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INTRODUCTION

This is the final report of a study performed by Informatics
: Iinc. for the United States Oiiice of Educaiion, to provide guidance in the
development of the Educational Research Information Center (ERIC). In-

dividual chapters were delivered to USOE as they became available. The

accompanying yellow pages (The Short Report) give the highlights of the

" studvy. The study centered around threc tasks:
, . 1) To determine present information needs among persons
Ao concerned with educational research,
2) To 1dent1fy the technology available to satzsfy those
. needs in the 1969 era.
al 3) To plan an orderly transition from the initial ERIC
= posture to one which would satisfy the needs in the
. most economic and effective manner :
At the direction of the U.S. Office of Education, we reported
in detail on six areas, which now form the chapters of this report:
R '
E I. Dissemination of Information is mainly a description
N of the user population, its various kinds of information
, needs, and the means now used to satisfy those needs.’
I1. The Changing Information Technology describes tech-
8 neclogical trends which will affect patterns of informa-
'~§;; tion flow in the 1969 era.
.

II1. ERIC and the Future contains our recommendations
for the development of the system.

Iv. Current Awareness discusses the need for a current .
‘ awarenes s bulletin and recommendatmns for its format
and distribution.

& V. Data Processing for Current Needs describes the func-
B tions of ERIC with regard to needed equipment and
v | techniques,
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INFORMATION TRANSFER IN EDUCATIONAL RESEARCH

Few people will read the hundred-fifty page report of Contract
OE-599-264, from which the few items in these pages were chosen. Only

the persons who worked on the contract from start to finigsh will have read

the additional hundreds of pages of technical notes and correspondence on

which the report is based.

This accumulation of print, which inhibits rather than facili-
tates the transfer of information, is part of the problem we studied fnr

the U.S. Office of Education.

USOE support of educational research will have increased
one hundredfold in this decade.

The Office is presenﬂy‘ creating an Educational Research
Information Center (ERIC) and a supporting network of specialized inform-
ation centers. ERIC is intended to make available the great volume of

information flowing from educational research.
USOE directed Informatics to these guestions:

What kinds of information do educational researchers
and educators need?

How do thev now obtain the neede;i information?

How can advanced technology improve the flow of
research information?

How should ZRIC evolve in order to use the technology
effectively and economically?
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' The full report, Information Transfer in Educational Research
. treats in detail these and related questions.
~ During the study, we interviewed-154 people chosen from

these groups:

a) University faculty with USOE research grants

’ b} Rescarch staffs of state departments of education
‘ c) USOE staff members
+ d) Information scientists and information system operators

in government and private research organizations.

We deliberately avoided questionnaires, which would have

i answered only those questions which we had the foresight to pose. In
@ semi-structured interviews, we uncovered major problems in information
. transfer which are not dealt with in existing systems. In some cases theix

solution will require unanticipated efforts on the part of ERIC; these
efforts will complement rather than conflict with the werk aiready done
. by USOCE. '

: ERIC has chosen the following excellent options for handliang

documentary information:

‘ ' a) The decision ts make ERIC the coordinator of a
-, decentralized network
: b) The decision to create ERIC Clearinghouses in
A connection with research activity, rather than as
G mere archives )

c) The subcontracting of secondary distribution.

The major proklem we encountered was not a result of the
58 Winformation explosion'. It is not a problem awaiting computers and
automation for its solution. it ic the result of the accounting procedures

which prevail in government researcn coniracts.
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Such contracts are seldom written to encourage exploitation
of the large amount of previcus work; they are written so that the

researcher has a contractual obligation to add to the liferature,

- . Among the researchers to whom we spoke, we found some
who feel guilty when they take time to read, instead of doing work that will
contribute to the final report — the item they have a contractual obliga-

L B -~

tion to deliver,

'
=
.

At the time propqQsals are submitted, the researcher implies

o that he has already laid cut a course of action which will allow him to

achieve his goal. He assumes that somehow he will get time to read_.

X It is poor pioposal writing to admit unfamiliarity with important litera-
) ture extant at proposal writing time.
1 A major need for reading occurs soon after the research
;{ contract is received. Proposed promises of the work to be done suddeniy
w seem shallow «nd uninformed to the researcher,.
i We urge the U, &, Office to change its research contract
5 writing procedure so that the second four weeks of the contract be a
timie when information gathering is to be done as a direct charge. This
:"‘t is the period when material that could have been read years ago can now
e

o finally be absorbed.

The ERIC .enters form an integrai part of this activity, |

;- These information centers can become the places where all the literature
in a given area will have been read. A two or thr.ee day trip to such a

b center will allow the investigator to browse through the collection, and

. to obtain (though not necessarily heed) the opinion of the information men

at the ERIC Center as to which reports are germane. The visit should

be a funded part of each contract. |
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The visit to the information center serves a still more impor-
tant purpose. OQur study verified that those engaged in forefront research

cannot wait for the published literature. Each investigator who visits the

FRIC it dicrlncace tha v
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opportunity to hear about related research in progress.
The problems of the state depariments of education are very
: different from these of university researchers. University researchers
accuse state department officials of not knowing what research is; the

latter contend that the university researchers do not knew what education

- is,

ettt

Research groups at the state departments are introspective.
It is their task to know what is going on in their states. This is primarily
a maftter of statistical measurement, fiscal and student accounting.

Research officers of the state departments are expected to know about

research in their own states and about related developments elsewhere.

- The information flow problem at the states is this: the states
, need aid in the dissemination of infermation,
A

ERIC's responsibility to make documentary information
available is paralleled by the USOE Center for Educational Statistics'

responsibility to make statistical data availabie,

Al 2L

Y, -
I “”iﬂ’

The stutistical data collected by the states is of great potential
value to educational research. Much greater support must be given both
to the Center for Statistics and to the respective state departments so that

this great source of research data may be made available to the educational

e, ¥

cormmunity. ERIC must enlarge its staff if the valuable information gathered
> by the states and coordinated by the Center for Statistics to be made available

% to the researchers who use the ERIC units.
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QUALITY CONTROL

The present flow of information contains so much material that

;l\ L Ld
evaiuation is

3

L Al
meore important than improved e

rieval techniques. Meny
excellent reports go unread because the researcher has spent his always
limited reading time in coping with the mass of literature — much of it

consisting of poorly written reports of ill-conceived projects,

Periodical literature is subject to some measure of referee-
-ship; report literature is almost entirely uncontrolled. Two types of
eygluation are needed: one is to establish quality, the othef is to ascertain
type — such as review paper, foréfront research paper, etc, Grading
for quality control requires subject knowledge; this will require the
staffing of ERIC units by subject experts respected by their colleagues.
Quality control takes courage. Our culturai heritage makes us understand-
ably afraid of literature suppression. But an unwillingness to evaluate is

a very dangerous suppression; it results in a burial of information.

SELECTIVE DISSEMINATION

The essential purpose of an information system is to provide-
information

e To the person who needs it

o When he is ready to recognize the need.

We are a long way from being able to realize this goal.

Retrospective search during a visit to the FRTC unit is an
example of the researcher recognizing the timme of his need. The sending
out of materials newly received at the ERIC units to those few who would

- be interested in just those reports is selective dissemination.
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Fortunately, recent work, using computer s, has shown that auto-
matic selective dissemination can be provided. Interest prbfiles of the
recipient are needed as well as subject profiles of the documents. A con-
tinuous useful matéhing of these prdﬁles requires feedback from those
served. We recommend a system where the following four types of feed-
back are received:

Material sent was of sufficient interest to be read on
day of receipt,

Material sent is of interest and we intend to read it
(this is the great bulk of material in everybody's
office and is often unread).

Material is of no interest; it was a waste of my time
to open the envelope.

This is the macerial I read that you didn't send me.

The first three items track the decline of previously krown
interests. The fourth item tracks the appearance of new interests. They
all tend to prevent the flow of documents from becoming unmanageable

or unpalatable.

Automatic selective dissemination works; the principal objec-

tion to it is its high cost. We urge the USOE to provide it.

ALMA MATERS FOR THE INVISIBLE COLLEGES:

n &

Much of the communication among researchers takes place
during the prepublication stage. Communication networks in .he form of
informal grapevines are created to circumvent the usual two-year delay
between the inception of work and its formal publication. The groups thus

formed have been labeled '"Invisible Colleges."

We contend that the ERIC units should become the home of

these groups.

As such, the ERIC units would facilitate information exchange

by being a listening post, by holding very limited-attendance symposia,

and by being the "registrar' for new members.
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Serving these ciiques will allow ERIC to acquire information

3 needed by the rest of the world without hampering the operation of these

informal groups.

_ National Science Foundation has demonstrated the usefulness:

of a research-in-progress bulletin. Such a bulletin describes the work of

a research group prior to the issuance of its report literature.

Thez ERIC units, as a consequence of aggressive information
acquisition, as a result of being visited at the beginning of new grants and
of being the Alma Maters of the invisible colleges, are best equipped to pro-

vide proper razporting for a similar publication in educational research.

The individual entries should include:

@ Group identification e Methodology
e Problem statement o Expected major findings.

e Major hypotheses

ERIC units should issue the reports ‘singly as they become

available. USGE should issue annual edited cumulations,

AUDIOVISUAL MATERIALS:

In addition te print, the ERIC units should collect and evaluate
audiovisual material. Critical reviews are even more important with film,

since the material is not easily scanned. Those portions of research

results which can only be presented effectively by non-print methods should

not be slighted because of the bias towards report literature.

-

SIZE OF REPORTS:

OQur study has shown us that long reporis tend not to be read.
The above is our short report; it contains alrmost none of- our individua:

field observations and only a few of our thirty-seven recommendations,

The full report is available upon reauest.

-
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Section 1
) - - 'The Problem

Informatice was charged with three major tasks in the study
tha.t it penormed for the U, S. Office of Education. The first of these
was to determine the present irformation needs among a particular com-
munity conceraed with educations! research. The second was to identity
the technology available to satisfy these needs in the 1359 era. The third
task was to plan an orderly trausition from the initial ERIC posture to one
which would both sat1sfy the needs of the user community and

. econormcally use the rnost effective tecbm;,logy awulable,

— ame—— ——— e e ar e ar mA cm e e e —— . —
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Section 2

Survey < roceduze
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Two procedures were avaua.ble to Informatics in 1ts effort te
discover c;urrent needs and practices of information transfer in the com-
"  munity. One technique, which would have allowed us to sample a largs

population, would have consisted of the mailing of qu-stionnaires. This

o

has been done in the past with varying degrees of success. We chose in-

s !

gtead iv use the informal seini-structured interview. We felt that in in-

terviewing this pa.rhcular commumty, the first thmgs that wg ‘had to

SO

uncover were not answers, but questions. We were apprehenszve that

merely submitting questionnaires would only resalt in giving us answers

to questions whose answers we already si.spected. Thue, cur visits and
" trips were srheduled to allow each interview to have an effect on the

succe edang one.

Pr—— e -~

3' | Prior to our first series of interviews, we defined a tentative
interview technique, to serve as a very flexible guide. The following is

adapted from our notes at that time.

e e e T s e e T e e ——— —— T ——— —— e i 3t S e = st

Upon meeting the interviewee, we would ex:plai;;_the purpose
of our visit: to wit, the OE has set up ERIC to serve both the needs of its
own ¢taff and the information needs of the educational community at large.
Informatics has been employed to assist ERIC in assessing the .informa-
tion needs of that commurity and in employing in the most effective way
the rapidly growing technology of information handling. In cases where
the persons we were interviewing did not know of the work ERIC has al-

* ready done ian providing abstracts and fiche,; or in identifying centers of

specxalu,ed mtormauon, we felt that 1t .would"be nec'ess‘ary to ei:plam t}us;.

- - - ——— — [P e .
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Then, we would a.ttempt to find out what we “could about the

questions “outlined below. Bear in mind that we dii ot conduct a ‘or’nal

— ———

PR o ————

questicning session, so the questions below wer: not asked as ualdly as

. a) What kind of work are you doing? (Example: adminis-
tration of research, research work itself, administer-
ing a school or school district, teaching in an
experimental program, etc.) ‘

E they icok on paper.

b) What arz your information needs?

' c) How do you now meet these needs? |
i 3 Formal Channels| Informal
b ) 1) Printed materials, books preprints
S primary publications journals correspond-
t reports ence
. : H correspondence
0{ Printed materials, tbstracts reprints
&7 seccndary publications] indexes :
2} Non-printed' channels;, formal papers author sessions
ks ' like meetings, sym- serninars informa) dis-
af posia, classes, etc. cussion at
i ' : meetings
o) ~ 3) Special services libraries

- T - special information centers
RL . _ general information centers
) . : (like the Clearinghcuse for
NS - Federal Scientific and
: Techmcal Information CF TI)
| J; ) d) How much time do you spend on information problems?
AR SN - -
’ e) Do you have mxormatxon spemahsts (hbraﬁxan’s,
14 searchers, bibliographic aides, etc.) working with you?
iy £) What factors do you think affect your use/nonuse of the
1 facilities like libraries, or tools like abstracts?
Example: proximity, type of problem, etc.)
A
I g) At what point in the research process do you de the
I " information gathering? Are there different kinds of
[ information gathering done at different times ? .
B - h) Whatis the relative value tc you of current awareness

' \ versus retrospective search sezrvices?
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- i) To what extent do ysu rely on your own priva.e files
(or those of a small department or section over which
you have control) for information nceds? What services
would enhunce the value of these small files ?

i) How dc you see ERIC serving your Iieédqq . - !

. 2 To what extent should it try to centralize 1nforma-
tion and what kinds of information?

2). To what extent should it be essentially a referral
agent or "switching mechanism? "

3) What should be the extent of its publishing services
re abstracts, indexes? In what forms should these
publica’tions be cast in order to best serve your S L

needs? Exzmples: State-of-the-art reports, S -
demand bibliographies, etc., their scope and .
arrangement. -
4) To what extent should ERIC atternpt to provide N

specific information as differentiated from docu-
ments or referrals?

5) Should it attempt to prov1de assistance in the pre- -
cataloging of materials in ways which would be 9
used by other information centers — its satellites, a
for example?

————— .- ————— = = o e m——— ———a e -

6) How useful would be a system of "visiting infor-
mation men," such as a specialist on information ,
gsourceg wha would work at the early stages of : 1

_research to put researchers in contact W1th others | q

—— AL A St s P A e e e e ——

2|

in other locations doing work in adjacent fields;

or a technical editor who would assist in preparing

input format for publications to come out of a con-

tract; or a cleanup editor who, in additio.. to _
seeing that ensuing publications fit into the ' g
overall system in an optimal way, would also help
prepare for capturing data not included in the
final report but which the researcher thinks is of

potential value to Office of Education or to sther

researchers?

7) Is it better to brmg the "library" to the researcher,
oz.the reverse? For example, would it be useful
to assign a researcher on contract to do a stint of
information gathering at the specialized centers . i
which will be established or enhanced through co- &
operation in the ERIC system? !
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B 8) What are the problems of staffing such centers?
2 Fow can staff be trained? What kind of persons

can do the information work best and with what
kind of training? Who should do the training ?

9) How useful is the Selective Dissemination concept
in education?

-

i -

We started, of course, with a set of beliefs and prejudices.
This formed the basis for.tlke initial set of questions asked at the first
installation. The absence of an interview form helped to quickly eradi-
. cate any sense of constraint among those whom we interviewed. Before
an interview was more than one-quarter finished, a dialogue had started
which enabled us to uncover unanticipated ideas, needs and demands.
These new ideas then were added to or replaced some of the earlier

guestions so that in later interviews we were able to test whether we had

come upon an isolated need of one researcher or whether we had uncovered

2 mcin stream in the education community.,

By the end of our visits we had reached the point where we were
testing ideas culled from earlier interviews, rather than merely those

prominent in our initial set of assumptions. In gemeral, the last group of

interviews consisted of corroboration of ideas received earlier.

The personal interview technique limited the number of places
visited. We do not claim any precisely measured statistical distribution.
e We did try, however, to —avoid jumping to conclusions based upon inter-

' views limited to only one part of the country or one type of audience. We
visited groups in the North, South, West, and Midw'est. We visited large
universities and small colleges, as well as state de;;artments of education
as disparate in size as those of New York and Wyoming. We consulted
groups with research support of one; -half million dollars per year, and
‘individuals whose support is only a few thousand dollars. In every way

< - we tried to make sure that the survey covered the whole community rather

than just a prestigious or expensive part of the community.
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_ In all, we visited 22 sfates; 52 institutions, and spoke to
126 individuals.

2 Four types of pepulations were visited. These were:
* a) University groups doing research in the field of
: - education, )
b) State departments of education and large city
‘ Eepartments.
5 c) The U. S. Office of Education.
dj Information scientists-researchers and
= information system operators, in relevant
i areas.
u,
s
-
“




. < - ’ N ) o ’ T ’ .m
I - - B N s v
r —_—e = e - i e e 1 Abmaii o _domretoi = a = e S, W ¥ . Vi et i _ (YN R e o ﬁ
oV
. - [P
.

P " TR-66-15-2 i
. : P age 3-1 ‘~

.Section 3

Information Needs and Patterns of Us«<

——— e L e e - v ———— < - ——— x

The need for educational research information is great and : =

diverse. There are many kinds of information, and many kinds of need.

The potential users of ERIC s=rvices include: a

o a) Administrators : o

b)  Teachers ,___

¢}  Researchers , : q

d) Other Government agencies : “f

e) ‘The public and its representatives ‘

f) The mass media of communication ' i‘

Users in categeries d through f generally receive the needed “

information from people involved in a through c. Concentrating then on . :
a througn c, we find a spectrum of kinds of use, Eer,_gpii-éégc}gq _{ormg.i’:; :‘5)

At one end of the gpectrum ia ti adﬁ'nzéii-afor, AHis in- ;

formation needs are best exemplified by the pubhc mformatmn officer o _ ‘

(PIO) in a school system, who needs general descriptive materials to g

answer the bulk of requests put to him by the public, the lawmakers, and | . g
others. He has certain specific needs for highly detailed research in- . .

) formation from time to time, but generally he is in no position to dig

deeply into the literature, so at those times he needs to have a great deal o

of work done for him in the preparatmn of mformatmn.

The need for research materials by teachers (independently of _
‘their own research) will be largely for state-of-the-art summaries rather
- than detailed literature coverage.

- . - e - e .. - - - . - v n e e  mr wm e . - m o~ - et e m s emesaw e of n meeesame e ———— e
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I‘he fésearcher on the other ha.nd will want some of the

materials of value to the administrators and teachers, but in certain areas
will also want full coverage of the literature, not only in terms of bibli~-

graphic coverage, bu: the availability of the original research reports

themselves.
Administrator _
PIO Teacher Researcher
Reason Demands by public, Needs infor- Needs to know what
- news media, law- mation to help isbeing done and by
makers, etc. administerand “whom, to aveid dupli-
implement _cation, make best
programs. use of time and ef-
fort. Incorporates
ideas of others in
his research.
Kind of "Packets'" of accurate, Operational Detailed research
Information timely information on  type informa- reports and data
specific subjects, in tion — proies- on some fields,
good journalistic style sional rather general informa-
eagily ageimilated, . than technical tion on others.
Urgency Matter of hours or Rather urgent " QOfien folt as
and minutes when political as result of very urgent. Two
Reasons and fiscal events de-  needing to ac- weeks is Yoo long.
for pend on being able to tually do the - ’ T
Urgency issue proper state- - work.

ments. Otherwise
can tolerate some
delay.

- — PR P
et & -

Figure 3-1. Si)ectrum of Information Needs
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" The Administrator: Example — the PIO

The Public Information Officer as such is not often found at
present in the educational field. In most state departments of education
this function is served by the Director of Research who sometimes
spends much more time in communicating than in research or research.
administration. Further, in many states, funds for research in educa-
tion have been very limited, and the Director of Research has performed
primarily statistical data collection and analysis. In some cases, true

research in education in state departments has probably been non-existent

until xederal aid was made avaulable

Whatever his degree of involvement in research the State
Director of Research is the person to whom the lawmakers and their ‘
researchers turn for answers to a2 wide range of questions on education
generally, on education in their own states particularly, and especially

on matters of finance and distribution of educational funds.

- - - e e e T = S e r et e t——— - n et e w B - m——— -t = s - ————— .

It is to th1s person that many researchers "urn when they
need data to support their research efforts, but his capacity to respond

ic severely limited by iz .ad gquate staif size

The large bodies of statistical data kept by most state depart-
ments of e ication are potentially very useful sources of research data.
At presen* this material is not fully exploited for research, for. several
reasons:

a) Each state chooses for itself whe,t statistics to collect.
b) There is litile commonality in format and methodology.

c) Research sections at state level have little or no staff
' to service such requests.

d) Standard data processing programs are needed to make
efficient use of data processing equipment where it is
available
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The Teacher QUA Teacher

v eE e e e —————— > e At e i s ¢ S v -t R e emim e e e = et e —— ——

The Teacher has need for general awareness of the develop-

ments in educational research; this need would best be served by adequate

éritical state-of-the-art summszries. He needs, of covrse, full text and

search tools in his own area of specialization. .

. e W 8 ————— e -

In addition, from time to tfme, he will be im;'oived in ex-
perimental or developmental programs. On these he will need and pre-
sumably want the full text literature to be available to him.

He will need artizles of generalized nature on a wide variety

of subjects.

High level journalistic type format is appropriate for many of

the teacher's needs, as for many of the PIO's needs.

He will at times need highly detailed technical articles per-
- taining to such things as a new methodology which he is using or evaluating
for use in his classes. '

- o G et amr W R emee M . e e e s = v ASS

The Researcher

The greatest variety of use patterns is to be found .a_,mong
researchers, and while this study has identified some gross character-
--- -istics, there is a need for extensive contrclled studies beforz we will
approach any scientific laws of use. In this respect, educational re-
search is no different from research in the "natural" sciences, where
large efforts are now being expended to evaluate the true relevance of
the established media of information transfer.
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Time Delay

Among those we interviewed, we found wide variance in

w:"mgness to wait for information. The university researcherc appear,

in general, to be far less pat1ent with delays in obtaining infcrmation than

do the people at the state departments of education. Many umversﬁy

researchers felt that a week's delay in obtammg rese arch information

negé.tes the usefulness of the mater1a1 Indeed, most researchers 1nd1-

cated that promptness is of such importance that the formal 11terature

. cannot satisfy their needs — that they had to rely more on the grapevine -

the "invisible colleges' as Derck Price called them.

