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ABSTRACT ' ' o

There is a crisis today in educatxou, particularly in

' teacher-pupxl relationships. The emotional climate of the typical
_elementary and secondary classroom must be changed, but without
~sacrificing progress by the children in the achievement ot subject:

matter goals. However, with traditioual classrooms, children need
more feedback, praise, and attention than ‘one teacher can provide.
Computers offer a more responsive environment for learning; further, .

.they can help teachers spend more of their time on human relations— '

skills and less on rote, lower-order tasks for which they may not be
ptepared Also, computers make genuine adaptive education for every

-learner possible in.a way that no teacher alone cam do and can

greatly expand the available curriculum for learners. Thus, curricula
individually can have access' to a wide variety of the world's N
knowledge and will"be able to take more of the r sponsxbllity for
what is learneé. Reallstlcally, estimating the costs of using

computers will necessitate some new mcdels for schoollng which are

.explicit about educational goals and ‘which capltallze on those new

objectlves that are made attainable by the application of computers
in instruction. (RH) /
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"~ 6. Kozol; J. Death at an Early Age. Boston: Houghton Mifflin, 1967.

The popular journals print numierous articles on the subject of the pervasive role of $3,000 cxtant computers
in our socicty.l Many view with alarm’ the possibility that massive computer siorage and retrieval capability can
be cmiployed to reduce man’s privacy and prevent men from living dowit their carlicr mistakes.234 Some feel
lhwhc merepresence in our society of the computer which schudules airline seats, records bank deposits, adds -

~up department store purchases, and routes long distance telephone calls also setrves to dchumanize interpersonal

relations and diminish the quality of life. The purpose of this paper is to show how computer technology should
be viewed as a fricndly giant rather than an evil genic and how it should be harnessed to provide the catalyst for
badly needed reform in the education of Americans. . .

In order to restrict the paper’s scope, I will only deal with the computer’s potential in instruction and omit -
the familiar administrative and student accounting computer applications which are, of course, a part of thic total
cducation scgne. '

~ The existence of a number of well written critiques,5 67 whose conclusions are su ‘norted by facts reported in

. almost any issue of a big city newspaper, makes it unnecessary to document in detail i idea that there is a crisis

in schooling at the beginning of the 1970's. Thete is a crisis in confidence between the lay public and educators
and between cd ucation workers and boards of control. There is a crisis in financing schools as school costs rise
mote rapidly than tax revenucs. There is a crisis in achicvement as many children come up to age and grade
guidcposts unable to meet riinimal literacy standards. I belicve a rout cause of many of these crises lics in the
badly deteriorated relationships between teachers and: pupils in classrooms. Further, reform in instruction can,
and indced must, pave the way for amcliorating many of the other tensions related to the cducation of
Americans.

The crisis in’tcnchcr-pupil relationships is borne out by the school statistics on excessive abiences, vandalism,
drug abuse, riots, violent attacks on authority figures, and cven murder of a teacher as recently happened in

* Philadelphia. No doubt there are multiple causative factors which explain these asocial behaviors, but underlying

all of them is the clementary notion that most children do not like school. At worst, school is perceived as a
primitive, spirit-destroying place which fills no essential nced in children’s lives. Most teachers and ad ministiators
arc vicwed as adults who holer at the kids, and as persons who cnforce petty rules'and wield arbitrary power. A
kind of adversary system dominates the classroom interaction of most schools in which the teacher and his
backup. reserves, the principal and guidance counsclor, are pitted against the pnpils. While destructive
interpersonal games are played out in the typical school, the rest of society stands on the sidelines wringing its
collective hands. _ ) v

