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ATTRIBUTES OF INNOVATICONS

1.0 ARB'THERE‘CHARACTERISTICS OF PARTICULAR SUBJECT My [TERS THAT MAKE PRO-
DUCTS WHICH ARE BASED ON THEM MORE OR LESS LIKELY TO BE ADOPTED?

The Kate of adoption of an innovation (at least an agricultural innova-
tion, on which most of the research on this topic has been done) depends on:

1. The perceived attributes of the innovation, such as its degree of
relative advantage, compatabilitv, complexity, trialability, and communica-
bility. : . .

2. The extent of change agent efforts to promote the innovation.

3. The degree of felt need for the innovation in the target system.

4. The norms of the system, whether traditional or innovative.

O0f these types of variables, the perceived attriButes have generally
been found to be most important. In other words, the way in which an in-
novation is perceived has a great deal to say about how raridly it will be
adopted. By no means are all innovations alike or equivalent in the eyes of
the clients.
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CHANGE AGENT CREDIBILITY

2.0 ARE THERE CHARACTERISTICS OF DEVELOPERS THAT TEND TC INHIBIT OR ENCOURAGE
USE OF THEIR IDEAS AND PRODUCTS?

Change agents ("developers") who are most effective in introducing irno-
vations to their clients must be perceived as credible. Research shows there
are two dimensions or tvpes of credibility: Competence and safetv. Comnetence
credibility is the degree to which a source is perceived by a receiver to he
expert in the subject-matter of the innovation. An agricultural scientist at
& state agricultural experiment station has this competence credibility in rthe
eyes of farmers. So does the county agriculturzl extension asent {(althourh
he has less now for well-educated farmers in his county than 60 years ago,
when most farmers had an elementary school education or less).

Safety credibilitv is the degree to which a. source is perceived to be
trustworthy and reliable. #hile competence credibility comes from superior
education and professionalization, safety CPteDJllty comes from homophily,
from the change agent being similar to his clients in various ways. The
Extension Service since 1969 employs para-professional aides as change agents
to contact poverty clients. This experience has shown that the zides some-
times become inauthentically professionalized, and lose their safety ¢red-
ibility 'with their clients.

Safety credibility is an especially important aspect of chanfe aronts
because an innovation necessarily represents a certaln degree of risk for
the client at his time of acoption. : qgo

t

The Sam Steber study of educational extensidh acents shows thatf their
safety credibility was essential in their success. The agents were Pormer
teachers and administrators who were given a. very brief training as change
agents, prior to beginning work. The homophy with their clients (mostly
teachers) aided their effectiveness.

When the adopting units are corganizations (like schools), chanze arent
teams may be an especially valuable approach. The professional chanre agent,
from outside the client system, forms a temporary system with two or more
"internal" change agents. They colaborate to implement the innovation, and
then disband. Thus the change agent team includes both external and in-
ternal change agents, representing both competence and safety credibility
for the .clients.
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PRODUCT CHARACTERISTICS

‘3.0 PRODUCT CHARACTERISTICS: WHAT ARE THE CHARACTERISTICS OF TDUCATIONAL
PRODUCTS THAT MAKE THEM ¥ORE OR LESS LIKELY TO BE DIFFUSED?

Unlike many agricultural innovations, most educational innovations
have a small degree of relatlve advantage and so they must be -adovted
largely on faith, rather than demonstrated, measurable superior perforin-
ance. In contragt, hybrid corn offered 20 per cent pPOfltabllltV, miracle
rice and wheat pPOV1def 300 per cent.

The cost dimensions of an innovation incluse: (1) ‘initial cost, con-
tinuing cost, profitability. It is, of course, how each of these cost °
attrlbutes is perceived by the client that matters. ’

Another® dimension of "cost'!" (or relative advantage) is the 5001al
profitability or prestige pay-off. .

The recommendation of an agricultural extension service for an innova-
tion is important in promoting its adoption. Sometimes there are incentives
or sub51d1es, aimed to encourage, but their effect is now questioned in
agrlculture (as a means of promoting diffusion). Incentives lead to a faster
"~ rate of adoption, but a lower 'quality" innovation-decision (for example,

discontinuance is more likely once the incentive stops). :
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CHARACTERISTICS OF THE SYSTEM
. e
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4. CHARACTERISTICS OF THE SCHOOL (FARMEK

4.1 One of the best predictors of whether a farmer will aoéot dn
innovation is his past 1nnovat1veness, 1n general; we upe another exanple.
of the general point that an individual's recent behavior predlcts his

future actions.

4,2 Researches by van deu Bau and Flinn show the importance of
"system's effects" on inmovativeness, suggesting the role of group or
community support in adoptiong-rejection decisions. Farmer's decisions
are considerably influenced by ‘the innovativeness of tneir peers in the
same community. These community norms ‘are determined in part by the
actions of opinion leaders; past investigations show that opinion lead-
ers are highly conformist to norms, and play an 1mPortanL role in- deter-
mining what the norms. are.
- 4.3 (Omitted) " : . _

4.4 The level of formal education of farmers is important.in pre- :
dicting their innovativeness, but teachers and administrators are relaftive-
ly homogeneous regarding formal education, and it does .not seem to be so
highly related to innovativeness. More important is cosmopoliteness, in-
dicated by a feacher's travel to out-of-town professional conferences, to
visit other schools, etc. .

4,5 Age is negatively related to 1nnovat1veness among farmers, but-
the relationship is relatively weak.

4.6 Richard ¥. Carlson presents data. about the school fundlng-——3.

innovativeness is. positively and highly related to farm income, farm slze,'

farm efficiency, and other indicators of socio-economic status. Frank

Cancian recently posited that thls relatianshin may be curvi- llnear, due

to “the conservatlsm of the upper ‘class: . oo

Linear
” , 0
Curvilinear
Inmnovativeness

Vi i 3 [

B - . ° 4
Low _ High .

Quantltles on a
Soc1o—Econom1c‘Var1able
4.7 In agriculture, .incentives have not been found to be a sound
approach to speeding up diffusion, in the long range. A% best, they may
provide a Mcue-to-action" to farmers, an event in time that crystalllzes
their favorable attitudes toward an innovation into action.

-~
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COMMUNICATION CHANNELS

-

-

5.6 Communication Networ . &

1

Mass media channels of communication (film, newspaper, magazines, TV,
and radio) are most important in creatfﬁgNawareness—knowledge of innovatrions,
‘while interpersonal channels are most important in persuading individuals to
form favorable attitudes toward an iunnovation. For -farmers, the most impor-
tant mass media channel is farm magazines. Peer communication from homo-
philcous friends and neighbors is the most important interpersonal channel

for farmers.

»

ERIC ,

e o
: .



-7-
D

OVERVIEW

o
. : .

6.0 General Observations - ~ .

6.1 Needs are crucial in the' diffusion and adoption of innovations.
Gampaigns to promote an innovation that dees not fulfill a need, will
generally be unsuccessful. So it is essential for developers to.know the -
felt needs of their clients through:. (1) needs-sensing surveyy (perhaps
a national needs assesshent _panel for educatlon should regularly be sur-
veyed), (2) advisory councils té identify needs, and (3) social indicators.

Most research in education cannot be utlklzed because it is not based
on needs, and so when innovations result from thls research they are ?,;;
widely adopted.

To some extent, a very advantageous innovation (like hybrid corn)
creates its own needs. :

6.2 Information systems llke ERIC crganize their contents arocund re-
search reports, but users organize their needs around specific problems.

So information systems must transform completed research into synthetic pub-
lications, wyhich can be read and understood by clients. This difference is

illustrated in agricultural diffusion by the agrlcultural experiment station
research bulletin, and “the extension service bulletin.

6.5 Overadoption of innovations sometimes occurs: the client adopts an _

innovation that experts feel he should not. Farmers freguently overadopt ex-
pensive machinery, as schools.yen for language labs, and hospitals for car-
dlac arrest units, which then have a low rate of use.

6.6 The lmportant problem in educational diffusion is 1mblementatlon
of the new idea, once the innovation- -decision has been made. . Implementation
has been little studid to date.’ )

v
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e
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Change in Schools:

an Insider's Look.

A paper prepared for the National Seminar on the Diffusion of
New Insfructional Materiéls and Practices, under the suspices
of the Social Science Education Consortium, the Diffusion
Project, Indiana University, the American Politicsl Science

Association, and the National Council for the Social Studies.
June 1l-3, 1973 Arthur ¥. Foshay
: . ' - Teachers College
Columbia University
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Thisg paper is set in motign by a.number of oft-repeated questions,
put to me b& the Directors of the present scmin&r: What.can be done
(to bring abouﬁ'éh&nge) within the present struct;rc of the schools?

Why is the schaol ;o difficult to move in the directionwof change?‘ At
what point is it necessary to create an alternative system of cducatlion?
Is it really necesséry to “deschool" the school?

These questions, as is immediately recognizable, are put on a risiné
crescendo: can we do anything with the school as it is, or should we
ultimately seek to destroy it?

Let me respond at once that the creation of an &ltérnativc scheol
system, and the "deschooling" of society, on a massive bhasls, do not
appear to be available options at present. It.is likely that alternative

schools will continue to be drganized and to live their relatively short

half-lives, and that a very small number of children will participate in

~

I

-




them. It‘isgjhen possible that a "deschooled” society will be set up,
here or there-—indeed, we have in certain Amish communities just such
societ&es now--but 1t scarcely seems likely that the country as a whole,
on\eVen largé portions of it, will undertake the trauma that ."deschooling"
implies. ' : e

I shall, therefore, confine what I have to say to the questions that -

pertain to the present school situation, wilth an eye to itz likely evolution.

As Seymour Sarason points out (in The Culture o. the School and the

. Problem of Change), -any attempt to understand the folkways of the school
mist begin with an acknowledgement of the enormouély complicated institution
we seek to deal with. As he éays, the eriticisms levelled at the school
from outside the institution are a%so made within it, end have &lwﬁys been,
The role requirements within the school, he belives, are full of éonfliét
and_COmplexity, and are only slightly understood, even by those who inhabit

g 1 them. )

If Sarason is ;ight {and his rcﬁnrks ring true to mgj, then responses
to the questions from the Directors that night make a difference cannot be
based on & comprehensive theor; of sqcial change, &pplied to thé schools.
What.1ls required is that we epply such informed common sense as ls avail-
.able to us. I shall try to respond to the questions from that stence.