Impatience for information finds a constructive outiet in the
invisible colleges. This was demmonstrated to us by the number of times
that interviews were interrupted by telephone calls (often long distance)

from colleagues who needed infoermation.

The tolerance W1th wh1ch one can wa1t for information is

generally g. cater in the state departments of educat1on tl_le.n a.t the umver-

—— m————— g - —

sﬂy level. The research groups at the state departments of educatmn

—— ———— e e ———— - ———— ae—e —

seemn to be burdened with such a lar ge number of tasks that it is per-
tectly normaj, to go on to other bits of work while waiting for information.
The exceptlons to this generaﬁ}: arise in connection with their Eéé;&ﬁé'{ -
bilities to the legislature and to other government agencies. They are fre-
quently pressed for exact information on a myriad of subjects, (pexrhagps
most often related to fiscal and student accounting). The pressure here is

a result of the fact that this is information for decisi making.
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Among both groups, it appears that the tests of an effective

information system are:

e speed of response
[ relevance of material delivered (both in subject and form)
- o economy of operation.
‘ s« °
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users, namely:

The Administrator
o | The Teacher .,
% The Researcher

- - Obviously, a person may combine these activities and their

characteristic information use patterns.

Any system of information transfer which truly serves the
wide range of researchers in the most effective way will alsc serve the
other two groups. The reason for this is that researchers"® information

y use patterns vary so widely as to inciude in some cases, patterns identi-

cal to the administrators and teachers. The emphasis will surely vary.

The researcher in 2 specialized field will not require a gen-

/» eral and journalistic account of his own specialty t but "B’&é's“yaé* of 11: -T'u; 1s'

quite likely to have needs similar to the other groups.

" The need therefore, is for a system which will serve directly
9 at least these three general groups and the other groups indirectly. The
? service must be able to provide both bibliographic data and documents,

" but it mus?:-éis-é—;;fov1ﬁe substantive mformatzon, as’ &—igiﬁguishedmfiar}x -
documents. ©

7 Bt
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Reading Patterns

In one of the earliest visits we received an important clue from
a weil-read and highly enlightened principal investigator. He pointed to the
soft leather chair in his office, commented on how excellent it would be for
reading an_ci then he observed that it doesn't get used.., The man complained
that he felt guilty when reading instead of carrying oxn the project work,
He noted that when his assistants read he had to suppress the feeling that
they were wasting time. This attitude, though not universal 'among the
groups visited, was fairly common. Though there were principal investi-
gators who spent much of their timme keeping up with the literature in their
field, there were others who spent almost no time in this activity, Attitudes
toward reading differed violently, Our initial informant was almost apolo-
getic about his attitude. Another informant was quite brutal; it was his
opinion that '"Big readers don't accomplish much — they are merely the
characters who go over big at the cocktail parties.”" This wasna't the bitter .
lament of a loser. The man was a successful researcher. Most researchers
found that most of the reading time in a project was assigned to the gradtiate
students rather than being done by the principal investigators. The princi-
pal investigator collected his information from informal sources. Graduate
students and research assistants were assigned the lesser task of being
alert to the literature. '

The lack of use of the literature was highlighted on our visit
to the depository of the State Library in Szcramente, California, There
we discover=zd that most of the cooperative research reports deposited by
the U.S. Office of Education had been off the shelves. only for cataloging.
Though it is t~ue that the more logical placé-for researchers and students
to have attacked the literature would be at the two major branches of the
University of California, one would have expected a grea. - use of this

particula: depository.
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j: The library rnost often used'by the busy researcher was his own

N collection. The main library was more likely to be used by the student

I population,



Y S N, [ < i - .

r L4

- o TR-66-15-2
Page 3-10

Size arnd Format of Reports

' The major problem with many reports arises from a laudable
effort to present all the facts. This may stem from a desire to give value
in pages for dollars spent, but also from the tradition that enough data,
methodolog;r, and hypotheses must be presented so that an independent
researcher can duplicate the experiment. Unfortunately this type of heavy
report does not easily get read, and abstracts and t.ile listings hardly do
justice to the topic. Thus there seems to be a great need for the short
report — the 2C-page reduction of the 250-page document. Groups like the
New York City Board of Education, whose very functioning depends upen
their pubhc 1mage, have adopted tune pra,cuce of turmng out both reports.

The small report does not merely point to the arger one, in

~ t..e manner of the "¢xecutive sumimary' found in some magazines, Such
summaries are often so simplified as to be insulting. Rather there is
need for a short report form of real use to the fellow researcher who is
not concerned with duplicating the ez.cp.eriment, but needs more than an
abstract.

Another need is for a kind of h:gh-level Journahsm , which br_mgé

the most significant facts of the research effort into non-techmcél form,

both informative and attractive.

We .-aw several sxamples of this on our visits, One. produced
by the Division of Surveve and Field Services of George Peabody College,

is based on a survey repo~t on the Tuawval Couxnty schools.

The survey xeport is itself attractively printed, and its com-
rleteness is appropriate for the researcher or student of the problem. Its

size, format and cost would make it inappropriate for general distribution.
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. Recognizing the unportanc' of pubhc awarene'ss ‘the Dﬁnsmn has drawn high-
hghts from the full report, and has produced an illustrated hooklet of 56 pages.

—_— - - —— - - —r T ————— e . - had
e & —— - — O A —— . mam . mae — - e ——— — — —

The other appears in the Alumni Bulletin of the University of
Nllinois CTollege of Education (May 1965).

‘Itisa highly interesting journalistic account of the SOCRATES
technique of programmed instruction.

We were told by many researchers and administrators that they
consider it necessary to devise dramatically better ways to bring to the
general public the meaning of research in education and the resulting de-
velopments in the educational system.
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Quality Control

One of the most frequently mentioned demands on the pavt of
ths research community was a demand for a thinning of the literature that
was presented to them. This demand stemmed from a fear of over-

.,‘ . dissemination. The demand took various forms. The most violent form
:“‘: called for a suppress: n of the literature before publication, the most
' gentle called for a review score to be attached to each piece of literature.

" Our informants several tunes referred to the need for 11terature '

"birth control" or "euthanasia', an analogy pesed ag early as 1947 by a
geneticist, * who, after demonstrating the baleful effects of book ''over-
population' urged that'...we must conceive of the library as a dynamic
circulatory system, through which books pass on their way from the

3 publisher to the incinerator."

In 6ur interviews, we often heard the claim that evaluation

< '_of research r:sults is more important than dissemination of the initial o
papers. Different techniques were proposed for the evaluation. Certain

‘:‘: techmques called for review articles; other techruques demanded an

| actual scoring of the material in much the same . way that movies are re-

. viewed by the New York Daily News, i.e., anywhers from zero to four stars
' (sieske o) bemg ass1gned to a paper. One variant cf this technique called for
three different scores to be assigned to the paper — one given by the author,
‘ the second by the sponsor and the third by an independent reviewer.

- Other techniques of evaluation recognized that there are
different types of quality; that the encyclopedic repost may be junk to the
well-seasoned researcher in the field, but may be just the type of material

*Garrett Hardin — "The Doctrine of Sufferance in the Libra.y." College
and Research Libraries, April 1947.
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that is needed by someone first ehtering the field. Recbgnition is also given
to the fact that quality is not a constant attribute of an article. Some reports

are of exceedingly high interest when they are fresh and of almost no interest

o e 2L — f . o m mYen Y o
aiier they've reaciicd & <8

.l._
19

:ll

&

H!

age. Tnis type of quality labeling can be use-
ful both to tlie man trying to retain current awareness in his field and to the
new entrant into the field.

The large number of reperts that give no new significant
information ciutter up the file. It is these reports that are mainly respon-

. sible for the demand for ‘'book-burning'. All such demands were usually

tempered by the fear of the c}iafgeiz involved in literature destruction.
These fears centered around:

a) How do you. really know this is junk?
b) Who is to be given this terrible responsibility?

Thus people felt more at ease with an evaluation of the

" material than with the destruction of it.

Several researchers indicated that they would favor an

——— - e r——— ———— et e e ——

approach like the one used in Buros, Mental Measurements Year-

book, which brings together current information, but also has several

evaluative articles on particular areas of research. These are written

independently by experts, and it is felt that this fact has a salutary effect
on review writing. '

L S
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Need for Data

Quite often the type of material required is not so much that
which appears in journal publications as it is the actual data collected in
the course of the research. Many groups that we visited had large col-
lections of data that had been acquired on previous contracts. This data

often formed 2 corpus for future research. By now, however, it had

— - - e m—— e e e - - —————— e - ==

become evident in rnany cases that there would never be time for the people

who had collected it to ever work w1th it. At thz.s po_z_:_xf most researche_r_g_ L
secmed more wiiling to make the d..ta, ava.z...able to others who would have
use for it. Unfortunately the availability of such data seldom came to the

attention of those who needed it until after they had duplicated it.

The other tygpe of data, which seemed badly needed by some
of the research community, was the data collected in the fieid by the
school systems., As yet, there was noc cffective way for this statizvical
type of data to {low to the reseaz:ch community. Although this informa-
tion is cw-rently gathered by the U. S. Office, there was no convement

———————— .

way of 2'e:i:1'1evu’u=f it at the txme this 3tudy wag rnade

Microform

We questioned most of the groups about their use of micro-
form. This question was of much importance to us. The U.S. Office had,
already determined ts use microfiche as one of its major modes of dis-
semination. Some of the interviewees were delighted with the space
compression that can be acileved by microfiche. .In general, however,
their experience with attempting to read microform had been so frus-
trating as to raise serious questions about the usefulness of any material

disseminated in such a manner.
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It should be notzd that many researcher s ugsed microfilm
years ago, at a time when standards were comparatively low. Many to
whom we spcke have not used any microform in recent years and some

were not aware of microfiche.

* It is extremely important for the U.S. Office to establish
feedback i)racedures. The use of microfiche is dictated by the desire
for economy in both distribution and storage. If achieved at the price

of the material not being read, it will be false economy.

Use of Military Document Literature

Some of our informants feit that much literature which came
out as a result of research supported by military and space agencies has
substantial nsefulness tc the educational researcher. In one conference,

great chagrin was expressed at the amount of this literature which is

classified, which researchers félt had no business being so.

In one instance, the charge was made outright that security
classification appears to be used deliberately to restrict publicity abouat
contract opportunities. Others are less sure that it is deliberate, but
are nonetheless unhappy, and urge that ERIC act zs a liaison between
DoD and the civilian educational researchers to review the classified

literature, and obtain faster downgrading where it is called for. -

Use of Other Government Documents

In education, as in nearly every other.field, the product line
of U.S. Government Prinling Office is very great. Its service is slow
and its marketing efforts almost non-existent. While it is outside the
scope cf ERIC to remedy this, it might be possible to provide liaison
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for the research community, obtaining faster services from GPO as well
as directly from originating agencies.

TV, Video Tape

. Closed-circuit TV and video tape are used to a degree in the
communication of scientific-technical information. Nctable efforts have

been made in programs for continuing education for medical practitioners. -

The technical content in such efforts is presumably not new
findings in research, but rather newly proven accepted technique. This ®
can be characterized as ''professional" rather than research information.
We have not found these techniques being used this way for professional
needs of the educatcrs. The possibilities are numerous and promising,
especially in a period of vast expansion in program implementation

which requires a great deal of transfer of professional information. N

Further, the technique of closed-circuit TV conference has
many of the desirable features of informal personal communication.
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The Consultant as Communicator

} B In. a number of reéearch centers and departments of education,
we were told of the value of consultants in th> information transfer process.
These organizaticns had had experience in the use of consultants; in one
instance our informant had served in this capacity for the department of
R

[ 4

education in a large eastern seaboard state.

The principle value of using consultants seems to be that they
. can put people in touch with current and recent developments in a way that
seems to surpass any other, They pick up information in the process of
giving information., Depending on the receptiveness of the group and the
ability and willingness of the consultant to ;Srojec;t, he is able to infuse
ideas with life in a way that the printed word can seldom do. In viéting
the many centers of research and school systems, we sensed the fact that
cn a single campus or in a single city there are i‘:eople who have common
or at least contiguous areas of research interest who are not in effective
eammunication with one another. In some instances, thc presence of an
outsider seeking information on dis sernination of research information
brought together people from the fields of education, journalism, psychology,

. ———

linguistics, and the mass media, in what we believe was a mutually “useful

focus of interests,

" Our conversations lead us to believe that already on a small

, scale, a s1gmf1cant transfer of ideas occurs in the field . of education through

the use of the 1tmerant consultcmt
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.Communication Lines

—

It was miﬁall—y expected that the communitie: identified would

! e —

‘ have the following cnar acter1st1cs that the universities would be creators
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of a research product; that the state departments of education would be pn-

- ———————— — e R S L e — I e B e ———— o« p—— —  —— e ———

marily concerned with the consumption of this product; and that the

b U. 5. Cifice of Education's main conicern would be with the management
- of research. '

These ideas were to disappear during the course of the study.
The expected complementarity betweer: universities and state departments
of education did not materialize. Though the universities were engaged in
= research by the operational definition assumed by the procject, i.e., that
b research in education was any project labeled '""research" and supported
by the U. S. Oifice of Education, there was a tremendous skepticism in
most of the state departments as to whether the groups at the universities
had the least bit of concern with the p.r'oblems that state department

pecple knew tc be the problems of education. A similar antipathy existed
in the universities where there was often a doubt as to whether there

really is a research group in any state department of education.

Certainly both statements zre hyperboles, hut elements of

truth exist in each, as a result of sach group's definition of the word
"research.'" Though some of the state departments are concerned with

research in the very same way that the universities are, most of the

former's ‘research grQups are concerned with the vary mtrospectwe prob-

 lem of under standmg c_cnd1t10ns in their own “stat.e-s:.—m Thel-z'_—fc;z.c’t;.;n'-
is to do the research that enables them to understand their own school

circumstances and to respond to the demands placed upon them by

— —— o S e o e — —_— e
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their commissioners. The research groups at the universities are not so
much concerned with what the current situation is, as with the implications
of experiments. In general, there seemed to be comparatively poor com-
munication between the state departments and the universities. Of course,

there were exceptions.

The principal lines of communication for the researcher are
those with his fellow researchers and with the experimental schools with
which they deal. '

' The major communication for the state departments is the

flow of statistical data {rom individual schools.

The natural point of contact in the U. S. Office of Educatzon

is dxfferent for each of these groups.

Not surprisingly, theé state deparirnents appear to concentrate
their efferts on liaison with the USOE's statistically-oriented peopie.
University researchers on the other hand concentrate on contacts with
persons in USOE who are empowered to award contracts for research in

the university's field of subject interest.
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Section 5

Contract Research and Information Needs
A major portion of the community to .\x_rmh;;x: a)a“;;-{ﬁ.d;;va“s‘ N
directed was primarily project oriented. In this community there are
three specific times when a large amount of information is needed from

the outside world. These times are:

a) At the propusal writing stage.
b) During the very beginning of the project.
c) At the time of writing the final report.

The motivations for reading during each period is dramatically
different. At the proposal writing stage, itis necessary to uncover
information which will keep one from submitting proposals aimed at
duplicating work already performed elsewhere. In counection with this,
there is a need for awareness of contract awards to groups whose
mterests are similar, and a need for rap1d not1f1cat10n of final publica-

tmns that result from these contracts.

Also, at proposal writing time, there is need for information

which will aid the researcher in defining the subject profile of the work.

) ~ This profile, contained explicitly or implicitly in the proposal,
" can be used to create a bibliography of value to the researcher upon
award of the contract. It could also be of use to an unsucces sful bidder
in determining wherein his proposal was 1nadequate. It would appear
likely that this feedback would help raise the general quality of proposal

effort, while saving time lost on unsuccessful proposals.

The reading at the beginning of the prcject is concerned with
finding information which will allow the project to be conducted in a man-

ner as 1nformed and as mtelhgent as 1mt1a11y prormsed by the proposal.

-~ r—— —— . eme e e o [PPSR P .
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The reading at final repoft time is concerned with discovering whether
any of the conclusions reported on were already deduced by earlier

rch teame, This last hit of readin

- .
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at an earlier stage, since the conciusions would not have beén well enough

identified to have been sought,

There is occasional pressure for reading in the middle of the
project when new ideas are uncovered. In general, however, the pres-
sure experienced by the project manager throughout the whole project is
to deliver a product whose method of creation has already been outlined
in the proposal. Indeed, a strain exists between the scholarly instinct
to be completely irformed and the managerial instinct to waste little time
on items which do not have a high probability of contrii)uting to the final
report. One almost has a feeling that what is needed is not so much a
list of what is to be read, as a list of what would be a waste of time to
read. The present large amount of literature leaves the conscientious
scholar in a position of having missed pertinent documents, not because
he is lazy, but because¢ he wastes time on those which have little of signi-

ficance to contribute.

In performing under contract, both state department and
university research groups experience hidden or unpredicted costs con-
nected with informaticn: the states primarily in collection and dissemin-

ation, the university researchers in acquisition and assimilation of the

_ information.

-

Some researcn graxits from USOE are-too small to allow any
time for problem re-definition, and in such cases the grantee does rost

of the reading prior to the award.

We have been impressed by the effect that the accounting sys-

tem has on the information habits of the research groups. Since informa-

tion gathering and handling is seldom a direct charge in a research
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project, there is a strong tendency on the part cf mnany project managers

b

,i to slight information activities which might not contribute directly te the
{ final report. On the other hand, the writing of the final report is a

r

direct cnarge in almost all of the contracts., Thus, all groups devoted

a great deal of effort to fulfilling this contractural obligation.
’ B

A similar situation cxisted until a few years ago in contracts

let by the Department of Defense. As a result of congressional concern

} .
i with the handling of information rescurces, DcD now requires routinely
} the identification of costs for information searching, and maintenance of '
|

information services as a dizect charge.

The amount of reading a2 researcher does appears to be
significantly related to the size of the school with which he is associated.

y In the large, well-known university Jepartmenis, researchers supplement

-

Leir r.eading by fairly heavy reliance on the invisible college. In some v
of the smaller ‘schools, we found a great reliance on the literature, with -
’ researchers spending as much as 45 houzrs per week keeping up with the
literature., At these schools, secondary publications (abstracts, indexes,
bibliographies, etc.) were utilized fully, as were reviews of current

research. :

In general, researchers at small schools use the literature
rather than availing themselves of the "invisible colleges." _Since their

contracts were )maller, one 1s tempted to conclude that the present system
E;c;wdes information to the winners and not to the losers. 1 one_ defines
being a winner by either the measure of size of the contract ov by virtue
of being a member of an invisible college, one fmds that the problem for

researchers at less prestigious schools is to become 2 member of one of

these informal .dissemination groups.




= Y )
- R 2 S JIE U 2 i
.

k-

: ’ o TR-66-15-2 E
. Page 6-1

. s | X
";' = ’ . Al
, : ' Section 6

F. :

o Personnel for Information Dissemination '

-

As m 6ti1er subject a.r;aié,_ A QB ‘aléo in education there is a -
decided shbrtage of information personnel. We believe that much "
“ information work, especially in the documentation of research, is being

duplicated because there is no real coordination of such eficrts.

Cooperation in Making Best Use of Personnel - o : : -4

The persons we consulted appear to be overwhelmingly in
favor of more cooperative processing of research literature. No one
wants to duplicate functions unnecessarily. To be sure, there is some
concerr: about letting go of functions and of data bases. A small number

£ informants have expressed apprehension about giving tco stronga
hand to any one group, as for example, toaregional ERIC. But even
L these persons were strongly in favor of a program to assure proper
documentation ar 1 dissemination without the present unnecessary

; duplications.

Types of Infcrrmation Personnel

The iollowing types of skills are at present used in documen- .
_“tation and dissemination of research:
Abstractors ‘ Literatnre Analysts
Bibliographers Literature Searchers ,
Data Processing Operators Research Assistants
o .Editors Statistical Analysts
Librarians Systems Analyets .

- ' Translators
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It has become zpparent that there is a need for sevaral kinds

of communicators — skilled in both the written and non-written modes.

One of these is the person who can up;on request take a body
of technical literature, ferret out the needed information and present it
in 2 form useful to the person who needs it. In some applications, this
person will need deep subject background in addition to writing skilis. |
In other instances, what is called for is a high level of journaiistic effort.

. We have sought and received mé.ny suggestions as to how to
ataff information functions in the field of education. For the long term
need, itis apparent that the educaticnal community needs to cooperate
with schools of modern languagz, mathematics, journalism and librarian-

ship to begin creating the cadre having subject knowledge and communi-
catioxn skills that will be needed.

This could be done in a number of ways, including:.

a) Cooperative programs among departments in colleges
and among colleges.

b) Graduate internships and fellowships.

c) . Special institutes for continuing professional
development.

The last named is especially recommended in terms of short-"
- - term needs for information personnel, in view of these facts:

; a) Many educational informaticn opérations are going to
' - expand rapidly as a result of federal aid to education,

W - Their personnel requirements will rise in a period

Vi when there is aiready @ severe shortage of trained

4] - " information personnel. :

b) Rapid changes in ‘nformation techhoiogy are rendering
obsolete many techniques now being used; information
technicians need constant updating of their skills,
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<) The quality of service rendered by ERIC units and co-
operating agencies will depend greatly on the skills of
their operators and users. There is need for a combin-
ation of subject knowledge and technical knowledge
relating to techniques of information handling.

