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Aermsis.

Forward

This document was prepared, by the authOrg'w
ing as PACE Fellows. The FACT fellows Program is ,cle-
ogod to bring to the Office of ,Education ,peOonner from,
Title MIESEA) projects. One of thereal benefits of such
a program is that it provides a perspective for theyiqting
:PACE Fellow that will give him a better understanding of
.procedures and re ,Sions that apply to FederarogOinS.:
Additional side' benefits occur as a result ofi infOrnit con=
tacts.,wr personnel; -study, and examination of-oth'er:,,,.0rot
jectsi-,aod tter understanding of diSseintnatioij procedures."
,4 Trigg. important _benefit' to PACE fell* is at of
becoming more 'knowledgeable _about, national prObleniS fac-;
ing the U. S. Office .of_Eclucation.,:lt also ,makes;it easier
to understand Federal- State -Local relationShips. The authors
see, the PACE Fellows program as another force needed
prepare educators to meet the 6atlengeS,4 a,coinpleX'age
and one of the best' ways of disseminating ,.information
quicklyquickly and accurately to eaucators 10iouguau.
St4teS:

L.M G.
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I. introduction

Now that the Title III of the Elementary and SeeOndary
Education Act has been in operation for two years aria many
projects have attempted to link technology and "education,

we .,believe that a review of what has been done will be,:help-

ful for friture planning. As one of many areas of concen-
tration Which could be reviewed: in Title this report
Might- serV6 as a- Model.

The technique of using a microscope to investigate what
has been done in a complex field and then telescoping what
can or 'should be done in the near distant future is a pro'fit-

able exercise in rational thinking. An area, of endeavor like
Title III of the ESEA which encourages creativity and div-
ergency needs a way of identifying the features which pro-
jecjs rt:lay have in common.

Looking at the Title III projects through "one set of
glasses" will, under lieisenbergs' Uncertainity Principle,
E. throw out of focus other aspects of the projects but the
advantage for the purpose of this report is deemed worth-
while. This report will focus specifically on the area now
d'utbed CAI.

While most people are farnilar with the, initials CAI
(Computer Assisted instruction) fewer are familiar with
_CM( (Computer Based Instruction.) Computer Based In-
strnctdon will refer to a system aimed at individualization

3
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of instrucuon in which the coniputer acts as central controL
Under this definition (CBI has its emphasis on instruction-- -

rather than on the computer.
S S -- 'k1

As a reference to places, people and ideas in the specific
area of CBI, Table I has been prepared on page 42. In the
recognition tiat there is a need for a Natiópai urvey of
this field we ivill not attmpt to make this report exhaustive.
A

It is hoped that this broader interpretation will compen-S

-'S SSSSA SS S

sate for operation of the Heisenburgl Uncertainfty Pthwjple
and allow us to evaluate the programs from the ppint of

;r-75'5'5- -S
S 5 5

view 'of curaiculum and' the "theory of instruction" which
most instructional innovations are trying to implement.

- -
'--

--: -''
*

.4
4 j

Most of the information for this report wa obtained
from visitations made to the various CA! installations.
Nb attempt to rate the installations o1 experiments is in---
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The explosion of JCflowledgel and the demand .fo r edu-

- --

1

cation on the part of large rnasse of people are confronting
education with new problems begging for solution,. Tradi-..

4 3

tionally a person learned his ABC's m a fotmal school setting
-

;

! and between the ages of 5- 1 8 (or possibly 2 1 if he con-
tinued on to college. When he finished his schoolinghe

.

- went to work, and after that he retired2
--

: , - - . --.- - !-

; -. 2 .- -
. . ' - . . . k/'This pattern is cnanging rapiçlly as advances m techn9q

1
4_ \#

gy make obsolete. skills, facts, and concepts learned QflIy a
few short years ago. There is a need for a means of cm-

- I

; thnung education and an ç,qual neect for an education that
4 o A :

,
Is individualized. tuthough we could not agree with Ridge-
way's description of the State of the Art as not science

'

t13 he must be given credit for correctly appraising
4 -,

1L-'
the situation and trend.

I , -, -

-

/4
4-z:

On, a National Study of Title III programs Mifier has this
- b---, ------ "- - -

-n, -?1

to say: -.

' '
- - - -- --

;'- -----

- -" __(

+
I _-,- -r

A systems aproach tp educational technology has bçen
- -' '-

'-,_

overlooked until quite recently, and everyone has suf-
fered. In its simplet form, the systems' approacl calls

-

---
4 -_

- t

i-Gilbert Burch, "Knowledge: The Biggest, Growth Industry of Them All,"
Fortune Magazine, 70, (November 1964), pp 128-131.

2 Richard H Bolt, "An Overview of Computer Assisted Instruction," (Cambridge, ,-"

Mass Bolt, Beraneic and ewman, mc, 1966), Vol 1, No I of Activities, p. 1.

3 James Ridgeway, "Computer-Tutor," Education Digest, Vol. 32, No 1, (Akin'
Arbor, Michigan Prakicen Publications, mc, September, 1966), p. 8, Reported from
the New Republic, 154 (June 4, 1966), pp. 19-22
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for a unified effort involving synchronization of tech-
nology with the ongoing instruct onal program Win-

service training. ófteáchers ahd administrators in uses
of innovations, and evaluatives of its effectiveness.1

I4!
: . '

There is a need for a total educational system which ji1J

allow the formulation of solutions to thes new problenis.
d'' '- -'-

Such a system will be concerned with no less than three major
subsystems: (1) an Instructional subsystem, (2) a Research
subsystém, and (3) a Managerial subsystem.

The Instructional subsystem is concerned with the stor-
%2 agç, retrieval and acquisition of knowledge. The Research

c_ 4 4

subsystem is concerned with th. study of the Instructional
subtem. The subsystem is èoncerned with

re4 of the educational enterprise, including grading,
schediling and other business record keeping functions

,.

:. ::
I-

While all three subsystems are inortant this report will
SMi mphasize the instructional subsystem. In the light of ad-

t

' \d4::z4 vances in technology today it seems contradiétory for stu-

iII1 : ;
progress througI sclI m a 19-step grade by

grade proedure. C$ne of the best attempts made to over-
come this contradiction was the continuous prooress plan

2

and the ungraded school concept. Basically the u!Agraded
schopi concept is an administrative-orgarizational innovation.

ungradea éhool concept is an attenipt to free the
teacher and the student from an artificial sequencing of
tle curriculum through giades, accordrng to chronology.

S.

-

2 1 Richard I Miller, "Catalyst ror Change-A National Study of ESEA Title III
-, (PACE)," Section A (under a USOE ccntract No 2-7000074.0074, January 31, 1967),

- - p A-25 (Mimeographd) r
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Yet if this administrative aid tO the .instructionat.prOgram_
is not accompanied by two other aids,. then an ",ungradc4",
lock-step curriculum reniains the heritage of the learner.

One of the aids that should accompany the.Ongraded,con-
cept, has to do with the envirnonment.. The .physical
as well as other environmental fctOrs:.should:,,a114*. for
flexibility in size and arrangement ofrthele:aining,,eXperi7
ences.1 For example, inside partitions such as classroom
walls may be removed and this idea has direct, itnplica0ons,
for the design a the building, furniture and-o-ther
It should be possible to work in grcups of aky,Oze ás
as to work individually. The entire instructional ..System
should be geared to individu2lization of instruction.

. , 't =

As defined by Glen Heathers:

Individual instruction, consists of planning and con-
ducting with each student 'a program of studies that is
tailored to his learning needs and his characteristics
as a learner."2

4.

It has been known for some time that you cat) teach large
groups but that you learn as an individual. .

This brings us to a third aid to the instructional system.
An aid that can present the subject matter materials on an
individual basis is indeed an instructional innovation, and
the core of this innovation has materialized technologically

1 The architectural firm of John Shaver, Inc., of Salina Kansas, 'has been an
excellent source of consultant help in designing buildings to individualize instruction.

2 Glen Heathers, "Individualization". Catalyst For Change-A National Study ofESEA Title III (PACE), SectioitB (under a USOE contract No. 2-7000074-0074,January 31, 1967), p. 17.

5
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the 'form of an ;electronic computer; However,. While th0,
ainiputer has the capabilities of serving as core-. ofthe,
system, it is by no means the only deviCe available from
teehlnolOgy.

The entire communications field can contribute_ to indi-
vidualizing instruction but it is believed that the computer
Can serve the special function of a central control to, the
system.: With the computer as the center of the communi-
cations System, instructional materials can be brought to
each individual by the various media TV, slides, films,
cathode Ray Tube, etc. at the precise time and place
thot' the student/desires it.

With this realization, the school staff should plan for the
use of computers as a center of communications network
which will link AI of the aids of technology in presenting
instructional knowledge to students through the various
-senses.

In summary, the three basic interlocking components of
the instructional system for individualizing learning are:

1. The breakdown hi the organizational lock-step grade-
by-grade curricula,

2. The breakdown of the stereotyped static size of class-
room and

3: The uses of the computer in programed instruction
and other forms of communicational devices for
presenting stimuli to the student in the form of in-
structional information.
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It is with these three interlocking ideas that a complete
progain for individualizing instruction can be obtained, as
*elf as for rapid -feedback and accounting to insure. a com-
plete individual program from the time a *child enters school
until he leaves.

, ,

INIkOlaits-L Engelhardt, one of the nation-'s- foremost
educational consultants, is 'quoted in 'a syndicated .article
lit'Robett-CO-Chnar.Henotes that Engelhardt, after evaluat-
ing eight hundred school -systems throughout the country,
halievelOped: .-tOrne very definite ideas about American,
education, 'present and 'future. Engelhardt sees: the whole
system of -American education at the verge of tremendous
("and most welcome") ,Change: "We are finally going to give -
students a place in which to work as individuals rather than
groups, and '-the so-called teaching-machines, audio-visual re-
-trieval systems, closed-circuit television, computers, 140
recorders these are the things that will make the in-
dividual-.student' important," he says)

Developing trends. There is a great deal of discussion
concerning "quality education." One of the ingredients im-
plied in this term it excellence in teaching. This important
factor is not alwas attainable because of the shortage of
highly qualified teaching personnel. Team teaching has
spread rapidly, partly as an effort to use the master teacher
as effectively as possible and to use the strengths of all
teachers to the best advantage. Team teaching, however,

1 Syndicated article by Robert Cochnar, Newspaper Enterprises Association,New York, dateline of December 20, 1965.



shoujd not be considered simply a system that used large
group instruction, for it also involves small grwp instruction,
individual tutoring, counseling, and learning by the in,
victual on an individual.