I have (es bas Sarason) been in a helping reclationship to schools and
s@hool systems for_ a long time; earlier: for a long time, I participated

in two school systems as an employee. It is out of this experience that

I wish to extract four generalizations about change in the schools.
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. the schools as the easels were delivered. The guide was pretty good, as

T e

1. If an innovation is not comp?ehensible to the leadership'%'

of the schools, it will be triviélited_or'aberted.f

This notion might be put diffenently° 'the quality of. the offbring-in

s

a school cannot risecabove the’ level of educatlonal sopniutication of the

principa.l a.nd superintenden{ Or, more bluntly: the quality of.-: inst;uction
cannot rise above the quality of the administretors' minds. | L
\ In one of the. large cities some yoars ago, the Curriculum Depar;ment

finally succeeded in persuading the Purchasing Department to furnish easels

for instruction in elementary Aﬁ\. The innovation had been established

' elsewhere in the country- for.a good many years, th1s city s Art people were

2

embarrassed at the ‘backwardness of their system in this respect, feelings
ran high, and at last two easels, accommodating four children at a time, .
were provided for each elementary classroom. The Curriculum Department,

followlng 1ts usual ritual, prepared a guide for their uSe,_to be sent to .

“guldes go: the}adyantages of easels were pointed out;'the writers took

advantage.of the occasion to reteachwsomeeelemEntery matters concerning

children and Art; it was suggested ‘that, ideally, children;shouldwhgygﬁtgg_ﬂlq_ﬂg

or three obportunities per Week to use the easel. .

Two or three opporfunities per week, divided into classes of thirty—
five children, with four easels, presented a management problem. - It was “
solved, of course: & new\Subject, ”easei," appeared in the curriculum. .
Whatever Johnny was doing, at 11:20, his turn at the easel caine along, and
he was told, "Stop the Math, Johnny, itis time fof Fasel." Never'nnderestimate

the-ability of the system to trivialize,the curriculum.

e
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" Similarly, the Open Classroom is viewed in many a school as an srrange-
ment of space. Deep disagreements are explored over whether it is better to

haveban open classroom, &an open corridor, operable walls, a Relexing Corner,

and so on. — .

How does such nonsense happen? Typically, because thére is no one in
the iﬁmediate schooi situatioﬁ who either really belie§b§ in the innovation,
;or'who und;rstands it in any important way. The key person is alwéys the
'ﬁrincipai. Same of us worked haré to de-regiment the teaching in a set of
;ix'first gfade classes in a schoo; near Teachers College. The principal
~ visited the classroomg a few~times,_and once announced her approval of what
was being'done: "I woula ﬁave thought these classes were too nqisy, except
“fhnﬁvl seedthe éﬁildren yoriing. The noise is incdient to the work." Quite
anfinsight for an old-liner. But at ﬁhe ehd of the year, at a meeting, having
C congratulated the teachers on the improved climate in their tlassrooms, she
abortédytﬁ; whoie effort. by saying that it had not improved éhe reading scorcs,
and was thefefore of’nq importance. Thus eﬁded the project. . ‘
| I have watched -teachers using the SCIS curz"}iculmn to teach vocabulary;
scretch auprimary téacher, and &ou have a read: n: téachnyﬁ the propeféies
‘of qugcts are also (and Lo some tegchefs'more imgoftantly) addectiveé:
smoofh, hatd, flexibi;; heavy, and so on. /

Such slippage ié, perhaps, inevitﬁbie, But it tends to continue, if the
supervising officers in our hierarchical schooi systéms don't understand the
new practice, apprové of.iq, and give it leddership and encouragegent.v The
K basic motivation of the middle mansgement school official is to keep the top

manégement at bay; the basic motivation of the tbp mghigement is to‘kéep the

4

Board of Education off its neck, and to gain a good press. None of them is

\) . ) - . ‘ v . - N




primarily interested in the quality of the offering. The offering, for~
" the officials, is an instrument for achieviqg upper-level approval.

What follows from this echool-offhard-knocks wisdom is this: in intro-
ducing a curricular innovation, include the adm®:aistrators in the training.
Refuse to offer the training unless the admiﬁistrators will undertakc it.
Never, never, assume thqt‘brientation of the teachers is sufficient, for
the teachers are not the key persons in the school system.

A seconﬁ principle may be derived from the firs., as follows:

2. To be success ful, an innovation must apnear both to come from

!

the top down (thus belng legitimated) and from the bottom up

(thus being honest).

'If the key person is always the principal, the principel may not know
it. Frdp the principal's office, the key person appearq to be tﬁe teacher.
Indeed, generally, as one looks down from the top of the}hierarchy, re-
sponsibility appears to grow as onec descends. But from the bottom up, es

has been pointed out, legitimation appears to grow as one ascends. If one

asks‘the superintendentﬁwho should be oriented to an innovetion, he will

" name the teachers. If one asks the teachers, they will tend to name the
_admlnistrators. It follows that an innovation must come from* both.dlrec-
'tions, f;r the teachers keep it honest (or don't) and the administrator,

in his rqle as keeper of the reward system, makes it legltimate.

The%e is nothing sirmple about this arrangenent. Despite Sloan Wayland's
assertioq of several years ago, that the teacher is best understood as o
bureaucratic functionary, teachers don't view themselves ‘that way. Sin
the administrator, from the teacher's point of view, is usually iwnorant

about instructibn, the teacher tends to sce himself as making basic



professional decisions that are evaluated capriclously by the higher-ups.
‘The teacher's basic attitude toward the administrator, when it comes to
instructional matters, is apprehensive. If anything really good is to be
done, from the teacher's point of view, the teacher will have to do it.
His explanations of what he has done tend to be obscure and vague, for
the teacher has found that the more explicit he is,” the more likely he
is to cellide with some trivial pfejugice of the administrator.
Administrators have often been good teachers in their time. However,
as their experience grows, they find.themselves compelled to deal with an-
ignorant, capricious public; it is not surprising that in time they begin
t0 sound more and more like this public to the teachers who report to then.
Acting as "front man" for the teaching staff, the principal and the super-
intendent are, in the final analysis, in an impossible position: if they
fend off parent complaints, they seem unresponsive to the pvpiic. If they
carry such complaints to the teachers, they seem to take the side of the
parents against the teacher. Too often, the function of the principal is
to keep parents at bay; if that front is peaeeful, the interior of the school
can be left to take care of itself. |
A double bind, indeed. What happens if an innovetion is proposed? It
has to be made legitimate, chiefly by the administrators. The administrator,
acting out of hard experience, will sce it as necessary that the-public be
convinced that the innovation ié an irmprovement, but he has to present it in
& form the public can understand, gnd make promises that the public will
approve of., That's vwhy tegm teaching was presented as a curriculum innova-
tien, which it is, of course. not. r

This apparatus of administrators-whe-face-the-public functions as a



protective device for teachers, who by and large do the best they know how
in a system outwardly devoted to public relations, If there is honesty in
the teaching, it is because the teachers know how to do an honest job. But
they can't, if what they do 1s nct made legitimate by the administrators.
That's why lnnovations haverto come¢ from the top down and the bottu:z up
at the seme time. How can this be done?
First, through orientation to the innovation that includes the adminis-
‘trators and the teachers, as fellow teachers. Then, by oricntation of the
administrato?é thet addresses théir public relations problens dirgctly.
Third (and this is very of'ten overlooked) by providing both adminiétmtors
and teachers with evidence;éathering devices and approaches that make formo-~
tive evaluation possible.
: It is this last-~formative evaluantion--that is crucial if the respéctive
- role demands of the teachcrs end adm:mi..tratoro arc to comploment cach other.
\\\\\If they dont camplement each other, as has been pointed out, the 1nnovntlon
;;ii\hg\ifnored, trivialized, or aborted. W%hat is required ie this. that
the teacheFapggar to himself as one who knows about teaching, including the
adjugtment of sggséct\éftter to fit his studen£s;'that the principal see
himself as a participanf\zﬁ\in§§ruction with the special task of interpreting

o | '
the school to the public. A set of\fegmnlated teaching strategies, no matter

\\

how thoroughly field testcd cannot do this Gf\ltself In the effort to con-
duct in-service tralnlng for new instructlonal plans qurcklj-—in a matter of
\
weeks--too many cprrlculum plans have come off prescriptive, and the teacher
\\

T~

is treated like WayYand"s "bureaucratic functionary." - ~
The alternative was suggested, nearly & generation ago, by the late

lamented Action Research movement. This movement, quickly brushed aside by
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the formal educationl researchers because it didn'ﬁ fit their rubrics, sought
‘to provide teachers with the means for constantly monitoring the conseauences
of their teaching efforts; to conduct what is now called formative evaluation.
Teachers willl believe their own cyes before they will believe what you and

I say to them. The main missing ingrediént in curriculum reform effort:;ié\‘
provision for the teachers {and thus the administrators) to base modifications
of the received plan on evidence. As things stand, teachers typically evalu-
ate such plans on their unexamined sense of how they, go in class--does the
plen "fly"?

A1l the models for innovation I have seen proﬁde for frequent, step-by- '
step evaluation. What they tend to leave out is the possibility that this
evaluation might be designed byrthe actors in the drama--the teachers,

I mean to suggest here that thils missing part of the innovation stratepy be
supplied: thnt not ohly evaluation instruments, but plans for the develop-
ment of home-made eﬁaluati;n instruments, be buil@ into curricular vlans.

If that_is done, then (as happened in a prominent New York hiéﬁ school)

PSSC will not be tried for a few terms, then abandonc& ﬁccuuse the teachers -
subjectively opined that the new plan was not as good aé the one it sought
to replace, espécially since they knew the propertiés of the old plan in

- depth and the new plan was simply a set of prescriptions.

3. Credit for the success of an innovation goes to its originator;

blame for a faillire is lodged with the classroom teacher. It

i3 not rewarding for a teacher to adopt someone else's innovetion.

~
It should not be necessary to stress the power of the reward system when

we consider the fate of innovations in school systems, Apparehtly,‘howeve;;-~-h
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there is something about it that lcads to its being overlooked.

