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ABSTRACT ' S L
o . Intended for developers of vocational education
professionals and for educators making decisions about the ‘usefulness
) of personal: computers in education, this, report-deals with the
effects of the personal computing revolution on professional
development of vocational educators. The \two major papers and
published opinion pieces that make up this document result from the
‘analysis of the.state-of-the-art, projected advances, and current
_applications of personal computing technology. "Educating for Work in
a High Tech Society" (Daun M. Anderson) considers the role of

computer ‘literacy 1n;vocational’education.'ftfadvocates-teaching

 computer literacy as a,basic-skill,“examines\somerexisting

"~ _assumptions about education‘tor;technoiody,_considers the

" implications of attitudes toward‘technblogy and work, describes a. .
_}ndninstrumental,orientationgtoﬂedﬁéation;in~High:technoldgy'work,fand
- " discusses preparing vocational teacher { from:a noninstrumental. .
" perspective. "The Role of"Personal Computers. 'in Vocational Education:
S A Critical-view“,(David\Lynn,Passmorej Daun M. Andersdn;~Chi-Yin;%;“_;_
" yuen) is an analytical look at the opportunities and problems . - 7
personal computers' pose for vocational education. Four general uses- E
- are discussed: the personal computer as instructional content;’ for
.~ program administration,qfor~instruction,-and_fdféchmunication..Three
,~"expected.devglopmentsfare,revieWed: artificial intelligence, = -
. networking, and portability. Finally, three problems that limit the.
. infusion of personal computers in vocational education®'are .- ,
: considered:~laCk“o£ksuitable.professional;orientation‘qf vocational -
' educators;,poof'quélity7o£finstructiénal-softwa:e,fand the validity
~ of the "Law of Hammer" (the law states that if a hammer, is available,
.. something will be found that needs pounding). (YLB) ~ * -~ =~
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Summary

Needs, opportun1t1es, problems, and effects of personal computing technology for
professional development in vocational education were analyzed: Ideas in this
report were presentied to a.panel of vocatlonal educators for review at the 1983
méeting of the American Educational Research Association in Montreal, Canada,
and several manuscripts were prepared or submitted for publication. in refereed
Journals in education.

Aud1ence_

This report will ‘be useful to developers of vocational education profe551onals~
and to educators making decisions about whether personal computers. are- useful !
“in educatlonal functlons. . }
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- Introduction

The personal computing revolution has hit America s schools. According to <

a survey by the National Center_ﬁpr Educational Statistics, 52 000 microcomputers

) and terminals were available to elementary-and secondary school ‘students in the

-

United States in October 1980;_.0ver'30'percent of the schools housing these
devices.that did_not‘offer instruetional aecess to~computers at the time of the
survey planned.to‘do so within three'years: ‘The retail value of microcomputers
shipments tokeducational institutions from.19d0 thrdugh‘1985 could eXceed-

$1 billion, with about $74. to $100 million in software sales estimated for l981

alone. And, the potential ‘market for m1crocomputers is underdeveloped Not

only are”elementary'and secondary schools only beginning to purchase-computing-

" power, but also homes, the export‘market,,industrial‘training operations, and

continuing education are ripe for market development. .. . o "

The potentialweducational”and'businessmprdfits from the'peisbnal-computing

revolution have created great interest in the educational computing market.

 The National Council of Teachers of‘Mathematics,jAmerican Federation of Teachers,

Sodiety forlcurriculum Development, and The National Couneil—of Teachers of

/
/

English have made positive_statementsAabput the future'hf.academic computing in.

-

their national meetings and publications. A mini-industry of articles in educa-
tional journals has appeared describing the potential benefits of microcomputers.

Several magazines devoted exclusively to educational computing have emerged.”

S . i L.

At least four college degree programs in educational computing were launched
in 1981, including one at Stanford University To nudge their way into the

educational market, hardware and software vendors such as Apple, Bell/& Howell,

Commodore, and Radio Shack have provided many giveawaysftoveducational

- institutions.
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The ﬁergonai computiﬁg'revolution'could,éfféct the-efficiency and pro-

ductivity of vocationgl education in a number of ways.. First,-administration
. . . ’ R . .

of vocatioﬁailedugation could be imprdved by.using personél computers to store,

retrieve, and'displéy data'for‘such administrative functions as budget develop-

ment, justification, and monitoring peréonnel management and equipment,

C -

facilitiés, énd sdﬁpiies management . Secbﬁd;,the'management of vocatipnal
instrﬁction éouidlbé enhanced‘b§fusing éomputers forvautomation of studenf
records of.prbgregs through'individgalizéd inseruetion; admi&is%rafi@n‘of>
tailored Festé of mastefyjof contenf,'mainten;nce of invéntories;of instruétional
suﬁplies, éna; perhaps mosﬁ iﬁboftantly, ﬁ;esentéfion of subjectiméitér‘im a
variety of modes fo_sfudents. Third, the hardware and Software oﬁ perspnal
éompqting could becomé'tﬁe‘obfect, rather than a tool, of instruepiqn;
Certainly, the'persqnal~Cdﬁputing revoiﬁtion will create néw ngF ipVQ¢Yeigpmgqgimwmﬂ
téétidngéﬁd'iﬁéfaiiéfidﬁV&gﬂﬁé;dwaféi;ﬂaMﬁiééara#ion and maintenance of soft-
ware. ‘Vocatiohal e&ﬂcationlcouid producg people with the skills to fill these
new jobs..

Beforé these improvementé in efficieﬁcy'and productivity can be captured,
vogagiéﬁél eiucators mugi belﬁreparéd thrqugh prefsetvice énd‘in—servicé

professional development activities to participate in the personal computi?g

revolution. ngtware will need -to be developed for applicétions in vocational

education. Moreover, vocational educators will need to develop capability .to

- create thig software. As in aﬁy revolution, these needs assume crisis propor-

1 - : .
tions, and pressure is felt to purchase equipment, to create software, to-get

- things going as'fést as possible. In such;an'atmosphere; howeve;, activities -

tend to focus on’égvhoc solutions to particular problems, with‘few, if any,

- efforts devoted to’evaluation of solutions chosen. This crisis approach to.

pfobléms ielated'to gdugation and work, and the ‘effects of this approaCh{MHie

~



best exemplified-in the career educationwmoyement,,in_competency—based.voca—

tional education, and in the almost»EOrgotten programed learning-thrust of the

'

'60's. Rather than am'ad'hoc approach, a systematic analySis should be com-
. A

p leted ‘of needs, opportunities, and problems created by the personal computing

"Another paper by Anderson,_"Educating for Work in a Higthech‘Society;

O
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revolution for vocational education and of the consequentpeffects on profes— ;
sional development of vocational educators. o ‘ R
. ' e . ' L
We identified, collected, and analyzed information on_the state-of-the-art,

projected technological advances; and current applications of personal computing

technology. We, then, prepared several written reports of the needs; opportu—
nities, problems, and/effect of the personal computing revolution on profes- :

Sional development of vocational educators. -These papers were presented to and

critiqued by vocational educators at the 1983 meeting of the American Educational

— .\

wResearCh Association (AERA) in- Montreal Canada. The papers were,-then, eVised.

Several short pieces were published in the popular press describing our concerns
about the effects of the personal computing revolution on American‘education.
—\_;flhese/two major papers and pieces:in.the popular press follow. Specifically,
the paper by Passmore, Anderson, and Yuen, "The Role of Personal Computers in |
Vocational Education: A_Cri*tical.ViewsI was presented originallj at the 1983
AERA meeting,'and currently'is‘undergoing_review by the editors_of The Journal‘

of Epsilon Pi Tau, an international,refereed journal in technoldgy'education;

" was also

presented at. the 1983 AERA meeting, and currently is undergOing review by the,

editors of Occupational Education Forum, a refereed Journal serVing industrial

and vocational educators. With the assistance of Kerri Brenner of The

[y

Pennsylvania State University's Department of Public Information and Relations,

a short opinion piece was prepared and distributed to Pennsylvania neWSpapers.

- N : 4

This piece, "Taking an Educational Byte Out of Personal Computers,' appeared



under the title, 'Some Work Needed to Make Computerv Valid in Schools,V in the

Centre Dally Times (State College, PA) on Aprll 17, 1983, and under the title,

-

Com uters in ‘the Classroom. Good or Bad?," in GRIT, a national newspaper on
P pap .

