. Two activities are most
'important here. The first concerns machine familiarity. Obviously,

one must first learn how the computer is operated before it can be

used to fulfill a function. Such basic hardware operations as
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"booting up the system" (start up procedures); encountering and
mastering the keyboard, and primary information processing functions
(input, storage and retrieval routines), are all significant beginning

activities.

Ths'othsr set of tasks involve the user interface, or the
interactive aspects of computer use. The development of the
psrcsptual-ﬁotor skills that are necessary to operate a computer
effectively are crucial. Practice is the important activity. The
initial focus is on habit formation, and hands-on time is a
rsquirsmsnt'rathsr than an option. However, the real object of
laarningvis to achieve a level of functional independence that is
nécsssary,F;r ﬁﬁodﬁﬁtive‘uss of the computer. Struotured learning
activifiss such as those 1nv§lvsd in learning data entry techniques,
’wdrd processing, spreadsheet analysis and database management are

among the advanced goals for user oriented individuals.

Since user awareness focuses on the practical value of computers,
much of the learner's experience concerns practicé. Accordingly, all
the feelings and frustrations involved in acquiring almost any
perceptual-motor activity are also a part of the potential user's
experience. Since functional learning tends +to require v direct
learner participatioh than intellectual activity, learning to use a
computer in a‘productiyg way tends to bring with it a different kind
of satisfaction. Where the pleasure of computer appreciation lies in
the acquisition of coﬁcsptual knowledge (which is an intellectual kind
of pleasqrs], the user's reward is the more tangible gratiFicatian

that comes with learning to use a new or valuable tool.
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Computer Competence

It is important. to realize that computer appreciation and
awarenegs are different, but roughly equivalent forms of computer
'liﬁerécy.' Whilé‘ l;é;;;;;—fngggzg—‘gﬁa‘—‘Fautes-\diffggl_\fﬁgz_Nizi__—_
relatively equal in .several important ways. The level of difficulty,
" the amouﬁf of time required, aﬁd the cost of learning all appear to be
Fairly simiiar. Computer competence, however, msaﬁs a higher level of
literacy, and more advanced abilities. To begin with, it is necessary
to be able to both appreciate and use computers in order to become
cbmpsﬁént with~fhem.. However, the ability to appreciate or use
computers to fufill a function is not sufficient. For compstsncé also
means the ability to'dsal with computers on their own terms, so to
speak. This level of skill does require a functional programming
knowledege , and requires the learner to enter the world of personal

computing.

This class of lsarner'is generally referred to as a computer or
programming."nbvics" (Coombs and Alty, 1981). This type of literacy
involves going beyond the litfla BASIC programming exercises that the
'others may encounter. There are two learning activities that are
esﬁecially important in this regard. Both are complex activities, and
must be learned somewhat gimultanously. The first group tends to
rssemblg the way thaﬁ we learn a foreign language. So similaf is this
‘éctivity that learning to do programming is often compared to
imarning Frgnch (Hearings). For instance, because the computer is

bound by strict rules of logic, the novice must learn about the
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linguistic structure of programming. Even though higher forms of
computer language such BASIC or Pascal only have a few hundred
"words", their meanings are very different from simple machine
comménds.' Perttii Jarvinen of Finland (Jarvinen, 1981) describes the

process via the following graph.

user ! types of new expressions
‘growth ! languasges =080z 0 @ e==eccscceeeo--

! procedures /

r e ——————

! sentences /

t emvee—————

! words /

| commeme= learning curve

~

Computer learning curve: One's degree of computer fluency
increases as a function of one's knowledge of computer
programming concepts and language.

Precision, order of arrangemént and the rules of programming syntax
‘must be =all be learned and practiced. For the computer is an

unforgiving device, and its language has no room for ambiguity.

However, as difficult as it may be, learning to read or write a
language does not mean that the individual is able to speak it. One
who:is competeﬁt with it must be able to use the language to solve
ﬁroblems; fheEeFore, problem solving is a second form of cognitive

.activity necesaaﬁy‘tq achieve competence with a computer. The ability
fd bdevelop.algorithms and debugging (getting the program to work once

it is written) are quantitatively oriented cognitive skills which are
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necessary. unfortunately, such skills are poorly understocd. by
psychologists and educators (ASERI, 1983; Tobias, 1978). Earlier we
saw that the purist school of computer literacy maintains that such
progbamming' cability is the » minimum requirement for computer
iit;récy. While such a view is not appropriate fcr the adult, it is
cieér that many people who consider themselves to be "comFortable"

with programming, simply do not possess a real degree of competence.

The 'experient;al aspects of computing tend to give this form of
 literacy a more ﬁersonal flavor than the others. After all, writing a
Qood pfogrﬁm.and solving problems are essentially creative activities.
Anyéne” who programs knows that therg is no "right Way" to write a
program. . They are :individual pﬁoduétioné or créatidns that do
_reFiéétvthe'way one prﬁcesses information as a particular human being.
Additionally, people tend to step into the '""computer culture" once
they;‘ﬁecomg sufFicieﬁBly competent. One can now speak the beginnings
of a specialized, . estigious language. Enthusiasm for computers
often accompanies this level of development. These and other factors
often have meaning for one's identity, or one's perception of his or
her 'abilify to deal with the environment eFFectively; Of course, the
’comﬁuter : "hacker" or computer '"junkie" are extreme, sometimes

pathological, meanings of personal computing.

Computer Skill or "Fluency"

So far we have been dealing with forms of ccmputer literacy that
are likely to interest the average adult. However, there is another
level that involves a very sophisticated skills, highly specialized or

" Meapofeseicnal" type of literacy. While such advanced ability does not
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ooncern our target population, it 1is useful to complete the
classification of oomputér skills., Very briefly, the world of the
computer skilled individual is the world of the expert. Extensive
training and long hours of practice are required to achieve this
Bta;us. Theory and practice become equal partners in knowledge at
this level. While some computer competent individuals may peer into
this reelm, the computer professional makes his or her vooational home
there. Minimal training time seems to average 18 months for beginning
levels of fluenoy. .The highest or 'wizard" statQS involves years of

worke.

The isarning activities leading to computer fluenocy require
advanced training in the techninal structure of computers or
programming. This knowledge is usually aocompanied by a specialized
form of computer certification. Ocoupational title, rank and degree
of trainihg reflect the particular wdrk activity. For instance,
computsélrspair focuses on the machine itself, programming oonocerns
one tYFB of problem solving skill and systems analysis .rerrs to
another. Those at the extreme end deal with pure creativity. The
skpsrisntial éspscts of such skill involve mastery rather than
compstsnﬁs. The matﬁematioal aesthetics ﬁF programming become fully
visible at this level of knowledge (Papert, 1980). Of course, thers

is little doubt that such skill has msaning'for one's identity.

Ths Learning Struoture

Figure I indipates that there are four major types of computer
literaoy, all of which has its own set of skills. We saw that eaoh

type involves a unique oconstellation of three major components: the
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learner's world, tasks and experience. Therefore, we are forced to

say that they are discontinuous, or seperate learning activities.

This discontinuity is underlined by the fact that each type has
different strengths and weaknesses that make them better suited to
some learner ﬁesds than others. For instance, the high school student
would do well to learn basic concepts. They can more readily be
transfered to a wider range of job possibilities than single skills
like word processing. This situation tends to be reversed for adults,

who have more 3pecific needs.

Another indication oF.discontinuity is that each particular type
of computer literacy has its own range of ability. For instance,
although two people may both possess (-mputer apprsciation, one may
have a ﬁors extensive knowledgz of otoYis*s8 and issues than the
otheé. ‘User awareness may vary from simplz data entry functions like
those of an airline resérvation clerk, to the ability to use multiple
software paékagss for statistics, graphics etc. Likewise, once a
basic (or) functional level of programmming skill is reached, computer
competence ranges from writing personal programs to modifying entire
packéges to meet specific business or professional needs. Of course,
'those with computer skill vary from the level of service personnel to

theoreticians.

Finaliy, it must be said that each type of computer skill or
literacy is af.very coﬁplgx combination of human activity, perception
and experience. These findings are reasonably well established at the
empirical level. However, additional research 1like that recommended

by Simon and others (ASERI, 1983) is needed to clarify the specific
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tasks in graétar detail. Also, whiia adult computer literacy is
discontinuous (one can select the type that suits his or her needs),
the skills are related to one znother in an orderly fashicn. This

relation is discussed in the next section (see Figure II).

The Educational Structure For Computer Learning Adults

The second aspect of the computer learning process involves the
teaching or learning pathways to computer skills. It is necessary to
understand how older learners acquira computer skills in order to
develop practical‘tsaching and learning suggestions to help them.
Identifying major teaching models anq approaches that are most
commonly qssd with adults, and integrating the educational and

learning structures are the particular research aims of this section.

Method

The informal data generating research activities included
interviewing fiVE inétructors of computer erucation who had experience
teaching both adults and regular or high school students. We were
also allowed to observe these teachers while they were instructing
thssav groups. - Their educational backgrounds were representative of
the full range of teachers who work witﬁ older learners. Their
combined cfadantials included a doctorate in math education, a
master's in computer. science, two bachelor's in education, and one
associate degree in computer science. We were also fortunate to
observe them in a number of different teaching situations ranging frcm
two half day. werkshops to full college courses. Finally, the

principle . researcher snrolisd in both a free non-credit workshop, and
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an intermediate, for-credit college oourse in programming so as to

observe the process first hand.

The formal procedures were similar to those used for determining
the nature of computer literacy. We began with a review of relevant
literature on teaching children, higk school, college and adult
learners, with a clear emphasis on the latter. An effort was made to
develop a representative sample by including articles from both
popular and proFessional‘sources. Then some forty-five articles were
examined for empirical regularities (frequently occurring educational
themes) concerning learning goals, materials, settings and course
requirements. Although +this sample .may seem small, it is not.
Computer education is a relatively new educational activity, and this
number covers a good deal of ground. Next, the articles were grouped
on the basis of similarity, and analysized phenomenologically. We
also examined several introductory computer textbooks and the teaching
research for the field. 'Teaching techniques that were reported to be
effective were noted. The following results encompass what were
identified as the predominant and effective teaohing practices used
with adult learners at this time. These results are presented in the
form of teaching or learning models, which may be operationally
defined as a reasonably clear, well organized or integrated
educational format used to teach computer skills to older learners.
Each model typifies one way that adults come to acquire computer
literacy. Each such pathway to learning includes an instructional

orientation, educational setting and learning priorities.

The Professional Model:
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This model is the oldest, most complete form of computer
iﬁstruction in the entire field. The professional model mey be
defined as a comprehensive, long term, theoretically oriented
approach that is characterized by a conceptual and programming
emphasis., The aim is to enable the learner to attain the highest
level of computer literacy. The format was first established in the
lats. 60's and has no; come to have a professional status. This kind
of computer ‘education is designed to meet the needs of the computer
professional, and tends to conform to the professional standards set

by ACM.

The professional model can be situated in the academic or
fechnical settings. The academic version usually involves a four year
bachelor degree program. or bsyond. The training variation of the
model is most often seen in community colleges and technical schools.
The major differences between the two concern the length and intensity
of study, and emphasis. The former l~2"rning pathway tends to be
longer (four or more years) and broade- ‘sased, with more attention
given to theory. The training route “=v3 to include shorter
(typically 48 to 24 months) but more intensive lsahning periods. The

focus is much more toward computer applications than theory.