‘ One of the school systems I have worked with at some length is well
known for the adoption and generation of innovations in education. The
reason I‘was asked to work with these people was that, over a number of years,
the syﬁtem had flown apart. The effect of a large amount of foundation money

\;\\\\\\\\\\had been to £anurage inventiveness by members of the staff{ and a suecession
"of_supcrintendents had been publicized nationally, and had left (chiefly to
Join the‘?Bﬂndation); but mofale in the staff was uneven, the curriculum

-~

leadership group was unce of 1ts rale, and (most important) innovations

were lasting only a5 long as their orig s 'stayed in ﬁlace, and were not

Bpreading tbrqugh the system. ‘ .
Several ﬁroblems had produced this situation: the temper ofathe tiﬁEST\\\\\\\\\\\\\\
a stereotypic view of the community, happenings in the state and in the ) :
neighboring large city. However, the most important part of the problem
locakly was the reward system} The superintendents were rewarded with

national publicity in the Saturdsy Review and the New York Times and through

4

the efforts of the supporting foundation. Thi; publicity had ‘{he efrect of
defining these leaders locally, so that they werc vicwed with awe from inside
the syétcm. But there was & cruclal omission in the reward system ins;dc .
the systcm, which was greatly éxace;bated by external publicity: the reward
for invention within ﬁhe system was #ery considerable--perhaps national
publicity--but there was no reward for adoptinglan innovation from within
the system. Other systems adopted some of the innovations developed in this
~ system, but the system itself did not. As one of the leaders in the system

told me, "the Brownie points went tc the innovators, not their imitators."




- To. recognize th1s possibility is to. recognlze ways to deal with it.
For the 1nnovator who w1shes to 1nstitutlonallze his 1nnovatlon it would
i be desirable to form 1nter-school teams of teachers and administrators to
develop and redevelop his innovations thus spreading the credit around
and 1ncreasing the likelihood that the new approach w1Il spread. <L.”v‘ .': \\\;»
o o Of equal importance is the sharlng of blame When a nationally recog- o f\>\<;
nized curriculum program 1s adonted localLy and doesn t work, the blame .b- i_ll
is assigned locally After all the national prograx has proved itself 1n'_ \
”“7‘, | .many places, it has been carefully deVeloped and field tested; obv1ously, ,\-TT\\\\
| 1f in Podunk ’t dnesn t work the fault is-in Podunk. Since 1nnovatlons,
as Henry Brickell polnted out, tend to'Spread from one school‘sy%tem to
its near neiglxbors, 'one mist aslc’u\lllhat effect ?odtink'" failure Has on its %
'neighbors. Within a school building, & teacher picks up an idca:jor: - ’
~\\$\\§\;;!‘\\\invents one, and tries it out It,doesn t work. The teacher isdpitied,

:or-blun‘,' arents, or is perhaps attacked by the local‘press, Is it.

rewardingy'

Whatéis required is a fai more'elaborate follow~up ,by natic 2

culum developers than has - usualJy been undertaken.‘ When a natlonal program
" 1s undertaken in a local school system, someone from the natlonal staff \///
should monltor it for at least tﬁo years, and preferaoly three or even
a four to see it~ through 1ts early debugging and 1nst1tutlonallzatlon .The ;
natlonal program reoresentatlve can functlon imnortantly to. 1nfluence the
local reward system, precisely because he will be vicwed from inside . as a .
disinterested out31der, whose praise ariscs from not improper motlves. When v

a failure occurs, this outsider can share the blame,,or even take it. When e

" & success occurs, he can see to it that the credit goes to the teacher and
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the administrator. What is needed is a reward system that recognizes the
attempt as well as the success, and gives credit locally for both.

The fallure to recogaize the nature of‘the internnl reward system
isn't the only reason why schools don't change, but it is an important
one. It accounts in large measure not only for the apparent ”resiét&nce
to change," but also for the growth of teacher militancy. When attamts
are mede to make curriculum plans teacher-proof, and when ilese attempts
are rccompanied by a failure to attend to the rewara system, the teachers,
of course, band together against their tormentors. Theyvdo not fail to

recognize the implied contempt in such approuches, and they recact accord-

ingly.

. Frego: innovations must be locally verifisble and

locally modiriable, at the classroan level.

It must be remembered that local teachers and administrators are

personally responsible for what they do. While the national piress and
: s
general educational opinion have influence on what local people belicve,

—_—

—

the influeHEE‘EE‘TET‘fﬁmrimﬁﬂﬁﬂﬂﬁﬁﬁﬁg;%ihemtzig; of innovations is always

local. The story of innovation in education is, by and large, a story of
failure, cver since the days of the early laboratory schools. The current
rage is theopen classroom, and the publicity has been deafening, tub the
local people have heard claims before, and are cautiods because they are
accountable locally for what they do.

If, however, local people are given the means fbr making the new idea

it their circunstances and éncouraged by the innovators to do so, and if

they are given the means for verifying the effectiveness of innovations,
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they at least will have the possipvility of.being responsible local innovators.
This last point hae been recognized by some students of educational
ehange, and by some designers of cq;ficulum innovations. But some @esignefs
have not'reeogﬁized-it; their propo;als are too prescriptive; thelr plans
" unverifiable, .and institutionalization has been slow.
I vividly remember the time the co-director of & well known Scicnce
project appeared at a'ngtionai convention to cthey the Gecod News thet a
group of outstanding scientists had :edesigned tﬁe:s:condary offering in
e his field. $§'mw§qUestion, "Yes, but suppose”you-a;e wrong?", his fesponse_ !
. was out;aged: he'ea;d the originatof.of the project had received & gold
medal from his professional association; he strongly implied that I had no
riéht to esk such asquestion. Well, the enrollﬁent in his field has qyopped
10% since the introduction of his.program; coﬁpeting programs h@ve'appeared "
since; the promises trumpeted to the nation in the press have not bcen kepty;
indeed, the whole educational research enterprise is under severe attack from
national governmental officials. '
This sad state of affairs mighf not-ﬁave oeen*éo'generaL in'its impact
if the necessities for 1nst1tutlon&11uatlon of educatlonal 1nnovationg had
‘—"———been—observe&—a%—%he—1eeal—ievelT——As—th;ngs—sLand—pgwT4Qy}Jaﬁuﬂxauh—+ﬁﬁr————-———-
‘\ ought to be the principal supporters of educational research and development

are. Q,p&‘the‘tlc atout it.

gest that this has happened because the-needsiinternal to public.
school syst have been overlooked. Let me state them, as they arise from

~what has already been said: -




attention on a dlfferent basis.
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1. The strategy for introducing an innovation hae‘to be consistent

with the local reward system.

2. Innovations must be introduced to the administration of a

school system, as well as to the teachers.

3. The role needs of the administrator and the teacher must be

met as part of an innovation strategy.

I began these remarks by laying aside two of the quéStions_raised by
the directors of the present conferenée: what about alternative schools?
Should we "deschool" society?

While,.in their present ro}é, the answers to these questions show little
likelihood of Becoming the dominant ﬁode foé education in the Uﬁiﬁcd States

(or, indeed, anyvhere else in the aeveloped part of the woxld), they merit

L

 NlLternative schools have sometimes led the way for the instituional

school. Some elements of Swmerhill, for example, have Ffound- tﬁelr way 1nto
oo T > 2ot &

_—~—-—————-~1r1?“§1f€?ﬁ§§1ve schools; scome elements of the campus laboratory schools

- 5;»‘

¢

found their way into the Progressive movement ‘and- thus ¢nto the public

$chools. Like the agricultural extension agent, we might do well to foster

the development of "experimental plots"] the present appearance of alter-
native schools can be so considered. The difficultyrwith theseﬁschools.at'

present 1s that they are deflned by what they reject, not by what they seek

"».

‘to do. .Where the establishment school has a prestruc tured curriculum,-they

seek an cmergent curriculum, Where the establishment school uses standardized

tests as criteria, they Seek‘to have no criteria; vhere the establishment

EE—7
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school seeks regularity in attendance and schedule, they seek to abolish
such regularities, .Where the established school is primarily concerned
with intelleétual developrent, they reject intellectuality. They have
\.‘\ not, so far, affirmed anything on their own except "participatory demo-
'cracy," which in the days of the Progressives Qas called hcooperative )
planning." , - o |
If the alternative schools can be kept alive, however, it is to be
hoped that some orderly expériméntation may be underi-ken within them. i
Curriculun leaders for_a long time have hoped that schéol districts would
form experimental educational centers within,their organizations. A few
were formed, -but thej perished from lack of intelléétual nourishment .and
.budget squeezes. The alternative schools séem a m;re authentic form of
the same thing. Théy, therefore, should be nurtured, for in the alterna-

tive schools, unlike the scattered experimental schools of two decades ago,

like q[dcmonstration‘in any laboratory. Novelty is part of their meaning.
A,,Pérhaps, in #he alteiéatiﬁe'schbol,_there is being worked ogt a means for
continual renewal of schooling=-8 quality devoutly to be sought.
. As.for“"deschooling": ﬁhe proper office of thé pfesentﬂschool is to
offer systeméticAknowledge,'as distinguished-from fhe diffus; knowledge
; 'dne piéks up in thé course of unstructured daily life, A "deschooled" |
éociety ﬁ&ﬁld_st;ll'have need of systematic lmowledges Where would:it
X '~ be obtained? L. | :
Here, #@s in “the, cdse of the altgfnative échdols, ﬁé might take advantage

of some existing techniques"and,insfitutiéns.‘ Much has been said and attempted

-




in the way of teacher-proof mteri&la.'- It is precisely tcacher-pronf
materlials that make a fo;'mal school unnecessm;y. - If we can develop thom,
‘let us by all means do so. . Let not put them in schools, howeverj Iet .
iJ.sl take use of tha,t.othezf ersal :mstltution, the super-mrket. To
deschool society, put teacher-proof materials' 1n\tfe local A & P. Make
mandatory school attendance a iittle less rigid, so that students may
work &t home. Pfovide criterion—feferenged e;qa.luation materials, perbaps
in the form of the old Dalton: contrécts. Voilal

There isy .of coursé, & certain irony in trllese ‘suggestions. Both the )
a.lternntive schools propostﬁs and the deschooling proposals grow out of _
revolutiona.ry motives, What I ha.ve suggested--and per.heps it should bc) ;
emphasized that these suggestions a.x;e meant seriously--1s that both of
them be incorporated in a sdmewhat redefined public school enterorise,‘

When Andrew Cordier took over as President of Columbia Univers:.ty
during the Troubles in 1968, the ra,dlcal students were faced with & new
Rind of anta_gonist. Cordier had, af'be.r all, dealt with’ the Russians at
thelr most negative-. In comparison, the students were naive. He quic.kly ’
defused the movement, and it subsided. Not wii;hout diagnosis by;toe o

students, however. The editor of the Columbia Spectator saw it clearly.