In our visits, we described the information technology being
used and pi.anned at ERIC. In many instances we were asked for further
information relating to the state of information technology. The extent

_ of interest in information technology amoug the researchers we contacted
leads us to the conviction thar *here is need for a continuing program of
éducation in this area, for the researchers who wili use the information
system as well as for its operators, |

We found on scme campuses people who have both interest

and competence in the various subject areas mentioned above, -but ‘thgy_:.'
being spread out among various departments, and being totally engrossed
in their own research and teaching, had not been aware of each others'
interest in the overall development of information science and technology.
We believe that the proper catalyst could draw these people together to
provide for research in yet unsolved problems of information transfer in

education, and io teach the cadre of information persornel which will be
needed. - '




TM-66-15-2
Page 7-1

Section 7

Needs Specific To State Departments of Education Research

The resna*ch operatmns in the state Jepartments of education

differed dramatmally from the rescarch groups at the universities. The.
cbligations placed upon these groups by the organizations that support them
are almost totally different. Where the university research groups have |
a responsibility to derive new knowle&ée, the state departments have a
responsibility to be alert to all knowledge within a particular area. Monies
are given to state departments to be alert to what is happening within the
state. Money is not necessarily given to the state deparfments to dissem-

inate this inforrnation.

The university, by contrast, is not generally supported
specifically to obtain overall information about a given school system, *

but is suppcrted in disserninating the results of itr own research.

in reality most of the state departmenfs of education performed
P the function of being information men to the commissioners of education .

. and to the state legislatures. It is not their function to experiment; it is
their function to be knowledgeabie.

. , Indeed, the difference in function between research groups

cf the state departments and the research community in the universities is
such that on several occasions we were told by university researchers that
there is no such thing as research in state departmeants of sducation. We

: were also told by some research persons in state departments that the

' univer sities do not have any idea what education is.

. S - - - -~ f e e aem ta et e o o

‘:.ﬂ *Exceptions are found in cases where school districts or states contract with .
university research departments for specific studics of school systems.

- .
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The state research groupe need statistical information. They
. generally have provided techniques for supplying this information from

their respective states. They are working with the U, S. Office in an
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the states. At the time of the survey such a system had not as yet been
b implemented. '

. The one large city department of education research group that
' was visited formed a contrast to both the states and to the universities.
Here the majior concern seemed toc be with neither research nor statistics,
_ but with the evaluation of programs already deemed worthy enough to be
’ implemented on a pilot basis within the school system. Dissemination was

excellent within the school system itself. : : ;

Dissemination

Diseeminaticon of research information to the local school

districts will be one of the main problemie that must be sclived by the U.S.
—— e e et ——— R e
Office. Dissemination to the state deparitments of education and their

. further disesemination to the local schools seems like the na,tur.al h-ierar’chal
: flow. ﬁnfortunately, we were unable to find any assurance that research

) information would flow from the states to the local schools. Certain states

are already equipped to facilitate such a flow of information; others are

aggressively setting out to become 50, but are held back by severe budget-

ary limitations. Indeed some state research grops consider this dissemi-

“ nation one of their main functions, and have begun with research bulletins

concerning work done within the state. Other states, 'however, are not

- oxganized to disseminate the research inforrnation. to their school districts

E “and information sent through their ,s.itate departi'nénts of education runs the

. rigk of being relegated to the shelves. Bypassing the state departments

" to avoid this difficulty would offend political sensibilities. Dissemination
of research informaticn to the individual school districts will probably
require federal funding to enable the state departments of education to

. perform the job. ‘
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None of the above considerations takes into account the need of
the non-public schools for information. Presumably our traditional

scparation of the church and state has been effective in making for very

weoeal lineg of communication hetween _he qf:‘l'p ﬂan:arfmpnfg of education

and the private school system.

Selective Dissemination

We found at the state departments of education the same
enthusiasm for selective dissemination shown by university groups. Selec-
tive diséemipation for the states will be more difficult, however, because
their range of information needs is broader, while the amount of time for

satisfying those needs is not as large.

ERIC Units

Research persons at the state departments expressed a great
deal of enthusiasm about the concept of ERIC units, and look to the estab-
lishment of such units as a means by which they may obtain needed infor-
mation services. We came away with the impression that the state depart-
ments would be able tc work more productively with ERIC units than with

university research groups directly.

Computer Needs

Many of the state departments of education are obtaining com-
puters. The needs of these states are quite smnlar. The cost of providing

programming for these computers is both ¢ime consuming and expensive.

- Cooperative programs are needed to allow the state departments to ex-

change either computer programs or the information which would allow

these programs tc be recreated with less time and money expended.
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Se ctioﬁ 8

Regional Emphases

Whﬂe our samples make generalizations dangerous, we wish

to note two apparent regional emphases.

In the Northwest, we found especially strong interest in com-
munication among educators and researchers. Aware, -as are others,
that the research literature is not read, they are concerned with more
effective transmission of important conclusions. They emphé.sized_ the
need for studies in the technique of holding conferences. {Other groups
had emphasized use of radio and closed circuit TV for research uses
generally.) While recognizing that people-to<people communication is
more effective for many uses than the printed word, they were dismayed

by its slowness and expense. ‘

We found an equally stn..mg concern with dissemination
amon," educators and researchers in the South. The difference is that
their concern emphasizes strongly the need to convey mformatmn about

education to the populace at large.

They are keenly aware that unless they are able to enlist the
interes* and understanding of the populace at large, they will be unable

to raise the standards of their school systems.

The educator arid educational administrator wish to couvey
informaticn flowing from educational research and from developmental
programs. The problem is that their time and resources are extremely
limited, and it is both time consuming and expensive to translate research

documents intc media effective in commumca.tmg to the lay auda.ence.
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Section 9

Current USCE Information Needs

The United States Office of Education is of course one of the

main users of recorded mformat:.on, for purposes of its own rerearch as

g well as for decision makmg, espe c1a.11y in the award and administration
of resear th contracts. The important difference is that information

f.,. flows with relative ease to USOE, since groups seek:.ng suppori are anxious

to apprise the office of their past efforts and the expected results of

present work. In addition, people at USOE can supplement this w1th in-
formation from the files of the Science Information Exchange, the National

Referral Center and other government information agencies.

With special re gard to the award and adrmmst.ratmn of research

o —— e - e —————

contracts, the time of most need for mformatmn in the USOE wculd appear

to be when proposals havé to be evaluamted These are done with the aid of

outs1de comrmttees who have the responsibility for advising the office and

these have need for research hterature whmh :affecta wliefher the p"opasal

should be granted

P L LT s —— - —— e ammmte. w ——— e

As W1th other groups, USOE staff mernbers do not have enough

time to read all pertinent materials. Selective dissemination is as much
‘ a requirement at the U. S. Office as it is anywhere else.
‘ﬁ- For example, USOE personnel have a far greater need than

do university researche 's for publications of the federal government
itself, such as congressional hearings, laws, etc.
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, W1th..n the Dzstmct there is of course no shortage of libraries

and information resources. Serious inconvenience is caused by dispersion

T PR o

of YSOE personnel in a number of iocations, which makes impossible the

best use of library facilities. One researcher and several administrators

»l)
17
o

to whom. we talked indicated that they would make for more frequent use
of the HEW library except that it is some blocks away, and telephone con-
tact does not really suffice. Rather than take frequent time-consuming
trips to the library, they often do without the information.

Such dispersion is not easily ov_.rcome, especially in periods
of great exqﬁansion,

Further, the people in the USOE are on the firing line, subject
to many interruptions and frequent calls for information from all quarters.
Their use of formal channels of information, such as the HEW Library, is

at the mercy of such time pressures.

. Just as researchers and state department of education officials

need information gathering and analysis assistance, so aiso dr fhe members
of the USOE staff. '

- We suggested for the ERIT units a system similar to that of

=

the Supreme Court,

§ 1 _ The Supreme Court Justices are aided by the brightest graduates
from the law schools, who rightly look upon their limited term appointments
as law clerks as a great honor and opportumty So too, the ERIC units and

[ L Centr al ERIC should be served by people Whe, upon gammg their graduate

. degrees, are given appcintments to the 1nformat1on staff. In the ERIC units
these graduates will be under the superwsmn of the advanced subject
:f“ . Tsp cialists in charge. At USOE, they could be superw;;ee:i i)}—CEnE;al ERIC
s and could serve the irformation needs of all USOE, through use of the ERIC
- D central files, contact with ERIC units, and also throngh the many other infor-

mation resources available.

- e e ch e et e cae e ————
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'Because of the unique responsibilitics of the. USOE for the

development of national educational resources, we must expect its inform-

ation needs to grow commensurately with the increase in the educational

systeni.

W
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Section 10
Us'.; of Libraries

We found among our informan’s very few who use libraries
much in person, though some v-e library services through student assis-

tants. Reasons most frequently given were:

: C a) . By the time the information is published, it is "old
; hat, " : '

. ' k) It takes too long to get anything if you get it through
_ the library, ‘

¢) = Library is not attuned to needs of researcher;
librarians are not subject-knowledgeable,

d) Library policies cause excessive inconvenience,
_ e) The library does not provide for subject approach in
O . sufficient depth.
, e ' f) - The library is ‘inconveniently located, or its hours do

.not coincide with the times when the potential user is
able to use its facilities.

A Sl NG 5 g

, __8)__ The arrangement (classification scheme) of the library
= : _ is inconvenient, {Some go so far as to say
X ' "incomprehensible, ")

-—-Not surprisingly, uvse of libraries for browsing was found to
be quite dependent on physical proximity, '

h : Certain researchers were heavy users of the library, These
) were people ‘who had learned to trust the library setvices that most

g librarians are both trained to give and eager to supply. In general,
- thz)ugh,.xt‘ .wa.s;;.he‘~ érééuafg students wio ré-iy on th;_technical literature
while the principal researcher is supplied much of his information through
- | the informal sources. Thus, the graduate students became very important
/ information men in the research projects. Indeed, a definition of "old
fogey" appeared. The "old fogev" among researchers was a man who at

one time knew the literature very well, ‘He presumably had mastered

-

L s
-
’
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it during his graduate student days and his early years as a "researg:her. _
As he began aggressively to pursue his own field of research, his reading -
dirnished and his lab work and informal contacts increased. Eventuaily
he reached the stage where ‘he literature that he quoted was two genera-

tions bekind that quoted by his graduate students., At this point, he had
become an "'old fogey. " '

‘ : The hopeiully symbiotic relationship between reéearcher and
his graduate students may have the overall effect of success{ully blendmg
forma,l (especially written) modes wztn informal.

-.Q;vv‘ R
-
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Section 11

Personal and Project Livbraries
J

The "library' of real use is the one in the office of the user.
Many researchez-s have elaborate filing systems for papers and abstracts.
The materials they use are the ones they personally collect. It is quite
conceivable that the major contribution that could be offered would be a

means by which these personal or project libraries csuld be maintained
in a more effective and less time-consuming way. .

Some researchers reported that they had undere stimated the
amount of cost for acquiring books and other literature, with two results:

a) They were unable to secure ali the materials
i, - they felt shouid have been obtained;

b) They transferred funds from laboe char ges to
pay for books.




T e ~ o T~ e N e hl A A I A SN N T
ﬁ - e k™ el s ettt 2wl : v . g rah Ao o v v Soilioy, ity 2

TR-66-15-2 &

Page i2-1 X

=

- )

~%

Section 12 )
Information Centers ¥

——— - N S e
-
e One of the most urgent needs tnat was expressed during the ‘

I | course of the studies is for informal commumcauon. Many times research-
| | ers are in a position where they need to discuss their problems wiih some- -
‘ one knowledgeable with the field and its literaturs. A girnple document

. retrieval system fails to provide this. A library systern staffed by the non- '
subject oriented librarian type fails to provide the researcher with someone §
1 whom he trusts in his own subject area. Thus the conce pt that evolved dur‘ng

our visit was that of an information exchange center rather than a document -

. | center. This image in its final form took the appearance of ‘something which
* ' | could be called an "alma mater for the irvisible college'. ' |
The center would be staffed by people who would be completely ’

knowledgeable in the literature of its field as a result of theiv involvement -
in 1ts abstracting and indexing. The center, being associated with one of '
the more important research groups, would also bring to its documenfary ' o

task subject knowledge. As each researcher visited the center he would '

4

\ ‘have the followmg advanta.ges- “he would be abie to discuss the literature

\thh a colleague; he would be able to obtain an opinicn after describing his . :
nown project, of what the colleague thought was important or ummportant in, "

K B ‘the already existing literature; he would bhe able to brewse through the

o
. ——— [, i

“documents rather than through indexes or abstracts, { Txme and time agam A

it was pointed out that the actual browsing through a- document is {far more ' *

effective in choosmg one's rea.dmg than merely using abstractg'.) i :

’XY . L5
"‘ » ) I TTTTTTTTTT T ‘ )
o3

\

\ When the researcher left, he would leave a fair amount of L
information about the work that he was going to perform. Thus, later visi-

tors to the information center could be informed of werk in progress as well ' .
as pubhshed raaterial.

-t me i e osee g - - -
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Indeed, the men who run such an information center would fill 2
an interesting function. Though required to become adept in library science,
they start with the stature of colleagues rather than that with the lower
stature usually assigned {5 the librarian. .They are essentially subject

o ' oriented, but their major contribution is to be kncwledgeable and evaluative
rather than ”,creative".\ Indeed, they mustbe gessips whoe enjoy describing
another's Wc_rk rather than self-centered types whe can only give due credit
‘ _ to what they themselves have done. For the information center to be truly

effective it must be more a sulon than ths traditional library.

The salon atmosphere gets ‘o be increasingly important when S
one *uns into the problems of conwventions. Most sducators, like others who
atteiid conventions, seem to go for the conversations in the lobbies and the
kotel rooms, rather than to listento poorly delivered papers, which they £
could have read at far less expense only a few days after the conference. %
The difficulty with the convention is that quite often meetings are haphazard:
Attendees don't get tofalk to those to whom they wish to talk. The other
difficuity, of course, is the frequency with which unstructured dialogue _
% \‘ occurs. The unstructured communication often turns out to be pointless

and a waste of time.

The information center provides a place where periodically N |

| all those working in a field can come together for a semi-structvred. un- o
referenced presentation of their latest results delivered'to an audience

i small enough to permit uninhibited discussions. The recent high popularity

of the closed meeting highlights the importance attached to the small gelect

group. Those few in the information fiéld who have tried the smal® round

table semi-sfructured meeting have found both pa.p'e1:s and the discussions

worth a dozen conferences of the traditional type.

Today's researcher finds that he needs to tour the laborztories
of his colleagues in order to first fuifill part of the initiation rites of the
; invisible coliege and then to make sure that he maintains current awareness.

The information center, which met the approval of so many of the researchers

’
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would not completely eradicate the need for travel to other laboratories. = ™. gt
It would however, eliminate a large number of the later trips. One would
only have to make visits when one had received information at the center

that there really was something at another laboratory which was of high
immediate interest.

4 : . The information man at the center would provide still ancther

= avenue of entrance to the invisible college. : 4

It became evident'during the study that we are about to emerge o

N ' from a period where the most effective form of communication is that of

B 'gifted print"". This is especially evident in the field of educetion. Audio-
visual centers exist at many of the colleges. It became apparent that much
which had been recorded on film presented the type of information which _
film presents so much more effectwely than prmt Unfortunately f11m cata- B

logs offer a poor criterion for deterrmmng whether one will feel sat1sf1ed

after ha.vmg spent f1fteen mmutes lookmg at a particular reel The | type of

; - —— e = ——— e e ——
N

critical view that is needed is the one presented by the movie rev1ewer who Y
W has been forced to sit through the film from beginning to end. But whereas ' “
, the movie reviewer need only satisfy- his own aesthetic criteria, the user of o
( audiovisual research devices is concerned with whether the film is to the )
point. The information cehter requires audioﬁsual collection and storage, - c$
& review and criticism. Prohibitive costs prevent feproducing the film at
< every location; the ERIC Unit is a logical and economic depository for the
- - films in its field. |

At one point during the sutvey the concept of reciprocal visits
came into play. There is no doubt that the researcher should wvisit the ' ' o
. information center at early parts of the contract. It seemed also desirable
_— that the center's information man visit the research group at the end of 1ts _ |
.project. Here the information flow would be reversed. The temporary -

. center of information would be the project; thus rather than being able to ©

talk only to the project leaders, the information man would also be able e




TR «66-15.2
Page 12-4

to draw information from others associated with the project. A far truer
picture couid be gathered from these informal discussions, especially about

such things as negative results, than is ever presented in the formal printed

warinawsd 2:‘."... VWS,
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rmation rman wouid have an oppor-
tunity to be informed about that large amount of data so often gathered in a

project, bai’c which is never used. We must report that the concept of being

visited mstead of visiting was not dnans.mously welcomed. The majority of :

et o s t—— .

researchers was plea,seu wzth both conc‘,pts. There were some however,

who felt that the final visit would be an imposition.
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Section 13

-

Selective Disgsemination

»

Most of the  dugators and educational resear chers wec spoke to
were unfa_ﬁniliar with the concept of automatic selective dissemination.
When we described the concept of material disseminated on the basis of

their own individual needs, most of them became quite enthusiastic.

None of this enthusiasm had a chance to be banked by the statement of

cost. We deliberately excluded the concept of money cost in testing out
the desirability of an SDI éystem. We were far more interested in know-
ing whether the researchers were willing to pay for this dissemination in
a coin that seenjied to be of far greater value to them than contract monies,

i.e., the coin of their own time.

The coin was to be paid in the form of feedback to the dissem-
ination system. The feedback is necessary in order to keep the initial
profile current. We asked the researchers whether they would give us

the following four types of feedback., The firsi three were associated with
materials that were sent them.

1. Material which was of such great interest to them that
- it was read when received

Material which they were glad we had sent and which
they intended to read, but would not be able to read on
the first day. They all recognized this material as -
the type of thing which cluttered up their office for
sometime as long as two years — material they always
mean to read .-

Material which they regarded as junk mail, the type of
materijal which they felt had wasted their time and their
secretary's time in handling

Items that they had read which hadn't been sent to them
by the selective dissemination system

No technique for the mechanization of these procedures was
discussed. The first three items evolved as an attempt to keep track of

- . A . - Y - - - e a e -~
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changes of interest in those things initially inentioned in their prdfilg; The
fourth item was primarily inténded to keep track of new interests. In all,
it was generally agreed that selective disseminaticn requiraed constant

monitoring of interest lest it become just s deluge of materiai.

. Few objections were made to the concept of selective dissem-
ination. The objections were essentially

a) A fear of an overwhelining deluge of material.

b) A fear that if you ever removed an interest in your
profile, you would never receive another dccument
in that area or that if later you become again interested-
in the field you would have iost pertinent materials
announced in the interim.

c) A fear that such a system would be too expensive to
implement. (This last fear was expressed within the
U. S. Office itself.)
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Section 14
Literature Search

. In the educational field we have ne direct analogy to the com-
puterized search facilities of NASA, CFSTI, DDC, AEC, and the like.
However, we helieve the experience in other fields is pertinent to the

assessment of any proposed service for educatioa.

We believe the following should be cbgerved in postulating

gsearch services:

o Many researchers served by such search facilities
either do nct now have available to them adequate
library services (including search) or else do not
effectively use thern.

e ° Effective search service is a direct function of good
rapport between the researcher and the operators of
the system.

‘The results of good rapport aré;

Clear definition of scope and strategy.
Fre}g‘uent corrective feedback during the search.

A product tailored to the specific need, both in
content and form.

Some believe that the elimination of the.human intermediary
in the search through direct access by the re searc'her to the data base
may eventually change this. For npx;v, it is certain that the human inter-
mediary is a critical point in the use of literature search services. Per-
sonal contact between user and operator of : literature search system is

extremely important,
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To Sum Up

Two of threo segments of our community use abstracts to one
eq;tent or another. As we have pointed out elsewhere, there is almost a
complete_laq:k of agreement as to what constitute s a useful and acceptable
abstract. .This should be the subject of much further study, preferably in

-~controlled experiments,

.
-
}
.
-
.
-
-
.
-
-
- .
-
L4
- - o - - hd
- N ~ - - s o ayn v e o e

S —————



TR-66-15-2
Page 15-1
Se ;:tion. 15
Information Tools

Ha[ndbooks, "Guides to the Literature
/ .

Several researchers expressed the need for a guide to the

literature of educational research. The model which one researcher

e - —— . et a—— o -

tomted to is Basic Reference Sources by Louis Shores. This is of

ourse, a very general introduction and reference gulde for all ﬁelds,

and is used in the teaching of 11bran__an_s ~ The approach is the signifi-

o s ome W et - T e mman &

cant thing, Our mformant althoug'h not a librarian, had, as a matter of

[

——— . ——e T ———

fact, studied under Shores and considered that his approa.t.h to the explozta-
tion of research literature was sorething that strengthened graduate
«=ducation. 'this researcher, a university professor, stresses a compre-
henswe training in use of literature, espemally for graduate students,

and believes that a Shores-type book for the field of education would be
extremely useful. The idea was heartily approved by others who were
asked about it. We have suggested that in order to keep it current in a fast
changing field, it should be issued in looseleaf form, much as the law

reporter services are published,

Current Awarenes= Bulletms

With researchers and educators consulted durmg the course of
th1s study, we discussed many possible techniques for improving the dis-
semination of research information. With few exceptions, our informants
expressed the need for some form of "current awareness bulletin. " The

term has various meanings, however, according to the following aspects:
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a) How current is "current? "
b)  In what depth does the bulletin report?
c) What is the scope? Does it include:
1) Brief description of current research and develop-

ﬁ ment, with information on who is doing it, where,
: under what fundmg, etc.

K . 2)  Reports of research results and progress in im-
plementation.
3) Current sources of information including individuals

{who knows - and what), institutions and organ-
izations active in particular fields, published sources

(e. g.» new gtudes to literature and methodology) T

o 4) Announcements of new pubhcatlons.
. 5) Review of current hterature.
‘ 6) Abstracts or other secondary publica.tion.
7 Organizational developments in profes SIOnc.Ll

societies, academic mstltutlons, _research
centers and support agencies.

8) Legislation proposed or enacted having effect
on the field.

We have many examples of puohcatlons Wthh serve the current

-awareness function in each of these modes and in many combinations. There
are two which National Science Foundation provides on a continuing basis

which we think especially relevant to needs in education. They are:

Jap— - - e —ae o - - - - - EREEET S

a) Current Research and Development in Scientific Docu-
mentation, which meets needs described above under (1)..

b) Scientific Information Notes, which reports on (2) through
(8). .