Academic Model

Having been developed in the university setting, academia has
always been the first home of the computer and computer education.
However, when software was developed to the point where

"non-specialists" (Gilbert, 1984) could use the machine to solve
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problems in their own fields, a2 new kind of +training model emerged
(Combs and Alty, 1981). Originally such individuals were usually
limited to a small number of computer enthusiasts from non-computer,
even non-technical academic departments. However, the aavent of the
microcomputer created such an explosion in the business and academic
settings that a universal cry arose for "computer literacy'' (Carnegie
Commission on Education, Rockart and Morton, 1975). A second generai
approach to computer education avolved in order to meet this growing

need.

The academic model may be defined as a reasonably well
siructured, course oriented educational approach to computer science
and uses. The model can also be found in two settings. The college
situated academic model emphasi-es an introduction to basic computer
terms, programming concepts, and the sorsial implications of
computerization. The other form is the accredited vocational or
night school situation. Here the priority is on the acquisition of
practical computer skills such as word proecessing, comﬁuter repair
and the like. The usual time structure for this model is the academic
period. While the academic moéal does not lead to the professional
level of the previocus format, it does involve semre {at least minimal)
form of raquifemants, for'mal teacher evaluation and certification of
education. Passing academic credits or meeting atterdsnce
requirements are the most common standards. An advantage of this
learning model is that it does result in a 'computer credential'.
Such proof of literacy tends to have more job potential, and may

therefore be well worth the time and expense that is usually involved.
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Structured Workshop Training.

The third model of computer training can be described as
practically oriented, fime limited and structured. Flexibility is the
chief characteristic of this model. The teaching priorities usually
center on some specific computer activity such as becoming familiar
with +the machine, data =nt=y procedures, introducing word processing,
the use of spread sheets, database management, or almost any kind of
business oriented application proéram. While certification is not
usually invoived, the model can be designed to fit almost any
situation. Variations range frcm  large scale employee in-éarvice
training to private, indivicdually oriented seminars designed for
specific types of adult learning groups like executives {Seybold,

1984).

A practical orientation, flexibility and reasonable cost
effectiveness have made the structured workshop extremely popular in
private sector computer training (Sebold, 1984). Indeed, it may well
be that more computer literate adults acquired their skills through
the structured ‘workshop than any other format. Two factors support
this view. First, the shortage of computer teachers seen to exist in
the secondary and college settings was even more acute in industry.
Secﬁnd, competitive pressures are so great in that area that many
companies simply could not afford to wait for a new generation of
compﬁter literate workers. The result was the birth of a computer
training service industry complete with research and development,
training packages, and marketing tactiés (Sebold, 1984; Greer and

Marcus, 1983). New developments in large scale computer education,

a7

26



such as the Ohio State University prugram (Summer Tech, 1983) indicate
that this model shows considerable promise for public sector

applications.

Informal Learning Format.

By definition this approach is oriented toward providing a
Flexible; non-requirement individually oriented learning environmerit.
ﬁriority is given to creating a non-threatening, supportive and
self-paced learning atmosphere that can ac;ommodate a wide rangé of
learning styles and needs. Because it is self-paced, the informal
model often relies on the Qarious forms of educational technology that
tas been adapted to computer training. Instructional technigues such
as how-to manuals, cassette recordings, computer assisted insﬁnuction,
and multi media methods are commonly used. Some of these techniques
are surprisingly innovative. For instance, one company places an
individuail in a "total computer environment" based on the multi media
approach of a flight simulator. The intensity of thls environmental
approach is said to reduce learning time by its developers (Greer and

Marcus, 1983).

The greatest advantage of this informal approach is that it can
reach large numbers of pecple at the lowest possible cost per learner.
Free introductory courses, computers placed For public access in
libraries, community education projects 1like  Computertown (Loop,
1983), television based instruction, the private lessons that are
often inoluded in a computer purchase and, of course, self-instruction
are all examples of informal learning. The hallmark of the informal

approach is thet it always emphasizes self-paced learning. As such,
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the progress and rate of learning are .strictly dependent upon the
individual learner. Since there are no fofrmal evaluations or
requirements, the roles of individual interests, abilifies, motivation
and learning style are very influential in this setting. As we shall
see in the next section, there are both positive and negative aspects

of the model to consider.

"Universal Teaching Orientation

In addition to 1learning models, the review of the educational
litsraturé and materials also suggested that there is one well
established, fairly consistent general zpproach to teaching
introductory computer skills. This method is termed the '"modular
approach', and is widely omphwuized in the major adult learning
madels. This 'learning bleck® i+-sipw did not originate in relation to
teacking computer skills: it has been a part of the educational scene
for many years. HowaQer, it is striking to see that the approach is
used so often. Oocumentation suggesting that this is a "universal''
approach to teaching computers is easy to establish. For instance, an
examination of the recommended course stﬁucturev for teaching
introductory level computer science for professionals includes a
modular qséign (Jackson, 1976; Lopez, 1974). Many introductory texts
that ﬁre used for more general academio audiences are organized in
terms of learﬁing "units" called "modules" {sanders, 1983). The
modularization of laarning also appears to be well suited to the
gtructured workshop environment CWagﬁsr,,197S]. In fact, even many
self-paced informal learning materials, such as the manusl for the

several popular computers, are organized asccording to relatively
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discrete modules of information and activities.

It is possible to idsntiFy at least five major learning "blocks"
involved in the acquisition of computer skills. Each mociile consists
of a set of learning goals, tasks- and inFormatiﬁn thiat coricerns a
major characteristic of computers. They are: history énd general
information of computers; basic‘programming concepts ard techniques;
applications and software; social implications and problsmé related to
computerization; and programming techniques and computer theory. The
advantage of modularizing textbooks, other learning materials and
classroom activities is tremendous flexibility. The teacher can view
these blocks as sapérate but related learning steps. Tﬁis elasticity
makes it possible to "customize" teaching to the needs of a particular

learner group, situation or environment.

Learning in the professional setting is aimed at achieving a high
degree 'oF technical knowledge and skill over a2 relatively long
learning time. Consequently, emphasis is placed on programming,
theory and the development problem solving skills. The academic model,
hQWEver, is often used to address the needs of a wide range of
students all the way from math to the humanities. An appreciation of
basic concepts, history, and the social modules are often stressed at
the introductory levels. More advenced skills are situated in higher
level courses. In the business or training situation time is very
often tied to money. Mddularization allows workshop trainers to focus
their energies on the more pragmatic needs of more pragmatically
oriented business situated learners. Also, as previously noted,

modules can be used +to individualize 1learning in a way that is
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appropriate to informal learning.

Tha other advantage of the modular approach is a certain kind
educational consistency in a field that is noted for its newness and
change. For modularization does not mean that the material contained
in 6ne_ block is not important te the others. They are simply
different, but related faces of the same underlying phenomenon: the
computer. After all, were this not the case, it would not be possible
to talk about a field of "computer science'. There are basic concepts
.and concerns which unify computer science as an academic entity. They
also hélp to form the structure of how computer skills are taught +to
adults. Consequently, each module invokes the others. Indeed, we

. shall see that é high degree of computer literacy cannot be achieved
witﬁout encountering other modules. Thus, the final value of
modularization is thaﬁ although computer skills can be taught to a
wide range of learners in very diverse situations, computer education

is moderately consistent daspite its recent development.

The Educational Structure

Figure I indicated that the learning process we are examining is
a discontinuous process. However, Figure II suggests that there is
also a progressive or developmental dimension involved. In this chart
we see that no maﬁtar which of the two major (academic or training)
routes the learner takes, he or she can progress from one type of
computer literacy to anothat. Moreover, there is evidence to suggest
that the learner progresses in an orderly way.' In other words, it
appea?s that the specific types of computer literacy also Funﬁtion as

stégas of literacy.
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The éhart illustrates three sources of evidence in this regard.
First, computer education involves a sequence of increasingly
isopﬁisticated computer concepts, understanding, skills and language.
Where each type of cémputer literacy was found to involve an internal
range  of ability, we now see that all the types can be placed on a
siﬁgle continuum of literacy. Second, the chart indicates that each
type of literacy is conneéted to the others in a interdependent,
prbgressive' way. For instance, we found that in order té reach the
level of computer competence, once must first pass through the other
two types or stages. Finally, the way teaching and learning time is
used 'in the educational process also suggests that becoming computer
litehate is =a developmeptal learning process. The more time one

invests, the further he or she can move through the structure.

It is comforting to note that there is some recent independent
research that supports our findings. Steven Gilberf of EDUCOM (1984)
is conducting research on what he calls the "non-specialized" learner.
These adult Llearners work. in the academic situation such as social
sciences, humanities or administration, but they are not involved in
computer science. He has found that these learners progress through a
simiiar type of developmental sﬁructure. This classification system
staﬁts with the '"Pre-beginner", and proceeds to the "Beginner!, the
"Acfivé Learner-User", and the ﬁSpecialist". Of course, Gilbert's
work ﬂFocuSes on adults who are professionals in the academic settiné,
while our work concerns a much broader range of older learners

deséribed as "average" or "typical citizens.
More research is needed to determine how the two groups actually
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resemble and differ from one another. However, there is an obvious
rough correspondence with our findings concerning pre-literacy,
computer appreciation, user awareness, computer competence, and
computer fluency. The description of this learning process as being
EEEE discontinuous (i.e. having relatively distinct types of skills
that are learning ends in themselyss], and progressive (developmental
sfages oF‘increasing computer literacy) is fairly well established
bacéusé of these findings. Even +the widely used modular teaching
approach reflects both the discrete and sequential character of
computer education. Now we must see how such lsarning' is influenced

by the indiviual.

The Individual Adult Learner

The Learner Structure

So far we have uncovered the learning and educational aspects of
computer +training for adults. 0Only a description of the psychology
of the older learner remains to be done. fhérs are several types of
learner factors which seem to influence such learning. These include
the general learning .patterns of adults; individual factors and

learning obstacles. Let us consider each in turn.

.Adult Learning Patterns

The survey portion of our work examines the actual experience of
older lsarnsré as they learn to use a computer in a real training
situation. However, the advent of the computer cartainly did not
cfsate the First'opportunity for adults to continue their educations.

indeed, there is an entire field of adult education complete with
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" theories, research, specialized degrees of training, and even

' governmental organizations, such as the National Center for Education

Statist;cs that precede us. Therefore, it is necessary to situate
our material in this larger context. At the same time, it |is
important to realize that the field of "Adult Education" is a large
and many headed beast. According to one study, for instance, over 21
million adults age eighteen or more were involved in some form of
learning situation in 1981 (Morbman, 1981, p. 1). - Technically
speaking, the "adult" learner is someone twenty five years c<r older
(Cross, 1981). Even so, the range of individual differences and
educational settings is astounding. For instance, adult education
ranges all the way from learning to read in a church basement, to

advanced oontinuing education for high level professionals in exotic,

‘vacation-like settings.

Fortﬁhately, there are a number of educators who have done very
good work studying the major issues, trends and patterns of the adult
learner. For instance, in reviewing the adult education literature
Patricia Cross notes that "patterns of participation and interest are
remarkably similar from study to study" (Cross, 1978, p. 3). Rather
than duplicating existing work, our focus will be on iden?iFying those
patterns that seem to impact on adults as they learn computer skills.
Our review of the literature, current findings, and survey instrument
were all used to guide this activity. For instance, since we are
primarily interested in average adult learners, information concerning
professionals was left out. Likewise, since employment issues are
important priorities we attempted to focus on information concerning

jbb retrainers and women. Finélly, since facilitating the acquisition
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of computer skill is the practical concern, learning patterns,
problems and 4issues which could impinge on +this process were
included. Using this approach, let us identify what apprears to be

the most salient information.