N

"That ," he said, "he decapitated our issues!" . . i

So it is, I think, with the public schools. They can be: changed,
4 but only if one works with the Qynamics ‘that they respond to. If one
does, they are Ilikely to adapt in the 'fot'u:r'e, as they have, ‘somewhat, in ;
the pdst. They are much too entrenched to be taken by storm, but they

can be‘ changed from the inside.




NOTES ON MICHAEL SCRIVEN'S PAPER

During the early planning of this Seminar, it was determined by the Direcﬁors
+ that it would be imperative to have an evaluatiog constiltant participate;
Michael Scriven, well known for his interest in evaluation and for his 9bntr1bu- '
- tions in the form of new conceptualizations dealing with various aspecqs of
evaluatlon has agreed to work with this Seminar. ) /

In order to focus on Scriven's thxnklng about the problems of evaluation and
dlffu51on,-~ set of questions was prepared for him.- These questions follow.

These questions fall into three bréad categories--evaluation of diffusion
activitties, needed research in.diffusion, and the noral responsibilities of per-

sons in different roles in)the diffusion precess.

4

Evaluation - . )
1) What are the majorﬁcriteria that any diffusion actiyity shouid be evaluated
K against? : - ’

Fd

2) As the focus of the diffusion activity varies--from classroom to school to
. ' 'school district to state to nation-~shou1d the criterla for evaluatlon vary?
_3) .When a number of diffusion-type activities are under way in a school or |

school district, how can the effects of individual activ1ties be separated put7

I'd

/ﬁ) What are ‘the various forms,of hnstrumentation that can be used to gather -data
. for ‘the purpose of evaluating diffusion programs? , -
5) To vhat extent are the answers to the foregoing questions modified by considera-

tions of whether the evaluation is short-term or longitudinal?

Research : . , ‘ _
1) What specific kinds of.research'now being done in the field of evaluation
have particular relevance to evaluation of diffusion efforts?
2) 1If the amount of resources available for evaluation of diffusion programs were'

increa?ed, what are some critiecal questions that should be answered?




* Responsibility ' -
1) VWhat responsibility does a developer or publisher have to find out how good

his product is before it is marketed?
2) What responsibility does a funding agency have to find out how good an educa-

tional product is, which it supports7'

3) What 1is the 1espons]b111tv of the user of educational products to let others--

.

~ developers, publishers, colleagues etc.~--know about the quality of the pro-'

ducts?

M
Scriven chose not to answer the questions but rather to address himself to what .
the system of diffusion ought to be as compared to what it is now. The following
paper, then, is a normative statement that will give us some guidence as to how
we should: shape our thinking in light of an '"ideal' model.

)
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A NO RMATIVE MODEL FOR DIFFUSION
Michael Scriven

0. Introduction ' ‘ B

3. M

The questlons are chleﬂy concerned w1th the question how diffusion in fac:t

occurs., I shall instead cons1der~ the questtons (a) how it should occur, and (b) t{
' how We get from here to there, i.e., how:-it should be changed. Th@'answer‘s ’
to these d»uestions Would indeed be’irrelevant or impractical or inﬂeossib'le if
L we had no idea of the present situation. But I think we have a M good idea
| of .the present sltuatlon and the seminar w111 no doubt prove this somewhat. An .
expensive survey would 1mpr~ove 1t further, but is cer~ta1n1y not worth its cost.
Social 1m_pr~gvement should begin with careful formulation of an Lc_i@ (founded
N en a gener;‘aal knowledge of the situation), followed bS/ checks w:th reality to see

- f it's unworkable in any detail; if should then proceed to an implementation

plan and tinally to fur‘ther checks with r‘ea\ity to see if that'is unworkable. Both
ideal and plan can be lmproved after the check; and the check. whould invglve a
: pllot run if possible. S .
' J ‘It is a waste of ttme to study the pr‘esent si tuatton——except as "pure' socio-
logical research——unless you have sorre idea what y_ou- re going to do with the
resullts 1_, » You have a plan o‘r* set of possible-plans that you will improve in
the light of the data’, prov1d1ng such a plan 1s the aim of this note. ' B
It is interesting to compare the d\ﬂ“us1on problem with the moral educatton :
probl_en:\. The Plagetlan work of Kohlberg tells us about the sequence of moral
levels through which childr‘en pass. But that, per se, .I tells us nothing whatso-
R | ever about what we should do (if anythmg) in mor*al educatlon. When kohlberg_
began to get 1nter~ested in the latter questlon he began to look at ery different
e{r}‘mmcal resear‘ch quest1ons, e. g ean a Stage 11 chtld learn -F:c}v Stage \/
material? Not1ce that this is a question about the results f“r‘om a posslble pr*o—‘-
) cedure, a‘pOSSlble plan for moral cducatlon——namely, to use the same basic
material at ail levels. It was (one version of’) that plan«—-the usual one——that
* _ Hartshorne and May showed to. be ur‘successful But a ger}e/l study oF what 1s

done in moral education is of almost no policy interest whatsoever since (a) 1t
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- Eioesn't work worth a damn, and () it's not clear that it should (since it's mor-
ally dubious)., The only gbod reason for looking at. what's done there is to pro--
vide a basis for the l<iﬁd _of’ horror_ that (sometimes) gets things changed (cf. = |
studies of poverty, health delivery).

Similarly, ni\y view of diffuéion at the momené is that it works exceedingly
badly——a view over which there may be lesjs; disa}gr:eement than over anything
else | say here--and where it does work tf’-s not clear that we bencfitted (MACOS,

New Math &c.)

4

Moreover, | do not think it probable that the group's answers to the questions

given will tell u-s anything we didn't know comir:)g'in, anecdotes apart. fhat is,
1 doubt whether we'll come out with any generalizations we couldn't all have for—
: mulated.‘be.for‘e atteFmding. (I hope this is wrong and | say it partly in the hope
”that it will prove to be a self-refuting pr‘onOunceme@iWe will, I am sure,
* come out With more detatled data about some important cases than we héd be-

fore, and 1 value this kind of knowledge highly. But only because it improves

' plans, not for its own sake.

1. Normative Models in General

The models pheéent«:d'in the proleéomena to the guestions éonsist of two
. desériptive models and one normative one., That is,-.the first two modeis are
de_séription§ of how di_ffusion‘ is thought to happen in fact (in at least'sérﬁe cases)
. while the third--notice the term "good guys" in it--is normative. So the con-
“ference already has a concern for "how it spoze to be" implicit in its documents
(note alsy items 6. 1 , 6.5, 6.6 which are'_nor’m.ativékquestions). But this norm-
ati\;e element needs to be made more expﬂlicif and"‘tr'eated more carefuliy and |
hope we'll do this at Wingspread. Otherwise confusions will weaken our possi-
ble impact. ‘ Yo
Notice that the names '.f"c.nr‘ the first two models are evaluative; the "manipu-
lation rr-xo'del " and the "éxﬁoitatiori‘model. " But these models are meant to be
“descr*iptive——wher‘eas fhe third model is meant to desciibz an 'Ld_&a‘_l state, not
a real one. | |
Now the relat.ion between descriptive and normative models is very close.

The physical model of gases involved in the kinetic theory of gases leads to a’

O ’ " .
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conceplion of an "ideal" gas which obeys the gas laws supposed t6 apply to
real gases. 'ldeal types /m sociology &c. are maant to help explain real
behavior., It would Lake/[oo long here to expand on the general relationship of
real and ideal models, except to say that we should be careful to notice that the
énsWers to almest all the questions W0u1d relatg to constructing a descr‘iptivev

model, whereas at least ,t;he titles of all three models and the ¢ ubstance of

one are normative and the obwouqu preferred one is entirely normatnve. But —

-where is there any dxscusswn.of the relevance of these normative dlmensxons

to the descriptive data we are asked to supply? We shall need to tread -c.ar‘efully
if we try to put the data’toget!.wer‘ with the models; yet if we do nqt try this, 1
fear ;/ve shall‘fave dore little:that is useful

It may be uyseful here if | put forward a model that is ideal in both the des-

criptive and the normative sense. I'll call it the Rational Consumer model.

2. The Rational Consumer Model for Diffusion

1 hope 1 may assume that the preceding discussion will siphon off the usual
nonsense about "consumers aren't rational, so this is ‘an inappropriate model."
One might as well say that gases ar‘en"i: ideal so the kinetic theory isn't appro- .
priate. The point is that (a) consumers are to séme extent, in somé cir‘c,um- '
stance:’s', rational; ar;\d this model will-b-e descriptive with respect to that behav-
Jor; it refers to an idealization of b‘ehavior? a descr;‘iptive ideal; (b) consumers
beneflt f’rom bemg more ratxonal (a function) and. this model hence presents a
nor‘matlve account Wthh can direct action—--it presents an ideal in the normative
sense.

N

The Rational CQnsumer Model is naturally a special case of the Good Guys

2

model, sihce the latter is so general as to cover all defensible aﬁrangerrenfsf.
+

Hopefully, we can specify the Rational Consumer Modetl in somewhat more de~

tail. “It will be helpf:‘ul to begin with some discussibn of the r‘ational“consumer:
in a/on-—educatlonal context. The rational consumer is someone who is (a)
prepared to make a cons:der‘able (but not excesswe) effort to acquire the data

and/or evaluations that will identify the optimal pr‘oduc:t for the special circum-~

. stances of the consumer, and (b) will then purchase this product and no other.