1 There are a number of aﬁalogtes between the field of scie nt1f1c

documentatlon which these pubhcatm ns serve, and educatlon.
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There is no practzcal limit to the ultimate subject scope
in either case. Current awareness in both fields means
knowledge of developments in mformatxon transfer re-

gardiess of subject matter. .

The fieids are immensely dynamic at ‘present and show
no szgns of levelmg off,

'There are severe shortages of skzlled persons in both
fields, which adds to the desirability of the eff,ectj.ve
apphcatzon of personnel, :

. e e e - erem e mmeme— e

They, like other fields caught in the avalanche of
print. are without adequate switching mechanisms.

The NSF publications have been well reszived >y the commun-
ity for which they are published. The educators, in answer to our queries,
have ~1h-d1cated ‘that they need similar coverage in the educational field,
and use those research announcement publications which serve part of
the ficld. Almost without exception, they have expressed need for the

kind of coverage found in Current Re sea"ch and Development

However, within recent weeks, we have received announcement

of a new service of the Clearinghouse for Federal Scientific and Technical
Information, (CFSTI) which promises to meet this need to some extent by

listing federal rescarch contract awards.
There are important differences however:

a) The CFSTI service will cover only federaliy supported
research.

b) It will list currently and will not cumulate.

c) There is as yet no indication of whether research will
be subject-classified.

Nonetheless, we believe it in the interest of ERIC to pursue
fully with CFSTI the use of Umted States Government Research and
Development Reports (USGRDR) 11st1nggs as a basic input to any
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comprehensive current research publicaiion for education. Arrangements
could be made fcr advance release of materials to the group responsible
for the more specialized bulletin,

The study team believes that a bulletin similar in format and
scope to Scientific Information Notes is even more urgently*z_lgéde& and

desired by the educational community.

The keys to the usefulness of such a publication are its selec-
. tivity and its succinctness. The busy researcher, practioner, or adminis-

trator, by reading such a publication, can at least: keep up with gross

trends and be alerted to those developments which he ought to investigate

:m gre ater depth

—— e - . et em e e ———

We would propese as an zlternative approach, the kind of
publication epitomized by the Foreign Pelicy Associations' Intercom.

Each issue of Intercom 1s devoted to a specific topie, within

the journal's general area of interest, {The current issue deals with

Films on Foreign Affairs). Characteristically, each issue begins with some
short background articles. Where appropriate, reviews of prevailing

ideas (or techniques) and trends will follow. There will be a directory of
organizations interested in the subject, research ancl publication centers,

standard reference works, and the like.

Intercom is to a degree both a current awareness tool and a
reference tool, since its presentation in depth, of backgromﬂ and informa-
tion sources does not go out of date ‘until the topic is again surveyed The

timetable of current usefulness of Intercom is, in our experience, about

like that of Consumers Reports which investigantes given products in depth.
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In between coverages, it remains (despite being months old or
even 1 - 2 years old) an excellent fund of data.
A third example is one which combines’ aspects of technical
journal and current awareness tools - International Sc1ence and Technology

This lmui_:ed circulation Journal combines. excellently written state of the
art summaries, with other of the features listed above. It does not con-
tain abstracts, since its subject cover age is so vast, but in each issue is
a section entitled "To Dig Deeper" - which gives a highly select bibliog-

' raphy of readings and notes on institutional sources of information, The
great popularity of the magazine especially among applied scientists in
industry attests to the effectiveness of its mix of conients,. as well as to
its stylistic and technical excellence.

Abstracts and Indexes

Among the points of interest in the interviews was the uge of
secondary publications. Some of the groups rely very heavily on abstracts,
indexes and bibliographies. Others made little use of these secondary
publications because of the time lag involved in their publication. In
general, the secondary literature was the material that the graduate studen:
rather than the poincipal mvest1gator was assigned to peruse.

We asked the researchers what type of abstract they preferx ed,
suggesting three choices:

”

a) An extended title of one or two sentences.
b) A one or twc paragraph abstract.

c) A digest or summary rither than an abstract.
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The third differed from the first two choices in that the first
two choices allowed one to determine what not to read, while the third

presented an alternative to reading the initial article. Much %0 our sur-
pPrise and to the surprise of those we interviewed, preference for each of
these three choices was equally divided. Those who had desired the digest
were those seeking an escape from the tremendous verbosity of most reports.
Those who rejected the third choice doubted the ability of any otaer person
to pick out the items that they themselves were interested in.

The main cobjection to the published abstracts centered around
the dela); in publication. Indeed, there was general agreement that the
time to receive the abstract was before appearance of the journal article.
Such early publicatiocn could alert those who had an urgent need for infor-
mation to contact the initial author. A side effect would be the result on
refereeship. The fear of suppressing worthwhile material would be easad
if referees knew that anyone who wanted the information badly enough was
alerted to the fact that it could be obtained from the contributor of a re-
jected article. The fact that the article had not been published would
present a caveat rather than a prohibition.

Some researchers felt that the published abstracts have little
utility because the data base is too broad. One of the attractions of ERIC
was the narrowing of the data base from which abstracts would be chosen.

The same objections of time delay were attached to indexes
as had been attached to abstracts.

The number of bibliographies that have been putlished have
become so great that one researcher called for a bibliography of bibliog-

raphies in education.
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ERIC - Disseminated Abstracts

In some places we visited, ERIC's abstracts and fiche had been
received. Sometimes our mention of these brought forth interest on the
part of one or more persons in the group, and they learned only then that
these tools were already in house. The jdea of such abstracts and fiche
was of’ten'ac_cepted with interest, even enthusiasm. The factthat they had

not known of their existence in the same building is indicative of the fact

~ that the information transfer value of these items of themselves is doubtful.

These services are new, and no mariceting effort has been done. This
surely is a significant factor. The format of the ERIC abstracts is, in
our opinion, umnterestmg, and the fact that they arrive as a lou se p11e of

P - o e > o —— = ¢ Ae—— e Ah ————

sheets hardly makes for eace of use. "

We believe that it is too early to say what their eventual degree
of use will be. We think that given an acceptable format, they will enjoy
the same use as other abstracts. The thing we seriously question is
whether general distribution of any abstracts is really of snuch ultunate
value of itself., We k;iow for example, that mdexes and abstracts
generally distributed to 11braries,. mformatmn centers et cetera, have
disappointing rates of use unless there is a strong marketing effort on the
part of an intermediary, usually a librarian. Most librarians, in our
experience, are toc pressed with other duties to have time for this kind
of marketing. Further, in all candor, there is for the librarian little

pay-off professionally for such effort.

Therefore, we recommend that ERIC-produced abstracts be
used for selective dissemination and as a base for demand searches,
rather than being sent out wholesale in the rnanner in which the PL, 89-10
materials were sent., If any units are to receive the entire corpus,

strong marketing effort should accompany the distribution.
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Fiche should receive the same treatment — being made avail-

able upon specific request; perhaps through the contractor now providing
hard copy. ’ '

/ As in any materials distribution effort, ERIC should establish

measures of usefulness and of use, and distributions should cornistantly be
tailored to need and use.

5 Factors Affe cting Use of Ai;éi-:-racts ar;d Indexes )

Our informants indicate little or no interest in indexes of
periodical literature, as a current awareness tool. There were BO1YIE
expreésions of feeble interest in Educaiion Index as a retrospective tool,
but its use is apparently limited to: .

a) "Quick and dirty" literature search when you are quite
unfamiliar with a specific topic and need a quick lock
at what is being dore. If it is a field in which the re-
searchker has done any amount of work, he is inclined
to regard such indexes with disdain,

=3 Usge as a didactic tool, specially for upper divieion
aad beginning graduate students.

3

Y 8.

dr Ga
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The principle reasons for non-use often given are:

S

a) Lack of depth and precision of indexing.
b) Time lapse between original publication and the re ceipt
of the index, .

*

Experience in research libraries and specialized informaticn

centers shows however, that periodical indexes are used extensively and

G e e ot et M AL o mem e e - wetme e o —— - - —— e e o et —————————

with a high degres of acéeptance gy researchers under the foiio;vif;g
conditions:
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a) At an early stage in a research problemn, when the
researcher has not imposed upon the study a parti-
cular methodology or critical limits of scope,

) b) When someone brings to his attention a wide array of
indexes in related fields. The researcher is seldom
aware of the diversity and volume of publishing re-
lated to a given subject, or of the intensity of interest
in the subject by researchers in abutting specialties.

c) When he has assistance in the initial screening, much
of which is mechanical and time-consuming.

d) When there is a relatively small delay between identifi-
cation of desired articles and their delivery to him.

Abstracts

Abstracts are of use to the working researcher, and to a lesser

degree to the practitioner. To the administrator of either research or

teaching, abstracts are of use indirectly, since these people assign searcl;-
ing to their staff, and glean the results. To the teacher, abstraccs are a
didactic tool in addition to their use for his own study. To the general
administrator in education, abstracts appear to be almost as useless as

the mass of primary publication. This is because his effectiveness, while

surely a function of his knowledge, does not depend on literature per se.

He needs not literzture, nor abstx ac:;ts, but very specific information.. The
research scholar or scientist can scek out the whole range of concepts, o
writings and techniques, and gradually develop an approach to the best
answer. The administrator must come up with a detision on a pféssing
schedule. He is no moré prone to look fér the a“ns;vs}e}é in abstracts than

he is to go into the library to do a literature ‘search, He will look in his
files, and finding nothing, will call his colleague in whose specialized

knowledge he has confidence.
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This is Interim Report No. 1, prepared for Contract OE-5-99-
264, dated 23 June 1965. It represents a projection of emerging trends in
information technology with reference to the needs of the Educational

Kesearch Information Center (ERIC).

- This is not a report on the survey conducted on the question of
information need? of the educational community, which shall be dealt with

in future reports.
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Section 1

‘INTRODUCTION

- m— f ey e« e ———— - — —————n _tmm mm 7 e o S At . e —— e ——

In January 1966, we ar.é—predicting the information technology

of 1969. The study on which we base our forecast has made abundantly

clear that the useful technology of 1969 will include the automatic processes

which had been developed already in 1965, but had not been widely imple-

mented because they were not then economically beneficial.

'
H

— . ’ " The most significant changes in the period 1966-69 will vesult

from developments which will make economic these '"state-of-the-art"

: techniques.
! The changes already occurring, which affect\the feasibility of
"far-out" developments are: '

The current revolution in printing technology.

The emergence of the public utility concept of
computers.

The ubiquifousness of computers.

CL S o

st The general appearance of the automated retrieval

o center.

e , This report, based on visits to many information- research

centers and on literature review, discusses salient aspects of the predicted

- .. change. ' .

e PSS
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Section 2
THE CHANGES AFFECTING ECONOMICS
2.1 . THE CURRENT REVOLUTION IN PRINTING TECHNOLOGY

-

In 1954 Bafour obtained his initial patents for computer controlled
publication. Although this early advance was made in Fance, the full impact
of computer processing was to have its effect in the United States and the
United Kingdom. For some years now certain publiéhing groups have placed
their about-to-be-printed texts in computer readable form. This transfor-
mation occurred because these publishing houses hoped to save money during
the printing process. Examples were available even three years ago of pub-
lishing houses which had found this process economically) feasible. The
Los Angeles Times places 160, 000 words on paper tape each dav. None of
this is done for archival purposes. The main purpose is to conserve the
cost of expensi;re human justification and hyphena:‘tion. The Los Angeles

Times process drives a hot iead system.

The high quality Time- Life books have been produced by a
photo composition process that is driven by paper tape. These tapes have

been saved although only for research purposes.
McGraw-Hill is also utilizing this technique.

The U. S. Governmenxt Printing Office is acquiring high speed
composition equipment that will be driven from magnetic tape. The
National Library of Medicine acquired less ambitious equipment in the pro-

" cess of establishing its MEDLARS system at an earlier date.

We believe that segments of the publiéhing portion of our
economy will be using computer readable text by 1969, and feel that any
group entering into a publishing endeavor would be best off following such

a plan. We are not sure whether the future lies with photo composition

- ERIC

Aruitoxt provided by Eic:
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de@rices or with hot lead devices. We_é.re convinced that the near future

involves full text input to the printing process.

The significance of this revolution to the field of docy

lies in a new capability that is offered. Ma.nir people have expe'rimente;i
with various automatic documentary techniques for information search,
retrieval, et cetera, during the last debadet All these techniques have
fallen before the lack of economic feasibility for handling full texts. Re-
keyboarding of texts costs one cent (1) per word. The total cost of han:ling
any large coliection by such techniques was prohibitive in both money and

timne.

By 1969 we will have reached the stage whera neither the
monetary nor the temporal considerations of handling full text need be an
impediment to the other aspects of the technology that will be discussed
below, '

2.2 | THE EMERGENCE OF THE PUBLIC UTILITY CONCEPT OF
COMPUTERS

Another sconomic barrier to computer solutions of documentation
problems has been the tremendous cost of computers which would be ade-
quate to the task. Now, after seven years of much heralded man-machine
relationship, the public utility phase of computer ava’'ability has appeared
as a commercial reality. The use of a large, powerful computer system
for just a few short and possibly unpredictable interv. 1s during a work day
is no longer prohibitively expensive. Nor does such * <apability require
that the user either be near the computing capability or be willing to send

" a messenger to its location.

Project MAC at MIT pioneered by piacing consoles not only all
over the Boston area, but even down to Washington and now to Chicago.
These consoles allow one to use the powerful MIT computing capability as
if it were next to the console itself. In a less dramatic but economically

more sigificant way, the Teleregister Corperation placed inexpeasive
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consoles at the desks of many stock brokers so that they could get immediate
response to queries from their clients. Todzy we find IBM and General
Electric in a nationwide competition to supply similar services to occasional
customers through the public utility concept of plugging in to the computing
capability when and if needed. Both companies hdave been so swamped by
over-eager use of their system that small groups are popping up over the

country in an attempt to get into this new field.

Thus we see that a lack of need for a giant computing system
over one or two shifts per 'day no longer presents an economic barrier to

the use of such a system.

2.3 _THE UBIQUITOUSNESS OF COMPUTERS

Apart from the public utility concept, the past two years has
seen a general acceptance of computing equipment as being the sort of thing
tnat most enterprises have available. The ubiquitousness of computers
testifies to the change of attitude, towards these devices, From 1950 tc
1955 advanced thinking ge.nerally accepted these devices as being phenom-
enally powerful calculating machines. They were used by mathmeticians.
From 1952 to 1960 advanced thinking was concerned with robotology. Auto-
matic "this" and automatic '""that'" were the vogue. The machines were the
concern of the cyberneticist. From 1960 to 1965 advanced thinking was
concerned with man-machine relationship. (A properly- attuned pecple
would interact with the computer.) The machine was the concern of the
computer oriented scientist. During the period 1966 to 1970 the compu.ter
is to appear everywhere. It has reached a new high of being only a machine,
It will be available to everyone, :

During our survey we found computers at almost every university

we visited. We found computer systems, some of them quite advanced, at

many of the State Departments of Education we visited.
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The rapid development of these systems indicates that there will

be no economic barrier to convenient computer installations in the users'

organizations. The installations will probably proceed apace, and will be
used on a shared-time basis. '

2.4 THE GENERAL APPEARAICE OF THE AUTQMA""’ED
* RETRIEVAL CENTER

Many large information processing services have appeared in
the past decade. DDC is a prototype of such a service. NASA has been
providing an excellent retrieval capability in both decentralized and ceniral-

" ized form over the past three years. The National Agricultural Library,

responding to national concern, began to automate. its Pesticides Library

last year, The National Library of Medicine has done pioneering work in -

order to keep its century-old system responsive to the pressures of *oday.

Even the Library of Congress which because of its large)and successful

cperation, has the most to fear from "upsetting the apple cart", called for

bids during the first week of January of this year, for automation of its

bibliographical processes.

There is no lack of prototype systems to test the various aspects
of the new technology. Indeed the present fear of both COSAT1 and the -
National Science Foundation is that there will be such a proliferation as to
create a system less effective than could otherwise be achieved. These

fears center around concerns of optimization rather than cencerns of
econcmic feasibility.

2.5 SUMMARY

In the preceding we have tried to point to the rapid evaporation

of certain economic and prototype impediments to 2 more automatic tech-

nology. Although these considerations are of major importance, there

-remains the even more important consideration as to whether a more auto-

matic technology is technicaily capable of satisfying the needs better than
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existing conventional techniques. If cdmpa.rison between conventional and
autornatic technology results only in a "draw" we rnust ask whether the

change appears to be warranted cn the basis of economic advaniage.
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Scction 3

CONCEP'TS AND TECHENIQUES

THE INFORMATION SYSTEM — AGTIVE VERSUS PASSIVE

With regard to the dissemination function, the information
system — a library for example — operates in one of two mode 8: active
or passive. Most systems du both.

4 library is operating as a passive chssermnator ‘When the user
asks for a book. It is an active disseminator when the librarian sends a
bock to a user because he knows that it will be of interest, even though
the user has not even yet heard of the book.

Active, selective dissemination is a very cld idea, but one
which is extremely expensive when done in conventional ways. Tl e ad-
vent of automatic information te c;hnology — especially the general purpose
computer -~ made large scale selective dissemination eéonornically feasi-
ble for the first time.

3.2 SELECTIVE DISSEMINATION

At the present time, many organizations use programs of
selective dissemination of information (SDI). Most of these are doing so
under conditions which make it unnecessary that the system demonstrate
its economic value immediately. (IBM because it has a vested intere st;
‘certain scientific installations because of the high order of urgency in *

- ——— et e e e - .- _ . e

thelr wor’{ )

This is not to say that automatic SDI is ecenomically unJust1-
fiable; quite the contrary — it is probably a truism that given the same

task — general SDI is for all practical purposes only economically possible
using computer techniques.
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Compuierized SDI is efficient. The question we mwust agk is —
.8 it effective? " (in terms of our goals}. For ERIC this que stion will

hiave to be answered at a later point - on the basis of further study and
expevimentation. We wisi at this time to point out scme of the outstand-

ing developments and findings in the work done thus faz.

Example: NASA and SDIL

NASA delivers to certain information centers every fortnight,
coples of the tapes used to produce the abetracts appearing in Scientific

and Technical Aero&paw Reports (STAR) and the International Aerospace
Abstracis (IAA).

These tapes are searched for profilez which match the profiles
of resecarchers served by the information center. Where a documeni
profile matches a researcher's profile, the abstract is ;;'riznted out and
gent to him. He then decides whether he wants the full text of the document.
Feedback mechanisms reflect changes in researcher's profiles.

Some doubts have been raised akout the effectiveness of SDI.
These usually center on the difficulties in measuring (1) Accuracy of pro-
file, (2) Effectiveness of feedback mechanism, (3) Relevance and recall,

3.2.1 Accuracy of Profils

We consider that at least four types of feedback 2re needed in
order to first correct the initial profile and then have it tra:lk the cha,ngmg

interest. These four types of feedback are:

1) What document was the man senf which interested him
sufficiently so that he read it immediately?

2) What documents were not read, but are of the class
which the recipient feels interests him? These are the
documents that sit waiting to be rsad for 25 much as two
years. Though the recipient does not actually rcad
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these, he would feel the system inadequate if he had not
received them.

3) What documents were sent that the eci-ient regarded
.——28 "junk mail"? These are the documouts that he feels

a4 3 femesmTmba otes oSt __.ea1
waste his time, threaten to inundate the recipient with

uninteresting matter and thus to bury and hide that very
important material in group 1. Even with the recipient

. who has no scif-control, there is danger from the
material in group 2. '

4) What material did the recipizsnt read that the system
did not send him?

With the above four groups, one can even create a fifth group
of newly emerging material which might be of interest to the recipient
and should be dangled before him. This is to find out in which one of the

three classes the new material falls,
The measure of these depends largely on: )

3.2.2 Effactivene gs of Fegdback Mechanisms

We have doubt about the ability to get feedback from users
about information in categories 1 through 3. We have grave doubt about
the ability to get fesdback about the materizl in category 4, except in
situations where there is an excelient rapport directly between user and
operator of the system. This condition is, of course, ideal but not tc bé
expected because (a) many researchers, competent insofar as their sub-
ject matter command, are insufficiently motivaied and/or trained as far
as making effective use of information sources, (b) the depressed state
of information personnel training and staffing pre cludes any wide-scale

use of information system operators in this way.

The two conditions combine t» make difficult the kind of mutual

respect between user and operator which is nece ssary for good feedback.
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Neve rthele 35, those whom we interviewed in the field_ oi educa-
tion assured us of their willingness to supply such information in order to
receive selectively dizseminited material. Thwvs, we will hazard a guess
that experiments in selective disserninatiovr, the high success of the pres-
ent IBM internal disgsemination and the eagerness of the clientele we inter-
viewed m;a‘ke for a controllable large scale selective dissemination and
off-the-shelf capability by 1969.

3.2. 3 Relevance ami'Recall

Experiments are being conducied to develop measures of
relevance and reczll which are better than those used by the Cranfield
Project whichhave been severely attacked. The effe &tiveness of SDI, like
that of all indexing systems, hinges upon those factors which create good
indexing. We have not yet created adequate tools for mdasuring it; we

do not yet even know what good indexing is.

.

A vossible way out of the miovavsg is not to indax at all, and
to use full text for identification of a profite mastch., Resulis of experi-
ments in this direction indicate that computer dizseminztion hased on

full text ig at least as affective as with human dissemination.

Another possibility is the development of better criteria

through experiments utilizing full text -- now «concmically possgible.

clective dissemination is very expensive. Present dis-

appoiniments have not come from technical failure, but from the cost of
running such an operation. Suggestions have been made that these costs

can be cut by disseminating to groups instead of disgeminating to indivi-

duals. It is our belief that such diesemination would .ot have met the

needs cf those to whom we spoke. Feasibility of selective dissemiaation

-i8 not so much based on some absclute economic tesé. Rather the frasi- .

bility depends on the génuine need for the information and the determina-

tion that those who need the information are to get it. |
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3.3, INDEXING .