Individualized' instruction is also4 important _,because
Students must learn much more than was required only 4.;few
short years ago. It is said that the stock of knowleage,.in,Jo-
day'S world doUbles in less :than_ ten, years, -Whereas_ in the

..eigliteentk century, it took fifty years. "Whatever _the rate., of
change might .be, all educators are inA agreement that _vest07,
144's edUCadon no longer suffices for Way,The gate of tech-,
nolOgical _change and the developmer4 of new, :information
is so great that education ;must seek new ways to get, persons
togfit These andi many other factors confront education
"and` *industry, with the same pr.ribleni how can learning
be_ .made more efficient?

Nearing and seeing are the two senses most directly in-
volved in learning. A large number of electronic and optical
devices which make human seeing and hearing more ef-
ficient have been developed. Electronic, dev.ic...es, have .a_lso

been developed which extend the human brain by providing
memory storage, recall and the application of logic..

1*

'Although technology has developed these electronic and
inechanilf64 devices which can be important aids in im-
proving the efficiency of education, their potential has
seldom been fully realized. There are primary reasons for
this:-

8
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1. An over-all systems approach has been lacking. 'The
myriad of audio-visual aids have mainly been directed
to performing specific tasks, and their use has been
uncoordinated. The A.V. world in education is com-
posed of bits and pieces moving picture projectors,
slide projectors, phonographs, television, etc. The bits
and pieces are cumbersome for transportation from
point of storage to point of use. They, present an
obstacle to teachers or non-technical operators.

2. Much of the equipment now offered as "aids to
education was designed for other uses, and came to
education from the theater, home use, government,
or business. The adaptions to perform functions re-
quired by education have not always been good..

3. Educational programs and needs have not been trans-
lated into a form which allows their use in electronic
devices. There is a gap in "software" development.

Along with the growing use of different types of electronic
and communications media in teaching, and learning, other
developments and trends are also important.

In 1957 there were 52,907 school districts in the United
States. As a result of consolidation and unification this
number had been reduced by 1961. to 35,676. By 1964
the nUniber Was 29,391; The trend toward fewer and
larger size school districts will continue. This trend in school
consolidation is significant. This trend will permit the
design of communication systems which are more practical,
sophisticated, and economical.



Within a school, the library has,'tra (ion
infotniation :center with books and teaclieps

growiriguse of new media, such asinotion,
slides, tapes,, microfilm,, etc., the charge:ter 0_,
and .the classroom has begun to Clarige.. .1p4tcp
b*'Isrio-oroo resources as are books and teacliers: In many
SchtiO4, '014164tly elementary schools, the 'library as.
On* the inktictional material's center with conttoVover

..

all communication and information materials...
trend toward the kind of information and communication
system which' will be required in the future, (See .. chartart on-
page

bake coinponentS requited to meet.rothe:
re4iirements, of a system located in- a Central

i4forinatiOli. and communications center will be:,

equipment

2. 'television cameras

3. Micro-fiche :camera

'4. Steii and repeat canieta

5. Random retrieval hardware for micro-fiche

6. 'Random retrieval hardware for slides, .including
biological slides and slides containing living organisms

7. Motion. and still picture proc*ing equipent
8. Audio-video' tape equipinent r.

ipmetint out equipment

10. Telemetry equipment
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III. Toward
I 4

A Theory Of J11strüciièn J

Curriculum' writers51 hàvê lamented the fàët that, there

is at present no theory of instruction either of teaching or of

learning, around which to develop a body of curricula. Al-
1-"

,, -4-

-4 -4 -4
-4.

1 'S

though it is a truism that education is a consumer of he

theorIes of 'othd 'ffsiplines such as psycho1dgj, sociology,

economics and anthrOpology,' it is équälly "érué 4that to 'buil'd

a theory of education it must rely more and more. on its own

"discipline," sonetimes in the form of pragmtic evidence,

if t is evçr to4esta,blish itself as a unique entity. As i cloçs
'''. 4,'

'''5'.,' .4-
,- ,.4-444,-4z5

it Will çvolve a educational theory.

]The assumption may be made that the primary purpose of'

ppaiig educational subjçct matter materials is:,

To shorten the fime of apprèntlèeship Or substitue 'br it

hthç event no real experience ,can be h4,

The 'frt portion Of' the' above assumption must be credited

to Kish.2 We add the second portion to cover real situations

which cannot be duphcatecl in the dassroom or laboratory.

ThIs Is the fist idea of a very powerful teacher technique 'nOt'

often mentioned in pedagogical texts but one hicl,we'be-

lievetc) be one ,f, the major contributions to the, art 4alnd

1 Hilda Taba, Curriculum Development.' Theory' a,il Practice, (New 'York:
Harcoürt, Brace and World, 1962); 'James L. Mursell, Successful Teaching (Neiv
York: -McGray Hill, 1954); Smith, Stanley,. and Shores, Fundamentals of Curriculum
Planälng (New York: World 'Bool ompañy, 1951). .'

2 Leslie lUsh, Survey' Sampling, ,(t4ew York: John Wiley and Sons, Inc., 1965),
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Science of .teaching and leprnipg SIMULATI.

What should be more frequently lamerkje theor4ts
from edu4t16it and related disciplii:si:s' is the fact that the
'bulk of the research being conducted is not clea0 *e
any theory and is often an exercise in the art .0 robier4
solvin

f.

The reader would be hard pressecl to many,,reiearch.'
studies, especially in education, which attempt.to, re te or
e'ita -lig a specified theory of education.

It -our contention that' -one' unequiiS vocal'.oc eo
or 'ecutcation_ 4.0 most attempts at innovation have. le to
iMpI0ent -- `ind v_ utilization of instruction.- This. eo
1S'that'lve may-teach groups s-b4 iize learn as individ igis;,; As
this Over will show later, innovations are usually directed
toward` this ilieory,.
pediencies rather than improvement ttie system of
stinotfon to maximize individual learning.

That the individualitatiOn of instruction is highly regard7
ed: worthy objective by, the educationalestabliskner4AS
*ithOut*eition: 001k and Iii:ivate,:schoO:is,,'in404
akreritiCeships, maintenance training,arineciseoices,e,-,
Cationai',PrograMs the oftware..*iiiii 0'10; puhlihng

, .1 At gig- pout we would-like to Make a distinction between vicarious -exPerienceand simulation. To us, vicarious experience is a one way street as the 'recdt-rerrecipient cannot manipulate the protess which he -is receiving. In a simulatedthe, recipient, haS, control and can manipulate the seqUence -of events according, to hisindividual choice, at least to some extent. , ,
.

. . ,
Viewed' thUslY, 'we , might PlaCe,the-terms REALE-SIMULATED, and VICARIOUS

on, a 'continuum with *itarious experiences, beieng'fartheit 'front the real life situationand' simulate exp eriences being closest to the fed life-Situation. TO 'date Molt. Ofthe,e0erincei with.-inbjecrMatter materials in,,theSehOOlS_ have been 'vicarious .(as ler.example, 'through- text 'books) arid, while very important shoUld,he 'enlarged by theof simulated expe- rienee. .

14
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compapies._present ample prOot 010 assertion.
iMplementation has been hamileredf_because
of technolog,y- precise enough to complete?* job. At
writing it is still, ,not_precise, jO

but it is 'Certainty clear, for 'anyone who =has Oilry:e,
the field, that it will be precise very shortly.1
prediction' ino4 be:guarariteed.

irriciag' Model

.us_ assume for a moment that man's main iirive is ,to,
unaeistand the World in which he lives. Let us *o:.41'Sinriel'
that the_ World exists, as .a set of complex
it ikobovei man if he is to understand the world
helinds to decipher 'What these relatiOnShip$IMight

Atcing the lines of' Rene Descartes he begins. to reaSon.:
(1) man relates to himself and other r.ri.e.n. as an individOal,
(2) man 'relates ,to othei men in groups, (3) man relates
:the elements, 'and (4) man relates to the ,uniukOWn,....111$
model of man's relationship to the World pi Universe.. might
he Written Symbolically as f(x)=y where y' refers to the 'Situ;
anon Man finds himself' whenever x takes any of the
patterns' cited in : .this paragraph: Let.:

x 1 stand for man 'vs. man'
or (Psychological Sciences)

x = 2 stand for Allan vs.
society or (Sociologic...4i Sciences)

1 john ni Cogswell, "instruetional Management intotthation `Systems,'' Ciied
John .Wp.Loughary,. Man-Machine Systems in Education, (New York: Harper and _10,4,
-Publishers, `1966), p. 101.'
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i;- x 3 stand for man vs. .

: natre o (Natural Sciences) +..

;; ,

\

p '

I
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x = stand for man vs.
(Philosophical Sciences)

( 1tetus I!uiier c1asfy man's place in thd world a aca-
.

t 4, <

Jk -

demic or non-academic and postulate that whenever x 3

t1!3
or 4 that 'y is academic and whenever x = I or 2 that y
is non-academic. With this schema we can define the oh-

;4 ..t '. w' . .

)

jectives of the school as being academic or non-academic.
Furthermoie, when f (1 or 2) y then the "concomiCant-

iI'k:
affective:' objectives. of the school are reahzed in the cate-
gories of values, appreciations or attitudes. When f(3 or 4)

s . -- . ' S

y then the ognitie objectives of the school form a

. .hierarchy of s;ills, facts, principles, generalizations, and 'i- O1jCptS.:

t 4

:

Qbviously any such schema is id open to criflc4i

from many viewpoints and we would be the firt to say So.

Yet. the. description serves the useful purpose of describing
\

:-A' '

! a eontinuous curricula K-12, for the subject matter of the

I; nathral. and philosophical sciences rather than the the-

:
continuous "grade-level" curricula now in use. In other
words instead of having arithmeüc, algebra ii, plain and
solid geometry, etc., we will have mathematics K-12. Even

. .e 12 will not be binding for some pupils bu is merely
a landmark for the subject matter specialists and curricula
writers.