1. Course Selection Adults tend to be pragmatic learners. In 1981
it was estimated that 20.2% of the‘courses taken were in business,
12.8% in health care, and 12.7% were in engineering and related areas
which includes computer +training (Morhman, 1982). The sum of these
figures [(or 45.7%) indicate that nearly half of all adult learning
coﬁcarns poractical, vocational or income oriented instruction. It
should also be séid that these statistics were compiled before the

interest ir microcomputers and personal computing bzcame popular.

2. Dsmogggghﬁc Factors Incomé, educational background and location
are factdre -1at effect enrollment in adult eaucation activities. For
instance, previous education seems to be the greatest -predictor of
enrollment (Cross, 1978). Those who enter such programs tend to have
higher levels of previous educational experiencé than those who do
not. Not surprisingly, mohey is a factor. Lower income groups tend
to enroll much less frequently than do fhose in upper levels. For

instance, the same study reported that while 19% of those enrolled had

- an income 6f $50,000 or more, only 6% of the students fell under the

$7,500 figure (Morhman, 1982). The same information indicates that
working adults tend to be active in educational or training programs

than do non-working adults. Geographic differences are also reported

- to impact on enrollment patterns. In short, demographic factors work

 together to produce the kinds of equity issues that were seen to be a



problem in computer education in general (Hearings, 1983).

3. Motivational Patterns Numerous studies maintain that many, if
"not most,' adults‘who enroll in education or training programs do so
' for emplc-yment related reasons (Cross, 1978). "The majority of adults
viewed  their courses as investments in their careers.’ They developed
skills and knowledge to improve in their current jobé or to advance to
new ones, ’with the hope of earning returns on their investments of
time and money in education.” (Morhman, 1981, p. 11). This
ufilitarian oriéntatiqn also seems to be related to selecting so
called "pérsonal deveiopment" courses often taken by adults. For
instance, many people enroll in aault education do so in order to help
deal with the practical problems of major 1ifs changes such as
divorce, displaéement, the death of a spouse, etc. While plenty of
older learners do enroll in a computer course for the pleésure of

learning, most expect to see a return on their investment of time,

mqney and energy.

4. Learning Obstacles Another area of general agreement concerns

the kinds of obstacles that adults encounter most frequently in‘ their
educaﬁional endeavors. ' The three. major types of learning barriers
‘that Cboss identifies seems to be the-mogst comprehensive description
(Crosa,_1981]. Situational barriers are factical conditions that
inhibi# or dispourage learning. Insufficient income, time
limitationﬁ, transpoétation problems, handicaps and family related
demandsv(éspecially child care) are among the most common problems
tﬁat inferFeEé with adult learning. Institutional barriers can cause

- adults difficulty. ,fhe lack of financial aid for part-time students,
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inflexible academic and training class scheduling, and educational
requirements that are not related to the primary learning goal are
typical instances of institutional difficulties. Finally, there are
dispositional factors that are internal obstacles to learning.
Negative previous educational experiences in grade or high school,
fear of mathematically oriented subjects (computers), low self-esteem
and a lack of confidence ars.all significant in %his regard (Kempke,

1981).

S. Educational Support Services There is also a consensus ainong
experts that older learners both need and appreciate accurate, adult
oriented carear . information counseling (Tough, 1978). This laérnsr
characteristic reflects the practical orientation mentioned above.
Moreover, such basic learner support is especially helpful to
.individuals who have been out of the educational environment for some
time, such as women entering the workplace, job retraineis, and white
collar workers in the midst of a career change. Unfortunately, it is
often +true that those who need such help the most, are least aware of
its availability. We shall see that this type of support is greatly

needed for many average adults who wish to acquire a computer skill.

7. The Private Sector There is evidence to indicate that the

private sector is' an extremely important major source of adult
educatiof. In fact, "The real growth in adult educatiomn in the past
twelve yaars has cohe in the non-s;hool sector... it appears that
businesis and industry has been a growing source of education and
fraining’ for adults" (Morhman, 1982, p. 14). This trend is

especially true in the area of computer education. As indicated




earlier, industry simply could not wait for the usual sources to fill

the training gap caused by the speed of computerizétion. Corporate

progﬁaﬁa; professional training services, on-the-job and in-service

training all srose to meet this demand. In fact, some estimates
suggest that almost half of adult computer education occurs in the'
private sector. Now cne can even ¥find newspaper adds for private

computer instruction.

Unfortunately, there are two limitations to private sector

sources that effect average adults. The firgt problem concerns

vaccsssibility. Usually, ore must be employed by the organization that

sdppcrts thé‘training. Second, since creating and packaging a good
tbaining program takes time and morey, such services tend to be
éxpensive, Even obtaining research concerning the private sector can

be expensive. For‘inst&nce, one of the best sources of information on

‘private sector computer training that we could find is the Seybold

Report. It is preparéd by a private sector firm and made available
at $30 a copy! Owe reason for the high cost is that research and
publidatfan are no¥ pfoFit making activities for most professional
trainefs. When one considers that such up to date information would
simply not ‘otherwise L available, such a price does not seem
exorbitant. - NBVBPthelBSE; the . typical teacher of adult computer

students does not usually have such materials readily at hand.

8. Special ' Needs Finally, there is evidence to suggest that

uncdarstanding thas learning patterns and needs of special populations

'iag an . important part of adult education. For instance, a review of

_the literature for. women indicates that thuare are specific stumbling
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blooks for this group. One study (Markus, 1973) reports that female
adult learners.rated their most common problem as being less time for
‘ohildren. Less time for husband, negleoting housework, and putting
mﬁre responsibilities on éhildren and spouses were ranked as two other
mdst frequently oocurring diffioulties, in ‘that order. Minorites,
adulté in transition and the handiocapped are ' other populations with

épeoial needs. Other special learner needs :‘3n also be expected.

Unfortunately, there is very good evidenoe to iprigate that a new
kind of adult learner is emerging who brings yet & " set of needs
and problems to the educational marketplaca. Reocent research (Thor,
1982) indicetes that the displaced or job retraining person may
conctitute a unique learning group. Thor defines displaced workers as
workers who ars unemployed due to plant olosures or substantial
layoffs, and those who have become unemployed beoause of eoconomio or

. industrial ohanges whioh have resulted iﬁ the loss or reduction of
their vooational opportunitites. There are | two reasons this
population requires our attention. First, our projeoct was located in
the Jﬁhnstdwn area. The economy of this region has been based
primafily on ocoal and steel for so long that it is almost without

otbwr cppartunities. The recession of 1981 created by ohanging world

industrial patterns struok the area with extreme foroce. Unemployment

raged near 5% for en emtire year. HMany jobs are gone for good,

leaving large acale job metraining as the only real economio hope.

. The second reason conocerns the same problsm, but on a much larger
 50313.' While other regions have not suffersd as muoti, these foroes

have resulted in an unparalleled need for blue oollar retraining. In .
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order to address this growing educational need, it is important to
realize that this learner has been reported to differ considerably
from the other types. For instance, Thor (1982) indicates that they
tend té be white, older, less educated, more experienced, and used to
higher incdmes, than the other major groups. Such factors mzy act tﬁ
facilitate attifudes that hamger learning. Another difficulty |is
that if’can be very hard fo plac2 such adulns. There is some
suggestion that.evan in ecomically troubled areas, rotential employers
may fear such these individuals will be called back by their original
émployers unexpectecily, which wauid mean & loss associated with
training énd the cbst of a replacement for tta new employer (Hahn,
i581]. .Finally,‘this is some indication that displaced workers may
élso have. a higher incidence of the mental health problems associated
with unemployment. For instance, the AFL-CIO claims that the suicide
rate for this group is subéﬁantially higher than the national average

(Thor, 1982). The frequency of family problems is also said to rise.

While these adult learning patterns are not exhaustive, they are
the learner characteristics and trénds that'are most likely to impact
on acquiring computer skills. Researchers, teachers of computer
skills to adults, and those who make educational funding and policy

decisions that impact on adults muaﬁ be familiar with these issues.

Individual Differences
Although large scale computer education and training for adults

is a relatively new phenomenon, considerable work Has been done in

'lrelated_ areas. The psychology of the user, and the human-computer
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interface has bnen a subject of military and industrial interest
extending bauic to the 1960's, which is ancient history in the world of

computers (Shackel, 1981; Goos and Hartman, 1983). Computer assisted

"instruction wms a popular idea in the =uarly seventies that is now

experiencing a resurgence in the military (Reeves, 1984). When

computers burst on to the business scene in a iiig wwy during the
middle seventies, however, the demand for computer pirogrammers
exploded well beyond the existing supply. Starting with Weinberg's

classin,'Tha Psychology of Computer Programming in 1871, a flurr+ of

rasearch activity concerning the psychology of computing broke out as

academia and industry tried to meet this demand.

Personal Factors

The possibility of a relationship between personality and
computer ability was one of the most important gquestions of that
time. | One of the more ambitious projects was to create a test that
could be used to identify individuals who showed potential for

acquiring programming skills. This test, which became known as the

- Programming Aptitude Test (or PAT), was associated with several people

who were involved with the computer giant IBM. This so called 'test'
became widely used as a screening instrument. However, the very best

of the research clearly indicates that +this instrument is not a

relisble predictor of programming or computer ability (Weinberg,

1971). Most of this personality research focuses cn programming and
the computer professional. While it is important to exercise some

caution in  interpreting their significance, there are. several

promising findings that may effect the average unsupported adult which
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~which should be mentioned.

1e Certain personality characteristics may be associated with

énmputer related activities or work. Charles Woodruff (19739) did a
respectable investigation of personality “traits of professional
‘brogrammers' using the Meyers-Briggs Personality Inventory. He found
evidence‘ of a consteilat;on of personality characteristics that seems
0 occur more often with computer professionals. This profile
includes such.fhinga as preference to do detailed work, the ability to
defer gratification, an elevated need for achievement, the preference
for control over one's environment, and harmavoidance (the preference
for a non-threatening stable environment). Also, another interesting
finding is <that the test patterns for female programmers tended to
resemble those of male programmers much more closely than for generél
female norms! There is alaq some indication that extraverted people
may not be drawn to -the lcow physical or social stimulation that
accompanies computer ralated acitiviﬁy (Eason, 1976]. The upshot of
these findings is that it may well be that some people are more suited

to computer related work by virtue of personality than others.

2. LéarningAfstyle, or the way that one habitual ly processes

\.inFormation, may be a factor the effects acquiring computer skills.
© There are two possiblebways that learning style could be active in
this process. Dne way is that certain types of material may be meice
compatible wi#h specific styles. For instance, someone who i
‘conceptually oriented wculd prpbably do better with academic rather
than e*ﬁeriential teaching approaches. This possibility is difficult

‘to confirm because of measurement problems. However, thers is some
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evidence which suggests that making an occupational choice is related
to the way that one learns. For instance, Kolb (1976) reports that
computer programmers tend to reflect a certain similarity of learning

style: a preference for abstract conceptualization.

The assessment of learning style is another one of those areas
of educational psychology that is new and needs further verification.
However, Kolb's instrument may be especially well suited to the adult
iearner. The test is simple to administer, eaéy to score, and is
based on experiential and developmental theories of learning, hoth of
which apply to the adult. Our own use of the instrument is reported
in the survey portion of the héndbook. Our findings do support the
view that certain styles of learning impact on computer learning

rates for non-technical older learners.