One of the first things we must do to reYorm schools is to markedly increase the manifest expression of
human warmth between adults and childien. Essentially the challenge is how to change the emotional climatc of
the typical elementary and secondary classtoom without sacrificing progress by the children in the achievement
of subject matter goals. All youngsters must be able individually to get rewards and praise for their honest
attempts to learn. To provide children with massive doses of praisc and other indications of their self-worth, we
have to arrange for a much much higher level of feedback ot cffort cvaluation than is characteristic of the ty pical
classroom which provides a cage for 25-30 children, one teacher, and a varicty of inert materials. Careful studies
of classroom behavior8 show that miost Ressons above the primary levels arc conducted as cither an expository
lecture or-a class discussion on some topic; or, in other words, class activitics consist of telling and recitation.
Individual pupils have, under typical conditions, only minimal opportunitics to directly interact with the teacher
who must somchow instruct 30 children as if they were only one. : :

1. Computers and Automation, Monthly Computer Census; 20, pp. $9-61, Jan. 1971,
2. Alexander, T. Computers Can't Solve Everything. Fortune, Oct. 1969, LXXX,

T 12€-129.

3. White, P.T. Behold the Computer Revolution. National Geographic, Nov. 1970, 138, '
§93-633. . : i
4. Computers Are Changing Your Life. U.S. News & World Report, Nov. 10, 1969, 71, 100-103.
5. Holt, J.C. How Children Fail. New York: Pitman, 1964.
1. Silberman, C. Crisis in the Classroom. New York: Random House, 1970. ' "
8. Reviewed in Medley, D. and Mitzel, i. “Mecasuring Classroom Behavior by Systematic
Observation,” pp. 247-328 in Gage, N. (Ed.) “Handbook of Rescarch on Teaching,”
Chicago, Rand McNally, 1963. X . . . Y
e - v,
2 -1 /




Q

ERIC

Aruitoxt provided by Eic:

.

In a previous article S 1 -have shown how the agpressive able voungster in a cliss disenssion may ecite and
teceive [eadback, inciuding praise 4 or § times during a dU-minntcclass period. A shy, witldrawn ¢lild is casity
ovalooked and unnoticed, and may recite with espresstons of teacher approval oply once a week, Contrast that

massscdueation pulurc with the compnter-assisted instiuetion work room w Iwn vvery child receives feedtaick

andt cuconragenient of his lening eflort onee every 20 seconds on the average for a wtal of 80 difte ent
§\\J|dmu and informative exchanges in a 40-minute perod at the compnter terminal,

With sensitive prosruming compnter terminals cieate Tor sehool ehildren an absorbing responsive enviramment
for learning. “Fhe chidd knows that when he nuakes & response something will happen imnediately to provide him
with an appaaisal of the qll.lllly of his responae and offer him guidance toward his tuture ettorts. There s little
womder that 450 nhuth-graders Tin a Pittstuggh high schoo’ 10 who spend a portion of their daily mathematics
lesson at the computer 'vnnu\.!l and a portion in lmlnulmlm'J study with print muh.l, miarkedly prefer the

. computer ¢ \|‘cm'||u.

So far we have discussed tlm supidotity of the compiter terminal over conventional niass instruction in
creating o responsive environment assuciated with ty pical leaming activities. But, there is an additional
apporiunity for I'.'rcal.ly imiproving the quality of school climate when computer tutorials are introduced into
schouls.

To indezsiand this sceond opy pnmmu), we can classify teacher’s skills in the clasStoom as teing of highe:
order and lower order, K aamples of lower onter shills cim be suggested us presentation of information to be
learnzd, displiy of drill and practice eacrcises, evalnation o pupil responses ad provision of feedback, Some
examples of hipher efder skills -are diagnosis of a child’s leaming disability, mediating a dispute, assessing the
impact of a pupil's home environment npon his imeschool behavior and e xpressing comlort Tor a wenme ed spirit
or an injured body. The cause ot instruction teform woukl be greatly advanced it the lower ordes skills as
detined above weee farpely put into garefully sequenced computer programs. The savings in time tor teachers by
renoving “the necessity for them to Qu..u.c in lower order skills would ¢nable them to trausfer their uniquely
human talents to the higher order skills for which there is no computer programing in the foreseeable lfuture, OF
course, nany teachers would have to be retrained in order to shift gheir emphasis from lower order skills to the
higher vrder unes,