-4

- When the curricula objectives for £ (3 and 4) = v are
prqgramed successfully the attention can be turned to di-
rectly teaching the f (1 and 2) = y objectives. Right now
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some of all of man's relationships with the world are being
included as objectives of the curricula but more by coinci-
dence than by design. This paper calls for a total systems
design to the curricula.

When such a design is planned, piloted, and implement-7
ed, then perhaps a theory of instruction such as that, pre-
sented here can be disseminated.

The Ecological System

The second major contribution is the concept of the 'in-
terrelationships of educational technology and industrial
technology. This ecological system is sometimes referred to
as Man-Machine System.

The growth in sophistication of the electronics industry
to fashion machinery to, implement the ,inclividualization of
instruction is seen la the many utilizations of computer
assisted instruction across the Nation. While, t_ hese research
experiments are n2.cessary, they are generally conducted in
a vacuum. Each seems to have a parcel of the total instruc-
tional system in sight but none have even looked at the im-
plementation of the entire package. The fact that a total
man-machine system in education is necessary to 13ringthe
theory to fruition is a conclusion emphatically stated as the
result of a national study by System Development
Corporation:

In fact it is unlikely that individual progress courses on
a large scale within a school would be possible without a

1 John W. Loughary, Man-Machine Systems in Education, (Ne-.:- Yrrk: Harper
and Row, 1966).

17
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tOinputei-based' system to keep track of the progress
/Of the students.?

We have known for some time that a master plan which
interfaces the many components which go into mass, edu-
caidon on an individual basis, is sorely lacking not only in
reality 'hut even on paper.

In order to fill that void it is necessary to. bring together
the resources of government; the technical competence of
inclUstry and the professional skills, of the entire, educational
establishment 2 to place, pilot, and implement a total corn-
mut4cations_ system utilizing the computer as the _central
contrOl. The rationale for such a system can be made on
many fronts but Cogswell's statement conveys our findings
precisely: '

hi at idea for ,anlinstructionafriianagement
formation system emerged as a result of our analysis
of the continuous progress plan -Sehool.

Although the concept of the Instructional de-
sdribed by Cogswell is only a part of the systeni antici-
pated 'in this paper it represents the kind- of thinking that
is neesled.

4 y 3

The *Brigham "toting' University Lab School in Provo,
Utah under the direction of Dr. Edwin Read was one of

1 John F. CogsvAl, et. at., Analysis of instructional Systems (Santa Mona,
California: System Development Corporation, 1966), p. 42. (under a USOE contract
No. 744=9120;21T.) ,

2 Educational establishment is defined here in the broadest terms and includes
any group of people or agency interested in increasing the cognitive, affective, and
psychomotor competencies of people.

3 John F. Cogswell, op. cit., p. 93.
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e
objects of the System Development. Corporation (SDC)
study because of its continuous progress plan to individual-
ize instruction: "Stand-alone" software packages from. this
and similar schools such as Nova High School in. Ft. Lauder-
dale, Florida, and Theodore High ,School in Theodore,
Alabama, Will provide windfalls to schools wishing to break
away from the loth-step of graded and. :group instructional
programs. Such programs will help= to alleviate a discrepancy
between theory and practice that has existed for some time.

Tests tell us that there is wide_ variation among individuals
when they arrive at the, educational doorstep, 1 .and theory
Says that this variation should increase as the ,individuals
progress through school. But the practice. in the :Schools is
to make the,,Students as much alike As, possible, to. make
everyone ,tear, the average. Anyone who ctoesn't.rate
being, called"nO441" is classed, as a deviate. from this
kind of thinking get speciat classes. Pepation ;should be
fostered,' not &domed.

,

The biggest obstacle to an individualiZed' inStructional
SyStern this time is the availability of,software. A succinct
Stite.ineni4 presented in the abstract to the SDC dOcument,

at ;ength here because the statement ot: the
piableni, the, tiiidingg and even the recommendations: are
&Tug confirmed and tried out by the authors in the Saginaw
Township Schools:

Although there is a definite trend in secondary .,echt-
caliOn to search, out' and introduce ways to atter, school
orgariiiations so that the individual differences ,among:

33.

1 Walter W. Cook and Theodore Clymer, "Acceleration and Retardation,"Chapter XI in Individualizing Instruction, Sixty-first Yearbook of the National Societyfor the Study of Education, Part I. (Chicago: The Society, 1962.)
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students can be accommodated, no school has yet evolv-.
ed an organization to successfully meet this objective.
Schools striving in this direction are presently blocked
because they lad 'two major resources: (1) adequate
self-study instructional materials and (2) adequate sys-
tems 'to provide information to instructors,1 counsel-
cis, and administrators about the status of students, as
individuals. Recommendations for attacking these__prob-
lems, -growing Out of the study_ include: (1), continued
development of the computer-based ,system to assist,
students and counselors in academic planning that,was
started (2) continued Study' of the use
OtinfOrination processing in the 'cla'ssioOM.46,,d'esign.:
systems that will collect, store, and diipl4' stuCtent,
fOrMatiorrio 4iatit can be used in tr4e.immedliate
'StrU4ional process, (3) in- service tiaining of :infiUential
khobj personnel`, in the' skills of designing"individual-r

course materials and (4) deVelopment and dis-
seniihation of procedures for the Management of
changes in schools)

A longer range objective, perhaps not spelled out in these
dOCtiMenis is the inclusion in this systieriair all earners,

*dire, adniittedly blue-s4 thinking, is' perhaps' attainabie
adult :arid youth, 41' schOOl and out 'Of: school. an

within a decade.

When one visions this system he is immediately struck
by the affect it will have (or should have) on the physical
space being planned. The designs of buildings should take

1 John F. Cogswell, et. al., Analysis of instructional Systems, ofr. cit., (underlining
mine) abstract 'page.
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these into consideration now because buildings are usually
intended to last a long time and must reflect the ways in
which the buildings will be used, not just tomorrow, but
for the next fifty years. It may be that the centralized space
will get smaller rather than larger due to the advances in
LASER technology and microphotography. But most con-
ventional building plans today call for larger central park
facilities.

We cannot wait for all the answers to come in before
we begin. We must start now, so that when the total system
is capable of implementation it will be an evolution rather
than a revolution.



IV. The Continuous Progress
P)

It is the purpose of this section to. outline., a continuous
progress 1 plan necessary to meet the philosophic = position
usually taken by educators but only Oven lip service
praCtice throughout the United _States.

It should be 'The policy of the schOol bOarcl and the_
TOt 'the :'school staff-,,to prOliide. educational' en -,

which every': Siutleht can prepare _ for success;
f4t- ohieiptctiOn:in ge-#er:al: society. This,can,,:))est
doe,*by determining aptitudes_
and:iiiitertSts:and rdesigning :(anal redesigning) isOr4cOnin
specifically 00004 criteria. This is_b000:01y
child- centered 6,04411uni, such, a curriculum is n4liiisez7,,,
&ire in nattiO. A detailed is necessary -but _the:c140,
not "the- subject ,Matter,: remains the focus for "planning.t.

Specific terminal- and sequential objectives :Should,
specified `by toac4es trom-*Ithiri school- ; sySteni7r1t
limited use Of'`OtitSi0e adViseri; affeCtive,,_
and *44 objectives theii ,be selecting
'COrmliere411)1.. itifeliaredi''`instruCtio4alf subsyStems,,,SUCh:;ai.
filmed "or*iiiiirnett instriktion, or other nesplia- Base 'M

`bjeCtiii.0- can then bi used ',by thecourses. These` same.
"InPlant" ,programers who can mesh the various commercial,
materials together into longer sequences or program :those

dr4i the detailed 'di' presented must giVen John of
Wayne State University, and: Fred, Knirknof Syracuse University, who prepared, the
paPer tensultanti to the Saginaw TOwnship Community SChool, District.
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areas that are not available. The cost of these systems can
belegained by selling the completed programs toCommerci
interests.

Kindergarten will be little affected by these modified
instructional approaches. It can basically remain as it, is in
schools today, with heavy emphasis on the social heeds of
the children and on readiness for learning reading, nand
number skills. Students up to about the age eighteen will be
most affected by this continuous progress system.

Instructional, administrative and guidance, corn74.4kOtt
ion ,systems should be tied, as CloSOy tOgether,,,as,,p4010.
Similar: or compatible information systemi_, should die. ,used
When ossible so a teacher can haye,jMuiediate access, .to
fheiriStructiOnal prograinS (for .1 and ,Surveillanceevaluation

activitws) anct, to garnnustratrycxecoros,wmcn.,
e'..keded guidawe Taking

attenancean testing s, o ,,,built ,

the teacher does not haVe to iihysicalbr,count,head4 (*cheac.
,objective; tests and record the results._

on=prof0s#Ona./ clerks ,;and team be .ejnr
ployed as examination, indicates, that ,particular eduCational
activities can be *performed by Jess highly trained and spe-,
CiatiZed :personnel'. The use of instructional tecjmplogy

.

tesentation systenis will ,permit and/or demand a larger
number of technicians than other grpyp, instructional
systems

of Sty
inglr

. -

-.,
Primary 'use of the interior school sice will '1)e occupied

by individual student study carrels so the students will, have
"offices" where they may study with minimal distraetions..

24



Thoe- earels iliOuld be 'constructed to fOlitate.,, the
modification of the area to .acConood .group, .activities.
Aieti::-..necessaiy,.

The principle means ',for achieving ,.an in
centered curriculum. .4_ a man:111400e vster4; thtochet,
performs the -rion-r6utine; Oionqi,,togpine4)1,,,,* "inkel.
creative"- functions :while ieanOlogl.411*,studelit$Atou
the''ffniorp. :;,routitie= ';sequences.