3. Mﬁtivation is a (and perhaps the) critical factor in acquiring
basic computer skills. Anxiety associated with age or negative
previous educational experiences (Cross, 1981), = lack of quantitative
ability resulting from ldepriVed or insufficient educational
backgrounds (Tobias), resistance to learning because of attitude or
previous employment (Cross), and personal temperment or style (Kolb)
imay all be relevant factors in determihing who acquires computer
skills, how and to what degree. However, it is extremely important to
raélize that one point QF universal agreement is that there can be no
substitute for determination. Like most other learning activities,
. desire, practice and hérd work are the keyé to learning ali computer

skills, even for the gifted.

Computers, Anxiety and Learning




There can be little doubt that anxicty is the most common

'faaching and learning issue involved in acquiring computer skills, at

.least for the older learner. Catchy terma 1like "computer anxiety",

"terminal fear!, and even the more scientific sounding 'technophobia"

‘[Olivar, 1982) abdund in the popular press. . Many of the 'pop" or

"how-ﬁo"_books designed to introduce adults to the computer often

spend a large portion of their work on helping the individual overcome

computer anxiety. Berner's Overcoming Computer Fear (1984) is an

exezllent example. Of course, anxiety seems to be espacially active as

a majqr stumbling bloc!: to computer use for adults. Projects like
Logo.fPapert, 1982) suggest that children do nﬁt suffer the same
dagree of anxiety as adults do while learning to operate a computer.
It may also be that‘ the ability +to acquire the perceptual-motor

skills nedssagry in order to use a computer slows down with age.

Howeveﬁ, a closer examination of the role of anxiety reveals that it

is active in three ways that effect adult computer training.

-
3

1., Anxiety as alienation First, the introduction of new technology

intoc a culture often creates a problem of alienation. Guetenberg's

Prass created great controversy as to what might happen when the

' masses acquired knowledge ﬁhrodgh books. The Japanese resisted a

large ‘scale introduction - of ‘the industrial revolution into their
soéisty until forced with ships of war. Likewise the automobile,
ryclear fission, and now computers are all major <echnological

inventions that bring with them the problems of alienation, fear of

>displacsment, and social upheaval. So frequent is this initial

resistance "to the introduction of large scale technology into

' society, that one is forced to accept the reaction as a "normal

84 75



social_ﬁesponée. In this sense, people are wise to be wary of new
technolégy,]bécause it will impact on their liveé in dramatic,
unforeseen ways. VThis kind of anxiety may well be a healthy and
normal psychological response in that it attunes people to the
problems and need for cﬁange. Thus, one of the first learning issues
is helping people Pealize“that an even greater danger is simple or

blind resistance to learning something new 1d perhaps - frightening.

2. Anxiety as Mystification The second source of computer anxiety
involves the .nature of the computér itself. They are not machines
in +¢he ordinary sense like autos or.airplangs. Computers "speak" an
‘entirely mathematical, symbolic language that mystifies most people.
It is now  true that one does-not have to learn programming to use
~ computers effectively. Iﬁ fact, we will see that programhing is a
disﬁant third on most adult computer learning lists. However, the
languagé of comhuters_lor "computereese! is so heavily technical and
vquantitative that’ it'stimulates a real degree oF»what can be likened
to '"math anxiety" (Tobiés 1978) for most older learners. This kind
oF‘anxiety, even extends to the materials that support computer use.
"One of thé biggest and most time-consuming
frustrations faced by‘microcomputer users
confronts them. when fﬁey try to unravel and
.maké sénse out of the directions -- the
"documenﬁation" ;f that accompahies:soFtware.
Apparently few uéers are spared: its not at
" all unusual to read‘a review that praises a-
_pbogrém'whilé damning its documentation"

- (Earle, 1984).
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Such anxiety seems to have its roots in the larger problem of learning
quantitatively oriented skills. There is no question that the
computer is an unforgiving device. There is very little tolerance for

ambiguity in the use of computers, which can be extremely exasperating

i for most adults.. Once the adult oriented teacher makes this

realization, he or she can begin to design corrective measures into

the teaching format.

3. Anxiety as Fear The third form of anxiety effecting learning to
use @ computer occurs in most adult learning situations (Kempke,
1981]. Simply put, the adult is a more vulnerable learner. Learning
situations are more threatening for adults. After all, we are already
skilled in the arf of survival, and we have managed our own lives so
far, Learning a new and complex activity means that we are beginners
again. It is pregiven that we will stumble frequently. ‘Embarrassment
or tﬁe fear of it can be a real problem, espécially in the group
learning situation. | Learner sensitivity or defensiveness are other
maniFestation of such anxeity.

Adults havé something real to lose in a

ﬁlassroom situation. Self-esteem and ego

are on the iine when they are asked to risk

-tyring a new.behavior in front of peers

(Kempke, 1981, p. 52).
Such performance anxiety is a perenial issue in adult education that
is evén more common when dealing with computers.' For example, the
literature frequently mentions the executive who insists that his or
her staff bacome compufer literate, but who never qufe manages to

shbw.»up For. the +training sessions in person. - In fact, some of the



- larger companies recognize this problem to be wide spread enough to

of fer individual, home, or small seminar teaching environments just
for executive staff (Seybold Report, 1984), We shall see that this is
one kind of learning problem where educators have made excellent use

of the principles of adult education and instructional technology.

The General Structure of Acquiring Computer Skills for

Adults

As previoualy stated, cne major research aim was to develop an

empirically based description of the general structure of the learning

process involved acquiring computer skills for older learners. The

learning aspect of this general structure was seen to consist of five

relatively diécrete types of computer skill or literacy. The learning
process was Found to be ‘characterized by =a progréssiVE structure,
complete with stages of learner development and increasingly
sophisticated acﬁivities. Last but not least, we saw how the adult
learner was structured into the procéss~in terms of major learning
patterns, individual personality, and anxiety. We can conclude this
portion of the manuai by integrafing all three sets of findings in a

single statement of the general structure in which they all

‘\participate. Borrowing the basic pattern from the developmental

_psydholqu of Merleau-Ponty (1963), we can reach the following

conclusion.

For the individual adult learner, computer literacy and computer
literacy education is a progressive, yet discontinuous structuration
of computeﬁ understanding and experience, both of which are organized

around an increasingly sophisticated continuum ‘of central computer
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concepts, uses and language. By artioulating both the essential
 ingred1ents of the phencmenon and their relationships to one another,
this desoriptién fulfills the requirements for a general structure.
First, the statement inoludes both the 1learning and eduoational
dimensions of adult computer litefaoy depioted in Figures I and 1II.
Next, the role of the individual in the process is implioitly
1nd1catea as the oruclial determinant in how far one '"progresses', or
moves along the continuum. Finally, the interaotion of all three

faotors is caputured in the dynamio tone of the phrase.

In addition to unifying the kind of information involved in a
"firgt olear look!", this géneral structure also hés practiocal value,
First,‘this underlying structure has provided the framework for the
First feal handbook of findings on aocquiring oomputer skills F;r
average adults. Seoond, this knowledge allows us to 'make empirioally
basea, timely adult oriented research, teaohing | and polioy
' recommendations. Now we ocan finally turn to fﬁia most important

final task.
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PART THREE: ADULT EXPERIENCE AND RECOMMENDATIONS

It was said that computer education for adults has roots in three
fields of study: 6om§uter science, the psyohology of learning, and
adult eduocaticn. Also, almost ali oompuéer education authorities
caution that the area is so new that all work must be considered
ﬁrovisional, including our own. An additional resear:ch complioatibn

is that there are several factors partioular to adult educational

- patterns that make their study more difficult. These problems inolude

diffioulties in measurement due té6 the informal and voluntary nature
of adult education (Cross, 1978); 1limited acoess to information
created by the low pricrity given to research and publication din the
private sector; and the laqk of ocomputer iéarning gtudies on adults.
Of course, the information inoluded in +the previous findings would

allow us to make some general recommendations to help adults.

However, our praotioal geal of facilitate the aoquisition of
these skills demands more -than global suggestions. We need to

identify the teaching and learning issues, needs and practices that

4speciFical;y‘eFFect adults while actually learning to use. ocomputers.

This kind of concrete information is necessary in order to develop the

mogst effective and effioclent recommendations for  researohers,

educators, administrative policy makers und the informed layperscn.

.
v

A _Study of Adults Acquiring Compuver Literaoy

.Survey Aims

The first area of research fooused on what must be learned in
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order to become computer literate at the adult level. The secoiid was
concernzd with how learning occurred from the educational perspectivs.
Then we looked at general individual factors tiat could impact on such
learning. The final research activity attempts to develop an
empirically based understanding of the actual experience of the older
.learngﬁ as he or she moves through this learning process. The survey
method was used fcr two reesons. First, it is an established method
that is used for doing research on the human-computer interface, and
for adult education in general. Second, the methods u;ad to
investigate the meaning of computer literacy and the learning processs
were largely gualitative or '"phenomenological'. While these methods
are well suited for determining the general structure of a phenomenon, -
(Giorgi, 1975), such findings should also be balanced gquantitatively.
A survey allowed.“us to check findings against measureable trends,

which increases the credibility of our findings and recommendations.

The only surprising thing is that such a survey has not been
conducted before. Indeed, we could only find two other significant
surveys concerning computer skills for average adults. The first is a
brief survey of the demographic backgrounds in a Britlish study done
on a small group cf learners in 1983 (Banks, 1983). The other is a
larger scale telephone interview concerning the ccmputer backgrounds
and interests of adults in the Minneapolis area that was conducted
while our reaear;h was being done (MCSR, 13984). Neither survey

concerns the actual acquisition of computer skills.
Design

Information from the previous literature and flindings suggested
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that theie were three design requirements whioh had to be inoluded in
our survey. The first concern was that the sample population had to
be repasnsoly representative of average adults. Since we are
interested ir facilitating the acqulsitloﬁ of cqmputer skills for- 'a
large range of learners, the survey had to be based on a mixed sample
of adult backgrounds, abilitles, styles end Iinterests. Second, the
practical goal of helplng typical adults learn basic computer skills
for ecomomic and demoorantic reasons was an important factor. It was
necessary to make sure that the study did not survey a large number of
professionals or adults who were primarily interested in learning how
to use the computer for entertainment or simple personal {home) uze.
Therefore the learners had to lnclgde populations 1like unemployed,
displaced worksrs, and womzn, Finally, since the average adult is
not usually supported by public or private sector training programs,
it was important to survey subjects who were in a typical, rather than

such a speclalized adult learning situatilon.

Sample

We were fortunate to have the full cooperation of a number of
educational facllities which allowed us to obtain a sample that met
all of these requirements. The older learner portion of the sample
consisted of three lntroductory.isx$l t:usio computer courses held in
~the evening at a ‘vocaéionél-tschnical school setting. The course
structufe followed +the academie téachlng model according to our
olassification system. While there were no admission civiteria,
attgndance was required in order to obtain a certificate of

completion. About fifty-five adult subjects were involved, ranging
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from age 18 to 64, with the the average age in the mid-thirties.