May 1, 1983.' The piece ran under its orlginal title in the Center Update in

the Spr1ng 1983 issue (vol 4, no. 2) Anderson also had a short article in

this Center Update issue under the t1tle, "Education for Technology Involves

ﬂore Than Teach1ng Computer Literacy

3
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_ . Long before the "high tech, post-industrial society of the third wave" came
aloug, vocational educators grappled with problems of an economy and a society
which demanded technical skills which most persons did not possess. 'New tools
of production required technicians to Operate and maintain machinery in an

" unfamiliar workplace--the factory. The household and its nearby environs lost
ics central role as a place of production (except for a few cottage industries
and agricultural production) but it too was affected by technologies requiring
the development of new skills and changed attitudes toward the "labor-saving

dev1ces'

being produced for the home by the factory. ,
For the founders of the vocational education movement of the early 1900's,
teaching ‘the technical aspects of productive work was paramount. David Snedden,

an influential spokesman for vocatlonal education, viewed _technical studies as

far more important and necessary to the effective training of workers for the
"right ‘'standards of efficienCy in 'the economic world" (Snedden, 1913, p. 3) than
general vocational sﬂudies de51gned to enhance vocational intelligence and
vmideals" (p. 2). Charles Prosser, author of the Smith- Hughes ‘Act, defined voca-. .
tional edueation as a social device for rapidly and efficiently developing
specific habits as to environment, thinking and doing with regard to a/ peciflc
occupation" (Prosser & Quigley, 1925, p. 222). He believed that through voca-
tional education the- future worker should be trained only in the physical and
mental "habits" in the use of technical knowledge required for a particular job.
In sharp disagreemn t with the’ Snedden—Prosser view of vocational education
was ‘John Dewey, the pr)lific writer and educational philusopher, who warned of
the dangers of "merely trying to give a technical preparation for industries and
professions as they now operate (Dewey, 1916, pp. ' 315-316). He feared that
overemphasis on the development of technical skills in vocational education. _would
lead to the failure to educate the learner in "the |full intellectual and social :
meaning of a vocation" (p. 316). Ultimately, he predicted the proposed voca-
tional education of his day would Prevent positive growth and improvement in
the existing industrial regime by leaving it unexamined by those’ potentially
most capable of transforming it from within, the workers themselves. He was
concerned that vocational education would perpetuate social divisions, providing
overly specialized occupational competencies to those in the lower socio-economic
classes and permitting them to be controlled by those with greater economic .

resources and broader educational backgrounds. .

7z
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Teaching Computer Literacy as a Basic Skill

Toﬁay, as educators are recognizing the need to prepare workers for a job
\\market impacted heavily by high. technology,»there is once again a tendency to
_ focus on training solely in the technical realm ' Helping students become
"computer literate ‘has become an emphasis in general as well as in vocational
education, and school systems are rushing to spend their dwindling budgets on
microcomputer hardware and hastily written software As Burtis and Peck (1982)
have pointed out in their warning to basic skills educators, "

General purpose microcomputers are designed for the widest

possible range of uses" “in administrative applications, not L

for specific educational applications To utilize them in

vpedagogically sound learning situations would require radical

mpdification of user behavior to interface effectively-with :

the machine' « « « (T)echnology today and tomorrow must be

———-—1"designed to successfully interface with the human animal on
" human terms, not to require man to learn the language of the '

’machine and become a slave_to the\machinemtor survival. (p é)

There is ample evidence that the- omputer and the advances in information '
control it makes possible will require varying levels of 1nteractive skills from _'
most persons at one time or another 1n their employment, in obtaining and using
goods and services, and in other dealings within the society. In addition, many
people are choosing to make use of the new "infocom technology" (Snyder, 1981), |
in facilitating the work Gf the home, in .linking their televisions and personal'

. ccaputers to cable communications networks, and in gaining access to information
~ wich. can facilitate better.dEcision~making about’ a whole range of alternatives
, affecting quality of life. For most persons it is;no longer a question of
-."Should I use a computer?" but rather "How do I interact with this computer?"
Persons lacking the skills to address. this‘question will be disadvantaged;

Wi:tenberg, Strasburg, and Alspektor (1981).have warned of .the social and
-political 1mplicatlons for women and minorities if they do not "acquire this
“full range of skills . . nd the concomitant,abilities to gain access to
information and utilize new electronic technologies" (p. 152):_ Without such

J skills, they "will continue to” be precluded from participating in the critical
decisions which will determirme their futures" (p. 152). Rginforcing this con- -

cern, Snyder (1981) wrote:




ﬁe can either address the problem of adult competency, with all

of the power that infocom technology and the social and didactic
sciences can bring to bear or we can choose to ignore the situa-
tion, and watch an ever-increasing proportion of our population
"lose the ability to manage their own lives. Unless we intervene,ﬂ
the 'information poor' will increasingly join the 'resource poor'
(po 147y i o L
Lipkin‘(1982), in his examination of the issue af eouity in education for

-

technology, indicated that'urban, low?income,'minority students, when they
receive computer education, are most likely to be taught to use the computer in
the tutor mode; that is, in drill and practice.usagelof computers in which the
computer controls'the learner. The middle-class student, on the other hand, is
more likely to be. given opportunities to interact with the computer in a EEESE |
mode, in which it 1is the student in\control of the computer, using it to assist
in problem solving or for creative ﬂurposes Similarly,;Kiesler, Sproull, and:
Eccles (1983) have identified sex b1ases in computing culture" whlch, they

"~ conclude, "is" overwhelmingly male" (o 42) Access1bility to computers An
entertainment settings. (such as vide0\arcades), in educational settings llke
computer camps and training sessions pfovided by computer stores\ and - in the
classroom where computer time-sharing is not managed by the teacher has tended
to be dominated by males, both as participants and as teacher/Fole models who
reinfo sce- the hidden message that computing is a male activity This phenomenon,
according to Kiesler et al (1983) has discouraged females, particularly those\
of" elementary school age or younger, from developing and practicing computer
skills by forcing them to overtly challenge an apparent male bastion in order

to gain access. , o

 ‘Computer hiteracy and Vocational Education |

Vocational education classrooms are where large proportigns of low—*ncome,_
minority, and female students {home economics and buSiness education Drograms
typically have high female enrollments) can be found. It thereforeﬂﬁgems appro—
priate to educate these students in the computing skills which will be necessary
i in their employment and in the work of the household Vocational ‘'students might
j‘be expected to gain significantly from_the exposure to technological advances‘
and ro seeing them applied in specific occupational roles. However, before vocaéy
? tlonal eduratlon for high technology is 1mplemented full—scale, there are some. '

‘*existing assumptions about education for technology which should be evamlned by -

3.vocational educators; S . - a ;h‘ ,f \\




)

First, there is an assumption that one becomes more employable or better o
prepared to take on the occupation of homemaker by becoming adept at using one. :
'highly visible tool of high technology, namely the '1983 microcomputer Yet, -
over the past ‘ten years computer technology has changed ‘radically in product
and in process, and this trend is likely to continue .As computers change,
only the generalizable skills, attitudes, and” kifowledge gained through inter-

. action with today s computer will be important. Effective computer education

should enable- students to learn fundamental skills,'to examine the value of
‘technology in confronting individual, family, and work-related problems, and to -

place all of this into a perspect1ve in which they, and not the computer, are

the decision—makers '-dis will enable them to see_ beyond a_particular.techno-—

logical tool and apply what they have learned to address thelir future needs.
A second assumption is that workers who.can perform skills required by

I

high tech occupations w1ll find that their work 1s "better" in some way.

o
According to Briefs (1980) exploration of- overall consequences of computeriza- f ‘v
Ay o I N~
tion to the labor force, \ oo S .o A
= 1

A large ma]ority of workers wlll be subject to borking conditions
~which require much less specific and professional qualification l
than in the past. They will be performing more or less marginal
and boring activitles in complex man—machine—systems,rwhere the

T Process of work is dominated 'by the logic of the electronic sys— .

tem. These workers will be exposed to qualification requirements o
related to such extrafunctlonal' qualifications as more regularity,

' discipline, adaptability, and of course tolerance for frustration.
There will be no need for them to understand the internal mechanism L
and structures of systems ‘because these will be ‘maintained and
developed by the specialist elite. . . Life-long learving for them '
means a permanent process of learn1ng more. or less trivial\opera— ;.:yr_,,
~tions without continuity and logic. (p 59) o » o
If Briers \1980) is correct in his assessment, it\appears that advances in

~ technology may relegate a. substantial portion of the work force to environments

"where persons are controlléd by the demands of a system they do not unders.and E
“and which they aren't encouraged to question. Kohn (1980) found in his longi-

'_tudinal research of men employed in a broad range -of. occupations tbat work\_i

rwhich is substantively complex has a significant and positive relationship with

a number of dimensions of adult personality and incellectual development

12
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E{;Persons employed in Substantively/complex work inVolving intellectual flexi—,
”l“ﬁbility and independent judgmeﬁt‘have high levels of Job satisfaction, occupa-
-’7tional commitment, and self—esteem, and they choose more intellectually : o
ﬂdemanding leisure-time activities. Those holding positions of low substantive-
f:”fcomplexity were shown .to make smaller gains in intellectual flexibi t1ity* over o
flh‘time, to experience greater feelings of powerlessness, self—estrangement, and
ﬂj normlessness, and to have significantly different attitudes toward conformity
jﬁito external authority, receptiveness or resistance to change, and valuation of
.‘self- irect&on These differences remained significant when other dimensions
of- occupation, including educational attainment, were controlled in the
Vi;rstatistic iXanalysis (Kohn, 1980, PP 198—199) ' These findings suggest that
"persons working in: occupations which have ‘been reduced in substantiVe complexity
"through the applicat ions of ¢ computer logic will experience less growth in
.5i,int llectual functioning and a greater sense of anomie than persons whose work .
“;isetied less to the routine technical skills required by high tech occupations;f;.