Silermunl 1 documents the great lnlcmt being eapressed by American educators in the British Intant School
model. By minimizing structure and cmp dasizing pupil freedom to inquire and explore, those schools are
unqmslmn.nbl) uprovini“school-going attiludes on the part of youngsters, Many Amcricans:will, however, be
unable to aceept the absence of the traditional Icsson plan with its interestenrousal aetivitics, pn,)u\lallon.
c\lmrl:mon, and followup by the teacher, all of which “*turn of1" most children in today's who s,

Since the close of World War 11, abont two and a4 half decades ago, Americans have heen h)m}. to inprove
their schools by increasing the subject natter knewledge of classroom teachers. Federally sponsored: institutes
since the passage of the National Defenie Education Act of 1958 have made it possiblé tor i significant segment
of tie Nation's secondary teachers to be nperaded in their knowledge of a subject. The rationale for this new
interest in insciviee teacher education was, of course. the notion that a teacher cannot teach well those subjects
which he does not himselt know \vlll . )

1t-seems to we that the heavy cnphasis placed on pupit acquisition of hard content, characteristic ol the
postsputnik cra, has been bonght st the price of a declining interesCand concem among cdncators tor the hunian
values which should be a part of schooking. This is not to say that cducators ought to be less
achicvement-oriented than they ase now, but that we have to recoguize that the tatal comples job of teaching in
a contemporagy school makes impossible demands upon the talents of the more than 2 million persons on the

eacher corps Relatively few, pechaps ordy one i a thousand, possesses sufficiem native ability to engage

sumitancously in both lowvr order and higher order teaching behaviors in the conventional mass education
classioam. It we shitted a major portion of the lower order presentational skills to a rich computer-assisted
instruction cnvironment amd then retraine:d our typical teachers to engage in and emphasize higher order mman
relations 5Kills in the classroom we couldt in a decade perlaps reform the bulk of the education of Americans.

9. Mitzel, 11, “The Impuuhm- Instruction Rcvoluuon." Phi Dclta Kappan, Vol. LI 8,
pp.434-139, 1970,

10, Mitzel, H. and Bost; . in Marphet,-E: and Jusser, . (14ls.) “Designing Educaiion for -
the Funre.” Denver. Thn‘l'nu-'u Ortice 372 pp., 1968,
Lt. Siberman, T, op. cit,
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It is a paradon that \omputus cpitome of unpcrsun.uhly .md product of the space age. olfer us an-
opportimity o refnm our schaols by making i1 possible for teachers to redirect their elforts and to huimize -
schooling.
So far we have "u* ted in this paper that instruction as a major segmen: of American \lcmun.m and ‘ )
. : secondary  eduocation’s Lan be refonned by introducing  appropriately  programed’ computer interactive
appurtimitics tor t|l'|t|xtll This reform can oceur for two reasons: (1) Youugsters working as computer
terminals experience 2 umqnc responsive  environment which buikds they self-contidence amd teclings of
selfworth: (2) teache;s cady when freed from lower order expository tasks, engage in supporlive higher order
17 behaviors that are uniguely Immmmnu for children. ,
fn addition v the two reasons cited above for incorporating computer technology into lllsll‘lh'lull, Ahe o e e
computer makes “thinkable™ for the first time in history, the notivn of 2 senning .ulapu_\c,gduc.u.iou for cvery
learner. ]2 The idea of individualizing instruction has been piven consideration in every decade of this centiiry.
\ “lts implanentation has, of course, fallen far short of the goal becanse of the unwvatlability of inscructional
\ systems which can seccive, process, and display kirge amounts of relevant data abant indisiduals, Tyleod3 has
l ' shown that the concept of individualized instruction has heen arrested at the simplen level of leatner st pacing.
'4\ The programed teat and teaching machine developments of the 1955-63 era cuntiibnted mightily to il
\ selt-pacing notion. These applicitions. however, ignoied the rich diversity of individuad differences ammong
|