Educational backgrounds varied from high school to a f{ew college

degrees. Occupations included service workers, laborers, office
workers, technically oriented professionals, saliy persons, a

libriarian, housewives, and unemployed blue collar workeraq. The
classes were located in a rural setting aboul half Qay preSuneen
Johnstown and Altooﬁa,.Pennsylvania. While this raglon has: a very
small pppuléfion of raciél‘mincrities, it.does have a larce number of
unemployed and displaced workers. The class also included a large
portion of.women.' Learner motivaticns varied from per=zonal curitsity
to employment requirements, with most people indiwating they were
intefasted in the vocational benefit of having a computvis skille In.

other words, we were able to obtain the desired reprasentative sample,
Maihods

In eddition to being a new area, time factprs limited survey
development, resulting in a pilot version. H@wever, fhera werae two
-ways-#that we could to strengthen our study. First, information on
othér loarner populations helped in the dsvelepment of the questions
that we asked. Second, we éould contextualize our findings concerning
adult- patterns by comparing them with those of a scandard or "control'
pogulation. Thus we also adminiséerad the survey to z similer number
‘(approximatly 55) of regular college 'studenté taking introductory
:_Hc¢mputer" science at St. Francis College in Loretto, Pennsylvania.
Naéur;ily; there were some signiFicant qifFerences between the
.courseé% For instancé, the céllege students were taking the course

fer cbedit and the adults were in a certification format. Likewise
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their time frameworks varied. However, these ccius~se structures are
typical For‘both groups and the number of class hours, and the quality
of textbooks and computer equipment were approximately equal. The
resul% rias a comparative survey that involved about 110 subjects in
five comp:ter education classes, making this study one of the larger

ones in the computer literature.

Since we also wanted to follow the progress of the subjgcts
throughout the learning process, there were two parts to the survey.
The first segment focused on learrer background information and
expectations, and was administered during the beginning of the course.
The‘gecond portion was completed at the end of the course. These
questions were designed to generate data concerning learning patterns,
positivé and negative educational experiences, preferences and needs.
Somé of the earlier questions were duplicated in the second segment in
order to see if the reponses changed over time. Finally, we were also
interested‘in pursuing Kolbs work concerning the possibility of a
relationship between learner style and performance. The Xolb Learning
Style Inventor9 was administeréd to each group half way through the

course.
!

All’survey research on adult education must deal with certain
difficulties. Xt was already ﬁsntioned that the chief problem
concerning sampling and measuremenf procedures are caused by the
'inFormal; QOiaﬁtary and diverse nature of adult education populations.
. Since ”this‘suryey mugh be regarded as a pilot instrument, the
7 pheééntétion ﬁF a Fuil stales statistical analysis was not appropriate.

.jWE'élsq‘Féit‘thatilanguagihg the findings in terms of "correlational




coefficients" or '"product moment correlatio’:m" would alienate the
communication of the findings to the layperson, who constitutes one of
the primary audiences. While basic perceptages were used to indicate
areas of potential significance, we did try to adhere to 4 many of
the general principles of survey design and interpretation as
possible.' The representative population, the use of "control" and
Yexperimantal” groups, and obtaining a greater that 80% survey
'.participétion and return rata all were helpful in establishing fairly
‘reliable first findings. The presentation of results is limited to

thaoey questions that yielded significant information.

Find@ggg

THe. sdrvey. resulted in fourteen Findings +that seem to be
'espegially characteristic‘of the typical aqult learner as he or she
: acquires a basic level of cometer skill. The Firét five concern
similiarities between adults and regular learners. The next eight
- items aesﬁribe vaéyiﬁg degrees of difference. A final outcoms focuses
 on learning style. The .proéedure will be .to simply present the
iparticqler result, and then fﬁllow with brief discussion. | While the
lresults‘are pfovisional, research must begin somewhere, and pilof
étudies can be an iﬁﬁortaﬁt first step‘{aspecially‘ when little else
‘.exiéfs]! Both of ﬁheag considerations should be kept in mind when

éxamining the following findings.

1. Learner Expectatibhs Two findings indicate that adult and
:7regular'vlearner expections of an introductory level computer course
ar-e about’ the same. When asked what they expected to learn in the

?¥clés§'iéﬁ the beginning of the course, both sets of learners indicated



a basic awareness of computers first, and how to use them for work
related purposes second. Home use and programming were third and
forth, respectively. Likewise, when zsked what . they felt they had
actually learned at the end of the courze, both groups said a géneral
appreciation and a basic ability %o operate computers. There was also
some indication that both learner groups anticipated learning much
more about compu£ers than they actually did. For instance, a
suépiciously large number of participanis seemed to feel that they had
acquiréd a surprisingly high degree of programming ability, more sé

thaq‘is (probably) possible to be acquired via an introductory course!

2. Tvpes of Skills Both 1leazrner groups ssemed to recognize the

four major +types of °~computer literacy that were presented in the
section. on computer literacy without uny difficulty. The subjects
were asked to respond to four .qpestions that concerned computer
apprgciation, user awarenessg, computbv competence, and skill. They
were also given a fifth catsgory of ﬁother" to use in case they did
not understand or agree with our tgpﬁs. This option was utilized less
than S%VOF the timé indicating somis empirical support for the validity
of our work on types of computer literacy or skill. Also, most
definitions of compﬁter " literacy come from computer or educational
. experts. - The fFact that these definitions of computer literacy were
valid_ from the learner's perspective suggests that there may be some

practical value to their use in course goals, design and orientation.

- 3. Learning Activities  Both groups express a preference for

_certain'iéarning activities over others. Hands-on time and the

:préc#idal uses oF.¢omputers were rated as most desirable. Computer



programming related activitiow were judged a distani :hird. Social
issﬁes,_ concepts and history were cleérly the least pt-: "u'red group
(module). These éindings have some very impers. implications'
concerning teaching and learning priorities as they are now
practiced. Thay will be_ used along with other findings from this
study and indzposndent sources to develop a most comprehensive set of

recommendations.

4. Computer Anxiety An ihtroductory course seems to reduce computer

related anxiety significantly for both groups. Educational rgseahch
done on college students enrolled in a computer course for the first
time suggesﬁed~that such experience was helpFui in reducing their
anxiety concerning computerization (wilson and Trenary 1981; Fritz,
1983). 1In our study, a@bout 60% of the 'regular 'students noted a
reduction of anxiety (many a?l them reported no or little initial
anxiéty]. Nearly 70% of adults rehorted the sams sxparience. More

work is nv.tusary concerning the particular kind of personality and

background characteristics important in raducing computer anxiey.

However, it does appear that adultw do respond positively to computer

instruction.

S. Coﬁrse Farmat Both regular and adult learners expresseacd about
the same degree of dissatisfaction witﬁ the credentialing aspact of
their courses. The quéation asked whether studsnts would prefer the
higher computer cﬁgdéntial of a letter grade and acadeﬁc credit, or
the less marketaﬁle but more relaxed certificate of attendance. About

half of the regular learners expressed a wish for the certification

F&rmat, and 44% of the adults désired the college credit credentialing
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format, 7This finding supports the idea that there is a need for

guidance in selecting computer training courses and environments.

. Be Study Rate College students tend to study more {but not

necessarily harder) than adult learners. The first part of the survey

‘asked both groups how many hours they expected to study for the .

course per week. They were also asked [ow many hours,fhey actually
did study per week at the end of the courée. Regular learners cleary
studied more frequently than older learners. They also missed fewer
class ‘houra during the semester. The factors that may impact on the

rate of study for each group are presented in another finding.

7. Sex Ratios The ratio of men and women students wss surprisingly
different between the two groups. Men out numpered women by a
significant degree for cpllege students tss% men to 35% ruwmen)d. The
reverse was true for adult learners (54% women to 46% men}. The First
finding is fairly typical for college students. thﬁ&ﬁ&a o find

significantly more women than men wienidind in computer education is

an important event that needs furtiwr wnjpisrcation. For instance, it

is logical to expect that the sex reluwu:i aspects of the equity issue
digjziwied earlier would mean that fewer women ‘would be learning

computer'use, especially in a rural area. However, it may -also be

- that sex related factors impact negatively o men. For instance, it

may be that the '"macho' image that is sometimes associated with being
an iron worker or coal miner prevents men from "fussing around" with
computers, or creates difficolty for men in terms of the passivity

associated with tha school setting, or with returning to school.

8. ~ Classroom Hands-on Time Five classes of learners (two of



regular .lsarnérs, three of adults) were surveyed. It is interesting
to note that the adult courses dedicated significantly more tiﬁe to
actually working with the computer. Dn the average, abproximately 50%
of the adult learner's +time was spent in the computer lab. The
college students spent less than 20% of their claés time there.
While the regular learners were expected to use the lab on their own
time, many of the adults did so as well. This finding may reflect the

more practical orientation of adult learners previously discussed.

9. Learner Aids There was some indication that adults and regular

learners react differently o fairly standard teaching techniques.
While both groups found the same general technigues to be helpful,
'fhey ranked them in a different order of preference. When college
stqdanfs were askad Qﬁat was most helpful to them, they reportad hands
on-tihs, outside practice, the text, discussion with fellow gtudents,
and clqss discussion as . the 5 most helpful items, in that order.
Haﬁdé—on time, the text, class discussion, lsctures, =and than
discﬁssioh.ﬁith other students were rated -in draireasing order  of
helnfulness by adults; It would appear -that adults tend to rely on

v

the teacher much more that do average students.

10. Learning Obstacles The order of the factors that interfersd

with lsaﬁning to use a computer also differed for the groups. Collega
students  ranked psrsﬁnal _problems, other school activities, work
"activites, Family'_ralatsd problems and transportation as tha five

majoﬁ »diFFiculties outside of the classroom situation. The adults

f

.raported " personal problems, work responsibilities, family issues,

»‘tbénéportatidn, ‘aﬁd' then school related activities as most commonly




interfering with their ability to learn or study. These findings

correspond with the general literature on adult education. Obviously,

the tezcher should anticipate such difficulties and try to design the

course with them in mind.

1. Learner Support Being somewhat experientially oriented in our
research, we were also concerned with what the learner thcught might
be most helpful in the way of educational support. Once again there
was a significant difference in the order of preference. Regular
students ranked individualized or small group attention, practice on
computers at school, and the low cost use of a home computer as likely
to be fhe three most desirable learner suppor?s. Adults, however,
indicatea that having low cost access to a computer at home would be
mﬁst-’helpful. Individualized attention from the teacher and then
practice at the school were rated néxt. This finding reflects the
importance of hands-on experience and will play a significant role in

the recommendétions for adults.

12. Learner Enjoyment Adult learners seem to enjoy learning to
operate a computer more_thén college students. While 86% of adults
said they eﬁjoyed the claass "yery much'?, régular learners responded
pogitively to thia item only 38% of the time. Two factors are likely
to be active here. First, most (but not all) of the adults were
faking the course on a voluntary basis, while many of the regular
learners wera doing so as a requirement for graduation. Second, as
we Qill vee in a moment, thé meaning of becoming computer literate may

be Jiffervant for the older learner.

13;?‘1 SelF-Egteem One 6F the most intriguing findings From‘ a
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‘psychological perspective concerns acquiring basic computer skills and
selFQesteem. Both groups were asked to indicate whather they felt
that taking the course increased their self-esteem. Since the
guestion was purely exploratory, the three possible responses ranged
from "No', "Maybe" +to "Yes'" in orienﬁation. College students
responded wlth UNo" 21% of the time against only 12% of +the adults.
vSome 54% of the regular students indicated a "maybe' response to 20%
for adults. Finally, only 25% of the college students indicated that
they experienced an increase 'in their self-esteem that could. be

associated.wlth learning to use a computer, compared to a dramatic

59% of the adults!

There are'several reasons that may be active in creating such a
difference. For example, cognitive dissonance theory would suggest
that slnee edulte have less time for learning than their younger
counterparts, they may value what they do with it more. Humanistic
and developmentally oriented theor;sts could attribute this andzng to
the pleasure that is associated with mastering one's environment more
eFFectively. The obvious implication is that teachers must be
eognizent of the role of self-esteem in learning to use a computer for
adults, or such learning may not occur! Factors which increase
self-es*sem must be included in one's teaching approach, and practices

'whlch lessen self-esteem must be avoided at all costs.