3.3.1 Motivation for Automatic Indexing

Modern retrieval cr dissemiixa.tion can be done on two differ-
snt types 6f material. One type is full text. Wozrk of this nature has only
heen 2xperimental up te new. due to the tremendous burden of full text
retrieval from the point of view of input costs and due to the lack of ade-
quate scorage mechanisms. Most retrieval and dissemination have been
done on text to which index terms have been assigred by human iandexers.
To a large extent, the present success or lack of success of our system:
zan be attributed to this. Indexing has bsen so impertant that there has
been much experimenting in attempts to determine whether it can be per-
formed automatically. The motivation behind these experiments have
been three-fold. There has been a motivation of robotology which for

. our purposes can be dxsregarded There has been a motivaticn due to an
attempt to find a more com.giete way of indexing, to produce indexes
whmh are better than those prepared ny peopie, and which can be per-
forzn. 2 on larger bedies of text. The third maotivation is based on the

belief that people who are willing to be indsxers are not the type of people

wheo are capable of indexing intelligently. Thes, the third motivation has

been centered not so much out of beiief‘ that humans cannot, index well,

but that humans will not index well.

In any absolute sense; this idea is patenily abeurd. There
are highly intelligent and capable people who derive satisfaction from in-
dexing, a2nd who do it well. But the skills zre not easily learned. As

Pamzzi said,

s - ~a - - - — —_ -

"Morecver, catalogers haie io learn their busizess
and it takes time to teach them. "

Fzrthermore, it is undeniable that many competent indexers

and catalogers do tire of the work and move into either subject
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spécialization or "ou‘tput" (reference) services. The competent indc:zer or
cataloger is ideally suited from certain points of view to do "output" work,
being farniliar with the overall subject structure and language of the system.
Mechanized aid to the indexers should help alleviate the shortagé of output.
personnel, assuming that people can be transferred {(or deferredj from one

to the other function.

3.3.2 Automatic Indexing Trends

Other types of automatic indexing are dependent to a greater
or lesser degree on the avajlability of computer readable text. Some
feel that one can put into the title, significant paragraphs and major

headings and achieve some form of indexing. Others insist upon full text.

"he state-of-the-art in automatic indexing, has been recently
suxveyed by Mary Elizabeth Stevens (National Bureau of Standards). This

s.ttidy' spells out developinents in the following areas:

- L

—— - e - Cm e—— . e

L]

.l) Indexes compiled by or with the aid of machines.
2) Keyword techriques (e.g., KWIC).

3) Experimehts in automatic assignment.

4) Automatic classificatioa.

5) Associative indexing.

We have no doubt that there are many ways to effectively use
indexes based on computer-manipulated full text. We do not believe that
comnlstely automatic indexing is as effective as human indexing. Com-
pletely satisfactory automatic indexing may be a chimera, even given a
great deal of furthex research in the supporting logical and linguistic
Processes. However, we do not believe that it need be as good as human
irdexing in order to be useful. The key to its use lies in aiding human

indexing and guery.
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Computer technology is a long way from doing all the things
which competent hurnan indexers can do. But it can do some, usually less

demanding tasks, and thus free the human for higher-order work. ~This

2| is especially important in this time, because not only can we not find

o enough indexers, we cannot find people to train indexers.

QA‘ * < . .

.'-S::i} ° - ] 3 4 . 1443
& Automatic indexing can offer certain logical controls, aiding
A"( )

the indexer in what might be called the "housekeeping' tasks — those which
lessen the inconsistencies in the structure of his subject array. He can

: utilize the product of computer indexing as raw material.

5 : 3.3.3 Full Text — Its Advantages

Discussion with researchers who are working with full text

technique has elicited what they believe to be certain suBeriofities in the

method:
1) " It does mot try to anticipate the needs of a later date.
2) It does not rely on choosing labels which will satisfy
particular requests. ,
3) The retriever can manipulate the text himself. (This
- could be especially helpful in on-line operation, allow-
ing a browsing function. )
B 3.3.4 Summary
m(, Full -text operations developed thus far are very promising.

(RO
.
»

We believe, however, that by 1969, this technology will be emerging from
the experimental stage into ''state-of-the-art", rather than "off-the-shelf",.

To the extent that the capability is available, it will be without
5 doubt expensive, and rationed just as computer time is rationed in the
Project MAC Operation now. Open shop operation for the individaal re-
searcher would be, under these conditions, very wasteful. The informa-

tion system operator is not, under present conditions, used effectively.
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The solution, however, is not to turn over his functio= and the powerful
new tools for the job to the researcher. The solution is to change the

role of the information nan in the research community.

TO SUM UP: The most effective indexing in 1969 will be

neither human nor machine — it will be machine-aided human indexing.

3.4 ' SOME GENERAL SYSTEM ASPECTS OF BIBLIOGRAPHIC
PROCESSES ,

Some doubt remains in our minds as to the appropriate time
for incesxing to take placé. Onz ¢f the avticeable facts during this study
;,nd others, especially the APA study, has been the extreme lag between
the initiation of the work and the publication of its results. The added
lag in secondary publication (e.g.. abstract bulletins) is even more aggra-
vating. Thus, the work by Buckland of Inforonics and the proposed system
of Athertorn of the American Institute of Physics, were of extreme inter-
est to us. Their efforts are concerned with full text manipulations before
printing with the aim of avoiding all delay in secondary publication. " One
must be sker‘ical and wonder whether this will cause a delay in primary
publications. We have no doubt about the capabilities of pre-indexing and
pre-catalogii.; publication information at that particular time. It can be
done today. No doubt, some will do it in 1969. The question arises
whether those who publish the educational information would be willing
to pay ihe added expense of indexing and cataloging. Certainly if this
decision were in the hands of the U. S. Office of Education, we would _
heartily urge that it follow the advanced thinking of the American Institute
of F..ysics.

3.5 RETROSPECTIVE SEARCH

Retrospective search using computer aids is a reality today.
It is performed more than adequately at NASA, at National Library of

Medicine, at DDC and at other installations. Today's retrospective
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computer search characteristically produces a demand bibliography, using

programs now availabie for yesterday's computers.

Thus, CFSS, deveioped by IBM (San Jose) can be run on 1410,
and provides demand bibliographies with abstracts under cornditions of

search for more complex than mere Boolezn "and-ing"” and "or-ing', and

having aspects of role usage.

In'erestingly, the »perators of the Knowledge Availability
Center {Pittsburgh) who use the input and programs supplied by NASA
perform all‘retrespective seazch manually; they are convinced that they

"cannot get a product from retrospective machine search which will satisfy
their quality standards. '

Without in any way disparaging the enormousg improvement
in literature search quality made in recent years by DDC, it should cer-
tairly be said that the product is far from being what can be done manually,
e~ren by intelligent clerical assistants, let alone by a highly trained librar-
ian. The volume which is done is the decisive factor.

As with indexing, 1969 offers computer-aided human

search.

The question for 1969 is not whether the computers-aided
retrospectiive search can be perfermed so much as how it should be per-
formed and who should perform it.

At present the request for literature search, either manual

or computer, must be formulated by a highly skilled person in order to
be effective.
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3.5.1 - "On-Line" Search

Among those who favor the use of the computer directly by

the regsearcher, in an on-lin=

wode, the hone ig that 2 creative dialectic

wommrw ws e v -, W W -

between computer and researcher can be made availabie without the human

intermediary. If such is possible, it probably will be done, if for no &)
other reason than the fact that as a sncietr, we incline to inveei resocurces .

in technology rather than in human beings, the latter being less predict-
able. It would take a yreat deal of money and other resources to educate

educated, there iz o guarantee that they would remain available to do so.

On-line, interactive bibliographic systems are now being
developed.

*
Such systems, when developed, will be available for use by

the researcher directly, or by an intermediary.

3.5.2 Some Examples

At MIT, Project MAC provides a beginning toward this kind

of interactive device.

Project INTREX will push for extensicn of MAC-type opera-
tion for more general use. INTREX is described in a separate report,
as a prototype which illustrates a great number of the concepts, tools
and techniques that mark the state-of-the art and experimenta! develop-
meut in information technology.

Based upon discussions with users of the MAC svstem, we
offer the following general comments:

This application of the '""no-intermediary' principle appears
Yy P p

to have a high degree of appeal to its users. : .
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_ We are not sure whether the user of such a system will be the
researcher himseif or his colleague who is familiar with the workings of

the system.

Examples of this user-colleague relationship exist today.
Reading files are examined on the 7090 at Pittsburgh after telephone re-
quests from colleagues as far removed as California. Oar informant was

very satisfied with the adequacy of the service he had received from such .
an intermediary. '

The dialog will aid the re searcher by allowing him to narrow
down his bibliographic search to really pertinent citations. 'Conversely,

. it offers him a technique for examining 2 larger corpus of choices. Anong

the important side benefits of such operation will be the fact that the re-

questor's interest profile can be automatically updated for SDI use.

It is too early in the game to predict the patterns of use which
will emerge. It is very likely that there willbe highly individual patterns

of use and non-use of this systern, as there is of conventional libraries.

3.5.3 Use Patterns

Of at least equal importance for progress in theoreticzl in-
formation science, is the fact that the computer-aided system can make
available an enormous and constantly growing corpus of data on pétterns
of information use. '

By 1969 it will be possible to retain computer data that re-
flects the use of the information systerhs. Though such retention of data is
‘presently postulated as a by-product of the system, it may turn out to be
of more important long-range value than the immediate xids that the

-system will provide to the research unit.
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3.5.4 Fact Retrieval

The experiments which lead in this direction are characterized

as ''fact retrieval® and Iragment retneva.l” (A ‘recent rtlcle de-

———— tm—— — e —— e p— - -— -

velops the notion of a ""concept hbrary" )

Primitive systems have been put into opera.ti.on‘ They await
more complex syntactic.and semantic computer capabilities befors they
can operate in a smooth manner. JHowevar, even in their prese~* vough
manner they promise capabilities and usefulness as a broweing
Their experimental use, as well as any practical use, has been inhiuited

by the absence of sufficiently large storage mechanisms. Infoimation

“has had to be kept on either iaadequate disc memories of today or on

e —— - — e et ca *  m—————— -

frustratingly slow magnetic tapes. Delivery of the trillion-bit (10lz

)

memory is promised for 1969. Even a memory of that dize will be in-
adequate to store the graphic data of interest, but will certainly be suffi-
cient for non-graphic data of any ERIC unit. The .cost, however, is
likely to be prohibitive. |

Thus, 1969 will not bring the availability for ERIC's uses,
cfa generahzed "fact'" or "concept" type retneval
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We obtained from our respondents among the research personnel
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3.6 AUTOMATIC ABSTRACTING ) .

a wide range of responses of our questions regarding abstracts. Two kinds
2o of spectra emerge:

.1) From heavy reliance to no reliance on abstracts.
I : » 2) From:
_{"'j} ""Abstracts tell me what to read"
;: 'i to
- Lo "The only use of abstracts is to teil me what .

I don't want to read. " . .

(It is probably not a trivial matter to underscand the

difference, operationally, between the t\n}o attitudes).

We find an almost total lack of agreement as fo what constitutes

a usable abstract. This fact ulone dissuades us from expecting by 1969 any '1"
o’ automatic abstracting of real value to ERIC.

. The programs now in development Iack entirely the ability to
paraprkrase. There is likewise no sign of concep» recognition capability
being a reality in the next few years.

Fa The best that can be expected along these lines by 1969 is some
‘ form: of machine-aided human abstracting. Even this would depend on a *
,} more adequate definition of a useful abstract.
";&?%; -
| 3.7 TECHNOLOGY FOR MOCST- USED PATTER’\IS OF INFORMAT ION- N
5! - GETTING
‘t« The subject of information use patterns is more basic than the

" subject of technology. How we are to do something is hardly a question
until we know \_v_l_xigwe are to do. In this report, we are, however, limiting

our discussion of use patterns to those which have technological implications.
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We have dealt with some advanced systems, including several which are

very popular as research subjects, but which offer little hope of use in the K

near future.

We would do well to take stock at this point — to ask ourselves 3
what we are trying to do. We are trying, of course, to facilitate the trans- %
" ' fer and use of useful ideas. When we choose a technology for this purpose,

we would do well to invest in proportion to the degres that a tool will facili-
tate information transfer. ' | g

- . Research is dependent upon both formal and informal modes of %
. communication. Armrong the members of an "invisibie coliege' — peer group
of researchers in a given specialty — the informal modes are extremely 8
‘g important. For some purposes, face-to-face conversation is the most effec-

tive and efficient mode. However obvicus this may seem,' many researchers
have emphasized this to us in our interviews. Frequently they have gone on
i i : to say that next to personal conversation with someone who knows the answer
1 (or where to get it) the single most valuable ool is the telephone. They are,

of course, deterred from loag distance calling except in cases of real urgency.

3.7.1 | Telephone Use

N 4ol -

The research community has a mechanism for iong distance
communication. The telephone would be a great boon to the transfer of

research information. Its use should be formaliy postulated in an informa- N
tion system.

3.7.2 Videophone ' -
> Jules Mersel visited Bell Laboratories recently, where Video-
{_Q: phone was available. His description of it has icteresting implications for

long distance commurication of research information:

"I spoke to an individual in another part of the research - o
laboratories. Visual communication was excellent. One 3
could tell the reaction of the other individual very, very #
easily in the form of frowns, srniles, consternation, .
agreement. I asked that individual to hcld up a document. "

*
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it was a typewritten page or a printed page. I was able to
identify that it contained names and telephone numbers, by
its form. This was a deducticn, however, since nothmg
could be read. I held up my own notebook and it could be

o Fa L PR N $a .1~
identified 28 2 book, buf ne more identification was sble io

come from it, not even the identification az to whether the
writing was written or printed. Thus, the Videophone will
.provide an important people communication link that may be
. used in the regearch information dissernination program.
. " In itseli, it has much, much too narrow a band width to hope
to provide document transmission or examination from a
distance. "

We postulate the use of vidzophone networks by researchers
in the 1969 era. |

During the course of our study, we have been very much

concerned with the question of whether to move information to researchers

or vice-versa. The videophone has some good qualities of both methods.
Two-way television has similar features, and is being implemented or

planned in some of the locations we visited.

Videsphone and television are highly adequate for person-to-

person coinmunication, but inadeguate for transrnission of the printed page.

3.7.3 . Long Distance Xerox

One of the important forms of long-range fast communication
which came up during the course of our study, was long distance xerux.

We were unable to determine when such a system will be available or its

cost. We have no doubt about the need for such a system; we merely lack

the capability to predict with any sense of assurance ¢+  .his will be off-
the -shelf technology both in capability and in coet in * vo9. We hope that it

will be available to take care of the need for rapid transmission of the

printed page.

3.7.4 Audio-Visual

It'is very evident that the whole area of A/V is high in the list
of presently -available but under -utilized technology.
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The film librariecs we observed it some universities are
-“’) ’
& impressive. At University of Southern California, there is a pre-cataloging . B
7 - effort under way to speed the dissemination of films. J
& i)
A ’ There is no doubt that film and video tape are superior media .
3 for certain kinds of information transfer. An adequate system for the 1969 = §B
e era will serve the user needs for these, as well as for audio recordings. -
3.7.5 Print Readers 27
;;; - Thus far, we have dealt with the change in economic factors ,
et attendant on the ready availability of machinable text, evs n when prepared -
e by kevboazd operations. =
B The potential for developnment of generalized optical print .
"‘ readers opens opportunities of another order of magnitude.
14 ' The advance in character recognition in recent years has been :
- great. A recent demonstration on handwritten numbers, for example,
. 4&': M <

showed a 90% accuracy. Optical sensing of type font is of course much
more aczurate, but readers {or all or most fonts need yet to be developed.
We believe this to be technically feasible by 1969. -

gy

When available, print readers will eliminate the need for
keyboarding for input to indexing, abstracting and SDI systems. There are
o two likely effects:

. 1) Economic - great expansions of possible services as a

result in economies in clerical operations.

T 2) Technical and theoretical — probable spur to develepment

- of automatic natural language operations, iadexing, ab-

stracting, etc. :
3.7.6 Consoles .

Consoles are of course available today for manipulation of

natural text. We expect to see a large growth in their utilization for

. ‘editing, and for bibliographic efforts of all kinds. Hopefully the increased 4
use will result in decrease in costs.




- BN

]
B

. 5 0 \ A, :
T i —"th s i AR N0 e N O Pt 3 e Tt S0 5 L v PR s

Ay} ce ¥

TR-66-15-1
Page 3-17

-

i__nformation Netweorks

ot e —

Information networks have been propocsed many times to the-

stantly improving communication gsystem among information sources.

fThe communication means discussed in this report will be incorporated

t

|into presently evolving national networks.
! <
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Section 1
Backéround Information

It is the purpose of this report to sketch an orderly transition
from wherever the U.S. Office of Education found itself in the spring of
1966 to what is feasible and desirable for 1969. Feasibility was to be

based upon w hat had been found out about the state of mformatzon tecn-

nology (Report No. 1). De s1rab1hty was to be based - upon what had been
found out about the needs of the educational research community as re-
ported in Intenm Reports No. 2 and No. 3.
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It was entirely possible that we would look upon the present
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ERIC situation as depiorable. The very term "corderly transition' was
aimed at 1nd1catmg that the U S Off1ce, due to 2 neec’ to act, had taken

necessary but undesuable actlons and were now to recezve enughtened

corrective information.

As citizens we are happy that the course taken by the U. S.
Office out of its need to act can be seen with hindsight as having been
eminently wise. The orderly transition that we propose iurns out to be

an augmentation of the Office's course rather than a violent revision.

Early in the history of ERIC the U.S. Office rejected the con-
cept of an electronic kludge and substituted the concept of information
centers. As a computer firm we are not adverse to electronic technijues;
indeed, there are places where we suggest it. However, we applaud the
fact that the U. S, Office chose to identify information needs first, and
put minor emphasis on the technology required to satisfy the needs. The
danger always remains, whether it be with traditional libraries or with

the new technology, that people will insist on sat1sfy1ng that wh1ch they
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kno;av how to satlsfy rather than that which needs theu' help
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. Se ctiox{ 2

Informatms Approach to the Problem

It is very easy to become confused about the problem that is
to be solved. It is primarily an information problem. From a traditional
library point of view one could assume that the problem is concerned with
accumenis. From a modern computer point of view one could become
equally well confused with thoughts about electronic stores, switching |
. networks, and displays. However, when lookihg o.pon the needs of the ,' 5

clientele it became evident that neither of these was the problem.

The problem essentially centered around placing information

e m—— ——————— . —— e - .~ an

in front of those who needed it about three geconds before they were
Al i

ready to recognize the need. We recognized this as an unobtainable goal

It requires an even deeper knowledge of people than is presently demanded.

We chose the above goal in analogy to the problem of travel. The real
answer tO one who wants to get from one place to another is teleportation.
Teleportation is not feasible, but when we reco gnize that the ideal is to
get from one place to another in zero time, we no longer get confused into -
spending too much time on the width of railroad, or the speed of jet planes.
We concern ourselves with reducing the amount of time in which an individual
can come from his truly initial departure point such as home, to his final
‘arrival point, such as the office he must visit. Magnificent improvements
suchlas an increase in the speed of airplanes fall into their proper perspec- |
tive when one notes that th: time from home to the airport and from airport . ,,-J
to office remain tae greatest element. | %

The problem of information transfer does not ccater around s

books, docurnents, conferences, or computers. The problem centers
“around anything which prevents the individual from ge‘ting the information

that he needs at precisely the time that he needs it. In our study we
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attempted to identify some of the items which prevent this'information

transfer from occurring. The suggestions that are made to the U. S.

Office are motivated by our belief that these augmented functions of
ERIC will reduce the items which block information transfer.
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Section 3

The Accounting Nature of the Problem

N
2

Much to our surprise th major impediment to mforma.tmn
transfer in university research contracts came not so much from the
information explosion, but rather from the accounting system used in
government grants and contracts. Contracts are written in such a way
that the acquisition of information from other groupé is hidden as a non-
specitied item. Time spent acquiring information is- time spent on
obtaining information not specifically promised in the original proposed
statement of work. Ai:tempts to get the infsrmation on ocverhead or to
read it on overhead zre invariably opposed by the administrative pecple
in the organization. Thus, information transfer runs into a frictional

opposition from both the project m'ana.ger.and'the administrative group.

The solution is simple. It calls for the U. S. Office to change
the format of its contracts. Reading and acquiring information should
become a listed direct charge. Indeed, as much attention should be paid
to seeing that this proposed portion of the work is fv‘ﬁlled as is 13&11d to

seeing that the final report is delivered

In Report No. 2 we note the times in a cortract when reading

is liable to be heaviest; these are shortly after the grant is made. The
" proposal as written implies that the principal investigator has all the

nezded information already in his hand to allow ‘um to conduct the researcl.,
After the contract is received the proposal manager is then faced with the
problem of how he is going to carry out the efforts he so glibly proposed
to do. It is during this second four weeks of the contract when sufficient
time has been applied to discover the hidden difficulties that there is the

greatest need for reading. It is our sujgestion that the second four week
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period be devoted by the research team to reading as a direct charge for

which no apologies nced be made. ' ;
We feel very strongly that ERIC Units will form the proper in-

formation centers. We believe that contracts should be funded ir such a

way that the pr1nc1pa1 investigators or their managing lieutenants be funded

for travel to the appropnate ERIC Unit. They will find a complete collec-

;:-:j‘ ' tion of documems there. More than that, they w111 find ﬁebple who have read

all of the documents and can give them at least theu: own evaluatzon as to

. . a—— -t e o

what is worth reading and what is not worth the time. They, of course,

will select those iterns which they feel will be worthwhile. Of eéual im-
portance, their visits will inform people of the ERIC Unit about what their
groups will be doing., OCther visits will have left information which will
allow the ERIC Unit to inform the visiting project manager of yet unreported
work being done at other research groups. Thus, the pr::ject becomes
informed of both the documentary and non-documentary itlormation
necesgsary for its operation. ' .

e
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Séction 4

Journal Literatui-e

Publications compet1;g fggfa}qte_zntigri _t_a#p_fﬁ_é!formsl of Eooké,
periodicai‘articles, and reports.:
The report literature can be more fresh and immediate, since

it is unrefereed and there is less delay in publishing. Journal articles are

generally more concise, and have usually been subjected to some critical
review, but there is greater delay.