Where there is inadequate-data, or unreliable evaluations concerning a purchase

4
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decision, the ratidnal consurmer will either undertake experimental investiga-

tions alone, or will initiate steps to form a group which can do these and corri=

‘municate the results; the decision between these two will depend upon lead tine,

-

available and necessary resources. (The formation of consuniers' unions is a
kind of paradigm examp-le of the second strategy.) The formation of consumer
groups that operate rationally is possible only to the extent that a critical mass
of rational consumers exists. Non-rational consuxwwér groups, e.g., some’
health food groups, may or course form ir.‘\ the ébsence of this condition; and
they ma;y be manipulated by their elected officers in é'relatively rational way.
This is one of the most important sources of power for rational consunmers; we
can call it a case of the quasi-rational consumer, i.e., one who is part of an
organizatién or in other ways is led to act in a way that is coincident with the

actions of a rational consumer, al ough the individual does not meet that stan-
’ .

dard personally.

Another critical spin-off from the forniation of rational consumers' groups

or the existence of unorganized rational consumers in substantial numbers is -

exist unless\there 1s substantial ‘evidgnce for the existence of a market of ra—

tional or quasi-rational consumers; there will be rational potential producers,
but since they're r‘atior;al they won't be producers unless they think they can
sell their pr ~‘duct. And agair_‘\ we have the phénomenon of quasi-rational pm;—
ducers, i.e.| producers that do what a rational producer selling to ratibnal con-
sumers would do, but_t;‘or incidental reasons, e.g., philanthropy, federal pres-
sur;e, or a mistaken assumption about the rationality of consumers." .

This is nqt thé plac‘e to review the whole history of ansumers Union, but
nobddy interested in normative models for the fufur‘e can afford to overlook it;

a brief review will be found in the journal International Consumer (the issue for

Sumfner, 197%2). Suffice it to say that it clearly demonstrates both the very

limited propor*tion of rational consumers in the country which spends more on

education tha_nlany other in the history of mary but also the existence of a very -
. i .

substantial abgolute number of rational consumers who can exert a decisive

effect on the rrJFrket for some pfoducts in some circumstances. | do not make

n

the mistake of ‘{supposing that everybody that subscribes to Consumer Reports
\ . .

,\ 1 -
\ t

\



is a rational consumer. However, it can hardly be read for the romantic or
pornographic content, and there is enough direct evidence a2 out the correlatlon '
between orders for mail-order items and dng well in an issue of Cormsumar

Reports to support the gencrallzat\on above.

3. Improving Currenf Practice

One can only identify lmporvement .f one can identify thn direction in whlch
the ideal lies, Since it is a deﬁmtlonal truth that a system in which the consum-"-
ers are all raltional and the producers are all rational is optimal for consumers
(not at all necessari?y true for producers, which does a lot to explain fhe pre-
sent situation), and since we are all consumers whereas very few of us are pro-
ducers, it's a reasonable conclusion that the society as a whole will benefit
s'ubstantially from moving.towar‘ds the Rationat Consumer Model, The question
now is how to move in that direction, ‘

The role of the federal government in accelerating n'wovement can he crucial.
It can in effect provide an artificial market for would-be rational producers; and
it can substantlally reduce the costs to a rational conwmer of makmg the ration-

al chonce, thereby provndmg an incentive. Moreover, it can set up mode! pro-

-duction facilities to lead the way, and it can gather data in the way that it is do-

ing in this conference, hoping thereby to facilitate r‘ationai dif"fusion. It can
also active_ly disseminate products itself, and it may even use other means of
obtaining implementation. (Sales techniques, &c.) |

If one looks at the meteoric growth of Consumers quon after its ;/ery slow .
start, one can ;peculate about the effect of two factors., One of these is the
gradual improvement in the quality of consumer education courses, whéther
given under the heading of home economics or in extension. Another is the
natural ,bhenomenon of diffusion which, like cell growth, has an ideal form close
to the exponential (that is, every convert becomes a new proselitizer).

There were no doubt also very lmportant contmbutlons to the growth of con-—
sumerism from polttlcal radicals, whose dislike of the big corporatlons all too
often found excellent grounds in the evidence and thereby generated a general in~"
dignatio;-z and unwillingness to be hobdwinkéd that contributed towards raising
the conciousness of consumers. -
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Transferring these consider*at.ions fr‘dm the non-educatioral area {o cdu-
cation itse!f, we immediately see certain very noticeable_defici‘encées in the
way thz-xt system is geared to ratior;al diffusion, Let me highlight these for you
by describing some features of a hypotl1_»_etical educational system which is airmed
to move towards the Rational Consu;ncr; model (I do not suggest that this is the
only possible plan to achieve that goal; it is just one possible meéns). -

Half of the curriculum in every teacher training instifution would be devoted
to developing the critical skills, and the knowledge of thé basic resources ‘and
evidence in the edycational area, that would make the t}écher‘ a moderately com=
petent rational consumer. No administrator could possibly obtaimfis or her |
post wi thout outstanding performance in the rtati'ona_l consumer ski:%s and know-
ledge areas. There is no suggestion that all decisions by an administrator | |
would be fnade on the basis_ of product performance ‘data; —tHe r_étiorial consumer
has td take account potlitical considerations as well, But rational cohsumers
must be extremely conscious of the costs of pglitical intr‘usiéns into the decision-
making process and make their décision whethér to tolerate these on the basis
of a good judgment of overall social benefit.

Consumer education would be a major item in the school curriculum, with .
criterion'performance measured both in the affective and coghitive domains by
studies of purchasing patterns, attitudes towards advertlsements of vamous )
types, priomtismg@t‘._legmlgtlve proposals &c. |

Approximately half of federal support funds in educatton would be f'ocusseci
on the improvement of products and of conqumer‘ capacity to select them ratnon-
ally. The whole model of support for the R & D sector would be overhauled to
provide for extremely severe entry requiremehts for large development con-
tracts, and extremely loose entry requirements for very small ones, good per-
formance on the small ones being the entry requirement for ‘the large ones.
Major parts pf the federal money would be used to support one or more Consum-
er Reports' type testing and information operations (we have a start with &lE--
without the support and hence without adequate: facultttes, rt does a most valuable
job). Another major slice of funds would be used to support rgsear-ch on pro- .
cedures and the development of instruments to improve the eﬁ"icacy of evaluation,

Atevery professional association meeting attended by teachers or producers.
_ . . \ .
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. there would be (subsidized) pres r=ntat10vﬁs by thP testing and evaluation group:s,
and there would be ari a_ttempt to set up more than one of these so that some
compet&\'in between them could be observed. A network of field agents for 1=~
service upgrading, ’on-the—gpo.t cvaluations an state liasion would be supported.

I'd sum up the present Jltuatlon by saying that rationality of the consumcr is
’ scarcely the main deficiency, since most products are mdlstmgulshable fr*orr.
each other in terms of demonstrated merit; but that where there is an opportun-
ity to observe the r*at\dtjahty of the consumer*,. it.is noticeably lacking. One
therefcre needs to move sgrongly forward on both fronts; improve:mentg of pro-
ducts a_nd' the descriptiqn of their established merits, on the one hand, and im-
provement of the consumer's skills and concern with merit on the other., Ser-
ious efforts to do this by NIE, and the forivate sector, and each of us as indiv-
iduals could reasonab.ly Be expected id pr*oducé a complete revolution in the
N quélity of educational products in use in abou* fhe same time as it took CU to
generate Ralph Nadér“ that is), about thirty years frcm now, For we are-at

the mornent in the neohthnc stage as far as a defensible system of productton,

diffusion, and consumptxon is concerned in the educational field, \We may be )

grateful tha it is not the paleolithic stage, but it's time to do more than SUrvey
the scene. We need to inject considerations of quality very For*c:efuliy and fre-~
quently., |

And we need not feel that thirty years is too long to wait. In a given sector of

the educational field we can produce a r‘evoluti'c;n within three to six years, if
we focus and dir*g.ct our effort effectively. We have 'seen this happen with the
Keller plan and programmed texts for bagic skills and it is afoot with CAI and
individualized instr‘uotion. The dif:r‘usion1pr~oce55 lags even there, but revolu-
tions often occur well t_>efor~e they get on_tf) the front page. We have the begin-
nings of a move towards the Rational Consumer ‘modgl » and 1 think the burden of
success now lies on diffusion; evaluation has been or is béing done, differences
have shown up that will benefit consumerg The task is to disseminate the

results and encourage them rational appratsal--m short, legitimate: dtff‘usnon.




\;\. Conclusion "

I sh_ou‘hﬁd’{ke ‘to conclude with 8 mention of another dimen
\\\\ﬁ\ ., . . .
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sion of the NOr Mz~
tive modet .-

much the. best, for & given 7«
It may e thbught\t}\wat the task For

Not so; that';;;, -

L ,,»ed'uéajﬁionai task.

use of X;

diffLsers is. o makimize

for a soap huc_k_ster“.
T Li_egitimaté diffusion hﬁay_ggi.go be.yond Pationaz_‘;\sé?*su\ezsion, training in haiionf
al .;*.)‘r’*"ofc.‘elq_yb.es and .subéi‘dy:.’. To be épecific, it may not i\g:/\o‘tve;:subli;rn_inal'ab- .
‘ . ,gp.rfejll'dic;e‘q bhesentatior;m of the ﬁ.éIGQ/anﬁ e\xiéén,cé , or appeai?td\-pr“e's.— -
tié;e-, _'.§t};1tus', s‘e.l'F—..e‘é_;_teerh and snobbery,,:

a_dverftising we's:ee: and appreciate with X

considerable public service or anr

It may not eve

N involve the _Iow-i%y\.
e

FOX sponsorship of TV Programs of = - ,
tistic - hﬂer*it; it can only involve: product- . | N
. rglated Presentations.. .-

These nor 3! i
on’our agenda,

" model,

: S’ehved, h‘o‘.vveveh, by
— those who are not even Prepared tg Fmd'out whayt.r_neans work besft.. Tiwéhe s
' ?{S\o'\theh\stg'htmg point for légltlmate diffusion than scientific evaluation
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ThHose projectis o l“vclo sed materials I‘u 1y hefore t;,in;.';:.,'-; bl

f‘-

- divsamiaciion somctimc‘s Iound tl‘.at hera ws hh.k oI N0 Lcr‘..,ru fuz z;'..c_-i:'
;-.-..,.....L wihog it bec‘xmc avaxlab B..cause they h...d failed to It CCP LL.CTE |