14. Learning Styles As indicated, one final vein of research is the

question of whether learner style impecte on the rate of acquiring
basic computer skills. Since Kalb's Learning Style Inventory has been

ledsed to assess learner style for ‘computer professionals, it was
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selected for use as an appropriate éxploratory instrument. Very
briefly, this test is based on angian developmental psychology
[Ko;b, 1976). The basic idea is that the way one learns is related to
the interaction of perception, personality and experience as they
develop over time. Of course, it is not possible to go into a
detailed discussion of the instrument or its underlying psychology.
HoWever, it is important to say that it divides the way people learn
into four basic learning styles, or ways of processing information and
experience in the learning situation. Kolb has also found that these
styles of learning are also associated with occupational choices and
activitieé.,. Thus  the "Accommﬁdator" gravitates = to stiness
occupationsi; tﬁe ""Converger" i; found to prefer concrete detailed
technical works; "Divergers'! move toward the humanities; and

"Assimilators!” prefer abstract sciences.

Ideally we would have liked to study a .large enough sample to
‘evaluate the possipility of a relationship between learning style and
degree of computer skill attairnd for both adults and regular learners
as separate pcpﬁlations. Unfortunately, our sample was too small to
provide a larps enough number for such a comprehensive analysis.
'Howevéﬁ; vwa did combine the learning style profiles of those who were
rated to have done especially wéll and especially poor by their
teachers in both groups. This procedure resulted in a total of 44
subjects for an examinitation of learning style and performance
cutcome. We 3156 administered the LSI to 14 computervproFessionals,
'indludins prbgrammers and teache;s, in order to providg some sort of

Al

controi group for normative comparison.
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Although the analysis is limited by sample size, there were some
interesting indications of ﬁossible correlations between learner style
and performance, at least for computer skills in the academic model.
The most reliable Findiﬁg seems to be a negative relationship between
performance and one particular learning style. Almost 56% of * ose
who were "Divergers'" were rated poorly by their teachers. Further,
none of the 14 computer professionals demonstrated this learning
style. At the same time, divergers made up the second largest
learniné group for both the adult and regular learners. In other
words, there is good reason to suggest that-learning to acquire basic
computer skills of this type presents special diFFiculty. for one of
the largest learner groups in the study. Psychologically speaking,
the reasons for thié apparent learning.problem are probably related to

" the three types of anxiety associated with computers mentioned before.

Recommendations

This handbook strived to collect, ratalog, analyze and increase
knowledge about how older learners acquire computer skills in
America. To the best of our knowledge, we have developer s.ingle
most comprehensive handbook on the subject to dste. Of course, more
work is-‘AB;ded. However, we cannot escape the fact that this
- aducational crisis {or adults is upon us now. Action must be taken

in sﬁite of the provisional‘ nature of all early findings. The
Foilowing recommehdationé come from thrée sources: adult education
' literature; computer science teaching techniques that are reported to
be -helpful, and our own work. EveryveFFort has been made to base the

suggestions on .either émpirical evidence, or at least Iindependusnt i
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sources.

The result is a reasonabiz reliable set of research, teaching
and policy recommendations that are designed to facilitate the
acquisition of coﬁputer skills for the target population. As
ihdicated in the opening section, the handbook is aimed at educators,
administrators and the eduéated layperson., It is exprﬁtgd that it
will be necessary to modiFy‘ the suggestions according to the
requirements of actual learning situations, teaching styles,
institutional capabilities or individual learner needs. This use of

. 1

the manual is completely encouraged, providing the underlying

principles are fully understood and respected.

Research, and Teaching/Learning Recommendations

Research Needs and Priorities

Tre description of the general structure is an important research
event for two reasons. First, it articulates the Ffundamental
character or psychological 'cora" of a phenomenon. Second, this
statement also provides a framework for the coordination of related
information from seVerai conyerging areas such as’computer science
education, the psychology of learning, the psychology of the human-
computer interface, and adult education. However, further research
must be supported. While +the general structure prspafaé the way
for a coherent body‘oF knowledge, it is only a beginning. Validatinn
studi?s and mofe detailed work are absolutely necessary. Otherwise it
is doubtful that we will be able to meet the computer education needs

that are ' required for our society to maintain a competitive position




internationally, and to prevent massivi: social problems at home.
Because of the general shortage of research funds, it may be necessary
to prioritize certain areas over others. Our research indicates t..at

the follewing areas should be targeted for further work.

1. Other Adult Populations While most of our descriptive work

focused on ~ the +typical adult 1learner in general, the survey was
situated in a blue collar rural location characterized by high
unemployment. The equity issue in computer education suggests that
other older learner populations may have different needs and patterns.
For instance, we were surprised to find that women did not rate day
care as a leerner support of higih value. However, it could be that
the extended family is stronger in rural areas, providing a ready
source of Yaby sitters. Such a need may be greater for single'parents
in the urban setting. Also there is somé indication that age related
factors may play a part in computer education. For instancé, what
kind of computer skills are most desirable may vary with age. We
found - that .practical ‘skills are of primary interest to working
adults. Gilbert's (1984) work substantiates this impression. Yet
another study indicates that the elderly (over 65) may prefer to learn
.simple .programming techniques to .applications (Furlong, 1984). Such
inFormatio; is necessary in prder to design the most effective and

efficient kinds of computer training programs, materials and policies.

2. Adult Cognitive and Learning Research There is some indication
that the kinds of basic cognitive research called for concerning
other learner populations is also neesed for adults (ASERI, 1983).

an‘éxampls, learning time may be effected by differences in filuid.




versus crystallized intelligence (Cattel, '1963). Second, specific
types of ccmputer literacy must be studied in mcre detail. For
instance, it is reported that some 20 to 40 hours of 1learning are
required tc master a basic software package (Jones, 13984, p.. 59).
Mére detailqd research on learning specific kinds of ncn-programming,
non-specialist comguter skills like word processing, data entry and
the like is neéessary to imprcve 'documentation, learning time, and

ease,

3. Teaching Research 1is Needed Most of the techniques for teaching

adults computer skills ccme frem three sources. They are borrowed
Fﬁcm thoee used td teach computers to other learner grcups; they are
simply modified versions of general adult education teéﬁniques; or
they ‘aré created spontaneodsly by individual teachers. However, it
may.be'poésible to design more effective teaching stategies by basing
them on scientiFic rather than experiential evidence. The poséibility
of a relétionehip'betwaen learning style and performance may mean that
specializéa teaching techniques may be helpful to some pecple. Also,

structured research tends to facilitate the development of recognized,

~ accepted ‘phaéticas and computer teaching credentials which are also

greatly lacking in adult computer education as it is now practiced.

Teaching Factors

These research findings can be used to develop twc types of

teacher oriented squEStions that can facilitate the acquisition of

.computér skilistor adults. The first set concern teaching practices
- that'can,ehhance the learning environment for adults. The other group

 incqses cn:pragficgsbthatjshow promise as effective techniques for



the development of computer skills. Naturally, these recommendations
can be modified to the requirements of the teacher's particular

background and specific learning situation.

1. Learning Environment It was said in the section on Individual

Factors that motivation was the key to acgquiring basic computer
skills. This variable was also found to be an independant learning
factor that the teacher cannot control. Héwaver, we can do something
to enhanse the possibility of learning. . The following four

practices are ways that teachers can create an environment which

supports mastering skills for older learnars.

2. Adult Teaching Orientation As already mentioned, the literature

oﬁ adult education indicates that older learners are a special
learning population. The teacher that apprec;ates the general
characteristics'oF this group has a tremendous advantage over one who
simply transfers teachiné style and techniques from thé other learner
populations to this group. Therefore, it is recommended that teachers
of computers skills to adults make themselves available to the body of
educational literature and common practices that have been shown to be
effective for adults in general. Probably the single most important
teacher attitude in this regard is to treat the adult learner with
respect. In addition to recognizing the fact that the adult learner
has already achieved a degree of competence at life, such an attitude

helps the teacher to avoid embarassing moments, learner resistance

and other negative learning factors.

3. Non-Threatening Approach Two findings suggest that adults tend to

learn about computers more effectively in a non-threatening learning
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situation. First, it was found that there is often a very high degree
of anxiety associated with computers for many adults. Second,
eVidence suggested that the older learner tends to be more wvulnerable
than regular learners. A rigid, authoritarian teaching style can only
exacerbate these problems. Also, a non-threatening approach that
ehphasizes learning, and not performance, is preferable with this
group; While some sort of perFormance evaluation may be required, it
is’ recommended that such activities be kept in a background role.  The
range of learner backgrounds, abilities, available time, and a host of
other factors that affect adults mean that learning is bound to be
uneven. The teacher who anticipates such variation is better equipped
to deal with it than the one who does not. For such awarehess allows
the teacher to design flexibility into his or her lesson plans and

teaching goals.

4, Practical Class Structure The adult education literature
indicated that adults tend to be praghatically oriented learners
(Cross, 1981]. They are especially interested in learning activities
that can improve their economic or vocational situations. The adults
in our survey indicated the same preference. What is surprising,
however, is tﬁat so much of the learning and teaching material used to
instruct adults concerns programming rather than more practic;l
skills, While programming certainly is a desirable computer skill
for anyone to possess, the evidence indicates that it is not the most

appropriate teaching or learning emphasis for most adults.

There are three reasons for this recommendation. ?irst, computer

programming is a very difficult quantitative skill that requires
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considerable time and work to learn. Simply but, a marketable level
of programming skill is not something that is learned through one or
two courses. indeed, we saw that programming was associated with
computer competence and fluency which are higher levels of literacy.-
Second, evidence suggests that adults Eéte having other kindé of
computer skills as more desirable than programming. For example, our
survey indicated that user awareness, or the ability to do certain
kinds of computer applications such as word processing, were valued
more highly by adults. Independent evidence for +this position comes
from a telephone survey of zbout 1100 randomly selecfad adults on
potential computer needs (MCSR, 1984). Additionally, there is
evidence to suggest tﬁat even the highly supported non-specialized
academic adult learner is losing intehest in learning programming - for

more practical computer skills (Gilbert, 1984).

Finally, adult learners prefer practice to theory. The fact of

the matter is that adults are intelligent learners. They are fully

aware of the value of their time, and clearly expect a "return for
their investment'. It is +true that a concepts and programming
oriented emphasis is important at the high school and college levels.
However, it is time to accept the lead of proprietary (private)
teaching in regard to adults. The emphasis for adulf computer
education should be on helping them to overcome computer anxiety,
acquiring machine operation and basic data entry gkills and, of
course, teaching adults to use standard applications software. While
téééging.pfééréﬁﬁing may be more noble, it may also reflect -an
academic bias toward theory. It is important for teachers to

remember that ther= are other valid computer skills, and some of them
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are moire valuable to adults.

Teaching Technigues

Qur review of the computer education literature indicated that
there is very little published research on teaching. techniques
dBVelOpad‘ specifically for teaching computer skills to adults. We
have seen that the Peasons For this condition include»such factors as
pre0ccupa£i0n with other learner poplulations; the lack of publishing
in the privaté sector (such techniques would be 'trade secrets'}; and
she presence of an academic bias in the field. However, there are a
few well established teaching practiczs that are commonly used for
teaching various other populations which may be adapted to adults.
Additionally, our own research suggests that mome practices should be
especially facilitative for adult learning. Let us consider those

which are most promising.

1. Hands-on Experience It will be recalled that both learner groups

rated hand-on time as the activity that helped them the most.
Learning to use a computer is a complex process because it involves
both cognitive and perceptual-motor activities. This complexity is
the reason that industry has spent so much time and energy on the
development of "user friendly" hardware and software. The Apple
MacIntoéh and the Hewett-Parkard Touch Screen computers indicate that
simplifying the operation of the machine will increase its use by the
average person. Nevertheless, - there is simply no substitute for

actually sitting down and spending time with the computer.