During our study we found the need for short and iong reports.
We urge the U. S. Office of Education to make provision in its research

contracts so that reports in the form of journal articles become an end

product of the contract as well as the standard report to USOE. I is

conceivable thdt there are cases in which the joutnal article would carry

the substance of the report, in which case an additional report would be
) ‘ unnecessary. '

There is no guarantee that the article will be accepted by a
journal, but in that form it will likely be of valu: in the ERIC collection.
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Section 5
Central ERIC

The Central ERIC Unit forms three important functions, The
" first of these functions is that it acts as a collecting agency for the more
2 noteworthy of the reports abstracted and indexed at the specialized ERIC
% Units,
4 - - .. Another function performed by Central ERIC will be that of
*:;' providing communication among the various ERIC Units. The third _ _
f function which must be provided by ERIC Central is to act as a coordin- -
= - ator for the various ERIC Units. .-
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Section 6

ERIC Usits

The Lkeart of the educational research information problem
soluticn is the provision of ERIC Clearinghouses. These.clearinghouses
~ ' must be information centers rather than merely document processing
centers. The task of establishing clearinghouses will center initiaily
around acquiring, indexing, and abstracting documents. The clearing-
. house must however, beceme, in the eyes of its clientezle, the center of
all information, both published and unpublished. In order for this to be
achieved, the center will require constant feedback from its users.

The center will be formed out of the initial set of assumptions;
each center must continually ascertain which services have been useful to
particular clients and which services are a nuisance. The decision will
be a function of the user. Funds must be provided to the center in order
for it to obtain this feedback.

The literature service provided by the ERIC Units must be
combined with the ERIC Units' concern for understanding the user habits.

o ¢
R [ AN

* The ERIC Units should have the goal of atiticipating the needs 6f its users.
' It should be able to offer the right information at the correct time. This

can only be achieved by knowing its clientele eicceedingly well,

The prime example of an information service which operates
in the above manner is the Senate Law Library lo. ated in the Capitol
Building. Here the library is comparatively small and concerned only
with the laws of the United States. Such a field however, is not larger than
the concern of the various ERIC Units. The clientele is very small. There
" are only 100 prime clients. The goal of the library when we saw it, was

to have the proper book waiting when a page arvived from_i;ﬁg _ floor. f[‘his
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was achieved by knowing who was going to speak on what law. Books were
selected ahead of timne with slips inserted in the correct page. Thus, when

2 request came for information it was satisfied immediately.

The users of the ERIC Units are not as prestigious as the
members‘éf the United States Senate. Nonetheless they form a small

group whose needs can be known,

Great rapport must be established between the center and its
users. With the tremendous amount of literature that is continually
accuraulating, help is needed in knowing what not to read. The average
researcher has only a limited budget of time which can be spent reading.
The time he spends reading one item is time that cannot be spent reading
another. Thus, the user must learn from experience to trust the recom-
mendations of the people at the ERIC Units. In our time, characteristically
the researcher distrusts the judg';fnent of the librarian. The ERIC Units
raust be staffed by people so sub:iect oriented as to warrant the researchers'
initial tentative trust and to earn his permanent trust.

It is quite difficult to obtain good indexers and abstractors
for clearinghouses. The task requires special capability and knowledge
of library techniques. The rewards for this type of work usually do not
increase dramatically with the passage of tirne. The work is interesting
when first encountered. It allows one to be paid for reading and keeping
up with one's field. We strongly urge that the role of zbstractor at the
ERIC Units be considered a role endowed with great honor. We have in
mind similar roles played by the foremost graduates of law schools vying
Ll for the honor of being clerks to Supreme Court Justices for a period of
two years. The position of abstractor shoulé be considered as ‘a post-
graduate position of prestige. It is a learning position. It takes place .
at the center of information flow, Ii allows one to communicate with all .

the researchers in one's field before the abstractor has made his own
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reputation. It allows one to beccme familiar with all the &eshly written
literature in the field.

‘ Review articles are needed to give proper perspective. ERIC .

Units should be staffed by those people who have had the requirement of : E
= being familiar with all work being done in their field. It should be the
¥ - duty of the ERIC Units not only to abstract and index, but also to create
the review articles in their own fields,

R .o Although the ERIC Units will send out title listings and abstracts,
they remain the most complete collection of information in their field.

,, Their stacks should remain available to visitors. The venerakle urge to

- . browse is highly justified. The browser gets.a better description from _
thumbing the documents than just from reading sbstracts. This open stack . «
‘-: capability must be maintained. The ~learinghouse that is communicated v
R, with only by mail will lose much of its usefulness.

- The ERIC Centers must have funding for marketing their wares. . :"“‘:f
The wonderful services that can be made available will be useless unless
. the potential users are familiar with them. Thus, funds must be provided

for the ERIC Units for frequent dissemination of information describing
their services.

The ERIC Unit forms one of the two most important libraries

- 1y
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b ' for a researcher in his field. The other important library — the most | Yo
important one — is the researcher's own individual library. The ERIC
Unit has the responsibility to serve this part1cular 11brary Serving the
o individual library is possibly the most effective aid that can be given. 8
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Section 7
Alma Maters for Invisible Colleges

Report No, 2 commented frequently on the informal informa-
tion excha_xiges that have been set up by researchers in their fields. The
ERIC Units should become part of this inforrnal exchange.' All the members
in the cliques who exchange information will need the documentary and

pre-documentary services offered by the ERIC Units.

Extensive efforts should be made by the ERIC Units to facil-
itate the information exchange which caused the formation of these invisible
colleges. The ERIC Units can do this through the collection of reports,
the exchange of current information at the time that the units are visited,
and through the introduction of new members to the groups. Since the ERIC
Units will in all probability serve the needs of many such groups, they
should attempt to facilitate inter;group coxﬁmuni'ca.tion as well. The level
of such communication would be at a different pitch from that exchanged

within a group. It is essentially the responsibility of the personnel at the

ERIC Units to distinguish the differences in needs visible between the two

kinds of communication — inter - and extra -gréup.
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T . ... 3Z.Educaticn of Users h
’ Libraries already offer services most people do not know
*  about. Those few who told us that they use the services of the trained re-

N .search librarian are exceedingly delightad with them. We assume that one
of the main reasons most people who need information fail! to use these

services, is that they do not know what services exist or what they can

. do. The ERIC Unit runs the same danger; its services may not be utilized

‘- . because the client does not know the services exist or how to use them.

| The ERIC Units should provide tutorials aimed at teaching its clients

how to use services that are provided. The combination of such tutorials
with other publicity and with feedback should hélp to ide'nt;if.y those services
which are to be kept by ERIC Units, and those which should be discarded

for lack of use.
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Section 9

A

Visits at the End of Research Contracts

There are two important types of information flow required
in the operation of the research contract. ~ The first occurs when the re-
searcher dbtains the information to do the study; the second when he com- .

pletes the stﬁdy and defines his findings,

o - Report literature, in presenting all possible ramifications,
tends to hide the important kernals of thought. This is inpart due to the

absence of a dialog.

We have recommended that the ERIC unit be visited by the
researcher at the beginning of a contract, at which time the unit will be _

the principal supplier of information. We believe that at the end of the

————— e ——— ™ ———— - - P v— —

contract, the informatior man from the uni: should visit tl':e“_r'e__é:e?.‘r"gh site.

% mm ameet—. —— . e e e e - e =

In each situation, we have recommeanded moving the in-
dividual to the information, rather than the reverse, because of the brows-

ing value this will have, We believe that the individual can best express

a problem in dialog with the information source, This will entail stack

browsing and file examination as well as person-to-person communication.

In discussing this idea with researchers, we were interested .

to know if they would consider such visits an imposition. A few did, but
most did not. An important point is that proprietary information need not
be disturbed; only the research group need know of it. Also, files may |
be purged before the visit, Thus there need be no invasion of privacy in

these visits.
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Section 10 ~
The Role of the State Departments of Education

The research groups in the state departments of education |
would be able to usez the ERIC Centers in the same way that researchers i
can. The state department's research group differs, however, from the B
average university researcher. People from the state depariments of
education will be concerned with many of the ERIC units, rather than just
one or two Units., It is quite likely that people at the state departments of
education will use the Central ERIC Unit, since i. offers Joth convenience
of having to deal with only one location and the additional advantage of
having a smaller and higher quality collection of material. Thus, use of
the Central ERIC Unit will save the very busy state department research
personnel from having to go through too much material that is of low quality

or has little relevance to their needs.

An additional wroblem is presented by the need tc pass in-
formation on to the practitioners. The state departments of education
form logical switching mechanisms. We recommend that they be the |
channel for transmission of research informeation from the U.S. O*fice of
Education to the practitioners. To bypass the state departn;ent would

. probably be as ineffective as it would be politically undesirable.

In order to help the state depariments disseminate informa-
tion to the varisus practitioners, it will be necessary tc take additional
steps.

We suggest that materials be selectively packaged accord-

ing to a set of most common interest patterns. This will require continual A

analysis of teacher interests,
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S;action 11
. . Conferences

Most researchers do not attend conferences to hear papers.
Papers published at conferences could be obtained in other ways. Re-
searchers attend conferenc.s for people -to-people communication, but

satisfactory contacts at large conferences are a haphazard matter.

The ERIC Units as alma maters of the invisible colleges will
‘have established the identity of the participants in particular types of

research. Periodic symposia should be held in these areas. : !

Each symposium should consist of a 1inﬁted group, small
enoygh to sit around a large table in the same room. The symposium
should be semi-structured, i.e., each research group should deliver a
pre\;iously unrefereed talk on the'subje -t matter of the sumposiura. This
talk should be followed by an open discussion. Thus we picture the formal
part of the meeting as being semi-siructured. A totally unstructured part

of the meeting can occur in the evening.

This type of sympoéiuin. arnd the visits to the ERIC Units may
eliminate the need for some visits to other re2search groups. Attention

would center on those whose work is of immediate interge'st.
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Quality Control

wRIC Units have the responsibility for the quality of items in-

cluded in their collections. Two points of critical judgment are already

built into the system. The first is the gelectivity involved in initial choice

of materials included in the collection at the ERIC Unit. The second is
in choice of items deemed of sufficient impo=tance to become part of the
collection nf Central ERIC.

We recommenA further critical analysis and quality rating.
We were frequently told during our study that the evaluation of research
results is more important than dissemination of all results. Persons at
ERIC Units will have to be well qualified to evaluate the literature.

They will have visited many of the important research groups
and will have been visited by many others as well. They will know what
literature is duplicative of work already reported. All that is required

is that they have the courage to evaluate.
We recommend two kinds of criteria:

a) Type of report vis-a-vis the kind of need it is likely to
satisfy, i.e., encyclopedic, review, bibliographic or
forefront research,

b) Absolute quality, as for example of scoring of O to 3,
in ascending order of value. This could be achieved by
a combined scoring by the reviewers at the ERIC Uni,
the author, and the agency sponsoring the study, where
this applies.
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Section 13
Selective Dissemination - :
-z We strongly urge the creation of a selective dissemination »
system as part of the ERIC network., The university resear c}ie;_é aﬁé}__ﬁ___ 700
\' ctate education department staffs to whom we talked are very much in 3
r' . favor of such a system. Experience in other such systems indicates a ' -
“ high probability of success. -
- |  Selective dissemination, in order to be effective, will require ""
constant feedback between the automatic system and the user. Without
b this feedback, the service would be little more useful to the recipient than
« fourth class mail. We would run the danger ‘qf 'buryi;ng him with the -i’_ :
‘“ avalanche of material which doesa't fit his needs. Such material would
‘: hide and bury the things which are really pertinent to his present needs. f
; e . . -
E These are five steps in selective dissemmination: N
' pe
s : B
iz a)  Obtaining the profile of user interests. B
£ b}  Indexing of document, |
., c) Compariscn of user profile with document prefile.
Q d) When significant maich is found, sending a copy of )
) the docament (or surrogate) to the user. "
: e) Obtaihing corrective feedback and thereby continually
o correcting the user profils to reflect changes of interest. .
s; The danger of such a system lies in overloading the recipient
o R . . . o
\1 with useless materials, Hence the need for continual feedback. We 1
- AN
recommend the following kinds of feedback: "
. . . B
k'.i; : :5’
% i
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a) Indication that the item received is of sufficient interest
that it was read on the day it was received.

b) Indication that an item is of interest, and recipient in-
tends to read it. This is the kind of itera that con-
stitutes the great mass of materials in most researchers’
offices. Some of it is eventually read; much of it event-
ually falls too low on the researcher's list of priorities
and doesn't ever get read.

¢y  Indication that the re cipient considers the item Ju;ﬁ;"
d) Indication of interests not being served by the system —
in effect what he is reading that the system did not send

nim, This will probably be the most difficult kind of
‘feedback to obtain. '

Selective dissemination will not replace reirospective search,

To be effective it must be offered together with retrospective search

service. The reason for this is illustrated in this example:

The researcher is registered as being interested in subjects X, Y, and Z.

For a time, he loses interest in subject X and reflects this in his interest
profile. A'yea.r or two later he becomes égain interested, but now 1a_¢k§
the notification of items recei* :d by the system in the interim. If he can-
not at that time obtain retrospective search he will be reluctant to ever
again indicate a lessening of interest in a field. He will become a hoarder

of everything remotely of interest, and this of course, defeats the whole

idea of the system,

-

Timing

Large amcunts of material sent out at one time resul_t; in most B
of it being filed without actuvally being read. Certain groups that we visited,
such as the State of Utah Department of Education, carefully send out in-
formation about the research projects they report un, one project at 2 time,
We feel that the information sent out by the ERIC sy-stem should again be
carefully parceled out so that no more than two items are sent.to any
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recipient cn the same day. Any saving in postage and of handling by
sending largz amounts of material iz not worthwhile, since the end

result is that the material is not read.
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Section 14

Data

Almost every research group that we visited had large cmounts
of unreported data left over from earlier research grants. This data
usually was incidental material compiled during the course of research.
Time was never available to properly e'xploit the data, thus it never re-
ceived notice in the journal publications. If referred to at all in the report

literature, it would not have been alluded to under a i:opic which would
have allowed it to be found easily. -

Usually the data was retained with the mtentmn of workmg on

- it some day. Even when it became ubvious that the material would not

be worked on because of other interesting projects that now were
demanding the time of the researcher, it was not thrown away - it was
far too valuable for that.

Most of the researchers to whom we spoke reemed perfectly
willing to allow others to use the material. | We are sure that they would
want 2 credit, but they seemed to be perfectly willing to allow others to
exploit rather than have to duplicate this material.

We do not suggest making the ERIC Units depositories for
such data, We do feel, however, that the information men at the ERIC
Urits should become aware of the unreported-on data at the termination
of cach contract. This awareness probuably can be achieved during the

course of the final visit, the visit made by the information men to the

research group. The information men would visit the research group

long enough to be able to find out about all of the side ramifications of the
project.
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ERIC Units will be visited at the beginning of projects when
the investigator describes his project to the infcrmation man. The infor-
mation man may be able to point out that ruch ¢’ the data that he intended

to cellect laboriously is already available at a '<::—olﬂle~égué'~s~install.lat.ipn."__'f}lé_-ﬁ

decision as to whether to deliver this data of course, would rest with the

colleague rather than with the ERIC Unit. We think that in most cases.
the material would be delivered. _— s
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Section 1 5
Catulogs

The ERIC system should provide catalogs of its holdings, by
the subject field of each unii, These catal s should contain ztstracts,
and be periodically revised. The yuestion arises as to the desirability
of prov'ding «bstract cards for individaal items, in the manner of Library
of Congress catalog e::a.rds; or the abstract cards of Engineering Index.
This may prove an expense not warranted by a high value to the potential
aser,
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. Section 16

Microfiche Versas Hard Copjr

. Most of the people to whom we spoke had had difficulty using
microfilm or microfiche., The attraction of microfiche is the inexpensive-

ness of reproduction and the small amount of .stor'age required, These

features are sufficently persuasive so that ERIC intends to make all ma- .

terizl available on microfiche. We suggest, in view of the past complaints

about microform, that ERIC maintain an inspection of the use of microfiche
by the people for whom it is intended. If the material is not used, bLut merely

stored (while hard copy receives greater usage) an even greater conserva-

tion of storage could be ach1eved by not sending it — even more money could.
be saved by not creating it.

]

Expenmentq are called for — expenments that deal with
better microfiche readers and experiments that deal with microfiche readers
in the individuals! own offices, The ability to pull material from the files
and read it in one's own office would tend to increase use of the micro-
fiche itself, This conjecture should be tested.
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- , .Section 17 . ,

i _ .

. ' . Audiovisual - |

o The ERIC Units should maintain audiovisual libraries in
{ ¥ their fields of expertise. These libraries should be as complete as their }
T printed libraries, The ERIC Units have an even greater responsibility -
o : for the evaluation of the audio.isual material than they do for the printed ff“:A
Lz : material. This increased fesponsibility is due to the difficulty in scanning '
audiovisual material, Thus, the information men at the ERIC Units should )
be reviewers of audiovisual material, They have a responsibility to rec-" *’“‘
. ommend films to the different research group : and noting what can best be
~ ignored, considering the needs of those group:. §
R
. A4y
.
4 . ¢
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Section 18
Contract Awards

One of the requests of t*= research community was to be kept
intorined of contract awards and of the publication of final reports. We
feel that this indeed ic a matter of interest to the community and that this

knowledge is to the advantage of the U. S. Office of Education. We,
therefore, heartily urge that there be a publication announcing contract

awards, publication of final reports, and the receipt of solicited and

unsolicited proposals.
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Section 19 K

Computer Technology

Our study indicated that the main problem faced in dissemin- .
: ating research information was not a function of the existence or lack of
e existence of computers. Thus, we feel that the major problem will be
solved without actually invoking the computer technology. We do feel,
. however, .hat the solutions that we have proposed can be much more
. efficiently effective through the use of computers. We recommend that
8 the U. S. Office provide computer programs for selective dissemiration,
retrospective search, catalogs, etc., to those ERIC Units which will have
computers available to them. A great deal of effort, time and money can
be saved by central production of such programs. This can be achieved
by programiming an ERIC problem-oriented lang' 1e which then can be
translated to the various computer instailations.
The specifics of what can.be done are presented in far more
detail in Reports No. ] and No. 6.

AR 2]
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Sévtion éo

Charges for Services

It is much too easy to ask for everything if there is no cost
involved. -There are collectors who would ask for everything though they
would never use it, W« 1 artily recommend that there be a charge for all
ERIC-supplied services. This charge should be applied to research con-
tracts with U. S. Office of Education as well as to individuals. The charge
hopefully will aid the U. S. Office in getting feedback as to which of its
services are really desired and which have been provided for no real
reason at all, |
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Séctio’n 21
DETAILED RECOMMENDATIONS
i, ERIC shouid continue to be a dacentralized system, with

specialized information units coordinated by central ERIC. Central ERIC
should be the communication link among the ERIC units.

2. Central ERIC should maintain continuous inspection of all
facilities operated under contract to it, to assure their effectweness.

3. Studies should be performed to ascertain in an objective man-
ner the relative'effectiveness of various media for transfer of educational
information. ERIC's techniques should reflect f{indings of such studies,
as for example, its use of microform should be tied to findings as tc how
much use is made of this medium.

4, A charge should be made for all services of the ERIC system,
to ensure that the services are f1111ng a real need. Such charges should
be legitimate uses of contract monies,

5. "ERIC units should become m_formatzon exchange centers
rather than merely document clearinghouses.

6. ERIC units should have among their tasks, exchange of inform-
ation within and among ihe existing informal networks, or "invisible col-
leges'' — for which the units should become alma maters.

1. The ERIC units should hold yearly symposia. These sympos:.c..
should be small — sheuld have a very limited attendance, The sympos:.a
should not cveriap. :

8. Acquiring of literatufe and reading should become a listed
direct charge in every research contract of U.S, Office of Education.

9. Every research contract should be priced to include travel to
the appropriate ERIC unit, especially in the early period of information
gathering,

10, Information personnel from the ERIC unit should visit a
research group at the end of its contract, to obtain information of an
informal nature, as the researcher did at the beginning of the contract.

11, ERIC units should be responsible for seeing that their potential
users are aware of their services, The unit staff should be responsible for
educating users in the documentary techniques they provide.
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12, ERIC units should be cegnizant of unreported data available
at each of the research units in its network, -
13. ) The units must strive to anticipate the needs of their users.
14. Each ERIC unit should main ain reference assistance for
on-site and remote query,
15, * I'RIC units should maintain an open-stack facility and desk
space for its authorized visitors.
16. ERIC units should have the responsibility of aiding the users

in identification and acquisition of materials for project libraries,
through the use of the microduplication facility.

17. ERIC units should evalaate the reports they receive. There
are two different evaluations to be made. One is to identify the innate
quality of the report, i.e., is it excellen;, good, mediocre or poor. The
other is to establish the nature of the report.

18, The position of abstractors at the ERIC units should be offered
as great rewards to be filled for a year or two by post-graduates who are
in the process of becoming familiar wit» the literature of the field.

19. Review articles in the field covered by an ERIC unit are to be
written by people at the ERIC unit when possible, or on contract, but
always by recognized and respected subject experts.

20, A strong emphasis should be placed upon supplying critical
review of research. .

21, ERIC {files should be periodically purged of obsolete materials.
22. Funds must be provided to ERIC units to allow them to obtain

feedback from users.

23, The U.S, Office should make an active effort to collect the
queries asked by researchers at the different ERIC units. This will
allow it to analyze the information in order to perfect its information
dissemination system. .