G o..ued ofwhat ..u..y were déinz, or.because tic ma!: 1'15'18 tacy prowuccea

‘e
tended to be idealistic wiih respect to the'real v'orla of sc!’.oo; ..‘.c PSS

liile marl;et_;‘o;* their product.. I‘urmcr MOTE, DECAUSE Such pr rojecis olien
-operated like smali, tightly closed cor; dorztions, they missed cup on Loth -

the critical'and_ the SL“’)O “tive input t..ey could have received during i

~ . e x'. P, " e -A]"
Jormative }wra ‘from comm‘. ent aqvisors.. - LT N

4

A fcw cu: riculum c.cv’-m,hent projects have m..du the opposite inis-
N ke -- t‘;‘.c;, ..“vc 13 'o..c.u.h.. then" eiforts %00 w.dew \nJ cO soon., Belerc
‘T:aidc’vclo* maent activity had gotien n ucm bcyonc. tzc idea stage, they nod y

- ! R )

c\i“escr' sed dheir plax}a, oen in 1dc...h:mc ways. - ‘Such ““oj scts snoke betobe L
evc*}t available "tio al foruntand gamere" inches, -co_".u‘mns‘,, and pagus.
\ . . . : . o
of n cv'sé aper pu’*éici: o hey o::e'u \"omc. up sperding s6 much iime on Jillu-
_ sion .'o.c:‘;i'vi\:?i_\gs_ anG in .mqum..o inguiries nhowut t!*.‘* h > program ,‘sl.a!"“;i".';i‘-.*‘ '

development & iv1-t1es‘ wer‘e‘curtailed- ‘ So*‘netim’és-, aA a reé"'lt._. their.pro-

~ gram never g
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ERIC *

Aruitoxt provided by Eic:

" junior kigh

i 5

instruction al rno.u.r.als pvovlmoas that wou;d allow the maicrials to be

uscd under Lhe condiitions which that as;-:e'ssmcnt rcvealcd.

n

: As those who cénccivc Thc: plan for thc ISCS.Projcet had anti-

03

cipated, ilie sthxy of cxlmmo conditions in junior-high schools revealed

greai meqaltl,es. It showed that junior hlgn-scaool teachers were 1ot

o,

pgr‘ culﬁrly well trained cither in contient or p?d-‘?"O"’lC"l .c.thOQ;., y.,at

school sciehce is often taught. m ord;nary classrooms with
) ' ) r “

k]

o

)

.‘ -
liitle of no 1“. &tory equipment, and that the siudent entering the seventh

grade ‘hs Glf icult _/ m c;.ahn'r v'nh bs.ract concepts. K was reasoned
thai the ul un‘.tc packaje of ins rucuoznl 'matcrlals to be developged would

not Have ve ry f*reat impact uniess 1" could ke im plcmcntec under ihese

li’mit w cu.‘cmlons. L g
The resulis of t}e p“e dev»losmcnt s»ucy and planning was to
ccc131o.1 to- au11d into ‘b\. prooram Lor at.v*lo cing ms.t*'uction..l materials

a set of guite severe consiraints. It was assumed that if the Progt.‘-.. coulc

-

live within the lm ations listad below llb mau,rmls wou L-.u.nu 16 it tl\c

conduwna that 0\1:,1. in SChOOlb and thereforc \-'oulcl be- wcll 1'ece1vc:d anc

thus more easily diss mm.cd B o

1. Compleic cquipment kits v vould Have to be developed that - -

contained. everytihing n c"ssnry to do every &CulVl‘uy in in

1

o .. instructional package.. I‘urthermox_fc, the kit of equ 1pme::*.,'

-

adequate for five classes of thirty students o use during
ihe experimental period,‘ was kepi unger seven nundred

..dollars.- (This 'fin'ure~ 't} as assumed, was.in line with'

what scnoom cou‘ud and would Dcnd on’ :,c cnece equipmae: ) :
'
2. The activilies to'be cxe-:-51g"c would’ have ‘to be pra Cthul for
o use, in a C].Clbb of tlnrty students op\,ratmn in a 10:‘1)'-11\'“ "
-mmutc twn c. ')emoc.. (These two figures are clo:u, to t‘lc

averages for the United States.) - s

. . - - ., °

e s

—
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- ERIC

Aruitoxt provided by Eic:

version of the ISCS mutericls -'oulo have h ch poiential Jor dissemination. !
= . ' s . . e

But i} was rccognizcd ot thé outsg—.-t. that gooa a:‘.:i practical materinis do not

chose 1 use them and th 1rousi x- hxf schools could b hel:

L

3. Ti:c_;.)ro;:a:* must e peacticul Jor use in an ordinary cluss-

)

roust wiih oae eiccirical outlct, oae sink, ond {ut o) tabics

A o, . ' )
for stucent use. (This is well below a desirable or recorm-
nienced minimum for laboratory science instruction 'su'. is | \

coasistcat with the sitvation in many fn.,cmcm classrooins.)

. . . s
4. Tac uliimate pucikage of ms;racuom.l maierizls must fit e
provisions of most st:.te texwoo.c adoption criteriz, mustoe. .

competitive in cost with preseantly used insiruciional muaicrials,
and must be accepiz le io most of the teachers thatl would use

them. - o =

(4]]

The materials must be usucble by-a teacher whose ¢ruininz in

scxcncc_1s minimal and who has no speciulized training i

“&

3]

.

. iniplcmén ing indivicus Stized instruciion.

6.. The instructional maicrials must be in such form that they
would be practical lrom a comimercial point o7 vicw., It was
felt that ualess a cor nnorcml publisher could eavisage the

.

71n°obab111ty of making a nm.xt by :u.lnnn' fe materials, e

hl\elmood of wide disseminalion was very al git indeed

The limitations describcc. “bove were designed to insure that iie final !

in themselves insure massive dmpact. In'sddition to déveloping good mates

rials, the Pioject doecided that it must v bring thosc maierials 10 e attenion
of sciool ps.o, &.and others who determine e insiruaciional matc;*i;z';s
'O . . :'
- schools usec. And Wwas clear at the ouiscy f;,Em.t'r.mclr1 isms mus: Se.
3 MAS

thu-)llh.u)d \,..'-x*o.by muterials were distributed ei‘:‘ccxivel_' 10 schools wiho
»ed 1o mnke wint-

o
ever tyrorn .,1110'15 werc rcqun'cd Almoagi e im;:-c:nunm;o nof these.

woS o..‘v*on..c’ until later in the Pr'm':zct's 1.-“to”y, slaaping for

‘them was dohe before tl 10 actust- r*'vcl(. >...‘...t of materials began, Seme

of i~ degididns that came. 't of that 3 Z.aaning are as Jollows:



L33

o resaurce peopxe in order to dewlop the: procfrc successlully,

-
~. v
. .
. T °
N e \ ~
4 N ~
£ \'
. . ' ‘ )
The o J\.ct would pu OQL\.NLy peblish a newsletier whicl

P

wculd,'.;e distiributed \v1du1y 0] w')lc who have ihe potealin
to *.‘.;u\.nc.. eca\....xonal ac@sxo'*s ’ \

The Pro;;ect womd avoxd. the tcmo.auon'to procduce, i in & ny

© exiensive. way, written or’ vcrua descripiions of its plans.

'Tne approuch.was to wait until the Project had dor.e some- .
thwg nd to rcnort on those ‘accomplishments. Tais meant

that the ﬂwm'f o: wc:ecncs and the wrnmg'o.f ariicles tended

‘to be posmon\.d untii- dle PI‘UJG vas weill un"erway:

- The quj‘ect }vould a:ternp‘ to involve key peoplie ol many ivies

and repres

N

senting many organizaiions and dx:c*on nesinp

Al

'a-ud e\ccuu..,, its work. ISCS feit that this move weould nct cay

1..ju1;e aueq..at» 1_nput for ine developraenial process put would

add cre:‘l ility during dissemin ation of the ultimafe insiructiona!
pac;abe as weil, N

The Pro uCt deciélcd at the outset io use a''m “"p-m. e;:ect"

’,m dxssemmatmo itg product. It was asswned that 1,2 wo;....

' uxumate y ve. nece%sary 1:0 ha.vc ‘a ns.t*onwme ne.wom .01

LY—

and the P o=ec1 set out iroani .l;c oeginaing 1o interest and wrain
.xeyncoo, to beco;..e o3 pa“* oi T... L network,

Ik \vas dccmed to co-uduc.. l..r ~ iie ’la tf'ial than was absoiwet
é

neces:.ary Iorfior native eva .L'Ll 1=oa p‘ “po as. Itwas afsumod

tho.t there wycrc dlbb"’l‘ll ‘au oa advania ¢s in haviag lorge sum-
bers of t1 yuu.. ~,cnoms scatiered zeograpiicclly across” tio
. .

count y '1m “’ro Jcc n.cmptux to p‘.acp;‘.t lcus: one school

-

' thh an oug,x‘ ting bC:: DrCH: mm \u‘.mm ‘diiving disianece u;‘ gvery

taa.c:. rin tm. cout nry bcfore the e\bc("um:mal 51058 WS over.

LI - o . /
. : .

The m:- n '!,g ci xo...- )“0...\'1011:..._/ \.h.b _b«.c,. were t.A.'.;c;:'lo ng .:.\:.‘*: &

©
-
Al
.3
4
[
4,
N
. .
. - L
5.
0 ‘
o
-~ 1
W
.
® ’
s
K +
) N
W
. .
. e
g
.
o’ o tciaden on
B A L LY R TN -.’

T
P

L3

s
‘ih,é sctual daveldomen ‘o_ aaierials began., But this pre-cevelopment

PR ..' " - v, sy 1 " Jee - -~ ’
“nd :L.c«.s. me ...r-., rcprcuc...cu orly Phase 1 of & siv =» ok

. g . \. - - - .
a‘.".o'x sirategy. Ac scussion ol the r‘em'amir;g phases Sliows.