A third assumptlon is that somé persons possess intellectual capabilities

? hich fit them for work roles as .computer des1gners .and. program developers,_
Whlle others are better suited to work as skilled or semi—skilled technicians
-hlfLipkln (1982) calls "inequitable"'an education system which provides high—
?f'?for college engineering programs and at the same time, tracks ow income and - ..

¢ “inn ner-c1ty students 1nto vocatlonal programs which teach skills in data and

_ ord processing or computer repair._ He suggests that programs which guide onlyly
;the students in the pre—college curriculum to.; learn about the\inner workings of"
%”5mhe computer and its uses .in problem solving and discovery, tends to cast the;
Ef}upper classes of students in the role of leaders and those in the lower classes
:Qwas followers. Some of John Dewey 'S predictions (1916) about vocational educa-
l;;tion for specialized occupations speak to ‘the issue raised by Lipkin (1982)
ff;Dewey was concerned that training working class students in programs which

N
taught technical skills needed ‘in highly specialized, entry-level jobs would

allow the continuation of existing social divisions.i In addition, he believedy,‘-}'{.-:“
;'that the failure to impart an understanding of the "human connections of the ~,w
'Tmaterials and processes dealt ‘with" (Dewey:\1916, P- 318) would hamper voca-*'?"'
tional students in their ability to reflect about\work is something over wh1ch~

\
they have some measure of control and to apply this kno

ledge in other aspectsf}]}

of’their lives.'
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\ How can vocdtional educators overcome criticisms that—-they are training a
student popu1ation which is. disproportionately high in minority and low-income
students for JObS which provide less personal satisfaction and more limitations
» onlintelledtual gnpwth potentialS‘ tying them to jobs for which their special—'
ized skills may become obsolete,’ani reinforcing occupational choice and attain-
ment along class lines that carry with them/stereotypes about human potentials?
In an article about the changing nature of work, John Coates (1982) enjoins
vocaticnal educators to.educate persons for a world of. ever-advancing technology
by offering 'multi-faceted training for choice and for change" and. through ' |
educating students in the new loyalties to quality, performance, and self. .q.
in all seasons of their lives" (p 29). Vocational education. programs which
:f focus on teaching answers to/"how to" questions, or technical problems, related '
to specifics of an occupat;on only, do not: help students. to explore the ques-
| tions which will have 4 far greaterlbearing on the choices they must make as
techno]ogy orchestrafes change throughout their working lives '

Attitudes Toward" Technology and Work

- Jacques Ellul (1980), a social h1storian and philosopher, suggests that it
is a mistake to think of technology as a separate issue in the problems of

today s society ' Technology, he writes, "is no mere instrument of our will, a

tool which we can use - according( ' (Ellul, 1980, ‘P 243) but rather it is

‘a creation of such magn s that it is no longer possible for us to form
relationships of any kind
ment" (pp. 242-243).

The implications of this far—reaching view of technology for vocational

ithoutwits intervening between us_and our euviron-
4 . |' ‘ .
»{'education and education in general indicate that we- must rethink how we approach"
3;teaching students about each new technological advance, such as massive
écomputerization of the working environment. _ Mastery of technical skills
required for effective use of a computer in an occupation will help prepare the
vocational student for future work roles to a limited extent, but such mastery
N will not help the student address questions elated to human problems arising
from the pervasive influence of technology ¢n work and other daily activities
‘ Marjorie Brown: (1980) provided a conceptualization of home economics educa-
’tion in/which/she/critically analyzed the need for technicalvknowledge'and
skills in addressing the problems. facing individuals and families in .today's -
//society//lﬁlthoogh her analysis focuses on work- as it relates- to the satisfac—i

tion of needs im the family setting, much of her examination was concerned directly N

;o
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dith the desirable nature of human work in any setting. Brown emphasizes the
need to educate students in a non—instrumental (non—technical) perspective -\
. regarding work . activities Although some aspects of work are pursued from a |
means—end rationality or insrrumental orientation at times, a continual»focus \
by the worker on products and extrinsic rewards in his or her work does‘not
- encourage development of personal commitment to the intrinsic value of work.
The aim in education shouldbe, according to Brown, to assist the student in‘ n
recognizing that satisfactions can be - gained from an activity itself which make i;
it worth doing When a person is able to adopt a non-instrumental attitude »
. toward work, a desire arises to explore knowledge about work in order to do it
o better, to set personal standards in the conduct of work which will further
‘commit the person to doing the work well, and to develop a sense of accomplish-’
ment and pleasure in doing it. (Brown, 1980, p. 91) ,
Brown (1980) further reflected that "1ntr1nsic values do not develop from
mere know-how as can be observed in people who are technically skilled but ‘who-
“lack pride, satisfaction, and respon51bility in what they do" (p. 105). s
discussed ‘the need for breadth of knowledge which goes beyond understanding /;,f
technical work proccsses in the following passage .about the/work of the home° o
* In the procurement.or production of phy51cal obJects or conditxons)
needed by the family, technology and skill are 1nvolved o e How- ..

ever, intrinsic values in such activities or products develop with

a depth of understanding . Jwith hav1ng standards. for doing them

f’;well, with comprehending the historical and cu ural interpreta—
tions associated with them, with recognizing theil potential con- |
“tribution to human happiness of human suffering. (p. 105)
’ %here is evidence-that people who do not recognize the intrinsic value of: -
“their work will respond negatively when changes in the work environment or work
_ act1vities re%ove opportunities to engage in intellectually challenging or
'j{ socially rewarding’ aspects of work. Yankelovitch (1981) has documented'recent ' .
I:pshifts in Amerisanvattitudes which indicate dissatisfactions with~what'hetrefers v
to as the current 'giving/getting compact in the workplace." (p. 41). People
obJect to corporate decisions which do not insure that work will be\interesting
o in addition to paying well They dislike jobs which deny the 1mportance of

personal goal—settlng, eliminate outlets for creativity, -and replace var1ety in

" work with routinization. According to Yankelovitch (1981), the result is the
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growiig attitude that without psychological incentives (intrinsic rewards) as
- well as economic rewards, workers engaged’ in the. search for self-fulfillment
retaliate by holding back the1r commltment, if not. the1r 1abor" (p. 41).

A poss1b1e solution to this negative response to the changing nature ofvr
work might be to make - adaptations in the work to suit human needs in addition-~_
to those of high technology systems But accompanying any attempt at adapting
the work itself should be an educational process which promotes critical _
reflection by the worker (or vocational student) about the role of work through-
out one's lige As Gregg/Edwards wrote in The Family in Post- Industrial America
(1979), . j. - T ' ~ o -

\: Just as we need a much better sense of our economic mutuality,

we need a much better ‘sense ofour social nutuality We need

' to understand and appreciate not merely the ways by which
——r——~w~peop1e are productive in terms og,economic markets or Job
— \- .« status, but also in terms ‘that can .be’ ‘related to the entire

~ social enterprise Individuals and groups must be given a
Jmeansuto understand how theiruday—to-day activities and theirf
“ongoing 1ives'may bexassessed not only in terms of personal = °
satlsfaction, but also in terms of the mutual satisfaction of

the 1arger communlty and its members. (pp 86-87)

A Von—lnstrumental Orientation s ' N . i . Sy

to Educatlng for High Tech Work

1 -

"0f primary consideration in making curriculum decisions about preparing
students fd}écnanges in their lives brought about" by advancing technology is
formulating a rationale for choosing what and how to teach. - In.a sense, this
can. be approached as . any problem requiring decisions and actions., Few problems
of persons in the real world can be addressed adequately by considering only
the range of technical; alternatives from which one might choose. Instead
Judgments made by~ persons directly affecged (both those who are the actors and
those who are acted upon) generally ‘will guide choices from among technical and .