Several good reasons support making hands-on experience an
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eSSeﬁtial activity. First, actually using the computer seems to be
the nest way to ovércome computer fear. The three basic techniqgues
uéed‘to introduce the learner to the machine are the computer game; =a
tutorial disk oﬁ tépe that takes the learner through the basic machine
operating commands; and developing simple programs whose only value iﬁ
to help the user become familiar Qith'hsing the machine. Ail of these
proven teaching techniques work. Basically .these methods help the
learner over come the péoblems of anxiety associated with computers by
focusing on very limited, easy-to-master concrete tasks that build up
confidence. bAt the same time +this activity gets the learner to
experienc® the computer as it really is: a labor saving device that

aids problem solving, much like an automobile aids transportation.

-

2. Practice Time Two  sources of information suggest that practice

time is a corollary to haﬂds-pn.experience. First, the psychology of
iearning suggesﬁs that +the acquisition of computef skills is based on
the same fundamental principles that are involved in any kind of
complex learning (Card, Newell, Moran, 1983). The development of
perceptual-motor skills or problem solving a?ilities take time.
Moreover, habit formation reéﬁires experience\ and repetition or
practice. For instance, it was indicated thaﬁ learning to use one
computer applicafion required some 20 to 40 hours of learning, much of
which was practice (Jones, 1984). Consequently, the relationship
between practice and fhe degree of skill is the same for computers as

for any other learning activityj; the more one does it, the better one

1

becomes at it.

Second, our survey found that the adult computer class stressed
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'exberience much more than the regulaﬁ class. Where +the adults spent

50% of .the class time in the labs at their computers, the regular
learners were only given a few hours of instruoction in the lab with
the teacher, and expected to acquire additional time on their own. We

were also surprised to see that adults tended to érriVE one half hour

early for their computer class, and spent the time by themselves in

the lab. Most experienced teachers of adults, especially those who do
training, already sppreciate the value of hands-on and practice time.

New or more academically inclined teachers Interested in teaching

older learners, would do well to examine this variable more fully.

3. Using Discussion There is good reason to believe that

discussion .activities of all types can facilitate learning to use a
computer for adults. It will be recalled that our survey indicated
that adults tended to rely more on .the teacher than did regular
learnérs. Class discussion was r;ted highly as.an aid to lsabning for
both groups; ags was interacting with peers. We also suggest that
building discussion into the teaching format reduces anxiety,
especially at the beginning of the instructional period. Sometiﬁes,
for instance, a student may feel more comfortable discussing a problem
with another student who is "less threatening" than asking the
teacher. Also, feedback that the teacher receives through discussion
cén help him or her to adjust the pace of the course to the needs of
a particular group. One form of the discussion fechnique is to group
students into pairs or small groups in a "team' approach to learning
(Shniederman, 1982). Seiecting advanced students to help others in a

"tutorial" format 4is another way of using discussion to facilitate
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learning.

4. Contextualizing the Computer There 'is good evidence to suggest

that helping the student to develnpr a personal model of how the
computer wﬁrks is helpful to acquiring basic computer skills.
Building a model that is based on one's own experience seems to give
thé ~learner a frame of reference for computer Funcfinns that
facilitates learning. Mayer's work on programming compared groups of
students who were given such a model (the "white box" approach) with a
group who were not (the "black box" approach). Those who were
encouraged to develop their own internal model of how a computer
works were reported to learn more effectively that those whn.did not

(Mayer, 1982).

Another effective way of contextualizing the computer for adults

seems to be through the use of analogy and metaphor. EQery one of our

teachers reported having favored ways of situating the computer in

regular humen life that seemed to Facilitate the learning of basic
computer functions. One instructor likened a computer's operating
procedures to the kinds of routines that we have when we wake in the
marning. The metaphor was extended to compare how failing ﬁa execute
a procedure in logic creates difficulties for the computer in the same
way that failing to proceed from one routine to the next can throw the
entire day off for é bersnn. Another teacher used the familiar file
cabinet analogy to explain memory Functibns. Still another used
playing. cards to illustrate sort routines. Such techniques all serve
to situate the computer in the everday world of human experience in

such a way that gives meaning and familiarity to an otherwise alien
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device.

5. Educational Technology When technology was introduced to the

educatioﬁal‘ scene in the sixties, it was accompanied by all kinds of
claims promising a boon to education. The same.FanFare occurred with
the introduction of educational software in the middle and late
seventies. . Neither one of these developments came close to such
claims, so one must be soiswwhat skeptical about the use of educational
technology. However, ifwere -may be zome value to a variety of media
assisted techniques in acquiring basic computer skills. First, there
seéms to be considerable investment of time and money from the private
sector in the deVelopment and promotion of media assistance. For
'instaﬁce, in addition to the standard compﬁtar.manual, it is now
possible to find disks ér cassette based tutorials for most major

brands of computers, and most major software applications.

Our evaluation of such formats is that they are excellent
introductory devices for simple learning Functions'such as basic
computer concepts, exposuré to computer hardware and operations, and
learner oriented anxiety reduction. More sophisticated media
.techniques are also on the way. These technologies range from video
disks all the way to total "computer environmenits' already discussed.
The most authoritative source on computer and media assisted computer
instruction is the Seybod Report. This private sector reporﬁ
documents several interesting projects that are underway in the
corporate‘ana for-profit training fields. However, almost all of the
_more . sophisticated projects are still in the developmental or field

testing stages. Except in the case of the extremely motivated

N
L

e 104



learner, we must conclude with Twila Slesnick (1984) that at this
point, computer assisted instruction seems to provide an advantage

only when used in conjunction with regular classroom sessions.

-

Learner Oriented Suggestions

Our last set of teaching and learning suggestions concern the
individual aspects .oF the adult learner situation. It will be
recalled tﬁat our findings indicate that there is a real need for
learner support for average adults who are attempting to acquire basic
computer skills. For the moét part, 'this population receives very
little assistance of any kind. If they are working at lower level
Jjobs, for exaﬁple, they do not usually qualify for federally assistéd
ﬁrainiﬁg programs. If they are single parents, day care is their own

{(costly) responsibility. The list of learning obsﬁacles is Just as

 foreboding for the average citizen as it is for - any older learner.

The following suggestions are aimed at supporting the individual

efforts of such adult learners.

1. Financial Support Whether we like to admit it or not, money is a

major deferminant in any educational activity. Whether in the public
or private sectors, education involves a considerable investment of
financial as well as human resources. Thig'relationship between money
and computer educatioﬁ/training is seen most clearly in relation to
the rangé of learning settings. At one end of the continuum, we find

the most basic informal learning formats. Poorly funded learning

situations usually involve the least sophisticated variations of the

informal learning model. Such environments include a public access

computer located in the 1library, a simple home computer or the

105

94

=
‘I,:.' ‘vy

e e e e



situation where one or two computers are shared by ' many adults. At
the other end of the scale, however, we find the most luxurious, adult
oriented iearning settings such as weekend computer camps set in plush
resort settings. It is also possible to find almost ideal, well
structured, professionally operated one and two week university based
computer camps with the best of learnér support and materiél. These
latter kinds of programs run into the hﬁndreds of dollars. In fact,
in more.snphisticafed or urban settings is it not uncommon to find
private computer lessons aQailable --~ at the rate of scme $60 per

hour!

In addition to tuition and fees, there are a number of hidden
costs for older learners. Day care availability for women with
chiidren, téansportation, etc. are all costs that increase with the
length and degree of computer trainiﬁg. A third problem is +that most
adults do not qualify Eor educational loans simply becuase such monies
are not usually avalible for part-time studeﬁts! In other words,
unless an adult is willing to go to school full time, or borrow money
at outrageously high interest iates, he or she is forced into the less
saphisticatéd computer training situations. Many times - these formats
do not provide the kind of certification or credentiéling that
improves employment or career opportunities. The only way of

eliminating this equity problem between the haves and have-nots is by

‘making some kind of financial support more readily available.

.2. Increasing Computer Access Unfortunately, access to sufficent

computer +time is another problem that adults face. It has already

been shown that learning time (hands-on experience and practice) is
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related to how eFFectively one learns to operate a computer. However,
most adult learning situations are such that computer time is limited
to the actual course period, plus some pre-class warm up time. This
is gne of the reasons that the adults indicated fhat having access to
a home computer was their first choice in terms of learner support.
THe obvious answer to the access problem is to supplement classroom
training with‘hnme learning. The problem is that using a home
computer involves the same financial problems as learning in a decent

instructional setting -- money is necessary.

The falling prices of campu%er hardware and software point to
another solution. It is now possible to obtain a ' reasonably decent,
fairly well supported '"learning computer® for ’abaut $200 [bansumer
Reports, 1983). Introductory level word processing, database
management, spreadsheet programs and graphics packages are also
available for su;h machines as the Radio Shack Color Computer or
Cnmmudnre: 64 (they are only two examples) are also relatively
inexpensive. Additionally, many major computer manufacturers provide
substantial discounts to educators. In other words, since it is not
yet pnésible to obtain low interest loans for part-time computer
training, or to write off such cnsts‘as a tax deduction, then - schools
must make the initial purchase, and then make such equipment available
to students. A returnable deposit and small rental fee can be built
into the course structure in a way that both allows adults to use a
computer at home, and even in a way that can eventually pay for
itself. Of course, the clever grant writer is also welcome to apply

to one of the several public and private sector funding sources that
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would ccver the initial ccsts of such a program! One company even

sells a guidebook cn writing applications fcor computer grants.

3. Computer-Career Advise The adult education 1literature already

cited indicated that down-to-earth career ccunseling is a learner
support that is greatly needed, and genuinely appreciated, by adults.
When done prcperly, effective career counseling can help adults in
\pumerous ways such as designing individually' oriented training
programsj assessing cccupational interests and learner abilityj and
especially guiding adults to selecting courses which are best suited
to téeir long term goals. However, the literature also revealed that
many times such services are not available to this pecpulaticn in
genéral. It was also suggested that even when career advise is

available, many adults do not know about it.

Our survey suggests that many adults interested in computer
training face the same dilemma. Evidence for this claim ccmes from
their responses to two questions. First, the learnsr expectations
indicated very clearly that beginners expect much mcre frem an
introductory course that it can possibly provide. Such naivete
suggésts that students need some realistic counseling as to what kinds
of computer skil}s‘are possible, and which are most suitable to their
néeds, interests; abilities and finances. Seccnd, we found that
almost half the adults repcrted dissatisfaction with the credentialing
aépect of their computer ccurses. Many times it seems to happen that
clder learners may seek cut one kind of training (practically
criented), and end up with another (theoretically oriented). This

situation wastes valuable time and money for everyone concerned.
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- As it now stands, unless one is a part of an academic institution
or an crganization that provides in-house training, the typical adult
is left to his or her own devices in acquiring a basic computsze
education. At best, this approach is a very inefficient way to learn
a marketable degree of skill, For most beginners, it's something
like being left alone in a forest without a compass -- at night. 1In
shﬁrt, the research indicates that older learners would benefit
considerably from effective, individualized computer education
counseling or advice. There are two ways to meet this need. The
first is to use the standard face-to-face academic advising format
where the learner meets with a counselor to discuss career goals and
learner computer needs. The adyantags of such an approach is that it
is the best way to develop =an individualized 1learning plan. The
disadvantages are that it requires a counselor who is familiar with
the structure of computer education, the adult learner, and who is
available at a timé that is suited to the +typical adult's freguent
time and financial constraints. Some schools do provi@e such

resourcas, most fail the adult in one of these crucial ways.