..l-
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° [SS
. £5 _
d . .
: PA e 2, rvoviding T "\ e, Inforigation duying Doevelonmant
Tm. group taal e Project soug.;.‘ 16 reach during the developracatil
years wos a mixturce of decis m'*-makcr., Py am all lc,vc's -- scicnce cdu- :
i - s °*

N vez'k,ors,'sci-ca*.tists, scinool auminisirators, sunervisors, and d.-;-;;:.rt* cnt

.
!

aeads. "By making suceh individaals srosrezsively aware of the 1SCS siord

as it develeped;-iie Proiect l'oncd gradually to m.hc' interest in the prosrom,

Y

interest (hat would pea! l t {1e time th:.t the comimmercizal cditions of the
materials became .—.va..,.o.e. To this end, the Pro"ccft 'aegan a serics of
low-key prcsentatioas at coanveniions, "co:**’weﬁccs and CQLC""O"‘ 1 mcetings.

Beginaing with ke 1286 \’~..1on...1 Science T cuchers Asscciution (NSTA)-
e o

Regional Conferences, :‘ rmal znd informel sessions were conducics Sy wnc

‘Project siuT to explc-.in (a'nd_ demonstrate the, operation of the p":"o.'f:\:;rn.
Limghosis was given in these presentations to the uni e featurcs o:‘ the .
b i -3 o : q g

meaterials., Participaats were freque:_*. 1y ziven the ooaor;un'ty ‘0 ex;:c ience -l

" the activizy-cenﬁr*c.‘ '3pro...c.1 in laboraiory sessions in '\ﬂ'hic?. ine indivica-
alized '1 ture of the course could be e\m... e¢ and actua lly ex )cr:enced. .
To hwp tell the story of ‘.};a rationzale, theinechanics, and the curren:
state of the matemala, visuzl a;us were. developed. Those used in the
edrliest presentations consisted mamly of a set of .t‘ransparenciés e L.:.e

overhead projector. -These .next_evo%c. inio a seri

;o3 =Vicaz
) i 30 mm: slices
N

‘and a 16 m mrm silent ‘.;m. ; ' : /\ o ' o .

O

©... . The slide sei weni throug ¥ a series of modifications to keep it up-to- \
- Y . . B . . ) . ) .
date and to re:.ect revisio}ns in {pe materials, - At the same time, =z 2 seccnd \
. . ’

LN

mo e film was de\“G-de this time w1‘.h 2 sound’ traci.. Duolig,aw:, o: e

.shae set c.nc the sournd {ilm were obtainicc so they could be used Hoth by

the - s‘ i7 in its pr e;e...a:ior'is &t ¢,_an1‘e_rences and by ‘ocux sc.‘ool pcople as .
, _ I I : L o ' R E
public information zics. : . L J o L '

This patt‘e-rn of part §pat10n in con.crcnccs ..nd meetings consinued

x ~o .o Gy m.nc’ in tae c*-ec:ing years, Ali t nammff some of th:os¢ sessions
-, s ineluded ! in. \')"JO'IC. ix D. "

r . . .o
A7 o o enic . . . .
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1ie sucaess of this Jirst conlcrence prosnplod herce nuere cnllor

Hl S SRERN

at Floridi Stale szxivcrsity -=one in the suwniner oF 1000 wilth u,l,.u,J-l

par‘:c:.;....u:, d.... ‘two more in the swnrmes o0 1970 w.‘.u fliyy peaplie :;1'.(.-.';{..‘:.';.

*In addluo:m, similar conferences were nold by Pucdue Univeriily and g
University 6f Marylind in 1070, By the ond of the suamer ol 1670, rmose
than tnvee lu:ndrcd resource people hud been Lrained.,

Duz-mﬂ the summers of 1969 and 1870, scssions oa ISCS were cunachui
at tl.e various NSI instiz utcs *'or science supervisors. Az peonle wio wiico:
change in their scihool ays;;mu, thes Sb')cI‘VlbO." were imnoriant in lnc

diffusion effort. On ihe basis of the introcuction they reccivcd, several

_. Anstituiea the program in their local school systems in the fcllowing vears.

| \type ‘is mch.ccd in Ap')ench\ D,\ ‘ 4
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o The ISCS siail also maue their own s¢rvices end the services o

appropriate resource personnel avaiiablie to sumrmer 1..su::. &s Jor junior .
. PR g .‘ ) i PR ~ e rm I .
_hlghsc;cxa e teachers. Conscquently, in 26860, 1038, and 1970 sessinis

‘of one or two days were included in 2 number of. v ACA\....Y-"C...... ¢d weacher

A
p*o'f‘*ams. A list of these ms.lt tes, and other tr:-nnmg sessions ol wals.
' , ‘ Hg OF : :

Phase -i. Soreading the ISCS Story ‘Jidmv‘ ,'_. .

™

No sharp line o demarikation

f n be cw" wa beouween Phcse § and Phoso

D

Cer x.'.nmy the centacis with supé:viso s aad teachers during summer instl-
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] tutes resuited in a considerzble spread of ;.no rraiion. Even more 25 did
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tae administ: Faiors ' conicrences at which ihie ISCS program was resresenisd

in 1669 and 870. In each of these .,confc‘*e LCES, s many &s sevellyy aamine
istrato A

rs were introduced to tie new curricula in_sciance. TWos or wilia-
day sessions on ISCS weare helu 'L'.Si’lg 1&borator) aciiviiies and '..'3 I J; Lo

pri*uu. an d aka‘o visueal mater ;alb. In “cuu.On to Jamilia zZinZ the paricin
p.mts wnn the pro'“r..m, it was ')O:alDlC 10 ex lorc with »n.;'.u 1.*.eau.~. .o.

lm;n‘cn*or‘i 1% i in nc'r'in'!:vidual systeins,
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Bven v 1' the large numucra o‘ surumer insiitutes and ecaleroncas W,
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weie held, These were conducicd by resou: 'ce personnel ol Blrateric Jui-
tions across the United States. Gcnerally shout thirty pariicipants ont 2
~small area were invit r ihe full-cay meetiing, A list of thcse coslerancs

locaiions is included .\p;)c ndix D.

~ A ~vs

The mechanics ol the operation of drive-in conicrences were os follows,

On the basis of inieresi, inquiry, or personal recommendations; key perssonn

in school sysiems \vn.mn a general area were identiried by the local resource
J

person. Invitat‘on; furnished by Project heagguariers were sent oul over
the signature of the resource person, wiih a stampcd card to be returned
to him. G >:1cr:11 suZiestions ou securing a meeling room and arranzin
for luz'.cheon facilities were furnished io the resource Dcrso:- as wore
‘printed material to be handed oul and used in the conference, a it of lab-
oraiory cquipment, a print ol tife 16 mm sound filim, antd a set of $&

slides. ‘smendi:x J gT\ €8 sa “1331(;; of some of the printed matier.

wie

¢
-
\ to=mve an over\new tbmx.cx an activity session, ana: answer guesiicsas. A

Sl | ' .
“ questio:mc.i*e was uscd with the pa v-ucnp 6is 1o assess their reacho::s, and
a report on a,ttendance and matters relative to the conferp..ce was sulmited
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‘¢ neld in San IFr n*acch, Chicago, and Wazilisiwon.

“The n‘ccun'f:, were ol Lwo caya duralion cach und were aticnded by ) Lo

e

seventy-five participanis in cach of the larcc locations. A laboraiony

session was provided for éach of tae three g lcvcla, and these wore
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arersnersed with nroszeatciions on tl.c raiio: ngle, ...c.c....rrc:, an
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catation of the program.
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mombers visled Juones, the Repadldic of the Dhilingines, Auoiseting 1oy,

atic Goaony, Institutes and training scssions were conduciien Jor Luriods

Cvarying fvam two to six weeks for weachers in the Philippines, Germuny,

"In the iatte: aw o countries, work was carried on wilh poeraonnct

-

€
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’LJ

irom the overseas Dependent Sciools. In an Philippines, tewchers [rom

co-..e:..tlc public andg private schools were traincd.

.J
(A}

taf members 2lso speat additional time in the Phailippines woor
with cducaiors to adapt the matericis for use in their sciocis. Simil:.r

adaptation efforts were carried on {or public schoois in Ausiralia. I'ulicer

PR SR T N L J S S R RPN | o "~
leacher raining activities and material adoptaiion is conicempiaied lor othgr
. AR N

joreizn courtries in the aiure. &

Phese 5. Disiribuiion of Materials

¥ o . —

Oncc it became o;v:ox.:, Lhat Phs scs 1 throush £ of the *\Cb gizsem-

[

'-.1atio:1"schcme nad bee_n success?ul, the Project was faced with finding a

""y to get its maierials mass produced and delivercd to inc large numiter

of schools that were choosing to use thera. Those ass.ociated_\'.'itn ihe

L]
Project decided very quickly that this meant calisting the aid Of & comumercinl
publisher zud an equipmernt manuicciurer. The Project saw no other way 10

get the mc.:'.:-.-'.urg job done compeiently wnd cfficientiy.

In selecting a puu;.b."c’" for its commaearcicl editions, "ISCS was deter-
mined to avoic ile p» “oble ms that had deset otlier "“bjecté.w}:cn ther

pubhs;.cu commercial cditions., To tizis end, the ISCS Projcct Direcior,

Curing 1888 and 1089, coniacted ouaey cur.xw :m develoninent proicels. .

{ length \"'u,.. their

[ %)

which had passed the punlishing ':..::gc and taiked
directors. Tle sougnl specifies regavding di ‘1‘1cuh1c~, they had e-pcmc WG,

Among the problems noted were the following.,
7 i M A

. live: ality, illustralion, and design pr ".-.:‘.s I freguentiy
1 Deli very, ou""}, illust on, aisd design problenis had

‘ersted when e project coniracted scparately wilh an equinment |
. - raanufaciurc: and a boolk puohsl r. Wi‘.y;r: thesc ag{e:cics sud
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ol w mt W best for the project.  Freguenily, there weas on
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publication wnd eguipment d l'vc:-}' delays, 1
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2

~ari, and app’ rueius incom wseiible wilth text rovis
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2 Advertising and marketing copv vas someliimes proparca withous
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cousuitation with the paojects. Wien this r.-a:mcned, the'goals ol
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~. retained by projects. This r_csu'it-cc‘. in tcxis that lost the

flavor and style of the experimental editions, in eguizment

.- . .