The education systetri `must include., a COmt40.10,00.41,,,_
.tyitein. whi,C,

4 ,..
Ovir'.444011ts,4005..(O, ii.) a'afiiii:

they need. to ,sOlve 0iiitpiobleW, ,inu.. 9*,2: `

the
, ', t,, f. ,

to use the, jiifOringtion, and' e must able to,., able
'''4.0sP',.',' 0- e-,,*01-10:- W 01 f4pr /1,00 ,4s.0.014*,
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4.1

,' , . , s , ,-, , - , .. ,. 9 ,Student feedback subsystems must also provided ,st'.;
.::*student can have 'pearry:instOt_aCc, to ': #a0 q-:':f01'r

'necessary assistance. These feedback,' systems can alSsilie,".. , _-, ., -,,,,,,,;,,,,,,,:,,,-,,,?,,.!,,,--.,-.:,.,:,-,-:,..n::.0;-:::

-meci.to revise or improve instructional-:sub,mterns., .y,§.001§,..,.,.,,,,,,.

:should 'provide for an evaluation of a stii ifie,iiiiideiStifidf';''':,
-i,,,,,----: -. , - : ----:-:-_-:_:.,-, -_- --,-:,.':- ----;;;;,:f-,-.,,-,i-7:',.E4,::,v,--2-,-..:.:i..7.y,:4.4,:::.:::::,,,=
ing of the, content so the p Atticiellt 0,at De adequately 'counsel--

e. the teacher and/or be guided Up arid. through , t -0', , ,.,
,,,--: .s.:::"-- ,,,,,,,:::;7: '--

program. Computerized ,iristnictiina, systems can ': have ^4
relatively sophisticated internal ,feedback :SySto* that . is,

*e common error points which can be anticipated
:-

iate- ex-,,,,,
nence tO4c 0' 'eon:. be provided `Pi and the,.con4iite,.- ,,,"-,-,-.. ,,.-7,,--, '7 '7' ' .-',:.: , , =

., .
can branch a particular student through a program based

xes onses -or eedbac
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._
ation as to the ,degree of reinforcement and the, orientation
or instructional f methodology ni';Ost., apt to be ,,successful
the iparticular individual. These test result'S and the psy

recommendations are immediately acted upon by
the school psychologist .iiiihogPOfi. the student's coiinseior,,
subjeét matter :,teachers, cartely#0 initial.2irix_a
materials center staff
this point) operating within

aiiirsocietal needs ',alto* the,
,

a .4

initial
schedule. (See Flow-Chart On page,ZP44,,),toinake

, 4

r' ^

The with the aid of hs teacher7cOunselor-e,
-course(s). -'acroi, the puth'idpally-.pacit,,an

constructed curriculum, the studeilt0.11,start, at
of any program i at anr,poin(4, in

=

'CuiriCidat framewoik.' the _StUdent. reiinest

-00-toeot, spac,eS othet than the. ca..0.e.

,pa,..,04,0atory,,, physical, e., uca

s 'Ofig_.,-:41'40 he Oiti9Pa
-10 sulijeC,t area.

4.Y4,1 4,...
_

:counselor wants e ,stUdent :Meet to a.,,gy4p,:ror

sCUSsiOn, s. We:441160On !will be provided: to flie.
4 ...,

U SU teachek-counselot: , e ,T

, _-

':-75'''''''''-*'''' '' Cie;ii: '7ii0X.,*:' '- JO* 'i'l:',: tiir;i:iip'
!I' .-;V,.4.4;,:°1:i'cs7.1

$ t4 .51. ,4ei-- 'i,i't

i'-,':;'.

6.11.1 be confronted
'0; 0-Pr° ,,,ril,,e.d---s.6,0414;cPW1,7,

must actively respond
may either b0 directed

for help, or to 0),
-

'Y,

i:aof -or t(:i)-'(.2)-4-.1,.,.,:,-:-.,
;st Oi,

after .1A7.1:4,Fin...:,

answers, the
5.\--,14i,.,:s''-iiisjeets

Matter teacher
4;,i6i;.iiy.

oithet.:,c9!17:..ii---14asl i)..,-Qgla..41-
'''''.' :- or if he 40.11 not 41),1,6,*?1, work-Oa ilriir*6ildng,:on his course _,,.. wor,,

'iilth the program he may I)eairecte administratived to the ac1Mu!
--,
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staff, 3B02.I, for action. This can result in, his being sent
back into the program or his being registered for another
course (perhaps to help him with background information),
or to his dismissal from school 5L02,

If the student understands the information at decision
point 001, he will.continue working through the program
until hefinishes the program successfully and he will then
be directed to .take the final examination, 41,01. If the ex-
amination indicates the student needs remedial help he
AV be directed to 3L,02, (This should seldom occur, since
if the programs, are adequate the students should under-
stan4 the subject matter and pass the examination). If the
student successfully completed the examination and has
more ,courses to take he will register for them, 2L01. If he
has completed all his course work he will graduate from the

-sehOol

At tliery :,si cision points and remedial branches, the
teacher-cdunselor keeps a close watch on the student. These
are places where the highly trained professional teacher is
most needed. When the programed instructional system is
inadequate for the individual, the teacher must interview
and, after analyzing the problem, prescribe remedial help.
The result of this analysis of the programed subsystems and
the places where the students have difficulty should lead to
the instructional subsystems by the personnel in the
Materials center with guidance by the teachers, .counselor
and 'school psychologists.

The Flow -Chart on ,paka 31, illustrates the probable
'Sequence WhiCli would be followed by a student as he pro-



gresses- through the Continuous Progress System.. This ex-
ammation is necessary so '. the:r.oles, to be assumed by the
instructional; technology ;subsystems, counse-
lors will -be understood and coordinated.

,

Once the student is registered for a, 'sPecitie20oufse, he
0000 the required instructional merials, media, and,

space (if, other than the Carrel, space) needed to complete
the itiStrUction'al program from 1,003,. After he has access
tO1 the iiiece$Sary. materials, the-studpit' proceeds on to an 1"
troductiOn, 3L01.1, of the tei,ininal, objectives to be studied.
This :introd.octieri ni.ar be presented on film, tape, paper
handouts, or by the teacher on either a group or individual
basis. At the 'completion of this piesent*tion;.yiihich,::SV4,,,,,,,,,.
proVide-a ''Gestalt of the work to be:stu4i01,101140,4*
presentation of the specific terminal analinterrnWia0_:ob-
jectives, the student proceeds on to 4B02 where the- first
,intermediate objective and the instructional: sapprOaC:,_
002:1,,' is determined. If individual technology systems
are to be Used, the student proceeds tro3101,4,111,e,=4
of the concept in this approachirivolves4:;:prearri4ng,&,
highly organized presentation. 'These obje:CtiyeS,:404;-,Are,,
to be studied follow the sequence ofintermediate objectives.
specified by the local teachers. at ,114rining;SgSSici*Tr._
'FiteSe- 'objectives will, be attained by using .-'.10041c.00.00-i:
teehinology; such as programed texts, arid,a,-46.0,04,,,Oifi._
attainment will occur for these reasons:, (1),,,positive,444.0it.,,,,,,,,
reinforcement; (2)' guiding student progres, through the. sub
system, and (3) determining the future instructional,4,0
systems most suited to the individual's interests ind4)140As,.:,,
The ,guiding of, the stuclent.will.. occur 4frcq40(24,1t00014,;
(possibly as frequent as oncea,minute),at 0.01.,anct.,re.sult

Y30
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in the Stlident being directed on to the iiextintermediatepb-
jec4e, 3L01I2,:. or to- supplementary branches in the pro-
gram, to supplementary programs (subSystems) to ,the
teacher for ,additional assistance. to 3L02. After this
440, the student's Tirogress is again evaluated, 3B02 and

lowed to 0,, be evaluated on the concept agam,.;41,01, tf
terminal Objecte, or to (2) -exjApine-the404 intermediate

objective, J.L0`1:-2-;. or to :be"*ni:,i6, .3,092;T. for, a&,
ministrat e. action (seeflo*-Ciiiil fOr-
a-4000i -;thfiliiiric

ii

The subject related branch opt, iassajiirects the ,student
to .0-'07 otiort pt the cod cPat,

w 4-'1* Ompl'eted*is._Siihsy#exii".1t1.0**,,ent
oes not in Cate: it sufficient mastery of the concept,

directed to additional SupPleme!itar)i_
asiStanCe7'014y:either. result ptOgrahie -A4:144** or
from a teacher..` or the student's counselor. after
06.00tary help .h4:hlep oft* ,oe ,!. en
is _4gairn :evaluated (this may b on ,an infor
teacher as he works. with 4116 ::.student in e areas.
revaluation, .indicated the 'student needed t
pOot, the .socleht -cont nOSIciii307.4hciot er branc
where he )eaVeS tbe subject he '1401n4ete,i. the
course bnt is not ready tot 'gra4atiOn,4-01;.',4,i10
not completed course, hO'gc:intinues, to 413,n1. and
if e is ready for .,gre,Ouatian he continues Ito 5E01.

e gtudelit lias not completed the course and continues
he course, he is branched 'al,002.1 to either more



-believes, ready to study the sahle_problem.. This_ may :;lead
to laboratory experiences,. 'Social, research or to a..generat diS±
cussion of what has been studied_ and its ithOications. .T46
teacher may or thay, not prOvide a great of direction
depending_on the:piobleo, to be studied andethe,,cornpisitiop
of
from

th e, gpop.! Oi$_grouriint. 04440.4 at 3U:3_ may lig,
'fe* minutes to 'goetaid**,,aepond*,,,,op .t esKwayo

-the giii,op,liot44t the tiO*
the g794P)- 3B03.2.

2It_

the .$4400 needy PCTA,,inf014404
'to coin 04 W'iligYitOcOlvP,s4P*IngotarY
-3iL 3 3, from;either programed joitgojoiat sUbsysteosA
from "Elie teacher and then,- ::continue, 414 --work

Sill entS ave. -cOtn tete
work :oh the task( they eghtihni,e,; ac ItY eie. the
heit t OiCeit they are to examine. be 'determihe

his owf-04-4 he 115.0- 1), the -OrpgrAMers and the
teachers 01i0Y can f0000 ,t1w,s,4100.0,,p04.#4,4=14. th*.
areas! where _foach0 guidance 4;ocii9x*Ch4progy.spbsystfpri.,
.t10.001., -,a40lysis, an

001,of specific tiiOg4401,.subsyStep_ for,,,that in
din_u with _Ole_ teachit Ancl,, it )s his responsib ility
to ,k0g0;11:. materials and StWe04.,,Jo,
thfr:tea.Oier,, '0'000444 recommends modification: of,,the
101$0,00104 he that -.n01
:Changing:, ,-

eflowt.;ehAit on ,page '35,- an analysis. .of.
,stitietional!-014eCtOes iSrevsion, of
"the' programs `to aChieire-

fia*khart
deirelori

e .