\

teatners and failed to capture the essential notion that instruction aceds to be adapted to the partieplar skills, . -
abilities, and interests of learnets who vary tremendously. ) MRS
The logic and preprogeamed decisionmiking capabilitics of the modem dipital computer wake it the ooly’
condidate immediately in view that con handic the comples task of monitoring, sumnrizinz. dignosing and
prescribing instructional moves for many learners. OF cowrse, educators do pot yet know in any detait which of
- the hundreds of deseripiive variables about learners are relevant for instmuction. But this necded evidence
-represents an empitical question which can be desived from the expericnee of programing courses of instniction
for computer presentation and  trying  them ont on learners with many In potheses Fbomt (Illl‘cmn : .
leagner-adaptive vatiables.  — © oo T g - - -
“"Almost cveryone these days who is wéighing lllc‘pmcmiul of the computer for cducation in the nest theee
decades secems to he viewing comipnters asmere replicement mechanisms tor contemporary procedines,
personnel, and learning activities. 1 believe the nature of this powerful logic and decision device mahes it - :
incumbent upon us to reeaamine our educational goals for all leamers. The computer makes it possible tor
cducators to greatly expanl the available curticulum for learners. The hnow ledge retrivval capatility of large
computer systens plus the storage wnd use of .ul.lpln' intormation about learners will make it possible for every
leariher to have a anique currienhim, No Iunpcr will debates abont cuesricnlum be restricted by what can
camtortably be taught to an average pronp ot youngsteis at a pariicular grade level. The compater as a tool
niakes it pussible for learners individially to have aceess to a wide vatiety ot the work?’s knovledge. Instead of
‘ " the Tong debates about what is worth teaching, educators will be able to shift this respousilifity in large part to
the learner himselt, .
We have for a dong time recopnized the mativating ellecis of selfsdirection or imdependent study. It
instruction can be, to a lirge measine, put into computer storage. and leamers givén a wide varicty of ¢hoices in
deciding what they want to leam and in what sequence. then the education enterpiise = ill be blessed with
increased wotivation and improved learner self-direction. Of cougse, these applications of the computer in
removing the shackles on education cannot be expected by the emd of this decade, but we cm have them nach
- sooner than many |‘L0|‘|C realize becanse they depend on 1o pew technological developments ¢r no new
pedigogical concepts, The major restraints lic within the social institutions responsible for cducation
Speaking of restiaints on cducation brings one inevitubly {o the question of costs tor tigeering the 1cfonm ol
instruction with-computers. Most of the available cost sindies]d either view computers s an add-o expense or
s a replacement for existing teacher services. Neither seems to me 1o be an appropriate axsumption. Zost stndics

12. Mitzel, 11, “(‘ompuur\ .md Adaptive Education,” Amcidcan Edication, pp. 22-26.
December 1970,

. 13, Tyler, R, “New Directions in Individualizing Instrnetion,” in the Abington Conferency
of 1967, Abington, Pa.: The Conference, 1967. :
o . 14, Silberman, C., op. it, - o . -omene
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also start with the notion lhnt “mslam CAI” in 20,000 school districts is both desirable and possnblc The
. : automobile has revolutionized the transportation of Americans, but nobody suggested that it was necessary in

. 1910 to have 80 million ychicles and a $40 billion interstate highway network. The devclopment and
improvement of nulomobllct over the years increased the demand for better roads, better services stations, better
insurance, ct cetera. The same phenomenon can be anticipated with the installation of computers in schools. If
there is a significant beginning, there will be a demand for better curriculuin packages, better maintenance !
service, gnd better hardware. Some venturesome schools will have to begin the implementation cycle even -
though the hardware is mndcquatc and the curriculum for the computer is spetty in its coverage. It wiil take
these schools with a pioncering spirit to create a **market" for improved devices and instruction, whether these
Lede materials are produced commercially or by consortiums of public enterpriscs.