' inconsisient with course o‘:jj"c ciives, and in costs of Sotn
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SIePs In sgitllilnyg & commidreinl ALENCT QN0 an couizmeny MIGnUIacIurer.
] e

1. -About sixty-five members of.the .\.mcrlc ‘Texiboo i Publisiers )

o T Instifute were invited to seud one or moré re*‘resent&‘tﬁves w0 a

p . . - - - ~an ] 3 - oy . R4 N PR T " .
on April 1, 1988, Ior con enience, the mecting was helid during
T 1 LR T P 1 s N~ S md . ey e
the weelk of the national coaveniion of the Naiional Science Teacher
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the present matcrials; the staius and resulis of the field testing,
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Alihough tiie teachern!'s guides proved helpful to p;;r'.ici;;:.;ing eneners,
it was cevident that more specidic help wnd

necessarv as the progranm was diffuscd on a wider scalc. The decision

nelp in greuaters depth would be

* was made to develop a series of modules aimed at the particuiar probienis.
“Two basic consideraiions underliay the decision to develop rather
comprehensive moaules. Tirsi was e necd (o insure {idelity in teacher

educaiion procrams that would be conducicd by man cople. Secona, the
[~ J ]

paucity ol good science educalors-readily availanle to every school sysicr
meant that whatever was dev clooec. shouid be usablic in local school sysicins

by relatively untrzined teacher educziors. From past expericnce, ISCS
believed that the modules should be individualized and should wilow cducuiors
to assist other teachers in a classroorn situalion or permi‘t tcachers when
necessary to work alone.

Specific audio and visual resources coul’cl be made a part oi thesc
-modules. Theése resources would be newiy-developed and aimed at helning
the teacher in a particularly difx‘icnlt situstion. For cxample, & film sco-
ment with an accompunyiﬁg‘ cudio irack migint be usud 1o snow examipics

of teachér—stud_ent interaction in the classroom.

As these modules are de velo')ed, ey will be given aJLr.O“ ougnh ield
testing wiith procticing ISCS \c.«c..‘. 'S, ?: is énvisioned that this mmethed ol
teacher cducation cou.d have gcneral ap‘ licability 10 other cur:i cm‘ s
projects. Certzinly it would _i‘.:-.ve ine potentiial to individualize the pre-
tréining- and in-service education of large numbers ol tecehers. |

Other activities that will continue during Phase 6 mclucn aciivities
by thc publis} er to further maintain and siimulate inierest in whe ISCS
Program by medns of advertising copy, attendance and displays at edusa-
lional mecetings, and visits to schools by their sales lorce, Additionally,
ISCS will continue to encoxxraﬂ'e and support other universities inhat pian
10 submit proposals for ISCS institutes or include ISCS as part of other
summeoer m*onrams; - | |

[4ad . LI

ST s s o I8 af e size stafl needed to accomplish the miiny

. v'-.... 3 » q . . L. £y
" -unctions deseribed in the foreg 01..0 gisseminaiion pian
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'so-czlied "permanent sial" of xS(.':;tn"ough Aurzust 31, 1970, i5 inclucced

~in Appendix M. .-\:m, becazuse of the relative

e e Teed ps vene
noriance of the Advisory

¥
s

v

I

Conamitiice to the operation of the Project, <is membership is detailed in
-, . \l TP !
the samie appendix, :

: ) \ll . . .
Unfinisiied Digssemination \ ' _ ,

»

O
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The story of ISCS uxb.,c.,.mauoﬂ clfiorts anu mc‘f plans for further
difiusion arc mcompm;c at tms, pomt. Several things remain to ke done.
- . | —
The teacher education :medules are :;pnsidered esséntizl 1o proper develop-

v

ment of a gocd indivi'dualizeqprogr:.m and should ble brougat to fruition.
A_rrangements ‘'should b made to hold more in-servicé tecacher training
institutes throughout {a1e couniry. liore prc-scrvlce tcacher tr aining

- programs shpuld be deveioped. And moxre funds should ke made availcile
to selec;ed scqool sysicias to assi them in purchasing materxals reguired
t¢ paruc1pa:c in'the ISGS srogram. '

. : ° )
- " .
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ANSHWERS TO QUESTIONS

Edwin Mansfield
Wharton School, University of Pennéylvan}a ’

\

L) : - A\

1.0° ARE THERE CHARACTERTSTICS OF PARTICULAR SUBJECT MATTERS THAT MAKE
\PURODU(,“TS_ WIICH ARE BASED ON TUEM MORE OR LESS LIKELY TO BE ADOPTED?,
The innovatibn'é‘rquirements with regard to knowledge and éoofdinationi.

can be important, the diffusion proccss being delayed if the innovation requires
new kinds of knowledge on the part of the user, new types of behavior, and the

coordinated efforts of a number of organizations. . Also, if an innovation

requires feir changes in socio-cultural values and behavior patterns, it is more

likely 'o‘Spread‘rapidly, And the more apparent the profitability of ah .

d

innovation and- the easier it is to explain and demonstrate the advantages of

the innovation, the more-quickly it is likely toAspread.

4

2.0 ARE THERE CHARACTERTSTICS OF DEVELOPERS THAT TERD TO INHIBIT OR
ENCOURAGE USI Or THLIR IDEAS AND PRODUCTS?

. Tﬁe‘personallty and prestlge of the dchloper, as well as the amount -
\

spent oﬂ promotlon, will have an effect., But the most 1mportant factors seem

to be the prof1Lab111Ly of the. 1nnovat10n and other factors discussed belpw

3.0 MWHAT ARE THE CHARALTFRISFICS OF PRODfETS THAT MAKE THTW MORE OR LESS
LIKELY TO BE DIFFUSED?"

In 1961, I pr0posed a simble mathematical model to explain the rate of

diffusion of pew processes. This model explained the rate of .diffusion of a
dozen major innovations in the United States éurprisingly well, Mqreovef,

. . s _
subsequent work has- shown that it is useful in explaining the rates of diffusion

of other innovations -- in other countries -~ as well. This modei_haé been used

2

for technological forecasting. For example, as part of a study conducted for a .




. ¢ o ' . . o
federal agency, this model was used to forecast the rate of diffusion of

s . ‘
Tumerically controlled machine tools-in the tcol and die industry. So far at

‘least, these forecasts have been quite accurate. In addition, this model has

[y

been used by a nUmbgg‘of fivms in a variety of industries. Tor example, a
g . . . .

e

leading aircraft engine manufacturer ’has used this model Bﬁ\its internal
L | ‘
planning. o .
~ ) - . 3
Two  important variables influencing the rate of diffusion are the profit-
! . .

: / . » _ .
ability of the innovation énd the size of inmvestment rcquircd.ﬁo adopt it. 1In

/ .
o : [ - S _ " . . .
addition, however, my coworkers and I have found that there are: other variables
. b I . y X R

" that have a statistically significant and quantitatively important effect on an

{

innovation's rate of diffusion. TFor one thing, the variance of the profitability
of the iunnovation among the firms in the industry has an effect. Also, the

length of time the innovation has been used in other industries can be impgrtant.

<%

- ‘ _ o
Further, the structure of the industry -- the number of firms, their average

size, and the inequality in their sizes -- has an effect. In addition, the R
: ! 1 - ' T
- i .
and D expenditures (qs a percent of sales) of the firms, and the licensing
- - ' . ' :
. . { M R - .
‘ poligiﬁsmofwthe.deve}0per of ‘the innovation, can be important too. We have

"

-

used these variables/to explain the diffusion of about 20 chemical immovations
. P s

- ‘

' . ol Y S " T
-and to ewplain the .diffusjon of numerical control in 10 industries. \\\\

s

‘ ’/ . s . ' ’
] - >
. : /’/ . . ‘ K . .\'"-\\
4.0 WHAT ARE THE cnl\m\gﬁ’rEMS'rIcs OF ORGANIZATIONS THAT DISCOURAGE OR ™
ENCOURAGE THE INTRODUCTTON AND USE O NEW IDEAS? ‘ : - \\
. : / : >
< / .

We have looked lin' considerable detail at the decision-making process

I
o

. . /’ - ‘ ' -
within particular organizations. Particularly for numerical control, we have,

carcfully selected smeles of users and non-users, and conducted intensive.

): ' A . )
interviews‘@?th both tvpes of firms to determine the factorsjthat influenced

£y i

¢ - : ) . i y ’ 3
their ‘decision to use or.not uste it. Then we have employed econometric tech-

‘niques to analyze tWe results. Our findings. suggest that the structure of the //.
[1<i(jorganization has a significant effect on how rapidly a firm/begins using a new
Ve S ‘ o : : | |

-



p . 3

technique. For example, holding size of firm constant, organizations that

|
Nl . :
require a Iﬂlatﬁvely large number of decision-makers to.approve a decision of
{
\

this sort seem to be relatively slow to begin using an innovation. Also, we

have obtained detailed data concerning the estimated and actual profitability
, : v,

of immovations, and we have tried to relate the errors and biases in these

+ estimates to the characteristics of the organization. In addition, we have
made a number of studies of the. intrafjrm rates of diffusion of major inno-
) _ . . .
vations, particularly for railrcad and chemical firms,

We have also investigated the chavacteristics of the firms that are:

-

relatively quick, or relatively slow, to begin using various ney techwmiques.

The results, which pertain to a wide variety of industries (including bituminous

coal, iron and steel, brewing, railroads, chemicals, machine tools, and many
others) indicate that, holding other factors constant, big firms are quicker

to-begin using new techniques than small firms, and firms where the innovation
> o . ' . A B . B - .
;

is more profitable are quicker than those where it is less profitable, More-

I “\ )
over, in relatively small firms where the owner ﬁikes the relevant decisions,

N,

his age and education also seem to have an effect. \The younger and beéker

educated he is, the guicker the firm is to begin using\{\f new technique,
However. a number of other factors -- like the profitability of the firm, its

prdfit trend, its liquidity, and its growth rate -- do not\:Ebm\fo be related

to how rapidly it begins using an innovation. : \\;

. . N

. - | L ’ K - \\\ -

5.0 WHAT ARE THE COMMUNICATTON MECHANISMS WITHIN THE DIFYFUSTON SYSTEM THAT
ENCOURAGE OR DISCOURAGE THE DIFFUSION OF INNOVATION? ) TN
It is difficult to answer Chis question because the communication systdu

seems quite different within and among firms than in education.

»
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