..gareljess of the presentational medium. ,This ,a1S9,prOsOes
the points at which programers should ask._for a.repreSerita-,
4i*e'stuclent(0, to actually Worjc, through the program. ,

rice the :general instructional objectives have :been
specified by the various ,.societal influences,

and by the teachers and counselors ~who wile be
,working -'with subsystems (1LPO1 in the flow- cha5ct on

the:,specific terininallandinternieiliate o
are_.0ecgied by a committeennittee eduCatOrs from4 the ool
system assistance froin

.Panneri- fom,:tliem Study,_PSSci, AI ,0404 e-
niatics and similar curriculum. This iS--,,:point'llA)03,
tike = flow =chart on` previous pages -''

,,,Y,'17"TrCf

From this point, the ,materialeVatuators, at a
.an the programers exaMine the x required ou

F',

must result from the individual instructional` siibSySteW.
'6bjeC tive-s not appear lb- : be o66j44410 7*ithikt

either revision or More definition, (..to be a better citizen
by instructional' teehnolOgy,, programers` eter0i*,
0P03:11.1; _if the objectives can -be ,Yevised,
If revijion the objectives Can, or ShOtild,'40

N.

wised, the objeCtives are examined to'te if a feather 6 e.r,,a-
mg, on a real; tAme basis can pro_baoy achieve, t e deslxed
objectives, 10P03,.,11. If the objectives .c4004, -

tamed by the teacher; then the objectiyes moSt_ be revised'
or eliMinated, -the _feacher can, in, all likel hood, 'per orni

primary, _Ole; a _Student .ie -

jectiVeS,.:tlien the basic content of the',presentatiii&.$46u14
.

be,!4ev,06iied; IlY03.115,andiSuggeSt reiisAo*,as:_rieOesSa
.7

This .teacher- presented systOrri.:0i6tild
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Q

used (except in some aspects of speech, OW7

education courses, and other, areaS, w ere groups of
students are required) since if a teacher can prepare a lesson
outline tor the presentation the l es son lan, can. ,be reseite

other media.

If itseeins, that the objectives can rogramed or
ividipTized learning, .then the pro

seems to be the 4cAroblclAstruOisi ot
,

.ate
*47 to ;Present visual motion,, but t
enSfye system to ;program and roo

er instructionarniediiiistems. :ter, e;ir.)iie.,,,JUrii''

e'en .seleCted, 11,1303:12;'' the Interme- la
e examine

11T03;13-, Tdeternithe Objecilie Can aIrea
&Okla. MO, 'coiiimerciatly. If the materials evaluatop,

a.:'s.tbsysteni, the subsygekis: adop te,
is- a,`quality subsystem and` kigezio the desired :. oxbjectives

relativety;:shoyt period of !lc,' minimal
next Objective to be 'iiroO:arkie '

,objective was `not programe, in the esite nie
the Materials evaluators determine if' Othe4. Media

.

programed' to .achieve the objeCtive(s);,,.:If t at
is examined, "and if-it 'Works it is adopted..

If the materials have Tnot -been commercially- programed,.,
lien .the: prograniers 400 "inplant" .'wr#ers to the task,,,

000'3.1)3. If thelprOgraniers writers, graphics per-
onnel feel it can ,he, programed in the primary medium,
they do lie,,programect well in

e fOr4ry inedium 'bat can be in :anotberi ecl um



vairdWirroar.

pPQ3.134, then,that .medium is programed. If
no instrtictional medium can be programed

Sent'td 11303. 11.

ter program, has bee1'1 progratned for

student use ,

students which represent the probable user
regard' to previous education;-404 mcatitri

on the feSujt the 'evaluation -orthIS: :te0"tin

iirOgrani. is 'revised at 1L
retested: When the eialuation of the program ig:'saOs

in the :Aense, that the objective(s) ined w
mum time .cost expenditure's,: the subsyst01 is, con

sidere4 cOmpleted and the program is examined tO.:Idetetittine

fit was the- terminal objective "in, the coUrse:,110032,
If achieved an internied)ate plAeCilfe,
not the terminal objective, then the prow:milers re,040,;,.
1120;3,413 to examine the next objective "which requires
prograMing. If it was a terminal objective, the' entire
b am is :.tested: at,

ado
n

It the eVatuatiort ,of' the OW, p-ogrOin, '113P03.1'61:, is:
. __

.nOt :satisfactory, the,. program. is revised and sretested, etc.
If ,flie.,,proirani, achieves the objectives with minimatmput
requirements; if the fsyChologic4 effects on, the student
:appear to,,)3e satisfactory; and if sufficient communication
'channels . tor transmission of t4e, program .appear to
.available so the _program can be "used, tl*,10oOnni
the -. course . is considered completed, ILP03- 'and' the
,00.6is are released' for assignment to another "course "..



Actually, programing, is never completed.- `'one programs
cap. always be Jinprovect to,!educe .stuctleK' learning,
to increase comprehension ,,over.,,a .period.,*)
decrease the cost of the subSystem. As the teachers

.

counselors find potential points of revision _.(See 3C01 in
:flow -chart on page '28) 'ievisicin of the eOliire 'ffill:OW

in, flow-chart -on page. 28):

ti



e Cam uteri

The writers are concluding a Title III plannin project
,

orkcon titerliased Instruction. Phase I tise,,,a-,'S, its' main

r*arc tOr e, technique ofon-isite ii0tations.
e'literafure_, on t e use of tii. -Compute in education' is

Lire esmanship and issolves Upon et e
4 " r 4 ' .`1 4 '4. 11 '

explanations
,

,of its use are actua
. : fcf, .ti,44-..--

practic

present are so costly, as (o e 1 'five -e en
qnfi:!' -_, . ,

enment 7*

3;

einost.,mcAsive questions can. be asked the :answers"°'-'2-incisive
, -,-'' '',,,:zk-'',.f-,

S -, ev Uatitat an, ,on -site ,Iiiiit. Even t en, 014-ii. c401:-=
, .,,,,, . , .-

'after
. Ins generalities, are unquestioned an Oily 'auk t e-viiit,-f-. f _, . -;

mind,
,- -there ,,,'",

with eeXperieneefreshjy in,- *in' is .on- 6 or Ofili
e. .,

focT)44-,i,1*PetiiT , c.00q1,40 that bilOg, t9liglit,'t .1114,0 ,

.,.

P.
__i_ n.......- ... the L. tm....,, arid pitaaciefatienis ma e in its

.CLE1445,,,147,z 4,t ..1-1-.,. olf.,.f.f!, .,_=-,-----,-,0c,----7,c-,y,F7--r-!---- 4,

behalf. 'Locally produced literature; Incite: factual, in= ,nature,.

is oftentimes._ only .aviilAle in a lirnite.d' -ani,`,Ount . and
,

tber4ore,not distributed, widely. After the, 'visit -th4 littet2a7.,,,, z.: .: 4," ''"%.' ,',...":...; '`01,- <;'t ;.:'14 ' '-',',7.,'.,;.';Y;' ',-:.i. '..7' :4,:'+:'',', JtfF,ii -'''

twe can be studied and the. Aort-Conmigs ilelinegod :as vo

as compared with similar , type literature from other in-

,

Xet pit is evident .that. the use, O sccimpUters for instruCtfOn

ink education is just around the corner and so the value'' of.

the,Ylanning Qrant not only to the Saginaw Towns. but
,to the professional community at 14rie"'ts



In an attempt to review some of the experiences we have
had in evolving a system to individualize the learning pro-
cess through the aid of technology, we will turn to the
planning project, the state of the art today, and the type

;program technically feasible.
Cr,

0-oripiftm:=01 The Planning Grant
, ,

III has provided. funds for the planning o
Str:a on school for Computer Based 'InstruCtion (CBI
word ,plarining emphasized because .to'date .00
;pufer based,

-; "
syStem Complete IS true ;mainly

h'OcanSe what 4-e'sjilop'ed of i-icessity, a: or:aril.
secondarily di... lack of 'existing, hardware Ur"'

ment) and sOftware (programs to control the Iarditli.are

It.4thei than use any available -.doiiip'Utei.- accompany-'

°be on ''the'ct, ,we 1::14 visions "Hof
planning for the development of total coiimunications
network' iii which the computer would

ivay participate
inventors with indiiStrylo cleiieldip both hardware`
ware reflect 'ihe'needS and deSirei. off`° the
ed4#19i establishment as it` attempts 'to' solve the problem
of taikeiiig the curriculum tO' meet the needs, abilities .and
interests each individual `learner.

777:4-7:71

The project funded since June of 1966, was in a
d_ ormant state until September, when personnel were avail-

e give leadership to the program. 'Since September,
-,

1 y
I

fI .Manr useful estiozis 'in the design of such a system have been received
rom, the technical consulting firm, in the person of Mr. ThcanasMorrisry,of Deaver,

40



--r;

- ; -
P"'

much work went into the rapid use of all available infor-
even remotely related to computer, Based tinstrua-

with the analrsis of exiting reports
ar4-44411..Of CEI, representatives of iidustii4 concerns

iknown to be nterested in this type of iristrUctiOnWerecon7
artan iiea' with the SaginawF7 ry,;`, ,"/ + ' _ t

y,, ,k;
s a o4.70.01 activities
visitations was plannecj.

I

State* The 5Art Today

at most of
i;i 1g,

computers
a411ae)ii444i4

Mçgan, 4s

inaugurat-
ed

01 first
schbl stern iife'

program in the U.S.A. Thus
it has the ability to demonstrate of the
use of modeir ov: tQ tiie educative estabhshmentin
which no other

7

InstructionSome of
(CA!) are llstecF in

Instr

agency

-C944.7

4p !,

high

øli page

or
the

thoj;

cconclarTs

much

softwarep;),ttW

ts
40' take

curriculum
programs)

a

at
(curriculum in the -thof computer

a

;0:00.t;:o'

t educationpeiary
e

n

-jC°St

three uniquein is

*Prior 'to going to press the Saginaw Township Board of Eduction voted to
-1Viithdriii0lheapPliCation for the pilot program and plans are being made to allow

,--:Miteiptcl..;Tcitiosiiii).:selfools -to continue :the prOgrain; .