'non-technical alternatives. Problems approached from a non—instrumentaizperspec-
: tive can be characterized as problems of "what should be done" (note tth this-
implies human value judgments), not problems of "what to. do" o r "how t do,"
although these two concerns‘wlll follow (Brown, 1980, p.-81). _
"?roblems raquiring personal,or group decisiohs about what should/be done
bimust befaddressed in many.aspects of one's life. 1In productive activities, it
) o - . , . o o

7
|
i

n ) . . . o . 3




\‘

' But in many ot'i

is tempting to desireueasy and efficient ways to accomplish goals, but all too
often .when technology provides an answer that seems easier or more efficient,
some human consequences are’ unsatisfactory In employment, ‘the company fre- -
quently loses profits when costs of implementing technological solutions to .
production problems are high in financial tnrms, but there are other costs which

only human employees must absorb, creating an: overlay of people problems which

. cannot be responded to so readily through technical means. Dissatisfactions

which grow from a sense that one is subordinate to the logic and demands of a
computerized system“iong—term effects of little intellectual stimulation, and .
boredom causﬁd(by routin;“intera'tion with computers instead of people, all are
problems of the employee when technological improvement is viewed as the primary

good in the\workplace. In_,heir immediate working environment, employees may

not be able'ro do. much to. ¢ ange an’ emphasis on technology regardless of cost. !—aﬁ

» aspegEs of their. lives, persons can take control of the
decisions about what should be done to make appropr1ate use of technology.

.In the work of the home today, for example, familles and ind1vidual family
members face: problems in which _technology is presented as "the answer" by
advertis1ng claims Families are-told that they. can manage their money, plan
nutrltlous daily menus, “shop more efficiently and effectively, protect their
homes from intruders,.prov1de at-home. education for the1r children, and even
receive expert advice about child rearing if they buy a microcomputer, peripheral

devices, and if .they learn how to place the. appropriate software into- action.

« In fact, Coates (1982) reported that "recent research on why people buy micro-

computers for use at home shows that ‘they do so. . .to achieve a sense of autonomyf.
and-control" (p. 29). However, a closer look at the kinds ‘of approaches to |
‘family problems proposed by technologists reveals a focus on "how to do" solu-
tions which are thought best implemented when control. is assigned to the soft:
ware programs and systems log1c of the computer. To take control over the
problems which affect their’ lives, persons" -must develop a perspective about the
mnature of human problems that goes beyond asking for technically "right" answers
and placns decision—making in the personal realm. ) ‘

Brown (1980) proposed that the role of the home economics educator should
be to assist students in formulating and defining the problems of the family
in a: histor1cal and soc1al context This would help m/ve students thinking
away from seeking technical answers because it would become obvious that

technological responses to human problems rarely provide more than short term,'




solutions. Through a process of teacher-facilitated dialogue, Students . would

identify, examine, and consider actions others ‘have taken in, résponse to such |

Problems or concerns of families as s ’ lc”/) /

Developing competency 1n communicative action in the family and in

— . social processes outside- the family ‘ ’

‘ : Being critically aware of the misuse of technical reason within the
family and in society. h
Implementlng nurturant values in work and home (including pride in
‘quality of accomplishment) b
Changing working conditions outside the home to make them nurturant

- of the family. (Brown, 1980, p. 80) - S L

oy { d,Obvio sly, these are not means-end problems to which the microcomputer

s prov1des aQ\Eady solution through programming ' Undoubtedly, secondary students
would not state the problems of families in precisely these words, but the tone
of the critrcal analysis of these and other human problems would go far beyond
learning how ‘to boot- | ‘disc or program in BASIC. .

) The a1m o home economics education approached from this non-instrumental
or1entation would not be to provide ready-made answers, but to assist students /
in recognizing problems they may face throughout their lives as family members

_ and to develop systems - of action which would enable them to seek and implement
solutions Through a process of developing cognitive modes of thinking,
linguistic and communicative competence, and emotional and motivational maturing.
(Brown, 1980), students would become less likely to ‘make’ decisions which. are
unexamined. This potentially would be emancipating and should have. carryover
effects in employment roles and in other asp. .ts of their lives.

.. In, vocational education programs in which preparation for entry-level
Aoccupations force an emphasis on teaching the technical skills of computer

technolqu, there is a tendency to use instrumental modes of action in
' approaching other aspects of work as well. A non-instrumental orientation would.35.
involve ‘students in the definition and examination of problems or questions a

worker would address in a paxticular occupation and throughout his or her occupa;i”

‘ tional life. Through this process, students could become more capable of con-

'f sidering what should be done about such problems. :This would involve assisting

students to examine vocational problems in their historical and cultural con- -

texts and to consider their roles as workers in providing for the needs of

eir families, nmployers, and the society as a whole, in addition to personal
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needs and goals. Teaching computer literacy skills or other technical skillg
required for using and maintaining advanced technologies would not be
eliminated in.a vocational education program with a non—instrumental cerienta-
tion. only placed in the context of "the human problems in productive’ work.

Preparing Vocational Teachers v

From a Non—Instrumental Perspective

" A first step in establishing a non—instrumental perspective toward education.
for advances in work tech ology is to help vocational teachers see beyond micro-
computer hardware and softYare possibilities An invitiag aspect of this new
technology is 1ts promise f easier, more productive work for those who develop
the skills to use it. ‘Ther will be a temptation to: “gear up“ to train workers
as quickly as possible for Fhe technical requirements of : a high tech workplace

Placing this problem in historical context, however, allows us to recog-'
nize that a simﬂlar situation occurred nearly 65 years ago, when vocational
education was viewed as the means: by which workers would be turned out rapidly
to meet the requirements of new’ industries which depended upon having workers
trained in the new technolog1es of the day. . 'Since that time, vocational ‘educa~
tors have been’ criticlzed repeatedly for providing training instead of edqca—"
tion and for a myriad of other societal problems too numerous to list here. -

-;Vocational educators ‘must be concerned about the’ educational needs of their
students ‘in addition to their training needs, for there are educative th1ngs to P
learn about the nature of work and one's’ life as a worker. ,. - E

In addition to becomin prepared to train students to become. good techni— S

“fc1aﬁs, vocational educators must be taught to provide an educational setting
where intellectual autonomy 1is encouraged when examining work and related ;human -

E problems Technological expertise in vocational educators should be accompanied
;55 by pedagogical expertise in teaching higher level thinking and employing effec- :

tive’ strategies in helping students to consider th' human need to have WOrk

‘.vthat is satisfying and which encourages one to set _nd achieve personal stand—“
'o‘ards.o quality.» The teachers who plan their cours s so that students examine
?; and q stion the meaning of technological developmen s in relation to work
roles will.not have to become experts on the sociology of work but they will s
'ﬁb;have to understand the. nature of the" work for which they are preparingistu-
dents beyond its technical task requirements. xFin'lly, these teachers will

I
ributors\to the ;;
T » ,\ o [

i.”have to view their students as capable of being c
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decision-making processes involved with implementing technological . advances in
the workplace ‘and of making occupational, choices in a technological world -~
throughout a lifetime. o

y Computer technology will not provide the means ‘or the answers to' any of
these educational concerns, but it can serve as a vehicle for improving society
through its appropriate use as a tool in the workplace and in the home. It will
be a powerful Vehicle for vocational education and society itself ds long as it

is not treated as the destination. S - '
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The chip is it. Advancesdin microprocessor teen. . 5y have wmade computers
personally accessible to many people who never dreamed that they would use, let
alone own, a computer. Personal computers (PC's) have brought nothing less,/
than a revolution to the ways ﬂeople learn, wor' -4 play. ' /w

This PC revolut.ion has hit:America's schools . According to an April 1982
survey of instructional uses of computers in public schools conducted by the
' National Center for Educational Statistics (summarized by Love, 1982), the
Vnation s elementary and secondary, school students had access to 96,000 PC's and

.24,000 computer terminals in Spring 1982, compared with 31,000 PC's and 22,000
/.terminals in Fall 1981. Approximately 29, 000 public schools have-at -least one
computer; 80% of those schools have: PC's only, 5% have terminals, and ISA have
- both. The number of PC's in schools is expected to increase by 52,000 during
the 1982-1983 school year
- The retail value of PC shipments to educarional 1nstitutions could exceed
one billion dollars between 1980 and 1985, w1th 75 to 100 million dollars in
software sales estimated for 1981 ‘alone (Prentice,‘1981, p. 87). 'Harvey Long'
(Vote D, Educatlonal Applications Consultant for IBW, estimates that 40 million
"PC's _would be required to deiiver just 20 minutes of 1nstruction*a§ily to. each
of the nation's elementary’ and secondary school stud~nts. To nudge their way
-into contr»olling shares of the éducational'market hardware and software vendors
f_ such as Apple, Bell and Howell Commodore, and Raéio Shack have prov1ded many
-~ gifts to educational institutions . PC's in education are, and promise to be, |
b1g business. , s o ' '
We are sure that‘vocational education will not be allowed to sit out the
revolution created by PC's. The pressures to become involved are too great.
And, like Brer. Rabbit into Tar Baby, vocational education programs already are
‘.’too entangled in the revolution by their equipment purchases and verbal
‘ commitments to backfaway now. Only thoughtfu{ planningffor PC use in vocational
L education will keep PC's from going the way of other faddish educational
boondoggles ' o . '

In thé‘remainder’of”this paper we take a cold, analytical look. at the\
h‘ﬂ opportunicies and problems PC's pose for/éocational education Readers desiring
7. one .more Panglossian statement about PC's in education can look elsewhere, for

;Lhnthey will find no shortage of glib, sdccharine: pieces to choose from Through i

Z;dtthei. meetings and publications, man professional organizations in- education

EE /
»have expressed posit1ve and general sentiments about the future of pC! s A
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- mini-industry of articles in journals treating education has sprung up to

describe the potential benefits of PC's. Several magazines devoted exclu=

sively to computing and education have emerged And, there is constant hand-

.wringing in the popular press about when the schools finally will use the

computer technology laid before them. No need for more of the same.