The other approach to effective computer advice is to create a
selF-aséessment'instrument that can at least point the adult in the
right direction. Such a format should provide. a straightforward
evalustion of the most relevant factors. This ingtrument would help
facilitate the melection of the most appropriate type of literacy, the
level of skill desired, the length of learner time that is likely to
be involved, the cost and the most appropriate éraining setting.
People who need data entry skills do not have to suffer through

programming lessons. Those who need more advanced skills should not
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mistakenly invest time and money in a course that is geared toward
general computer education. Such an assessment device can be
developed with enough flexibility to be used by adults with a
counselér, or through the self-help approach._ Our research suggests
that it would be very possible to develop an easy'to use questionnaire
thaf would aid in such decision making. In fact, we have already
presented enough information for @ basic version of such a computer
education assessment device, as well as guidelines _For a more

sophisticated instrument.

Policy and Administrative Recommendations

The final set of recommendations concerns what needs to be done to
facilitate computer éducation for adult learners at higher, more
administrative levels. We have alreédy seen that every other major
learner population has considerable governmental, funding and
organizational support aimed at Faciiitating computer education for
their respective learning constitusnts. It is sadly ironic that the
single largest group of Americans who are in most urgent need of such
attention are not represented in the necessary ways. Even proposed
legislation such as the "National Computér Literacy Act'" only mentions
adult learnefs in the barest of ways. The following and final set of
recommendatioﬁs is aimed at correbting this situation by addressing
the educational, consumer and legislative needs of the adult learner

as a distinct and rightful educational group.

1. Adult Educational Materials The develépment of computer related

educational materials suited to the needs of adult learners is &
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priority concern. Our examination of textbooks indicates that they are
written primarily for high school, college, and professional students.
Indeed, one aé the first tasks of the MECC was to design educational
formats and materials specifically for the high school student. The
publishers of educational texts intensely compete for the college
market. However, we found only one text that even made a serious
effort to address tﬁe adult ;udience. Publishers must be encouraged
to see adults as a significant market population. Writers should be
encnuragéd to develop texts that go beyond the 'me and my personal
computer!, or "computer dictionary" popular introductory books.
Adults need texts that are clearly written, express basic concepts in
common language, ana include exercises and exémples that are suited to
adults. The focus of such texts should be an introduction to the use
of the machine, basic operations, and especially applications and
software. The current emphasis on basic programming is not only
misplaced for the adult learner, but it may actually be destructive.
Many older learners who cogld learn to use a computer in a practical
way simply turn away from jargonistic, mathematically and programming
oriented learning formats ... and rightly so considering their needs

and time limitations.

2. Specialized Teacher Training Specialized workshops and training

programs for teachers of adults are indicated. Just as there is =
shortage of computer teachers in the high school and college ;ettings,
instructors for adult learners are limited. The so called yukkie
analogy mentianzd. in the Hearings is even more common in adult
computer learning. Typically, the adult must often suffer through a

teacher that is trained or better suvited for teaching other kinds of
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populations. Teachers must be trained in the practical techniques of
computerr education such as thnée used in the private sector, as well
as the standard techniques of adult education. Many colleges are
currently retraining their faculties to teach basic computer courses
(Turner, 1984). The same kind of ;pecialized and funded training

suppart is needed for the adult sector.

3. Funding Support Naturally, most of these recommendations require

some form of financial support. Funds for research and training are
required becausé those who are qualified tp do vuch work are already
in high demand. There is far too much competition from more lucraﬁiVE
markets (such as the dévelnpment of educational software for teaching)
%ar qualified individuals to spend time on creating good materials for
non-technically oriented adults. ﬁnvernment support is needed to
stimulats# mare experienced researchers to study.adults in this areé.
Such fundirg will also stimulate graduate students and academic policy
makers to devote more time to older learner needs. Also, the kinds of
policy changes that are necessary to free up educational loan money or
tax deductions for certified computer education for adults must be
executed at the legislative level. Such changes would require
administrative and/or political leadershiﬁ and commitment at the state

and federal levels.

4. Adult Computer Education Sources (ACES) The final recommendation

concnrns a way to advance the causé of computer education and training
for any particular learner group that is of proven and superior value.
Our research unequivocally indicates that the most effective and

efficient way to facilitate the acquisition of computer skills for any
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group is through the creation of a central, formal and funded catalyst
orgnization. More specifically, wa have éeen that +the MECC, EDUCOM
and ACM are all organizations which have successfully advanced the
research, teaching, and législative positions of their respective
learning congtituents far beyond any other type of activity.
Therefore, we propose the formation of the adult equivalent of this
administrative and organizational tool. The Adult Computer Education
Source (or ™ACES") would be such an organization. This program would
have two major aims. One is to advocate the needs of the adult
learner as a large and rightful learning group in the appropriate
educational and legislative spheres. The other is to aétively
represent adult learners in the research, training, educational
publishing, and ndministrative arenas. The specific responsibilities
of the organization would consist of the following Functioné and

activities.

Information Gathering Activities Since there is no organization

dedicated to gathering information about adult computer learning, a
primary function of ACES would be to gather, catalog, and house such
knnwledge. The initial focus would be on tracking research projects,
educationzl market needs, legislation, as well as public and private
sector funding trends and éources. This activity would include the
development of active information files for all these areas as they

emerge across the nation. The chief value of this function is that it

facilitates the development of an organized body of knowldge.

Dissemination Function In addition to the collection and

coordination o information, ACES would also function as a resource
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center. The information can be shared with other organizations,
projects, and institutions. Methods of distribution could include
written correspondence, a telephone hot 1line, monthly newsletters,
seminars and convention preséntations, depending on funding support
levels. The value of such an information clearing house is that it
both avoids duplication, and facilitates education. For instance,
program developers would have a central resource to turn to in the
creation of computer related adult education, vocational and job
retraining programs. ‘This kind of resource can save considerable
development time, and increase cost effectiveness by allowing
developers to examine practices which have proven to be effective.
Model programs like Summer Tech '83 and '84 could be modified to local
need, providing develﬁpers are aware of such practices. O0f course,
ACES would also help people to avoid those practices which have proven
too costly or problematic. Eventually a public access computer

bulletin board service might also be a possibility.

Research and Teaching An advanced function of the organization

would be +to represent older learners in the academic and eduoational
sectors. Developing recommendations for research priorities and
teaghing practices would be a desired activity. Regular cnmmynicatinn
with large scale organizations such as the Department of Health and
Human Services, the American Assooiation of Higher Education, the
National Science Foundantion, the military [Bendersnn,‘1983] and the
proposed regionally oriented Learning Research and Development Centers
(ASERI) wnﬁld be an important activity. Origiﬁal research might be a

priority once the organization was firmly established.
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Policy Function ACES' final function could ultimately prove +to be

its most important. Anyone who takes the time to read the Hearings
will discover three things that can concern adults. The first is that -
there are many distinguished legislators and educators who are
actively concerned with the problem of computer education. Second,
considerabie money has been, and will be, spent on computer education
for high school and college students. Finally, it is important to
remember that adults are scarcely mentioned in spite of their most
hrgeﬁt needs. ACES would seek to change this situation by

representing the average, unsupported adult learner in  the policy

making and administrative areas at the state and national levels.

Initial Structure The initial structure of an organization like

ACES is directly dependant upon the level of funding support that it
receiQea. However, there are minimal administrative and personnel
requirements that are necessary to assure basic operation and success.
For instance; the academicisectnr is most likely to be able to provide
the kinds of physical and institutional in-kind contributions that
most funding sources require. Also, there ére three additional
advantages of housing ACES in an academic setting: it is geared toward
education; it is already hooked infn the educational structure; and
the kinds of individuals who are most qualified to nperate.such an
organization are most likely to be located in suéh a setting. Minimal
staff requirements include ' a project administrator with established
arganizatinnal experience, a research director who is qualified in
adult computer  education, an assistant and some form of secretarial
availability. Minimal bequipment would include a computer (which can

often be donated by the institution), the usual kind of secretarial
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supplies, a photocopy equipment, and an answering machine. Of course,
a good staff would also seek out additional public and private sector
funding sources as a regular program activity. These and other income
generating sources such a fee-for-services format are important to

sustaining the organization beyond the initial funding pericd.
Conclusion

This handbook was prepared on the basis of research that was
aimed at developing a first clear and comprehensive look at the
subject'oF computer education for adults in America. The current
educational status, the structure of the learning process and patterns
of the "typical' adult learner were all examined in some detail. In
addition to original research such as the survey, the project reasulted
in a number of relatively specific research, teaching, learning and
administrative recommendaticns that are designed to facilitate the
acquisiticn- of computer skills for adults. Rather than merely
recapituﬁaling the findings and suggestions, we would like to end the
handbook in further service of its pra;tical aims. In short, we urge
you, the reader, to consider the recommendations carefully, and

conclude by thematizing the most important point one more time.

It is unavoidably true that the future of millions of Americans
can be helped or .hurt by the introduction of the computer into
everyday .liFe. The evidence indicates that while all of the
recnmmendaticns are helpful, a program like ACES can potentially heip
the greatest number of adults most effioiently. Therefore, we have

Freely provided the basic outline for such a project. A potential

’grant writer -may'*chder why we did not keép it for our own




development. Two reasons prompted the action. First, ACES is a
good idea. In fact when this project was presented at:. NECC '84,
members from sev;ral organizations asked us to provide just this
service. Second, the implementation of the project is more important
to us than who gets to do " it. Of course, the degree to which a
program like ACES can fulfill its mission dgpends on the budget.
However, even a modest degree o? support would create the first
national adult computer literacy organization. A étrategic outlay
bF initiai monies at this relatively early time may result in avoiding
vastly greater economic and social expenses in the not too aistant
future. We were warned that the computer has the capacity to alter
the human world some twelve years ago. Such change is alréady upon

us, and ‘the time to act is now!
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Glossary of Commonly Used Terms

ACES -- Adult Computer Education Sources, a proposed national
adult computer education organization.

ACM -~ Association of Computing Machinery, a major, parental
computer informaticn gathering organization.

Adult/0Older Learners -- Learners who are age 25 or more.
AFIPS -- American Federation of Informaticn Processing Society.
ASERI -- The computer age, Computers in education: realizing

the potential, U.S. Government Printing Office,
Washington, D.C., 1983.

CMU -- Carnegie-Mellon University, Pittsburgh, PA.

EDUCOM -- A college oriented computer education project,
Princeton, New Jersey

ETS -- Educational Testing Service, Princeton, New Jersey.

Hearings -~ Computers and Education, Hearings before the
Subcommittee on Investigations and Oversight of the
Committee on Science and Technolcgy, U.S. House of
Representatives, September 28, 239, 1983.

IFIPS -- International Federation of Information Processing
Society, an international computer infcrmation organization.

LSI -- Kclb's Learning Style Inventory

MCSR, Computer learning and the public need, MCSR technical
report 84-3, Minnesota Center for Sccial Research

MECC~~ The Minnescta Educational Computing Consortium.

NECC -~ The National Educational Computing Conference, an
annual national conference on the state-of-the-art in
computer education, Supported by ACM.

Summer Tech -- A massive community oriented computer education
program designed and sponsored by the Ohio State University,
and the City of Columbus, Ohio.

Seybold Report, Seybold Publications, Media, Pennsylvania, a
private research corporation.

SIGCUE -- Special Interest Group for Computer Uses in
Education, sponsored by ACM.

 SIGCPR‘-- Special Interest Group for Computer Personnel

Research, sponsored by ACM.
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