41
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0,62i4p140,. Am Ong these, are still picture slides, potfork
video tapes, audio tapes, closed-circuit television and the
entke, gamut of technology. It may be possible

.:

1, onvinCe.. industry that such- devices should be .easi
pro Arneci as part of the iearning-sequence.--

-

Estä1iisTi&t Programs

comnuters being planned for use in., instructional ura
, - l''''"' , ; +-.?_'.. t'," -.'''' ,''' '"--::..:' , .:,'. ,, : :;

''':
.i * ' .

j u e

poses. .are appearing in an ever increasing number of Title
-,..r. a

.

III proposals. Programs which plan s-to, utilize
,it,...,..:,,,... ,., ,., ,,ii,-,-- ...-.,-,.:r:,:.,',,,-.i..

have- already. been approved under ,Title III _ of . ES.EAfora-,"A
,.'..,.-- ; - 7, 'r..-,-,------ ,..,. --..,- ,41,..,,,-....-:.4::--, .,,,,.

total :of more than, four million dollars. IndiCaticns are that, -,..,, ..... ., ---.

- .:...-

many Additional millions will be spent in this area t0-Jiii-
, -,-, , ,_ , .-,:,, ..., . , " --t, .t. , , -.-,, ....,,,, ,.,.., ,..

...,, ; , . ,- . .. 4... t. ..,.. g,..:,-, ,r,., , "-,,,,,,-, ,"

prove instruction in school districts throughout the Unite-
0.:A, -. -i, 4-:.-,- ,,---

year.States During
,,,---,-.-7-,e,3-.,-,,,,,,_._,,,,,,,

this yn g,: this year the writers visited man
1.."... ;!-- .:, - .. --1.' -+.- -..1'.- , '', k''. ti"Zri.:-;''`',i1",,,,,,N;,-,:;.,,y, ,, .. -,...,-.:;;:,,

ccimputer, programs._ in the U. S. under 4'1111fie III planning
4 I

,.,
programs

' ;.': , a::' ,., ; : ,:,'.: .'4.1 - ''_ 4). -A{ ;'7,;,' ...i.*s'':,4 ', 4 '._4 ,,,-;.;.,,A,

-ant,. brief -description -o . some of the programs i.,.. site,
,

"4 ';: ' '[. l'' ' 'T...; ' ' ' ''.%4.

0 ''' . '''' :"- l'' : ''''N ''''.:1.:
4'. .' ',* .-- . ,,, : ,t,-.- ,. '''' ''''''' --;-- -': -- -:- , ..-

located
'-' ",''''', r

PLATO Project l at the Uniyersi o ,- iinois --,, 'f,
Urbana

. , .. ,.,,-;-,?

at U and headed by Dr. Donald. Bite. An _mtereshn ,..

fejt:1)01,444 tlile PLATO project is fact iiir;t .;t''' is-', a- tie X
.._,_, ,7' "-' '.-- ' '''' ;Z-'.,

,' II: A,;',4.- 4,- ",;,-' -, '.f.' -,.* .'''-- -;;,' ' ,,, "- ' i .,-.. :::::,,,;' ,1`,: ',4 ., 4:,;31'_::',',V.:4::'.,:ol,1,:::,,,

iblePkOgrallip , uspn.g:6:.Fortcran type compiler system', wi
'-..: -..---,:'

Yiiiial field' such as motion picture , films and "iliciel;t 'Or'''''''''
several auxiliary educational technical ,clevices,., in th,,, ,ail. !,97,

."., ..,
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feat*'is the electrical or photo electricals On
At present, 122 440s per pio anle 01*Arev*, flab
dfeit*c2Olit' Oriicedure--frOm eai: ,a? term*
.P co lc epto44ction, 0, **trials it mg
tl e LATO Project -00:--ii-oicis..gicatpoll*
in4.,,,,,,,,,i-infOt*Siori.--*000.':*1(t-f#40
ir:isif 'they_ 4,,iitit have .audio-,but felt atha. t s. wool
40- overcome : within: el ye
PLATO Project to e*eiOrp:# (0,,,,CP!..:4.

* the
.
C ost terminals' :as

01 ._., =tunehundred o _tr sc,,
,

tOikin on'.!tci',the
,, -:,: : PM:v,-;,,,,

a sizeable '404* PC.P:11.4:11.--,.,-'. :,--= r=
a Aetv4-.0 atiiza-'o

-,,,,,,,,,..--,?-,:

reolf§11,Ii. man,. Donald
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ern.; estchester, erPOR
catip)tet SerServices 13, orktbwrt

w is
oof inator -..o;CureCurriculumum eSearc.

bureau:
--..,...1 ,, -;.72;,.service or2.sever uni es;.f an

public "co lmmn.,
_2, ..,, , ,,
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research
....-, 90t0,;
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visual es; Computer eased Instruction;
"s'elect. system,
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I in. one'',cen location.

-,i.,,,,.2 -4 4,22::,..'--.2,,,.,i,r "Vi .4,- ''..., ,:,v..,
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Wog itSeka,'on tanipus are connected, to, an,
at-the Watson 11pRp'nieli, Center Ven.litAii,e, u'tit-.4a.,_,r7 .,..... . ---,,,--.7 -.r-y4v, =,=,-,4=ww7
Tie:} terminals :-dia ,not,. 'Nye -.4 is la, ton

tit oiitput although: 4, .video.; mentation a,. Iv.,_ .,:.:.,
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For users who are not programers the congeniality of the
computer is usually related to how quickly and easily you
can get to the system. In the first breakthrough away from
machine language computing, higher languages like Fortran
and Algol made it possible for programers to use English
stateme_.is rather than numerical codes to communicate
with the computer; however, this communication system was
still a one-way system with the user communicating to the
computer but not able to interact with it. The machine
language, although quite efficient in computer-run time, is
time consuming for the programer's time.

A newer type of language called Conversational Language,
of which the Rand Corporation's JOSS is an example, is a
jump higher from the symbolic language to a conversational
type of 'language. TELECOMP, which is a specialized
language developed by BBN, is a subset of JOSS and allows
this two-way use of the computer.

Most uses of computers, especially innovative types, have
been linked with the arts and sciences. Today these systems
have wide applicability for use by biologists, psycholoOts,
statisticians, researchers and all the behavioral fields in-
auding education.

Teehnicapy feasible piagiams. Finally we turn to tech
nically feasible programs in use' in the United States in
order to describe how the educational establishment might
build A system of individualized instruction with the aid of
these devices.'

A functional relationship. Figure 2 shows an economic
triad. This triad identifies why we believe that 'technically
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A. functional relationship. Figure 2 shows an economic
triad. This triad identifies why we believe that technically
feasible programs prohibitively expensive in the past might
be supported today and certainly in the future. The top
figure represents a past relationship among the government,
military and industry. We think that as the wars thrOughOut
the world decrease and more and more money is channeled
from defense and military spending to education the lower
figure will be a more accurate description.

The Figure above shows that education (E) replaces
military (M), in the triumvirate as military spending decreases
and the, need for a new market arises. This is, of course, an
oversimplification of the situation as both, relationships have
been ,in existence for some time and will continue. Yet it
is believed that the emphasis will shift, and that as far as

dP
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Computer Based Instruction is concerned, we are not ad-
vocating the acquisition of technical equipment but the
implementation of an instructional theory.

The Instructional Theory

The instructional theory that we are speaking of is
captioned in Table I, page 57, "to help the child grow
individually." We feel that the many innovations that have
been taking place can be classified into at least three
headings:

1 - Administrative or organizational innovations

2 - Guidance innovations

3 Instructional innovations

We prefer to describe grouping, which is a way of de-
creasing the variance among people, as limited grouping.
A truly homogeneous group never exists. Various grouping
procedures are usually administrative or organizational inno-
vations. Some of the bases for homogeneous or limited
group:ngs are on size, interest, subject areas, and personality
patterns. We think that scheduling, whether the organiza-
tional framework is 6-3-3, 6-2-4, 8-4, or 4-4-4, is a way
Of innovating but it is an administrative or organizational
innovation. It is a way, of rearranging for instruction, rather
than a 'Way of instruction. Departmentalization, elin*
itatiolt of grades and team teaching have been labeled as
innovations at one time or another in their educational
history but can lie classified as administrative or organi-
Zationg iiindvations

S6
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Some other activities may be classified as guidance
innovations. Examples of these are career day, acting out,
non-directive counseling, diagnostic testing and vocational
counseling.

But the -eally important innovations are instructional
innovations, among them are conversational languages, pro-
gram texts, plays and dramas, . computer based instruction,
cooperative education, simulation, symposium, demonstra-
tions and lectures. All of these innovations could be classified
as instructional innovations at one point in their develop-
ment. They are a different way of presenting the material.
When integrated into an instructional system each plays a
part in individualizing instruction.

Like all' taxonomies this one is incomplete and the fine
lines of demarcation are not absolute. One could argue that
an activity classified as administrative might be, better placed
under instruction. The main point is that we envision the
use of the computer as an instructional innovation first and
foreinost. To use a computer as an administrative tool or for
pure research is not of first priority.

Problems in building a communications network. Table
II, page 59, indicates that if we are to work in the area of
indiiridualiiation of instruction, then we must deal with the
area of communications. Since education is the ultimate in
Communication's we have some problems when we try to
build^ a communications network:

1. We Iiave to concern ourselves with the machines, the
gadgets 'the:lprOgrainS; and the technology problem.
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2. We have to concern ourselves with a materials problem.
The content or subject matter has to be decided, as to both
the scope and sequence. Also, the subject matter materials
must be decided as to text film, or computer terminal.

3. Another area is the evaluation problem. Whateier it
is we do in schools we have the final responsibility for
deciding whether or not there are any gains: gains in
attitude, gains in achievement, gains in skills, or changes
in positive values. Criterion instruments must be devised
to obtain this data.