‘We believe strongly,that avcritical approach‘tofthe use of PC's in voca-
tional education is sorely needed. Crisiscreigns at the\outset of many revolu-
tions; the PC revolution is‘no eXception.» The pressure is on to purchase.

equipment, to create software, to get things going as quickly as possible. 1In

- such a Manhattan Project atmosphere, however,_activities tend to focus on ad hoc‘

solutions to partichlar pPoblems, with few, if: .any, evaluations of solutions
chosen. This confusion .would not be - so tragic 'if it was not so costly
Higgledy-piggledy implementation .of PC s in vocational instruction wastes staff .
time and effort, and, more importantly, learning time is lost from other
techniques with worth proven by experience

Opportunities

“ . -

We begin our analysis of opportunities afforded vocational education
through implementation of PC's“by dafining PC functions in the: abstract This :
definition: should provide a demystification of PC attributes Then, we shift'
to a listing and discussion of potential uses of PC's in vocational ‘education:

Last, we speculate about the usefulness for vocational educa*ion of expected -

‘developments in PC's.

'.Definition and Functioun

Mention PC's, and most people conjure visions of Apple Il's, TRS-80's, or

. TI<99's. Most people like to think of these machines as "microcomputers .
Other adjectives that come to mind are bhome , "hobby", recreational" Ysmall
business", or tiny None of these adJectives precisely describes PC s -
4 Scrines =:

,‘\
LN

e e

-y The world s first large-scale computer"' ENIAC (Electronic Numerical

\ iiIntegrator -and” Computer) is now almost 40, years old. It weighs 30 tons, takes'

\ 'up 15, 000 -square feet of space, and uses 40, 000 vacuum tubes : Radio Shack's-
desk—top computer solves ordinary arithmetic problems 18 times faster than ENIAC,

‘Ten years ago, '$10: bought a computer chip with a capacity of 1, 000 bits.~

Today, that same 10 bucks will buy a chip with a memory capacity 20 times

larger _ In the late 1950's, a medium-sized computer w1th a capacity of 180 000

ff? b1ts wou1d have set you back a quarter of a million dollars ' Today, PC's offer yt{

three times as much memory for 1ess than $ 000

—
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It is true“that PC's may be ‘used at home, as a hobby,\for recreational
pursuits, in small bus1nesses.‘ And, some of them are tiny. But, an adjective
such é powerful" perhaps is more descriptive. . )

Whatdabout the P in PC's? A more functional way to consider these new
computers is through their personal" aspects. Gammill (1978) characterizes
‘the PC as_ an unshared computer facility for carrying our time-critical func-
tions where convenience, guaranteed access, guaranteed response, or other such
issues are more important than the actual unit costs of computer resources such
as processing ‘and on-line storage"’(p. . "Private" is a good synonym for

personal when considering PC's. "~ = - - ‘.

The‘pgfgonal attribute of PC's is- what makes thém most attractive. Many
. analyses of value— dded~by PC's consider alternatives such as terminal access
to a shared " computer facility (see,'e 8+ Gumpert, 1977 Horn & Winston, 1975,
‘Isaacson, 1977, and Warren, 1977) The ‘shared - computer facility offers -shared .
costs, shared expertise, reduction of overhead for highly technical maintenance,‘
_ and’ access Lo mass storage. However, the decision to buy a PC is similar to. the.é '
“j decis1on to buy a personal automobile. Mass transit may be a"ailable, if y0u i
. live 1n a. city - The personal automobile affords flexibility in timing and nature
.of use not proV1ded 1n mass transit.. Car owners may pay more per ride for this

S

flex1b11ity, but owners can make their own cost and convenience trade-offs. So, -
oy

'kit goes with PC'’ st if you need to, or are willing to, "drive" by yourself,.

"then a PC furnishes benef1ts over other computing schemes. o , .

For all of the hoopla surrounding it, though, the PC is nothing more than-
ﬂjka computer. It receives input, performs. prescribed functions, and displays .
- ;output.A Some of the_things PC's do are grand -and ‘glorious; others are dull and » ‘V’
2 dispens1ble. .k; ' -

Gad, this sounds. trite, but? the PC is merely a machine. Personal computing;,

- . ‘ ’ P

~

N

18 a human™3 activ1ty, directed by humans, for)human benefit. Any'goodigenerated L

~Jfby a PC is the result of some person programming the PC to fulfill a human need

”ifor-fast, accurate, and systematic work. Any problems created by a PC are humanf
failures. Many ‘of the activities PC's perform currently——word processing,

er crunching, eomputer—assisted 1nstruction, to name a rew——have‘been avail-

' ble on computers for years.' PC's 1nspire so much awe because they make these

~

B activities acce551ble and affordable to many people who never saw or used computers

'.' . \_‘;
\ .
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before. Like a first" motorcycle ride, first contact with afPC ‘can excite the
novice with the. possibilities of. PC use. After that, it is all work
f'Uses N ' ‘ ? T;‘ f -
We list and discuss four generdl uses of PC s in vocational education:

jthe PC as instructional content, for program administration, for instruction,
.and for communication.’ These uses represent potential classes of uses,‘and not
1the state of the art for- PC's in vocational education.,,;

” Content.,,Eighty”five ‘percent of all jobs in the U. S economy may require
.'computer skills by 1985 (Long, Note 1). In addition," significant,needsvcould _
xexist for people to maintain PC hardware and to.prepare‘PC software. . To the..'
.extent that school—based vocational education is an appropriate training
,idelivery mode for these skills, PC's will have an effect on the instructional
,content of vocational education programs. . . R

.. Two aspects require additional research oefore the influence of PC's on’
vocational subject matter can be determined First, an analysis is. needed of
T PC skills necessary for successful entry/into various occupations supplied by -

;ivocational program graduates. Without/a doubt, the exact nature of these skills
iwill change frequently Will general ‘literacy" skills be more important than
N pecific experiences with specific PC applications7

, ' Second ‘an analy51s is needed of supply and demand conditions for occupa-
:Ctions working directly with PC hardware or preparing PC software. Although
v_information about the current" and expected demand for workers in these occupa-
‘tions is necessary, a comprehensive description of the supply of these workers
.eespecially would be helpful.  For instance, could redundant workers from other

" related occupations transfer easily into PC—related occupations7 ‘Can some

;-skills best be acquired through only modest on—the—job training7 "Would

;{employers prefer to hire graduates of vocational education programs over workers
‘"from related occupations or unskilled new entrants to the labor force7

Administration. Wany accounting and planning systems commonly developed

"’for PC's used in small businesses may have special applicability in vocational
:Qeducation administration. A wide range of manual/clerical systems curren;ly
fiimplemented in vocational schools--scheduling, inventories of supplies .and

......

?;capital equipment, personnel, attendance—-could be streamlined through PC

‘?applications.___ o ‘ . ‘ , '~/f
Instruction. Since the early 1960 S, a great deal of effort/has been

ffexpended in use of computers to deliver 1nstruction.t Accordingxto Kearsley,
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Hunter, .and Seidel (1983, P. 90, see, also, McDougall 1975), experience from

50 major computer—based instruction projects indicates that.

1. ample evidence is available that computers can make instruction more

-effective and efficient;

2. a great deal has been'learned‘about overcoming institutionalnand
organizational inertia and resistence to implemention of computer-based
instruction, and . A )

3. _good mechanisms have been developed for the dissemination of computer- -

" based instruction ideas and*courseware.