24, Audiovisual material should constitute part of the collection
of the ERIC units where members of the ERIC units have a responsibility
for both reviewing all their audiovisual material and recommending
appropriate films to the proper audiences.
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25, We recommend an automatic dissemination system which
sends information to users, based upon. their interest profiles, Feedback
must continually be obtained from people by the selective dissemination
system, in order to keep profiles current. Personal coatact between
users and operaters should be facilitated in every way possible,

ceh
wa

fo 26. The state departments of education should be encouraged to use
[ the Central- ERIC Facility rather than the ERIC units. L
27. The staie departments of education should act as Switching

- centers for information coming from research groups and being forwarded
& to the states' school systems and thence to the teachers.

o : 28, Representaiive teacher-interest profiles should be created so
et that information sent to state departments of education can be disseminated
selectively to teachers whose interests are thereby represented,

29. The U.S. Office of Education should publish research in
progress announcements through the ERIC units, -

30. Research results and related materials should be sent out by
the ERIC system in a spaced-out manner to ensure 2 high probability of
their being used.

3. These announcements should be compfled into a research in
progress volume.

32, The U.S. Office of Education should print pericdic abstract
bulletins covering materials in the ERIC files.

-

33. - The U. 8. Office of Education should require production of
. journal type articles as a final product of research cuntracts and grants,
This may supplement or in some cases substitute for report literature.

34, ERIC should investigate the desirability of providing catalog
o cards cf its holdings to researchers or research groups, in the manner
e now done by Engineering Index.

/ 35. The U.S. Office of Education should provide bulletins

announcing ceatract awards, publication of final reports, and receipt of
I proposals, '

36. Central ERIC, as well as the ERIC units, should include

among its staff, post-graduate interns, who would be chosen from the

most highly recommended graduates in education and related fields. -
These would serve as information persons for the USOE needs, gaining .
for themselves invaluable knowledge of information resources, and .

= providing a much-needed service.
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37, U. S Office of Educatmn should provide centrally produced
computer programs for the ERIC vnits. These programs should be used '
for retrospective search, selective dissemination, cataloging, etc.

-

: * 38. The U.S. Office should continue resea.rch in the field of

o irformation science as it pertains specifically to the field of education.
,‘ 39. .The U.S. Office of Education should cooperate with other

R ' government agencies, professional societies, and academic institutions,

in improving and expanding education in library and information science at
all levels, Among the ways in which this should be done are:

- Cooperatwe programs among departments
' in colleges and among colleges.

Graduate mtnrns}nps and 1ellowsh1ps.

,<$< T T T T T s e e e e -

e . Special institutes for continuing pr ofessional

development,
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Section 1
‘I‘HE CURRENT AWARENESS BULLETIN. .

One aspect of

enough to warrant a separate item in the statement of work for this study:

e

nformation tr

a
-aa - Wk WA A

the need for '"current awareness. "

This part of the study was stimulated by the Naticnal Science.

Foundation's publication Current Research and Development in Scientific

Documentation.

Attached figures are reproduced sample pages from the
bulletin, as follows:

Title page

Text .
Glossary '

List of Acronyms
Index of Individuals and Organizations
Geographical Index of Organizations
Equipment Index

The purpose of such a publication is to alert members of the
research and development community in a given field to work by others,

without waiting for the publication of formal reports. We wished to find

publication.

We discussed the NSF bulletin with all of the research groups
we visited. It is, of course, familiar to all who are invelved in advanced

work in documentation aind other areas of information science.

out if members of the educational community feel the need for this kind of
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With only three exceptions, there was an enthusiastic response,
calling for a similar publication for educational research. Our informants K

pointed out to us sirmilar publications in fields which overlap with educa-

'.::.hf tional research, highlighting the same wueed which the NSF bulletin was A
designed to satisfy. |

1.1 " FREQUENCY

i |
e Myt

Current Research and Development in Scientific Documentation

- was initially intended for publicaﬁon every six months. In the early days,
o when it was small, that schedule was met. For the 13th edition, with

486 pages, it was not po;sikle to come near meeting the scheduie.

The nature of each entry is intended to convey the facts
which will: :

a) Inform people of the nature cf resecasch being
: done, before publication of research reports.

b) Allow new groups entering a field tc discover
where similar research is being periormed. ..

c) Allow established grcoups to note the ent:y of

a new group into a fieiaq.
L
a The bulletin consists of statements submitted by principal investigators.

These statements are of an uneven nature. Scme investigators are too
v hurnble and report too little; other investigators puff, while still others
L submit the same information year after year. An accurate, useful pub-
lication will require more than *he filling of forms. by the investigators.

- It will require careful reporting on the part of those vzsponsible for pub-

lication, and careful editing.
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The responsibility for such reporting should be assigned to
the ERIC Units. These units wofking through the U. S. Office o:
~Education, should have the greatest competence in noting where research
in education is being performed. They are also in the best position to
know what is worth'reporting.

7.2 " SCOPE

During the early history of the National Scieﬁce Foundation
" publication it was the practice to acéept almost all offerings. This
practice was a conseqﬁenée of the policy of omitting no research group.
As the years rolled on, being listed becahme prestigious; eagerness to be
listed is partially the cause for today's large volume. We suspect that
greater refereeship is required to eliminate the reports from those who
wish to cloak themselves in the mantle of a research group without
actually being engaged in research. Thus, one of the major responsi-
bilities of the ERIC Units would be selecting those groups whose work
would be reported. |

The ERIC Units should also eliminate reports of intended
research which over the years remains intended — never being

actually performed.
1.3 ORGANIZATION

The invisible colieges are the embodiment of research
groupings. The ERIC current awareness bulletin should, therefore, be
organized along those lines. In many instances this will result in broad,

interdisciplinary categories.
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The ERIC Units, as potential alma maters for the invisible
colleges, will be able to define the boundaries of the different groups. A

-

worthwhile service will be offered to those who have not already estab-

lished their clique relationships by including their work among the
descriptions of others in the same clique. .

We feel that the research in progress publication should

contain:

a) Problem statement

b) Major hypothesis

c) Methodology

d) Expected major findings
1.4 FORMAT AND FREQUENCY

The research in proéress bulletin should be current.

Reasons of economy prevent too frequent a publication. The repetitive

nature of most entries would also keep the material from being read.

Further, our study indicates that thick publications are not read;

small ones might be. Therefore,” we recommend the following two-step
act.on:

a) The ERIC Units should have the responsibility of noting
new research contracts. They would then acquire the
information needed for the research and development
publication. They would send out this information as .
an individual sheet shortly after the new research - i
effort started. This will provide infocrmation much '
faster than could be done by a periodic publication, It
will also reduce the need for a thick document.

b) Individual project descriptions should be compiled and

- edited in an annual cumulation. This will provide in-
formation in one place, and prevent the fliers from
becoming unmanageable. The annual cumulation might
at some future time become the basis for a much needed ‘

. annual review of educational research, with cr1t1ca1
summaries.
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This glossary is not intended to be mcluswe for the field of scientific docu-
mentation but rather is intended to serve as an aid o understandmg some of -
the spectahzed _terminology used in project descriptions in this issue of the
report series. In all instances the definitions are presented essentially as pro-
vided by the project investigators. Each definition is followed by section-
article numbers which denote th\ descriptive statement(s) in wbxch the term
is used.

CLiQue—A group of objects each of which is directly associated with every
other. (2.99) :
COLLATING INFORMATION RETRIEVAL SysTEM—An information retrieval
system in which the main data store consists of composntes formed from
ipout documents. An input document is compared against the data file
to adq information to existing composites or to select composites which
will be merged with the input document to form one or more new com-
o posites. The input documents are retained in secondary files. (2.113)
COMPOSITIONAL GRAMMAR—The compositional grammar is a mapping scheme
which associates to every set of strings A (over a finite set of symbols W
which contain the symbol *) a set of strings K(A) in the following way:
(l) ACK(A); (2) if 2 . 0,b1 c o€l eoeoy dl o o o L€ inSaite
sequences of strings, the members of which (except a finite number of
the first ones) equal the identity symbol, then it holds: if ab, . . .,
lgdg ce o Clbx ce e (K(A), then also C;d; cK(A) : .
Let V be a finite set of symbols, * VW—VU[*] The set of strings C
over V is aalled & compositional language, if there exists a finite set of
strings A over W such that the set of sirings C is obtained from the -
sttings of the set K(A) by leaving out the symbol C. (5.3.22)

- 'CORRBLAnNG-a-A pacticular kind of combination which consists of giving the
sesults of other operations & temporal order.” (5.4.36)

DiFFERENTIATION—A change of state whose results are the differentiuta, which
. ) : : are taken as the indivisible elements in the analysis of mental activity.
‘They can be decceibed in terms of the c!-epgc in the crgen which produces
them, or by indicating the opposite differentiatum, or by indicating the
conditions under which we carry out this partticular change of state.
o Examples of differentiata are “light,” “dack,” “hot,” and “cold.” (5.4.36)
EMic—An emic unit is one that is structurally relevant vuthm the language
(3.3.33)
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The statements have been sssigned consecutive aumbers within the various sec- '
tions. The “Section—Asticle” column below denotes the numbers of the section and
A axticle from which the indexed entry was taken. The letter.r indicates an author in
X the list of zeferences following statements.
; ’ Section—Article
_ AbbOtt, W. weveenrnrinnnnnnnnns teeerrecrreceescnsensansacnsanrses 34467
. ] Abdisn, GLEBOIY ceeevrecirrrccocosassosasrocsssssssnssascssccssnsns . L9 .
. B Abraham, € T. c.ceivieincnciiccencecesccoccscscacccscassisecseconsce 287 ' Iy
-~ ¥ Abrshamo, S. ...covecennns ceceerescecescescesccscacscscasccassses 3.31, 5.3.57 -
- -] Abramson, A. S. ....eeeeennnns 5211:. 52.27¢ -
ol Abercrombie, David .......c..... PP & 1 —
Abgett, Albert €. ..covvvvinnnniiiiiencennnes cecsscccseionasseeccsnte . 5219
Acsdémie de 12 Répual:que Populsire Reumame B T 31
" Adams, Eldeidge ..cccoovvveneee. cecnns cocecccceccssceresnrcans cesaese 2.126
i Adams, WHlism M. ceeecrecrcriioseoscosssescscssscssscsccscsscscscss 1.40
) Advisory Office for Documentation (l-'edeul Republn. of Germaay) ........ 3.2
. Aegonutronic ....cevieciennns ceetrecccscnccccanans covee eesseees 5.1.1, $41
Agricols, Etherd ..ccoveenencnennn. cececeseisanse cevarecce eesescenes 3.10
Rk Air Force Cambridge Research Laboratories vovevuveererceienenceaanans .. 321
' Adtchison, Jean ....cieeeevcninienenacns cecesssessas teencseeisensescss 2.10r K
Akers, Sheldon B. Jf. cocvieneerensecereicesecececncecccceccnnss cereses 549 .
Aktieholaget Atomenergi (Tell) c.oovvviinenceneeen. teasee cevene eeseses 21 .
: Akticholaget Atomenergi (Uhlmanne) .c.veeiieceieniecoziacionsosesscses 22 o
] * Alexander, S. N. ccccerenceccecs teeecsscsesscsescsccsssssececessscacss. 296 .
Alsop, JORA R, teiieiiieieieneiee®ieececcrccceccoscnssscccsacsenes eee 5333
Altman, James W. ..cocccvcene. tetecssecsesescscscscceseceassssrsoses 23
Amarel, Saul ..... ceeees cececeee ceccsces cecccocse cecsesscssssosesss .. 3,425
American Bsr Foundation ......ccieeeeeeee ceteecscencesnne cetecsecens 23
B . _ American Bible Society .ccccveeicernrciocncecnns cececssnns cevens teeese s3.1
- : - American Brake Shoe €O, cevevvecncanccnones Ceeseeseecssccancasasenes s 41
. - Ametian Chemical Society (Belknap) ..ccieeenecencnncieen cecescsenas i1 .
American Chemicsl Society (Kuney) ....cocceececccecececccenceacenss e 12 -
American Disbetes Association, Inc. ........ Cececscceccecesssscanne ees 24
" American Institute of Chemical Engineers ...oocevacecees veesesessenerecns 13
American Institute of Physics ...... cesessecaces consecsen sresesecse vees 14 .
Ameritan Institute for Research .ucceevreccccccoscesscvscsccescocccsescs &3
1 . American Meteorological Society ...cc.eccceee.. ceseiecscncsens sesecseas 1.3
' " American Museum of Natural History cc.ceveeeesceee. cececcccsrsssnsnas © 16 X
1 American Psychological Association ....... coceses P R IT TIPS 26 4
1 ) Anderson, SFdRey cocceccececiciecictiicictniacesies cerevcees eescenes 1.6 .
Andrs, Mikd ccveecocecccicaccceies Y eesecesengsessasecrrcmrarianonnn 136 E y
Andromeds, Inc. ...... e seee 342
Anlts, Sister Catherina ............ cesceccscssccetesantes geesecsessases 291 .
Anneas, S. ....... cecersessessassans cecsense cevessecsesrsessssasceses 3337
. Aotal, Lés2ls ...... cecsreseccescsnsssses cecstecsasesesestsssessessecs 5.3.14
Anthooy, J. K. c.coecnceceeens cecssccecscesas cecessecccone ceeecene veo 32287
&
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Geographical Index of Organizations
UNITED STATES OF AMERICA
Section—Articte

ALABAMA ' _
Tuskegee InstULe ouvveenneeeeneeenieneceencsecncnccionnsrananns 3.3.37

ARIZONA

General Electric Company .......coeveivuiiieeniiiierecnnecnenees LIS
vﬁvmit’ ofA‘izon‘ .....................'.....‘....'6........... 2.‘40

CALIFORNIA . ..
AInnutroniC cuveuiiiniietiiiiieiiiiitees senenenncnnanecsees 01, 541
American Brake Shoe Company .....ovviuveeeeecscsccceacenenns ceee 4.1
Application Research Corporation .....cveveneeeccecncncocensnnneiae 2.7
AStTOPOWEr, I0C. ¢vvverienecncenn coieoncncncctosaascacasccsnseess 343
Autonetics ...cueeiiiiiieeiitiiiitictececanoienenaccnnannesss 3.2.2, 344
Bunkes-Ramo Corporation .........ccceeee.. 217, 2.18, 2.19, 3.4, 5.1.6, $.2.4
Computer Concepts, INC. vecevvveereseecceccoococsccsssansesccassee 3.7
Douglas Aircraft Company, INC. .c.ceeeereereenocananccasccscnnsans 2.40
Geaeral Dynamics/Astronautics ..... creecetcccsstccscieccsesess 1.14, 54,8
General Electric Company ...... [ PR X8 ¥
Hatvey Mudd College ........: feetereeteenenaeeaaannaaan ceedeenenn 118
Fouston Fearless Corporation ............ ctesecssasaacas . 49, 4.10, 5.117
Hughes Aircraft Company ..... teessesccsssscsscssansscsc.see 251, 5.1.18
Hughes Dynamics, Inc. ....ccoiivnienceccenncecnccencaesse1.20, 2.52, 5.5.5
Independent Work (Lawlor) ..c.cveieveinenieeneerecencacncennnnns 2.156
International Business Machines Corporation ...... cesessess 265, 2.66, 5.2.12
Lear Siegler, InC. .ovenniiieinieenceeecseceeronccocecccasscaccanss 3412
Lockheed Missiles end Space Company ....... veseesssecicaesss 3.26, 5.1.28
Magnavox Research Laboratories ........ccccveviieiiienceennneaci. 416
Memistor COIPOLation .....cvevueeeneeneneerncencnccnnencenonens 417
Mount St. Mary’s College ........... P X )
The National Cash Register Company ..c..ovvvevennnn.. tetecenenes . 422
Pacific Southwest Forest and Range Experiment Station ............ ... 2104
Panoramic Research, Inc. ....oieiiinecnncencaccnencnecennns cecees 3134
Pianning Research Corporation ..o.oeieeereeereieancecasaacas 2.108,” 2.109
RAND Corporation ............ cesseccsnsasasacacess 3331, 3426, 5427
Seismological Society of America ...evieeieeeceriesoreconecnannns . 140

*  Stanford Research Institute .......lcccciieeeee... 1.43, 2124, 5.1.45, 5.430
Stanford University ...oouuieriiieeeeenreeserencannnnns eeeo 3431, 3358
Summer Institute of Linguistics ..\....... .00 335, 5.3.33, 53.34, 5.3.35
System Development Corporation ... 2.126, 2.127, 2.128, 5.3.36, 5.4.33, 5.4.44
Universsity of California, Beckeley .............. .. 3.42, 5.3.41, 5.3.42, 5.4.39
Unlversity of California, Los Angeles ..........cccceovs 2.141, 5.2.26, 5.5.9
University of Califorais, San Diego ......... ceeesanees ceeeseeamincs 2.142
V. S. Naval Postgraduate School ..c..c.ieeeieiieccncesenenn. eoenn. 2134
Veterins' Administration ........... Cevesestesscsiassacscenssacsees 2.128
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Equipment Index

Past 1 consists of an alphabetical index to all equipment, devices, and storage medis

- _ . . aimaeea-da 1~ P : '
meniioned I ihe statemcnts. Past IT classifies equipmen? sccording to come of the

generai categories of use. The aumbers following the index entries denote the section
and asticle in which refercace to the specific cquipment is made. '

PART I

Adaliae Neuron, 5.4.31

AFD (Autcmated Enginecring Desiga)
Compiler, 5.4.14

AGILE (Autonetics General Information
Learning Equipraent) 5.4.4

Analog-digital machine, 4.5.46

APT (Automatically Programmed Tool)
Systems, $.4.14 .

Aritms T160, 5.3.9

Aatomatic Voca! Transaction Analyzer,
3.5.2

AVTA converier, 3.52

*Besk” computer, 5.3.13

BIMA P tape typewriter, 2.39

Binary Choice Model (BCM), 5.4.39-

BIPAD II, 5.49

Burroughs 220 computer, 3.15

Calcolatore Elettronico Pisano (equivalent
to IBM 704), 3.39

CDC 160 computer, 1.49

CDC 160A computer, 1.14, 1.43, 2.142
5.1.54

CDC 1604 computer, 2.134, 2.142, 5.1.54,

. 3.3.55, 3.3.56, 5.4.47

Command Retrieval Information System
(CRIS), 4.12

CONFLEX-I System, 5.1.42

“Crossfiler,” special-purpose logic control
device, 4.1%

CYNTIIIA I Leaming Machine, 5.4.2

CZ 13T Reading Machine, 5.1.12

Disc Files 1301, 2.67 .

Fastman Kodak SO-105 film, 2.34

Eceetron, 2.20 .

Edge-punched cards, 2.45, 3.2

EDSAC Computer, 5.4.5 .

Electric Accounting Machines, 2.74
itictt 803 Computer, 3.27

458

EPAM (Elementary Percelver and

Memorizer) model, 5.4.39, 5.4.47

EPOS I Computer, 3.48

Filmorex equipment, 2.49

Flexowriter tape typewriter, 2.14, 2.24,

2.63, 2.80, 3.2

Formant Voceder, 5.2.10

FORTRAN, 5.4.10

Fridea Justowriter, 1.49

Gamma 60 computer, 2.23, 3.41

Gamma 30 computer, 2.20, 2.25

GE 225 computer, 1.15, 2.153

GE-Datanet-30 Data Communications
Processor, 1.13

Hollinth punched catds, 1.34

IBM 024 punch, 1.8, 1.13

IBM 047 tape-to-card printing punch, 2.29

IBM 056 punch, 1.13 - :

IBM 082 sorter, 1.5, 1.8, 1.13, 2.4

IBM 108 sorter, 2.44

IBM 407 tabuiator, 1.5, 2.104

IBM 319 Document-Originating Mackine,
1.13 . )

IBM 552 punch, 1.13

IBM 650 computer, 3.41

IBM 704 computer, 1.5, 2.25, 3.1.19, 5.3.3, -
5.4.6, 5.4.39 -

I3M 703 computer, 2.27 .

IBM 709 computer, 2.54, 2.85, 3.28, 3.48,
$.1.25, 54.19 _ -

IBM 570 Document Writer System, 1.5,
2.154

1BM 1301, 2.148, 3.50

iBM 140! coraputer, 1.5, 1.12, 1.49, 1.57,
212, 2.14, 2 21, 2.24, 2.27, 2.30, <33,
2.36, 2.38 2.44, 2.67, 2.76, 2.120, 2.123,
2.126, 2.131, 2.134, 2.140, 3.40, 3.50,

. 4.14’ 53!.545 ,03'3’ 5‘3‘54) 5‘5‘8
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Section 1

INTRODUCTION

e e —

The goals of the Educationa) Research Information Center as
currently being defined and developed in the U. S. Cffice of Education will
encompass a wide range of activity which demand immediate consideration
of data processing solution. Inasmuch as application of computers and
data processing equipment to the problem is only one of several important .

. computer applications in the Oifice of Eduration, the fequirements for ERIC
should be evaluated in the context of the overall requirements in the Office
of Education. Consideraticn should be given to the possibilities an integrated
systems approach to the data processing needs of the office as a whole. The
advantages (and disadvantages) of joint computer usage in a central facility

should be evaluated in a thorough systems study of the problem.
Basically, there are two possibilities:

1) The development of a computing facility for ERIC.

2) The use of a centralized fac111ty for use by ERIC and by
others,

This report, however, does not presume to make a judgment
on this basic issue. It is primarily concerned with a discussion of the data
processing needs of ERIC. It considers a somewhat larger area fhan the
ERIC functions, as currently outlined, however. The approach is that of
considering the problem from the standpoint of an aggragate of clqseii ;
assi:ciated functions for which data processing techniques are particularly N
suitable. Many of these functions.are currently'bein’g performed or are in
the process of being developed by ERIC. Others are performed elsewhere
m the 0ff1ce of Educatzon and yet others, not at all. This report does not

- - . — - —— .00 - b arm e

EKC
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address itself to organizational or administrative matters and therefore, it

should be understood that there is no intention to comment on the roles of

the various organizational divisicns in the office. Accordingly, it seems
appropriate to refer to the unit(s) which would coordinate the functiors con-
sidered 'herein as a ""Nationai Center'', This term is understood to con-
stitute an organization with a similar but somewhat broader mandate than
ERIC.

The term "field unit" is used herein, and is equivalent in all

important respects to the term ERIC satellite, ERIC clearinghouse, or
ERIC unit.