) Cost studies!S 16 17 pow awilable scriously underestimate the necessary impact of compulcr lnslrucuon
applications upun the structure and organization of the school. There is cvery reason to believe that with a major
program of computer usc, schools will change their staffing patterns and building rcquucmcnts My guess is that ) ¢
CAI schools will nced many fewer $15,000-per-year teachers and more $25,000- and $7,500-per-year personnel. -

CAI scheols will be organized into small 100-200 pupil ‘units even at the secondary level, with a considcrably
lessened demand for librarians, gwdnncc counsclors, remedial reading teachers, et cetera, although these lowered
requirements will be offs«.t to somc <xtent by personnel. necils in computer technology. Comprehensiveness,
which provided the mnjor rationale Tor today’s giant urban high schools, can be met in part by a varicty of
individualized computer-based courses of instruction in small intimate decentralized units. Computers scriously |
applicd to cducational programs wilt clungc the building pattems and revise costs. For example, if hlgh schools
. weic smaller and nearer to pupils homes, would we still have to build, furnish and staff cafcterias? Perhaps the . . |
' - single major cost saving with a comnputer-based program is the change froin teachei-directed, adult-controlled ‘
pupils to scif-dirccted and sclf-inonitored pupils. No one doubts the desirability of the latter and its capability of
offsctting some of the costs inherent in the incorporation of computers into instruction.
In short, it is probably futile to attempt to project the costs of incorporating computers into instruction given
the present model provided by conteinporary schools. To make sense out of costs, we will nced some new .-
models for schooling which ase explicit about educational goals and which capitalize upon those new objectives - . |
that are made attainable, in thenry at least, by_the application of computers 1o instruction. ‘
[Zsum..ung the costs of using computers to lead the reformation of inswruction is tricky business. Current cost e e
estimates scem high because of the retention of some hidden assumptions about the present structure and Lo o T h
" organization of_the schools. PR
In summary, the thesis of this paper is that reform in the education of Americans is'badly needed. Central to
that reform is an improvement in the social climate of schools and the interaction between pupils and adults.
Paradoxically, vc:aputers can make a significant contribution to the humanizing of the schools by taking over
many of the lower order expository skills from teachers' present repertoizes and releasing them to become, with /
retraining, warm human beings sensitive to the personal needs of children. The computer can help improve the '
climate of classrooms by providing immediate cgo-building feedback and encouragement for learners’ cfforts. -
The third plus for the computer in instruction reform is its potential in realizing a genuine ndapuvc cducation for
every learner. So far the notion of adaptive education has been pretty well arrested at the level of leainer ‘
sclf-pacing, but the computer’s capability of dynamnically inodifying every learner’s instruction on the basis of
, many different rclevant variables opens up new opportunitics for education. IFourth, the computcr cncourages
the establishment of new individualized goals for education by making it possible for learners to excrcise many
choices'and options in guiding their own development. Opening up the world of knowledge to learners who have
the tqols lo m2ke choices cannot hclp but cxert a liberalizing influence on cduc:mon

'S 15. Booz,; Allen and Ilamilton. “Costs of lnslallmg and Opcrating lnslructionnl Television ’
and Computer Assisted Instruction in the Public Schools.” Booz, Allen and Iamilton,
r Management Consultants, New York, 1968.

\ : ) 16. Committee for Economic Development, Innovation in Education: New Directions for the
American School, Statement by the Research and Policy Committee, July 1968.
17. Kopstein, F.F. and Scidel, R.J., “Computer Administered Instruction Versus Traditionally
Administered Instruction: Economics.” Professional Paper 31-67, [luman Resources Research

, .. Office, The Georgc Washington University, June 1967.
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