A wide variety of 1nstructional programs can be purchased for use withv:V

- PC's. According to an EPIE Institute (1981) report, most programs currently .

available are intended for supplementary drill and practice in the classroom'

9SA of the largest computer—based instruction packages are arithmetic programs.

’AThe major emphases of most programs are skill: develOpment and recall of pre- °

viously learned facts. o ' -

of course, vocational instructors can develop their own instructional

pfograms. A number of systems and languages are available for creation of
o9 .

instructional programs. These systems. and languages help authors control ‘the

‘format of presentations of subJect matter, process student responses to -program

prompts, and structure collection and analysis of data concerning student,

.ﬁprogress and program effectiveness. .For instance, authoring systems such as’

PILOT (Starkweather, '1969) , PLANIT (Feingold, 1968) and NATAL (Westrom, 1977)

_are available.

Avner (1979) presented data showing that authoring languages can make

.Vcomputer-based instruction more efficient.- However, little evidence exists L.
- -that using a particular authoring progzam helps to make courseware transportable
" between PC operating systems. Also, authors are constrained to the instruc—

..tional design model upon which the authoring system is based.

CommunicationS. PC's can simulate remote terminals for communication with

pr—

. shared computers; Files can be interchanged, ‘and remote batch job entry. can be

accomplished PC' s can be vehicles for distributing and receiving messages

through electronic‘ 'mail. " Access to communications almost is without limits

when PC's are connected via local telephone lines to earth orbiting satellites.
The PC can carry on many of these functions with the user absent. Text

*

containing messages or other information can be sent or received using a modem

'}_(nodulator/demodulator) and software suitable to the task of handling

- R8.
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‘According to Seidel (Note 2), three major developments will affect ;E\EEE\\\\;\\
in the near future. artificial intelligence, networking; and portability.

Expected Developments

L

Artificial intelligence. For the most part,nPC s grind through calcula-

tions quickly and effectively.biThis is their advantage over manual/clerical
systems. As Simon (1Q77).notes, most computers use programs that are best

described_as exact strategies, not-as sCenarios. That is, they'perform pre~

scribed'functions,‘but they do not adapt and learn-as most human problem solvers
" do. k ‘

A large amount of. work and interest is devoted to ‘the development of _
computers that useﬂso—called "artificial intelligence." Artificial intelligence
provides computers with capabiliﬁies for improving. their own programs. Artifi-
cial'intelligence developments have produced new applications to solution of
large combinatorial problems in mathematics, medical diagnosis, and linguistics,\
to name a few areas. ' Some artificial intelligence applications simulate human
capabilities of_seeing, hearing,)and touching. These developments are likely
to have profound influences on vocational education, not theileast of which will
be through alteration of the technical content of many traditional vocational
education courses._ For instance, recent interest in robotics among vocational
educators cannot help but confront issues in artificial intelligence.

A number of interesting applications of artificial intelligence‘capabili—

| ties for PC's are envisioned. First, artificial intelligence will allow the

development of "expert programs" that act as intelligent assistants, providing
advice and making Judgments in specialized areas of expertise. For instance,
Univeisity of Pittsburgh researchers have developed a medical system that uses
artificial intelligence principles~to diagnose diseases using sophisticated
reasoning processes. Schlumberger Ltd., a oil field serVices consulting firm,

_uses artificial intelligence programs to synthesize geologicdinformation to
provide betteér and quicker interpretations of the resources embedded in geologic

- formations. ] _ .

Networking. Most PC's of reasonahle cost have limited Storage capabilities.

The limitations have created restrictions in implementation of PC S. 'Mass'

i> storage for PC's currently is rather expensive for most users. who - purchased a
PC for cost considerations. The solution may he networking——that is, a communi—
cation system which allows a number. of ‘PC's to communicate and to use ‘common '

L data bases. At this point, the technical standards for networks are .not commonly"f

. N
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agreed upon, but these may be ava}lable in the near future. The development

of networking capabilities further blurs the distinction between PC's and
shared computer facilities, and opens a wide variety of PC capabilities for
vocational educators: . , .
Portability. It is one thing to enjoy use of a powerful Apple II or an
IBM PC, but an cntirely new variety of uses. could be envisioned if this computer
power was portable. The U. S. Army and Navy are developing PC's that can be used
as portable job aids (Morriss, Note 3). . ~The maintenance manual for a;sophisti¥
\cated weapon can take up several large racks. \The manual often is difficult to
access-and is frequently updated. PC s with sufficient storage are able to
store the manual electronically and to display maintenance specifications and
Tprocedures at the site of the Work.' Updates are simple to complete. In the
future, manuals for equipment used in’vocational shops might become available .
in an on—line.system'that can be accessed. . | |
] . : , Froblems
Abgroup calling itself the Ad Hoc Committee on Basic Skills (1982) formed X

in California recently to halt what it calls "the bandwagon effect" of efforts
to put PC's into America s classrooms The Committee characterizes the rush to
computers in classrooms as clumsy, inefficient, and inexpensive.
The Committee believes that advocacy of PC's in education«is iothing more
than a merchandising "scam" designed to promote dependence on specific models
" of PC's. This dependence, in turn, coerces: purchases of these same PC models by
.families for home use. Also, the Committee asserts that many educators adopt
.PC's merely to embellish their careers by appearing to be "front runners" in .
technology applications in education. N .
| The Committee wants more. attention to curriculum strengthening, teacher
improvement, and use of established, simple, and effective’ techniques and
technologies. Dwindling budgets, the Committee says, are being spent for a
'high-priced -technology that. Win no way has been proven- effective in the teaching
" ‘of reading comprehension, spelling, or arithmetic" (Ad Hoc Committee on Basic
| Skills Education, 1982, p. 2\ . o
j The Committee's position seems extreme. “They‘remindkus of‘the buddites,'
."early 19th century English workmen who attempted to prevent. the use of labor °
r:;saving textile machinery by destroying it. To us, the problems that exist with

~ the use of PC's in vocational education seem to have solutions In. th1s section

Qi-we discuss three problems that limit the infusion of PC s int0avocational
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"education' |lack of suitable professional orientation™~of vocational educators
to PC's; poor quality of instruction ‘designed for PC s; and validity of the

" "Law of the Hammer" for PC s in education . /
Orientation ' '

An April 1982 survey (reported by Love, 1982) of instructional uses of
computers in public schools conducted by the National Center for Educational
Statistics reveals that about one-half of U. S. school districts need qualified

'staff and start-up assistance to implement computers in instruction. Nearly
60% of the nation s teachers require extensive training to use PC's in any
meaningful way. l R ‘ : : k=‘ . ',1

This problem may be‘larger than estimated Most first-time PC users .
approach the PC as an electronic fad - And, a fad it seems. No one walks into
a friend's home and exclaims, "Wow! I see you're into telephones!" A PC in

- the home draws looks;of awe and envy. Many teacher orientation sessions with
PC's‘provide lots of hand holding and non-threatening experiences with PC's.

. Many educators feel relieved. if they can turn the PC on’and'off Clearly, more
than comfort is/ needed by teachers ’if they plan actually to use PC's. |
Quality of Software . | S

Over one-half of all U. S. school districts purchase computer programs

from Eommercial publishers or equipment vendors (Love, 1982) ‘A critical

evaluatlon of commercially—produced courseware——that is, computer programs for ~
/o
instruction-—funded by the National Institute of Education ‘and the Republic
) /.
- of Venezuela (Feurzeig, Horwitz, & Nickerson, 1981) finds most instruction

designed for use with PC s to be of poor quality *

: // Frequently, the computer is used as an automatic page turner : A'number.of
| pages of text are displayed sequentially to the student, ‘and the PC s rele-
///gated to adVancing the display, page by page This is. not even as good as a .
. book because previous pages cannot be reviewed without starting the entire 0

program over. .

» The theory of learning behind most of the available\instructional programs R
designed for PC s is best characterized by the story of the woman who bought a
parrot The salesman said that the parrot could talk, but that the parrot only S

learned through repetition The parrot could say" one phrase.f»"Who is it’"_-;f

7 She took the” parrot home, and all day long she heard the parrot ask "Who is it°" o

P SR 1" . :
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She went shopping one day, and“ failed to arrive homeAto meet the telephone
‘.repairer at’ an appointed time. The repairman‘rang the doorbell " The bird
asked from behind the door, "Who is it?". The repairer replied "Telephone
repairer." The bird asked again; the repairer answered poli ely again. .
This questioning and answering went on for quite a time until the exhausted
repairer passed out in a heap on the doorstep. The woman arrived home and
exclaimed as she saw the collapsed repairer, "Oh my, who is 'it?"  The bird
said, "Telephone repairer. | . '
_ Of course, 'as we wrote previously in this paper, teachers can use authoring.
systems to write their own courseware. However, even good teachers may find this
.difficult. Instruction throughAPC's is quite different from what most teachers -
do everyday. . Y ' i . I
If a student falls asleep,‘appears confused, or looks out the window during
a lesson, the good teacher adjusts.' Correction isigiven.i...analogies are
drawn. . .a different approach is taken. But, when the same‘good teacher triesN
to design instruction for delivery—through PC's, the computer—aided'instruction'
may fail because these same intuit1ve changes——the very art of teaching——cannot
be made when the program is uSed. )
To be successful as instructors w1th PC' S, vocational teachers need well—
developed formal skills in instructional design which-draw on disciplines such
as educational psychology or human/machine engineering Unfortunately, few
‘vocational teacher training programs emphasize development of these skills.