Table II

BUILDING A COMMUNICATIONS NETWORK

The TechOlogy Problem The. Materials Problem The E;aluation, Problem

Machines

Prograthi'

Content:
Text-
Supplementary
Audio-Ssual

Gains:
AchieveMent

,Attitee .

Skills
Values

Computer Based (not Assisted) Instruction. Touring the
various CAI installations around the country revealed that
many very good uses of the computer were really conven-
tional programed text materials using the computer. While
we feel there is a definite place for these activities, we think;
(1) that, they, really are not implementing individualized
instructional theory, (2) that they are susceptible of obsoles-
cence as micro-photographic storage and retrieval advances,
and (3) that this is only one of the modes by which instruc-

4 -
tion on the computer can be achieved.
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This is the reason for differentiating between Computer
Based Instruction and Computer Assisted Insti uction. We
feel that Computer Based Instruction is a much more en-
compassing term for this kind of technology, while computer
assisted instruction is only one mode of operation.

.Figure 3, page 63 shows three separate instructional uses
of computers currently possible. Computers may also be used
in dialogue, tutorial, standard computer programing, and as
a tool like the hand calculator. We feel that the use of
languages such as TELECOM P developed by Bolt, Beranek
and Newman, (BBN in Boston, Mass.) and the use of
simulated games such as those developed under the direction
of Richard Wing (BOLES) at Yorktown Heights, N. Y.,
offer the best possibility as modes, of CBI for individualizing
instruction. Furthermore, they are most quickly developed
for computer use. For instance, the TELECOMP language
does not have to wait for the development of a large body of
software materials. Game simulation, once devised, tail
readily be used by a wide range of people.

With the computer storage of statistical data about the
individual and the diagnostic and branching capabilities
possible CAI is still a very important mode of operation
and will for some time comprise the bulk of computerized
instruction. However, the CAI mode, even if a very highly
Sophisticated branching program is designed, can never
really be completely satisfactory for individualized instruc-
tion because it is teacher-directed. The alternative paths are
never infinite and the choices given never exhaust the possi-
bilities.' So while a student may learn the material as an
individual the program still is not individually tailored for
him.

60
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CAI material prepared by author languages will clearly
continue to play a part in CAI. Yet it must be admitted that
the current estimated high ratio of programer time to student
terminal time (100 to 1) will lead people to search for
faster routes to make software available at the terminal. We
feel that advances made by National Cash Register (NCR)
in the microform media field and its photochromic micro-
image (PCMI) devices will make it possible to produce large
amounts of software which can be used in the conventional
CAI mode. Also advances made with holograms in "micro-
forms of microforms" through interference patterns with
the reduction possibilities from redundances as developed by
researchers will further facilitate storage and retrieval of
laige amounts of conventional CAI materials.

It only remains for NCR to put its PCMI chips onto its
Cram Unit or for RCA to put its holograms on RACE
machines (a present possibility) to make a giant step forward
in information storage and retrieval. And information storage
and retrieval for any purpose should. be contemplated in the
total educational master plan, as the system is expanded.

The support of the teacher in non-class,-roorn activities
offers a wide range of possibilities. The guidance counseling
program at System Development Corporation (SDC) illus-
trates one of these. The group instruction support of coy
and the monitor screens of a computer terminal are others.
Indirect support can, be given to instruction through daily
or weekly reports of each student or groups of students.

1 See also the cover of the December, 1966 issue of Science and ine article by
Gordon W. Ellis on pages 1195-1197 of this A AAS publication. A very fine expla-
nation of Lasers and Holograms appeared in the December, 1966 issue of National
Geograpic Magazine,. pp. 858-881.



The program could be used at all levels of education, not
just K-I2.

All three modes shown in Figure 3, page 63, should be
capable of using still and motion filmS' and slides, CCTV,
CRT displays and other video and audio equipment under
the control of the computer and manipulated by each child.

By manipulating his environment a child is able to learn
many things. He did this prior to his formal schooling and
he continues to learn in this way outside of school. We
believe that manipulation is important to internal motivation
to learn and that when a child is able to manipulate the
learning experiences of the school with a reasonable degree
of freedom greater and more individualized learning will
result.;

Inditlidual communications network. As all projects these
days have mnemonic devices we have dubbed our system
INDICO11. It is the purpose of the master plan to describe
a total two-way communications system which uses the
computer with its unique features as a central control unit.
Figure 4, page 65, shows the basic configuration in the
computer based instructional program. Included in the soft
*are to accompany such a system are materials like those
in the Brigham Young University Lab School Continuous
Progress Plan and' several districts, cited in a publication by
SDC in 1966.1 However, that report indicates that these
school districts will need a system which can track students

..;
I John F. Cogswell, et at., *Aitalisis of Instructional Systems, op. c4., pp. 44,

48-49.
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as they progress through the program. The _needs for book-
keeping, diagnc3tics, evaluation, and other statistics requires
the use of a computerized system.

The results of this study and the Third Office of Naval
Research Conference on CAI and the Survey of the Liter-
ature on Computer Assisted Instruction distributed by
ENTELF,K Incprpoifate, sliould be on the "rogt.,regd" list
for anyone interested in the individualization of instruction
through the use of computers. There are 'also several fine
papers available from each of the places visited by the Sap:
naw Township staftel ,The special supPlement to the
Audio-Visual Communicatioii_ReWew. by Don Bushnell is
especially good.2 Thetextbook by, William Clark Trow3is
also good. Yet, ,to do-the field justice a survey simi:ar to the
Sac document on Instructional systems is neede4,.:

Figiwe 4; page 65, shows that, the INDICOM, system
really consists of several subsystemi ai expiained in .4 Tecent
text by W. p. Willi4MS 4 of the General Eleetriz.Compary.

Such Comptinints.as data collection and prOcessing, of ,ari
intOrinatiorial -retrieiral subsystem, the research subsystem
anOtie 'suliSOtem are included lin the system
pictured in Figure 4, page 65. Basically, any system or

subsystem, musc.provicie for ,at iteast: (I) ,inforination, (2)
feedback, arid (0 -pr'oeeiik

pe
. .-

ZDonahrtuahneli,."The-tole of the -Computer in. future Instructional System"
Auctio-Wsual ROL*. XI, No. 2' .(MerchAPill 1963):.

3 William ,Clark 'crow, Teacher and Technology 'New Voik: AlipIekon-centOry-

*William P. Williams, iriticiplis of Automated" Information Retrieval, (Elm-
hurst Illinois': The BUSineSs..Press, 1965), pp. ;3;-24,, 34-36.
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The point we are making is well-stated by Williams:

Although there are many typei'OT information systems,
all systems must be oriented to individual utilization
of information. Too many approaches lose the user in
the complexity of their procedures and therefore per-
form a disservice even to the point of attempting to
determine needs for him, rather than allowing those
needs to be determined.'

In stating that the central repository or control unit.
must -exercise_: -the fuiiction of a communication center,.
Williams goes Ozi to say, that the main functions are directed.;

COOtioil requirements, including selection,
aNa as well as the processing _re-

7,quirencenT of ifiaxing, 4040, retrieval, correltion04-id
dissemina 6/: iiiihetinco, the -maintenace of information
control's and` Usine'SS Systs, such as planning; iniproViOg,
and implerienting advanced procedures, are considered the'
funCtiOs'R the central rep In figure ',4,,,_ Rage:
there :ae several subsystems `shown in the central repository
as °well: as the'eeritra.1cOmputer.: Locak:connection. hoes are
glace` in Octi:$61100.1.1Sbould a transfer from:, a completely
040044 system to a c.entraliie&decentralized: system
_seem: .acivsable, these locations would very ,fas4 transforni
into ,a rniniature central repository for the school complexes.
Finally, Figure 4, page 65', indjcates,the.se*eratinstrlictional
nitide's of computers_ in the ,classroonis or iisage-,15ciints.

Various usage points. It is consistent with our-philisophy

66



that teachers are central to the implementation of any pro-
gram.. In keeping with this phlinsophy we plan not Only,
for the different modes of CBI proTiot.!.sly explained but
also different kinds of terminals to which teachers may relate
more readily. In keeping with our belief in diversification,
the several types of terminalsindicatedwill each be present-
ed diagramatically with explanations of their possible use.

The quickest aria easiest computer terminal to implement
is pictured in Figure 5, page 68. This diagram includes
a teletypewriter With a monitor screen suitable. The terminal
is causidered a very lean ,terminal, of the type that would
probably be used by the teacher who prefers to do his own
teachipg but ,Wishes-to use the computer as a teaching tool
or "hand "0101atOr7.:H:ewould probably use a conversational
computer lariguage such as TELECOMP. He could all-Oly
the StUirent4i; use the- terminal also, a modification of group
instruction which may "be described as classroom support:,
This is, of course, not a function of ,the kind of :termini:4
or of the conversational language, but of use made of
them , the ''teacher:-

The noise level of the automatic teleivpe machine Figure
s w.

5, p. 68) would exist but is not a serious problein when
there is only one Unit. The terminal described is ,being used
by a fourth grade teacher in the BOston; 'MaSsadhusetts, ,ex-
periment under the direction of jesSe `RichardSoiLof

,State Department of Education.1

A second type of terminal is illustrated in Figure 6,

I Jesse 0. Richardson, "CAM News Letter," (Boston: The Massachusetts Depart-
ment of Education, 1966), Vol. 1, Nos. 2,4,6. (Prolect funded under contract No.
085-10-3n0 with the Bureau of Research, United States Office of Education).
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page 70. Since this type of terminal is not yet linked to a
computer, no connecting lines from the keyboard to the
reader-printer are drawn. However, it plays an important
part in the development of the total system and is worthy
of separate support due to its very low cost ana wide apph-

cabthty in libraries thoughout the United States. A contract
might be rnaçj with explore the phasing of tl
high school library to imcroforms by means of the PCMI
concept Representatives of the Dayton, Ohio, office of
NCR reported that it is posibJe to reduce a four-year liberal
artscollege library xnthinng' 50,000 voiurriIand weigh
iEg approximately 150 tons to a cartridge of randomly
cessible microforñis weighing about 125 pounds. rt will
soon be possible'also to have a hard copy of the image shown
on the screen. The n4cro-reader marketable today rould
rent for abouf ten Jollars per month. The use of this type
of equipment wou1d 4tically change the space require-
mentsofhbraries iu the future. Figure 6, page 7O, doéinot
show a conventional nncrofilm-reader. The re pictured
is more "a micro of a micro" in reduction aiid xanifichon\ ,4

capabilities and, unlike, the conventional microfoms resists,
scratches and dust. The possibilities of using hologranis for
data Eedüction is another incntIve for choosing thfs' 'type
of terminal. Much of the conventional progrrned text
material might be adápted' tolhis medidth to increase the
store of available softwâe Eor the conventional CA'! mode.

Since a function of the central repository is to plan, im-
prove, and implemenl dvanced procedures, it should house
the laboratory type terminal. Figure 7, page 72, shows the
type of research and development terminal that the ultimate
system might possess. This terminal is not in existence any-
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where as a unit, but each component is finished. The e00.,-
ponent least sophisticated at this time is the speetli device
for the processing of sound. But much work has been done
by the David, Sarnoff Research Center at Princeton, Ilevv,
Jersey, under the direction of Dr. Harry F. Olson. 1 Other
work has been done by the International Business Machine
Corporation (IBM). This ,terminal 'also exhibits the light
pen such as that. used on the IBM 1500 sysynk now in
operation at Palo Alto, -C4ifornia.2 This is the project
instigated by Dr. Patrick Suppes of Stonfo011.1niverAty
and described in the 1906 issue of Nation's Schools and
Fortune. Magazine.' The light pen. this :).4stallatiim
used as a ,probe rather than as a graphic device. It can be
used for graphics, but the rcost is prohibitive. Using the
pointei or probe, the student can indicate locations or the
Cathode Ray tube which.canlie identified by the computer.
Its main use is in the identification of the -correct m01014
choices shown on the CAT. A much less expensive ,devicer
k'4own- as the touch-sensitive. display isli'eingcleVeloped by
the Learning Besearek.;:04 Development Co* at the
University of Pittsburgh, -di-reefed: by Dr. 'ROberti Olasei;
and,the.,.:WestMghouse -Corporation. This Center houses
several innovative piograin$, including the Responsive. En-
vironments kroject 1)4 ()that- Moore, and' their
terminal is commonly called th0 "talking

The, electronic ,pencil (EP.) :j' in conjunction with

e
'

IlIarry P. Olson, "Analysis and 'SyntheSis of beech and Music and Applications"
(Princeton, 110w. Jersey: Radio Corporation of America, No date:)

21.4rilliam Il*bensky 'and tielno Knowles, "COmpntet-Assisted Instruction at
BrentWeixt'SChool,":(Palo Alto, 'California: The School Board, No date); P. 14.

8.ienness "Keene, 'ComPuter lit the' School Helps Teach Students 'How tollead.""
Nation's "Schools, ,(New Ycitki -McGraw, Hill Publication, 1966), 1101. 78, No. 4,
(0etober;. 1966), 'pp., 81-83; Charles E. Silberman, '"Technology is Knocking at the
sSehoOlhouse Door,' Fortune Magazine (Chicago, Illinois: Time Voli 74, NO:
pp. 120-125, 198, 203=205. .

. ,
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the Rand Tablet or Grafacon (G.). They COUld, be USed. in
such graphic work as building design. Bolt, Beranek and
Newman, Incorporated, is now using this combination. It
could be used to teach writing skills but requires a con-
siderable amount of coivputer memory. The writing is done
on the Grafacon sketch pad and the results are visually
displayed on the Cathode Ray tube.

V V VVVV VVVV
V

V
VVV

V

Figure 7, pge 72, shows the usotother rnre standard
audio-visual devices, such as video-tap, CCTV, and random
access slides/films, which can be under control of the
computer program and manipulated by the studçnt via the
terminal.

V

V

I

The last illustration shows the typical individual carrel
used in most models of CAl today. Figure 8, page 4, shows
the console booth layout which we have, py labeled
as a medium rich terminal. This terminal consists of a key-
board and Cathode Ray tube for inpit and Qutput, A video
slide device and a set of earphones for visual-audio materials
would also be part of the peripheral equipinent tinder the
control of the computer program.

These are illustrations of the capabilities of industrial
systems to implement a total systems approch to individual-
ized instruction.
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And Recommendations

or a. school to Utillie an indiViduAized:tortniinicaliOns
No project" discovered rliy the writers

or, 1*'.t*)''ria44nal surveys' contained proposed
Although 01.0-,Ccincelit individualized- learning_ -:31 new,
the OpOatiOnar methodology, and 'the technO160:46' lin-

conipUtei based_ individualized iristruction have
oly-'1*-601* become available f ''

1 .ew currictiyn, programs, 'innovative organizational _

paf erns, and, recent '04400°44 research -thittirigs. should
Incorporated in: the model. The .,use of systems _design

proved i es to develop and integratt7alt elc6nenti and .66m-:
oner4:pa4s',:cif 'the-school' :program ivoutck-br
-rligraiii`EVituatiOri'and

h'I`he "nationwide

;
.

use of consultants- familiar' CUrrent.
efforts to design, dev4op, and initiate a systematic _approach'
t 'education 4:i4:fhe deVelOPment.-Otindividilal-cUrtiscUliin1
using tiechnological `syst4nS will inure that 20014

'_Orograrrt

,
III:eatise this field is ,confirlitAr 'expapding, loCaf' eciu--

,...

c4tfo.,ri41 and cultural .agencies ShOuld:bt frequently- involved, , .

. , ,

f'.iiiiif the 'Beginning- of the program.` .' '"!'t ','-'4,t-t-r ,if; : i.'
'..Kit y, ,-..:,,,,4.t:, -.,- i' --- z: ::, 1'i i.;:4?-:t4 ;:'

o''olifoi4t,ional principle can be Yapplied without_ -the
fkiJlestciioperation of the teachers. They don't .always: have..
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to agree with the rnnovation but they do havt to be open- '
minded and willing to learn about t. Most teachers are ,j Y: )

already trying to individualize instruction. They need only .

help and encouragement. The Miller report says: ,
,! k- \'

N r<. , C

-
1

.-

the teachers are the ones who are in 1ily contact
with youngsters. We rievd to work through them striv-
ing to upgrade their skills, stretch thefr imginations, '.T

provide sone. inspiration, and. extend more,., tangible
; ' 4 J .,

evidences of support for the work they are domg1 - ; ,

-
Ic' .,

w

,C
g . '

;

We do not envision that eighty per cent of the learning
activAty will be conducted by children sitting at consoles. - "

We do believe, with ixdustry and business that diversifica- _
tion is a sound pqhcy to follow. Some of the learning will y
be in4ivjdual and rndependent; other 1eariing wlI occur c

w groups ofvarious sizes . , ,
il..

r
1 It 4

The teacher's role will also be diversified. Teaching.per-
CDnnel will include: team teachers and followeys, TV studio
teachers, teacher progranrs, teacher aides, group leaders,
teachers with responsibilities with computers and other
technological devices, tçachers in deducçive and inductive
roles and just plarn eacher lecturers. Loughary calls these
and other people he support team and desçibes the teacher's
responsibility as one of specifying the learning objectives
as well as communkating thçm to the rest of the team.
A contert rseczrch pecialisi would i4entify and synthçsize
subject matter relevant to these objectives. A media specialist
would determine the best way to design and to present the
instructional materials. Large aysenis would also require

.

1 Miller, op cit, p A-3 I
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engineers familiar with schools and alucation _in,igeneral.:
Essentially the teacher would become a man 'ager of the
learning tperience and would orchestrate_ rather than
dictate:

At the Outset of all educational endeavors the community
Should be carefully considered from the beginning...so. that
Many hours of time are not spent encouraging and &Mop:
ing 'ideas and plans Which cannot gain_ acceptance. ,4 state-
ment made to Everett Rogers, illustrates this point;

So who Will pick up the tab. for our project in 1.969?-
Not our Republican controlled! school_ board: who
is opposed to higher taxes in any

,-; 4 , . =

The, Miller ,Oport:goes on to .state;

Regardless of what t17e guidelines say or what the pro,
ject4irectors write, some projects are going to terminate
due to factors beyond the control of 'lac- al educators.
It may be a personality clash between the -Title III
coordinator and 'a school. board membe,r, it may be that
the project espouses a 'technique or program that is
subtly opposed by the superintendent, or are of many
'Other reasonS.3

fl

1 John W. Loughary, "Preparation of Educators in the Computers and Mov
Media,' cited in John W. Loughary, Man-Machine 'Systems in Education, op. cit., pp.
216-217.

Z Everett Rogers, "Rural Schools and Communication," in Catalyst For Change: A
National Study of ESEA Title ill (PACE), Section B under J.J SIDE Grant No.
2-7600074-0074, January, 1967), P. 118.

3 Miller,' Op. cit., p. 149.
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It is adviSahle to get 'local 'suPport early and: in
This :apeciatly true in dealing with Boards of Education
which are subject to personnel changes. Support shOult):
come (1)- the classroom teachers (2) school offici
-(3) curriculum and instructional supervisors,,
.members, (5) citizens committees, (6) industria
and- (7) higher education.

feedback system of rotating personnel among the s.

various levels would the helpful in clarifying relationships
and purPoses.

'On-site visitations are valuable both as a communication.
device and as an investigating instrument and slloulpt be
encouraged at all levels. National conferences and the
PACE Visiting Fellows Program are especially helpful in
establishing and strengthening lines of communications. A
.program similar to the PACE Fellows Prograrn shOilld be
encouraged at the ',state lever so that local educators can
bettei 'Understand problems' of the State Office of EduCation.

.

Diisemination is part of communication. Vigitation or
exchange programs shotild be encouraged. 'Additional
CedUreS shoUld be made for dliSeMinating Materials' both
at the state and national levels. Much infOrniation which
might be important in planning programs to improve edu-
C'ation is available in the local school district.

Team teaching, flexible scheduling, nongracleness, cori
tinuous progress plans,, programed instruction, flexible

.2'
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