"Law of the Hammer' Applied

¢

The."Law of the Hammer" is one_that most vocational teachers dnderstand.
The law stated roughly is that if a hammer is available, something will be found
that needs pounding. There is a danger’ that solutions to-vocational education
\problems will be made to, fit available hardware and software. This is a situa-
~ ,tion like the fellow Procrustes found himself in. He was too long for his bed,
g 'so they cut off his 1egs to fit the bed available. Student problems with
fractions can be solved merely by asking them to use the computer—assisted
instruction module on fractions. Grammar problems are handled by the courseware
ff purchased at great expense during the previous year. The budget is fit to the
format dictated by the general ledger program purchased for the schocl PC. ')l

There is a danger that form will not follow function if a\uncritical approach

© to 1mplementation of PC's ln vocational education is taken. '
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PC's are inexpensive, portable, accessible, and adaptable to use in voca-
tional education as instructional content,_for administrative use, to deliver
vinstruction, and to improve ‘communicatjons. Developments in artificial intelli-._
_gence, " networking, and portability or PC's may increase the uSefulness of pC' s
in vocational education.. For PC's to be infused successfully" into vocational
education, several inprovements are needed ‘ orientation of personnel to PC's;
improvement in the quality of educational software, and careful planning of PC

USE-
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Education for Technology Involves |
puter Literacy .

More Than Teaching Com
by Daun M. Anderson ‘l 3

N
s new oy af technukogy are created we tend o vew coch
I e S sty duBerent i angthing that we hud a8 alable b us 1
At Regarding the menwomputer, tar Chnple, we speak glow
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Seceme T vomputer hitere” in the vense that they van aperate that
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uranstruciion hased on what we know shout the rule uf technobogy 1n
Ur students” lines und their need tn become etfechive users ol any new
vl of technakigy 1 afl ot ity poential applicationy e
Jaques Elul 119801 4 wnaal historian and phrlosopher, suprgesy
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ea Snakiey hasheyome s persasiag th the tuidinsing o) e sty
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ctenment opp 140 Y )
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SEIPI Sty far v tnal aducation s 10 ok besund the Jazsle ot

T emputer hardw ate and softw are possibilities Anincing apeet
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Mut sash masters woll not help the student address questions related 1o
*he Atman prohlems ariung from the pervasive influcnee ol techmabayy
n owork and ather daily Jctisiies . -

We have ample evidence that the computer and the wd ances 1n
-afemiatien cuntral that st makes posible will demand carying levelsof
snierative slills from most persuns at one time vr anither thewr
<mphsyment in uhtaining and using goods and servaces. and h uther
seaings within sciety Vocational teachers ar¢ amang the *front-
hine” prafesstinaly who w il help learners place these touds of technol.
¥ 10 apphcationy that permit appropriate uves nf tevhnology 1n
addresving vrtical Jecniins about ‘home. family, and work
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T
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iSnsder, 1979, pp HOX iy ’

Tt hevame the respansibibzy athome conmimics teachers s well
avuther socattonal tewhers ke curticulum deciionsihat sirike s
halance hetw een what s niade technicdly possible by microelectrinses
and what is cducatuenally desicable in fearning situstions™ 1 Shune.
1962 p. W1 There i hatle doubt that any stddent can Sain tnen
learning basic weehnical shillsn the use st the 19X s ticumputer tor
socational apphisations Howener, as vemttputers change and with fu-
e technoksgoal ddvances oy the gomoadiabse skills ahnnles,
aid hnescledge cained et mierm tnom with fodas s Comiputer will
e valuahle Educanmal oppnatismties shostd enable Midents ts bearn
tuinbamental skilfs, 6 evamng ihe st o dechmboss ST TN
by b, Lanlyand work e probtems, and fo place NIRTFIEN
it penpectine o which they . and nt the computer. e the de-
iaenmakers N

Computer technohegs will nat prucde the answers s the ;mp-p.[m )
educational questions wegace i socational edus atan reganhing how s
prepate students tor fechisNpan Jademands Yt ot ts vtha wigs that the .
CRMPUICE Lan WIRE as g welicke or ampracing sty through 1t
APPROprLate Uy oy a sl in the warkplace and in the hine Tt wall be o
powvrtul sehicde tor wwatienal education and sRrets it s lang an ot
tonet treated as the destination
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Some Work Needed To Ma,ée
Computers Valid in S cl)a ols

‘By DAVID L, PASSVIORE
The electronic chip is it. Advances in microprocessor
technology have made personal computers Inexpensive,
})ortable accessible apd, adaptable And let's not_forget
a

ddish
' No one walks fnto a friend's home and exclaims,

. “Wow' 1 see you're into telephones,” A home computer,

though draws looks of awe and envy p
Many personal computer purchasa are motivated by
little more than vague notions of computer denefits (*'1
want it to run my, budget™'). Most ads highlight bug-eyed
young video freaks sampling the latest computer games.
Sandwiched "into these ads are scenes of serious
looking adylts and children learnlng tlungs from com-
puters.
Nothing since pet rocks has stirred consumers and
the business world so much as personal computers. Can
they be helpful?. Sure. Fun? Yep. Educational? Wcll

_ maybe

And that's the rub.

Personal computers in- educatlon are big busln%s.
but I'm not too sure they're good business. And I'm not
the only one who feels this way, - . :

A group calling itself the Ad Hoc Committee op Basic
Skills Education was created in California last year to

halt what it calls ‘‘the .bandwagon effect” to put

personal computers into America's classrooms.
In a recent Education Times article, the Committee
characterizes the rush to computers in’ classroomNs

‘*clumsy, inefficient (and) expensive.” -

The Committee believes that advocacy of personal
computers in education is nothing more than a merchan-.

dising *‘scam” designed to promote dependence: ca

specific. models. This dependence, in . turn, coerces
purchase ol these same Jmodels by ramllla for home
use.

Also, tbe commlttee asserts’ that many educatom
adopt personal- computers. merely to embellish their
careers by appearing to be “front runners" in educav

* tional technology,

The committee wants more attentlon to curriculum ‘
strengthening, teacher improvement and use of ‘estab-

- lished, simple and effective techniques and technologies.

budgets, ‘the committee says; are being -

Dwindling
spent for a high-priced technology thet "'in no way has
been proved effective in the teu:hing of reading
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‘The committee's position, however, seerns extrtme

Few educators deny the great-potential personal com- .-

" puters show for improving education. And,. in spite of

‘had-at least oce

the committee’s plea for caution, educators already are, _
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Nearly 22,000 educnﬁoqal lmtltutlons for example,

educational institutions could exceed one billion dollars
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. instruction. And 15 pencenl of the nation's lmtmcnoml :
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The retail value of personal' computer shipmenh to ",

IBM utlmata that - 40 mllllon personal computerl

instruction daily to'each of the natlon &elementary and-
secondary school students.

~ would be required to deliver just 20 minutes of

. Given that computers' are with us to stay, the *

concerns of the Ad Hoc Committee on Basic Skills .:
- should be directed. toward how. schools actually are
- managing to adapt to computem It seems that answer

is "'not very well.” -

* An survey last year of lnstructlonal uses of comput
ers in public schools conducted by the National Center
for Educational Statistics revealed that about one-haif of
U.S. school districts need qualified staff and start-up
assistance to use computers in instruction. .

Nearly 60 percent of the nation’s teachers require .
extensive training to infuse personal computers {nto -

instruction in any meaningful way

More than one-half of all school districts buy thelr
computer programs from commercial publishers or
equipment. vendors. A critical evaluation of commer-
cially * produced computer programs for instrudtion,

funded by the National Institute of Education and the

Republic of Venezuela, finds most instruction desngned'
for personal compute.s to he of poor quality. -
Frequently, the computer is used as an automatic

page turner. A number of pages ‘of. text are dlsplayed '

‘and the computer is

sequentially .- to: the  student;
page by page, -

relegated to advancmg its display,

This is not even as good as a book because previous -

“'pages” cannot be reviewed wnthout starting the entire

program over. .
Of course, teachers can write their own programs

Instruction through computers is (different from what
most teachers do every day. -
' If a student.falls asleep, appears. conl‘used or looh
out a window during a lesson, the good teacher, adjusts,
Correction" Is given, . anélogla are’ tried, a dlffercnt

" approach Is taken.

~. But, -when the. sameﬁgood teacher tries to design

‘Even good teachers, however, may find this difficult. g

instruction for delivery through the personal computers, .

the computer-aided instruction may fail because these”

same intuitive changes — the very art of teachmg -
cannot be incorporated lnto the program. ; -

dcv)opment of thse skills.

- our ablllty to use umovatlonb often lags far behmd
the fantastic technolcgy, ihat creates, the .innovations.

Personal computem are no oxceptnon LRt

_The time has come to reduce s lag. Schooi systems; -
Tequire asdistance, and soon, o exploit the personal

Vcomputertechnologytheyalreadyown BEPRT  o
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.. 'To be successful with personal computers, teachers .
need well-developed formal skills in instructional design

‘which draw on disciplines such as educational psychol-

~ ogy-or human-machine engineering. Unfortunately, few -

‘teacher ' preparation progrems . .currently  emphasize

L

- mulon In the College of _Edusmu_am_sl_au.___;-_

-



7

THE PENNSYLVANIA STATE JN!VERSITY

. O P— E D \DEPARTMENT N7 PUBLIC INFORMATION AND RELATIONS
o 4-11-83 n2 OLO MAIN BLOG., UNIVERSITY PARK, PENNSYLVANIA 16802 / TELEPHONE 814 865-7517" ’

§

TAKING AN CDUCATIONAL BYTE OUT OF PRRSONAL COMPUTERS

by David Lynn Passmore** ¥
The clcctronxc chip is it. Advances in mxcroproccssor(i%
technology have madc personal conputcrs inexpensive, portable, aé/éé 1b1e‘
and aduptahle. And - 1ct s not forgct faddish.’ : ’%*
‘No one walks into a fricnd's home and cxclaimé, "tow! I sca
you're into telephones.” A home coﬁputer, though, draw; looks of awe and
cnvy’ ' . v

Many pctbondl computer putchaacs are motivated .by. 11tt1e more ,
. than vaguc notions- of computer bcncfxts ("I want it to' run my budgct‘).:_ 1f
Most ads - highlight bug-eycd young vidco freaks sanpl;ng the latest i
computer games. Sandwiched into these ads arc scencs of scrious lookxng
“adults and chxldtcn lcdrnlng thlnqs from computcrs ("Bon]our, SR
your name herc”). L : A FHv - . "i

put. |

Nothing sxntc pet rocks has stxrred consurcrs and the business‘
world so much as personal computers. Can thcy be helpful? Sure. Fun? 5 ‘
Yep. Educat;onal? Well, maybe. ,wAnd that's-the-rub,-: > -~-«*A—'ww~ s

Personal computers in cducatxon are bxg busxness, rut I m- no*
too sure thcy re good busxncss. *And I'm not the only one ~who fcels this
wqy. - . NS . h
- A group callxng 1tsc1£ the Ad Hoc Commxttec on. Basxc Skills
Educatxon was crcatcd in Cal;forn;a last .yecar to ha1t what it.calls "the )
bundwugon clfcet” of ciiorts to put ‘personal computers. into America's’ | - Ti{
N classroons. In a recent Education Txmcs artxcle, the Committce e EE

I charactcrxzes the rush to computcrs in classroons,as ‘clumsy, . \,
et anffxclent, [and) ‘expensive,™ '

== .. ~The cumrittce & Belicves that advgacy |of personal computcra*in
cducutxon is nothxng more than a merchandisiny scdm dcsxgned to promotc
deQndQnLL on spcc;fxc models.‘g”h;skdependenc
- of thcs;ysamc mo@cls by familics‘for home use. |

- -~

1n turn; cocrccs purchasc“‘

Lo

: Con )
BT ; = more - ..

**0avid. Lynn Passmoxc 1is associave prObebO! of ocatxonal cducation in o o
———_-————~the—college oé—cducatxon—atnThe Pennsylvan;a State Unzversity.s :
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Also, the committee asserts that nany educators adopt pcrsonal
computcrs nerely to cmbellish their carcers by appearing to be "front .
runners® in educational ccchnology.-

T

The committee wants more attention to currxculun strcngthcnxng,
teacher improvement, and use of established, sxmplc, and effectxve .
tcchnxqucs and tcchnulogxcs. Dwindling budgets, the committee _says', are
bcxng spcnt for a hth-prxccd technology that- "in no way has bcen proven-

effective in the ccachxng of rgadan.gompruhcnsxon, spelling, or arithmetic.”

The committec's position, howeycr, scems cxtreme. Few_educators
deny the great potential personal computers show for improving cdgcation.
‘; - And, in spite of thc'Coﬁnitccc‘s plea for:cantion, cducatéors alrcady arc -
' stock into personal computers like Brer Rabbit into. Tar Baby:-
. Nearly 22;000 cducational inst;tuéiohs, for.cxamplc, had at least
one pcrsonaﬁ computer in 1981. About 6O percent of UﬁS' schooi districts
T used computers in instruction. Fifteen percent of tho nation's
instructional ﬁatcridls monies were spent on computers. :
,g " The retail value of personal oomputcr shipmenté to cducational
xnstxtutxons could exceed one bxllxon dollars between 1980 and 1985, with
- 75 to 100 million dollars in computer proqram sales in 1981 alonc.»'IDM
estimates that 40 mxllxon personal conputcrs would’ be required to. deliver
Just 20 minutes of’ ‘instruction daily co’ggch of the nation 8 elementary
and secondary achool students.. e

It

Given act -- that computcrs arc with us COmstay)-- the

' .concerns of the Ad Hoc Commxttee on Basic Skills should e’ directed

' - toward how schools actually are managing to adapt to computcrs. It
scems that answer is "not very well.™ . . . f .
PRI An Aprxl 1981 survey of - xnstructxonal uses of computers ‘in

5 public SChOOla conducted by the: ‘National .Center for Educatxonal
Statxstxcs rcvealﬂ that -about onc-half of U.S. school distrxcts nced
qualexcd scaff and start-up. assxstancc to usec computors xn xnsttuctxon.

Nearlygso pcrccnt of thc nucxon s -teachers rcquxrc exccnsxvc trainxn* to
' Lnfubc pcruonpl compurcrs xnto xnstructxon in any mcanxngful way.

- more -
. ;
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(bre than one-half of a11 school axsrrxcts huy the1r 3
computer programs from commerc1a1 publishers or cquipment vendors.
‘critical evaluatxon of conmercxdlly produced computer - programs for
1nstruct1on, funded by the National Institute of Education and the
Republxc of Venezeula, fxnds most xnstruetxon designed for personal
computers to be of poor gquality. oL . o

Frequently, the computer is used as an automatic page turner.
A number of pages of text are displayed scquentially to the student, and N

- the computer is relegated to advancing its display, page by page. This
. is not even as good as a book because previous "pages” cannot be reviewed

without starting the entire program over. -

or course, teacher can write their own- programs. Even good
teachers, however, may find this difficult. Instruction through
computers is differcnt -from what most .teachers do everyday.' )

If a student falls aslcep, appcars confused, or ‘looks aut a .
wxndow durxng a lesson, the good teachtr adjusts. Correctior is gzven,v
analogies are triecd, a different aporoach is taken. Uut, when the same
good teacher-trigs’ Ty “design 1nstruct1on for- delivcry through personal
computers, the cong u*cr-dxdtd xnetructxon\nay fail bc:ause thase same
intuitive changes =~ the very art of tcachxng -~ cannot be 1ncorporated
into the _program. . .

To be successful ‘with personal. cumputers, teacrers nocd o
well-developed formal -skills in 1nstruct1ona1 desxgn which draw on . _l e
dxscxplxnes ‘such as educatxonal psychology or human/machxne‘ .
enqxnetran.' Unfortunately, few teacher preparatxon programs currontly
emphasxze development of these skills. : : .

' Our abxl;ty to use 1nnovat1ons often lags far behlnd the
fantastxc technology that createa the 1nnovat1on8. Personal computers'
are no exceptxon.r The time has come to reduce thxs lag. School systems

requxre assxstance,‘and soon, to exploit the personal cOmputer technology
they alrecady own. : :

""'4me.' b",'\
A

_ Teacher preparatxon must be revolutxonxzed to- 1ncorporate
recent advances in the 8c1ence of xnstructxon.‘ we must demand better L
‘courseware from commercxal sources. . . ;" .w,"*‘j

' To do- less would .relegate’ peraonal computers to museqms with S
the Edsels, hula hoops, duck-ta11 ha;rcuts, and other fads that came and 71"