1.1 DEVELOPMENT OF THE NATIONAL CENTER

The state-of-the-art in information systems is quite advanced
and the technology is subject to advantageous exploitdtion by the Office of
Education, |

In many respe;:ts the Office is fortunate that it will be in a

position to design a data processing system initially and not have to evolve

from a manual system. Since this will not consist of simply automating
existing procedures, the pitfall of perpetuating the inadequacies of a long

established system may be avoided,

1)

However, the development of an adequate system which will
satisfy the critical information needs of the educaticnal research community 7
is one which will require careful analysis and system design, It is rec- |
ognized that implementation of an effective capability may not be accom-
plished immediately. During the interim period prior to the implementation
' of what may be regarded as a satisfactory information system, those needs
may not be neglected. Accordingly, the efforts towards these ends should

be channeled in two parallel and concurrent undertakings.
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1) Satisfaction of the mformatmn needs of the educatmnal
community by the methods which are immediately avail-
able and realizable in the immediate future.

2) Immediate initiation of a system study to deterrnine an
approponat\, solution to the data processmg Trequirements

ol AL

6i tne "National Center® and oi the Oiiice of Lclucatwn.

."The emphasis of this report is on the effort described in 1
above, but the assumption is made that the system study is also undertaken
‘80 that an orderly transition to the expended capab111ty as called for by the
urgency of the problem will be possible,

1.2 '~ EQUIPMENT CONSIDERATIONS

A

The total experience in business and scientific data processing
is immense. For the development of a system circa 1968 therefore, the
designer falls heir to a wealth of technology of such scope that a shopping-

list approach to the problem of equipment acquisitions is possible,

In the area of computer development, in particular, the re-
quirements of the problem for the national center are so well within the

-state-of-the-art that it is not necessary to think in terms of advanced de-

velopments but rather on the somewhat snnpler scale of most computatmn
for the money.

'i‘he possible use of optical sensing equipment, however, pre-
sents the possibility of using equipment which is on the forefront of tech-
nological development, and therefore oa the fringes of technical acceptancé.
In the area of software development also, new techniques and tools currently
being developed give promise to providé further leverage and power in pro-

- ~gram praduction, | |

The emphasis of this interim report is not dlrected toward

offermg recommendations concerning equipment acqu1srt1on9 since we be-

lieve this should resul: from a thorough system study with the benefit of
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all possible input to the problem. In particular. «r. intimate knowledge of
all constraints — organizational, personnel, fiscal, and policy — is an ab-

solute requirement.

h | b ] MNTNT™ L J
e I QILILV L

...The functional rela.tionships of the national center are depicted
in Figure 1-1. The organization of this chart illustrates the importance
of a computerized data base. It is noteé'that the services listed are no
more extensive than those provided by several other information centers.

; " The particular sef;rices shown have been chésen arbitrarily for purposes

. of illustration for discussion of data processing requirements,

The imposing of the functional services of the national center
upon a realistic time scale is an important output of the system study which
is recommended. Although premature, an attempt at such an analysis'is
shown in Figure 1-2. This chart suggests a particular chronology of events
for development of data processing capability and is used as a basis for the
discussions to follow.

The assumption is made that the parallel efforts described in

Section 1.1 are undertaken. The period during which an interim capability

is developed is designated as Phase 1, Phase 2 refers to the time period
- after installation of an integrated compﬁtiﬁg facility. The emphasis of this
interim report is on the Phase 1 period.
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Section 2

THE FUNCTIONS OF THE NA1IONAL CENTER

The current nhﬂoannhv of ERI

; ihe ¢ HIL. £

avors decentralization
¢ ' establishment of regional information centers is intended to relieve the
~ n;cttional information center of many of the information gathering functions,
as well as the processing ones, such as indexing and abstracting. Many
of the dissemination functions are also expected to be performed from the
. field units. In pursuing this course, the national center will be able to
concentrate its resources in the areas of greatest need which is that of
_~ coordinating the efforts of the field units as they are being started and the ' ES
c : "development of a computerized central facility.

Currenily, ERIC has segregated the dissemination function as
_a separate functio.n\performed' by the ERIC Reproduction Service. This
- solution has further simplified the task of the central activity and is regarded
- as satisfactory for the interim period until a fully operational system is

defined,

However, the necessity of providing the necessary publications
to serve the '"'current awareness' needs together with the requirements
posed by other specialized services, demands that a considerable capability
be developed immediately.

The nature of these functional requirements was indicated in
Figures 1-1 and 1-2 and further discussions are found in.the paragraphs
to follow, o

2.1 ANNOUNCEMENT BULLETIN AND BIBLIOGRAPHIES
SERVICE

A basic service to be undertaken is the .publicat:‘kon on a con-
tinuing basis of a bulletin designed to make the user aware of currently

. . . . .o o 3
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completed reports. Initially this bulletin will contain only an index accord-

ing to title grouped according to subject headings and will be published

monthly. At a later time the scope of this activity will increase to include
the preparation of a complete abstract bulletin with citations and organized’
QLT UX duls to €ach of se: éfal index

s, It is also a.nuc1patec1 that the zrequency

€
of the pubhcatmn wﬂl be increased to bi-monthly. -

Cumulative indexes will be preparéd quarterly with the same
information as the annocuncement bulletins, The fourth quarterly cumula-
tive index will list the items for the entire year.

The announcement bulletin will carry the cataloging information
such as title, author, abstract, index terms, etc. It will aiéo carry an
” alphabetic listing of the index terms for the document and the traditional
author and organization indexes. In addition to the combined announcement-
abstract bulletin, the center will issue contmumg bibliographies in parti-
cular fields of continuing interest. These b1b11ograph1es are essentially a

repeat of the abstract nortmn of the announcement bulletin. The items are

. choseni hrough varicus Boolean combinations, The sc.;l;actu_)n process is :
"* similar to that used for demand bibliogs aphms. The choice of criteria, =
' however, should be performed only by those with subject kndwledge. The

continuing bibliographies, since they are expected to .}'xave a wide distribution,

would undergo the same printing process that the announcement bulletin

receives. On occasion the center will issue special bibliographies, These

may occasionally result in the initiation of a continuing bibliography.

The center will quite naturally have early cognizance of a large

N amount of activity in a new field or an unusually large increase in activity

.té
L

in an already established field. Upon such notice, a special bibliography of
the work in that field will serve to call attention to this unusual amount of
interest to all users. The bibliography will perform the function of giving
current awareness to those interested in the full literature of the field re-

ceiving this burst of activity."
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2.1.1 Demand Bibliographies

A bibliography service will provide the capability for prepara-
tion of selective bibliographies, using = computer search program. The

mrvantler 1rnndatad a odkaw £231
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* The bibliograﬁhies are prepared on the basis of uger requests
as interpreted and defined by the search analysts at the national center.
The search analyst prepares input to the search pr >gram in terms of logi-
cal search equations prepared on search coding sheets. These sheets are

“ keypunched into a deck suitable for computer entry. Input of the demand
bibliographies are batched for the day (or.other suitable interval) and are
processed by the search program against the master file, The user should
specify in his request the size of the bibliography hé wishes within bounds:
(e.g., 1-20, 21-50, 50-100, 100+), in order to help the search analyst
select the appropnate search strategy. ‘ : ‘

The output of this program is a listiné of the references which
satisfy the logical equations. The design of the search program should be
sufficiently flexible to permit retrieval of not only document references

but also references concerning research programs in process. One of the

input parameters to the search procéss would specify whichk of these types
of information is desired.

-

2.1, 2 Audit of Bibliographies

The finished computer items will be referred to the search
analyst who processed the request so that he ¢an verify that it satisfies the
requirements. In case the results are insufficient’ (e.g. , if the size of the
bibliography is not within the reque: sted hm:tts), the search strategy may
be modified and resubmitted. '

.
2

EKC

~ The audit of the bibliography results should not be expected to .
vield much information regarding the accuracy or relevancy of the results,
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however. Feedback from the requestor must be the primary source of deter-

mining relevancy, and every effort should be made to induce a response from a

the requestor, ' . ‘ ' s
2, 1.3 Continuing Bibliographies
- The programs required for continuing publications are almost ~

identical to those required for the demand bibliographies., The differences

between the two bibliographies arise in their reasons for creation rather :
than in their mode of collection.' Continuing bibliographies will permit

selection of cut-off dates to eliminate documents 'that were written before

an arbitrarily chosen date, It is also presumed that the large popﬁlation

interested in the continuing bibliography will cause that bibliography to be

printed using the full printing technology that is devoted to the announce-

- ment journal, Demand bibliographies on the other hand will be more in-

dividually responsive, and will probably be output on high speed printers.
2.2 SELECTIVE DISSEMINATION

Under the usual operation of document retrieval, the requestor
searches the file of items already within the library. He formulates his
request in index terms in the form of logical equations. . Selective dissemina-
tion is sc;mewhat different in that the requestor indicates the nature of the
documents in which he has an interest; he then expects to be made aware of
any documents that enter the collection and that fall into this classification.
Effective selective dissemination .s one of the necessary devices in providing

current awareness,

The mechanical opera?ions of selective' dissemination are similar
to those of document retrieval. . document retrieval, one places specific
index terms against the whole store of the library, In selective dissemination,
one places the whole spectrum of ar individual's interest against the store of
recently acquired documents. The difficulty, of course, is determining this *

e it
P R

. N P i * »
Rkl M s e T 3 e R W~ ot Tl e e L e



TR-66-15-5
Page 2-5

profile of interest. One can, of course, ask the individual what he wants tc
receive. Presumably, an intelligently worded query could unearth the syn-
optic interest of the client; such criteria are more satisfactorily provided

by observation, however,

-The query technique of establishing profiles must be pursued in “
the initial process of first establishing a profile, Though it is fairly sound -
to conclude that he who does not use a library is not really interested in
documents, a policy cannot be formulated from such conclusions. Such a

policy could probably result in most potential fecipients being excluded from

‘the distribution list,

-

Reasonably sound dissemination profiles can be created through
observation of the behavior patterns of the recipients of the material. The .
behavior patterns can be observed through document requests. The index
terms of the requested articles form excellent material for updating the -
selective dissemination profiles. K A compute.r can be used to examine the N
index terms of those articles requested versus those articles whose announce-
ment has been selectively disseminated but which were not requested. This

information gives a clear picture of what the reader is interested in.

The initial answers to a query system include a large amount of
information about what the client feels he should be interested in. The sec-
ond source of information comes irom the articles cited by requested docu-
mentation, These citations give in opportunity to widen the dissemination
spectrum of an individual profile, , 3

The observations concerning reéluests pI:OVide a capability of )
narrowing the profile. Observations of the index terms of the articles cited
offex an opportunity for widening the profile. !

It is apparent that the effectiveness of a program of SDI depends
upon the input of user information into the computer store which may be :

modified and updated on a continuing basis.
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Important conclusions about quality can be inferred from the !
reaction of recipients of the new material. A failure to read the material :
pProvides some indication. Actual comments, if the material is read, pro- R
vide even better criteria. An attempt should be made to experiment with ;
this feedback information te provide hetter gunides to t

future retrieval.

e

v
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EQUIPMENT CONSIDERATIENS. -
The empha_is of this report is methodological. Therefore, ~ )

recommendations concerning equipment selection for the operation of the .
national center are limited to a presentation of alternatives which at this

time are candidates.

The emphasis of effort in the immeédiate future should be
channelled and concentrated in the area of s’ysterr.i study and design. A.
principie output of this effort is an equipment evaluation to determine
the equipment 2 :quisitions for a system configuration which ic deemed

adequate to pro'vide the necessary capab_ility.

It is recommended that data processmg equipment acqu1s1t1ons
" for the mtenm provisional system should be kept at a mmmmm and be
limited to the riecessary input and conversion eqmpment necessary for
computer entry of the input. Lease arrangements for equipment of th1s
sort will permit a flex1b1e att1tude toward the eventual hardware .

configuration.

CA postulated phasing of hartlware and software development
was depicted in F igure 1-2. It is noted that the steps ahown are mtended
to be illustrative, not definitive and therefore, do not constitute recommen- .
dations. The scope of our study does not permit such a poS1t1on nor. do

we have sufﬁcrent information to make the necessary determinations.

It is possible to comment, however, on the likely applicability

of various types of equipment and to make lumited judgment concerning the

- appropriateness of the possible uses.




TR-66-15-6
Page 3-2

The discussion to follow treats the data processing equipment
under three headings:

' 1) Digital computers
2) Input equipment
. 3) ¢ )utpuf equipment

_ Excluded from the latter type are reproductmn a.nd publication
equipment and microform devices which are not considered as a part of

. the data processing topic.
The purpose of the discusasion is:
1) To provide statements concerning the factors which

should be considered as a basis for selection. .

2) To indicate whether the technology is within the state-

of-the-art.
’ N~ 3) To relate the putential usefulness of the equipment
’ under discussion to the overall system opera.tmn to be
aeveloped
2 3.1 : COMPUTER EQUIPMENT

The tools which are used for document retrieval in the large
.information centers are for the most part not designed uniquely for this

‘ applicaf:ion. Excepti'dns to this are the various types of specialized input
e ' equipment designed for input of textual! information, or the Uraphm Arts

———. e @ W A ww o e v v am—-

Compos:.ng Equ1pment (GRACE) used by MEDLARS at the National-

Library of Medxcme. From a commercial standpomt, manufacturers
have usually found it advisable to offe: a conventional capability which is
attractive to a larger number of potential buyers, rather than a specialized

device for which development amortization is spread over a narrower base.

Performance characteristics of currently marketed digital
computers have advanced to the point that we would expect the most power-
ful machines to overpower the problem. It is noted that development of the

so-called third generation computer equipment (typified by the IBM
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System/360, RCA Spectra 70 of CDC 6800) represents an advance of an
order of magnitude beyond its predecessors. The problem resolves to
a selection of computing capability which is in the most favorable position

on cost/performance curve for applications of this sort.

- The foregoing remarks do not discount the possibility that the
advances in computer technology may perrmt computer uses not pos sﬂole

before. The speed advantages and greatly increased computer storage

- e At <t A i S ———er o
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capacity together with advanced telecommumcatlon equlpment nge
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_ promise for new apphcatmns such as on-line query systems whxch could
retrieve cn the basis of a full text data base. This usage is of interest

only in a post phase-two time period, however.

3.1.1 Comguter Evaluation

The current computer capabilities available to the Office of
Education at the Department of Health, Education, and Welfare computing
facilities, while adequate for immediate requirements can only be judged
as inadequate for the Office of Education's long-range needs. Once again,
it must be pointed out that this reporf makes no comment on the advisability

-

of joint usage of compu:ing facilities for users in the Department; or of .

i iama i el

the advxsablhty of Jomt usage by the functions currently performed by

the National Center for Educational Statistics and those proposed for
ERIC. Such determination should be the 'subject of a systems engineering
study and is beyond the scope of this report. The assumption is made,
however, that the performance of the functions outlined in this report
should be delineated and made sufficiently independent so as to avoid a '
compromise of the vital mission of .this.underté.king..

It is therefore assumed that at some point in time; the require-
ments of the Office will be evaluated, If a determination is made that
‘acquistion of computers and other data processing eguipment is called
for, a computer evaluation study should then be undertaken. The steps
" for such a study are well known.

1



In summary, a study of the types of computer tasks to be per-
formed is made. From th1s a.nalys1s test. problems are designed. A usual
practice is to submit the test problems to manufacturers for solation.
Results of such analyses are subject to many possible scurces of error
(e.g., misinterpretation of the problems, varying programmin
niques, aESumptions tinted by sales optimism, ‘etc.). It is therefore
recommended that such stiudies be undertaken either in-house or by an
independent contractor. The performance characteristics derived frem
such studies usually emphasize the capability of the central Pprocessor. A

. It is important, however, not to neglect such cons:.deratxons as inpat- _ _
output c:apa.tuhtzes and perxpheral equipment compatibilities.. The latter E
is partlcula.rly important as it affects the degree of interchange of infor- . =

- mation between the national center and the field units. Another aspect of
partlcular significance is the amount of software support (programmmg "
assistance and program packages provided by the manufacturer) to be ,.
expected.

3.1.2 . Instrgftion Repertoire Characteristics

The characteristics of this type of computer problem pose no
particularly unusual requirements. The typ1ca1 repertoire of the commer-
cial general purpose computer is largely adequate. For the type of pro-

cessing required, the instruction repert01re should feature the following:

1)  Bit, character, and variable field manipulation
2) Table searching capability )
3) Flexible addressing (e.g., literal, direct, indirect)

~ 4) A strong set of logical commands .

Although analysis of instruction repertoire is meaningful, itis
likely that other considerations will prove more important. For example,

‘a doubling of computer memory access speed would far outweigh.an -

‘improvement in the logical design of the instruction repertoire.




3.1.3 Compatibility With Field Units

- The choice of éomputer equipment could be made on the basis
of selecting equipment which is compatiﬁle with the computer equipment
at the computer installations in the field. Present indications suggest
that computer nniformity among the field units or even a high degree of

computer' compatibility is out of the question.

Although hardware compatibility is not possible on all levels,
it is important to stress compatibility and standardization in the areas of

formats, data code usages; e.g., ;’é’é’c"ﬁ', and to establish at least a few

. e e - .

equipments of nearly universal use (e.g., card equipment, microfiche -

readers, and, perhaps, standard font typewriters for.printer reader use).

. The problem of compatibility is discussed in greater detail in Section 4. 2.

3.2 CONVERSION OF INPUT

Perhaps the most significant and immediate equipment problem
is the selectionof input equipment. For this function, a number of

alternatives are worth consideration.

Included in this class of equipment are punched card equipment

(reader, and punch), and, paper tape equipments (reader and punch)

associated with typeWriter keyboards for converting documents informa-
tion into forms acceptable for computer processing. Another kind of

typewriter input uses magnetic tape as the storage medium.

Apart from the selection of the input method and input media
(i.e., card, paper tape, or magnetic tape), the possibility for direct

input (on-line) firom.several terminals is a possibility.

3.2.1 Punch Card Equipment

The use of punch card machines is particularly compatible

with the use of computer equipment. Such equipment approiimates
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most closely the common denominator which is most likely (perhaps

certain) to be at cach data processing installation in the field units.

)
.

However, in the appiicat'ions of primary interest, which is the
input of textual data, this equipment has severe limitations. These are:

e The limited character set is insufficient.

Need for the variable length records would reqmre that
too many cards be punched for each input document.
i '(3-5 cards)

° The physmal storage requirement and the cost factor is
higher than for competitive methods.

For the volume of input anticipated, such equz.pmept is much

more expensive than other media.

From the standpoint of computer input of limited data, e. e
preparation of programs, input of search equations for demand bibli-
ography, card input is appropriate, and is likely to remain the industry
standard into the next decade.

An important advantage of such equipment is that the :mforma-
tion contained on cards can be readily rearranged by a physmal reordenng
of the cards. This may be done automatically by EAM equipment (e.g.,
when cards are sorted). or, manually, as when a programmer rearranges

the routines in his program, inserts or deletes cards, etc.

3.2.2 Paper Tape Typewriters

The paper ta.pe typewriter is composed of a number of elements.
It has (1) a keyboard similar to a conventional typewnter keyboard, (2)

a printing unit for printing characters either by manual keyboard action or
under control of a (3) paper tape reader, which is capable of reading a
perforated tape, and a (4) tape perforator (punch).
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The primary advantage of such equipment is in providing to
the input function the convenience of the ordinary typewriter. Use of paper

tapé isnot highly regarded by the computer programmer, ‘since it is in

-r——-.‘—\ R
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'S many respects an awkward medium, and somewhat unreliable. For .
textual input, however, it is much cheaper than the use of cards (approxi-
_mately twi‘ce as cheap) and is much more compact physically. A typical
punched card contams 80 characters of data while a punched paper tape

record may contam thousands of characters.

The paper tdpe typewriter is recommended as. the appropriate
input device for textual information for the interim Phase I period until -

more satisfactory equipment can be used for the input functions.

*

The use of typewriters as input console terminals in an on-
line system is also _a.possibility which has considerable merit. . This is .
discussed in a section to follow.

3.2.3 . Magnetic Tape Typewriters

This equipment, although' much more expensive, incorporates

many advanced features including automatic programmed tape search and
- electronic correction of mistakes. Storage is on magnetic tapes cartridges
and it is possible to combine the stored mforma.txon at different tape

stations and merge matenal stored at these stations.

—— PUSSRITY - —— - —-— ey
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t This equipment would be particularly effective for editing and "

| proof-reading. The storage and recall capability could be used for indexing
: since it would be possible to -store the thesaurus at a tape station. The

[ preierred terms could be recalled and their re,spei:t“ive place in the

. hierarchal authority list could be printed out for the benefit of th» indexer.
; . | Since the bulk of the indexing functior. is to take place at field units,

however, this application would have limited use.
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Before selection of paper-tape typewriter equipment, the pos-
_ sib111ty of using magnetic tape typewriters should also be investigated to
see if they could be justified on an economic or other basis. One of the
potential problems to be resolved is the method of conversion from the
magnetxc tape cartridge to a form suitable for computer entry (e. g , Via

the conventmnal tape drive equipment).

3.2.4 : i‘@tical Character Readers

The primary input of document‘informat_ion,' currently, is in-
the form of the ERIC resume. However, since the transcriptionto a
form suitable for computer entry represents a substantial effort, ever.y
effort should be made to capture newly generated information directly
in machine processable form. Although it is recogmzed that initially

the transcription will provide a form of editing and quality control to

assure that standards are maintained, as uniform procedures are developed -

it will be more appropriate to perform these functions as a separate
activity. Print-reader equipment for the purpose of entering the docu-
ment information into the computer data base presents a possibility of

substantial savings.

Optical readers are becoming a practical reality in several
important data processing applications. Advances in optical sensing |
systems have changed the industry attitude from one of expectmg unreliable
performance to that of sclid respect..

This technelogy is one which might be termed as "'emergent'.
The readers now in use are largely high price, limited font and low
capacity. Equipment currently being developed however, has the capa-
. bility of recognizing multiple fonts at speeds in excess of 1000 characters
per second.. e .

The volume.of input in the immediate future (Phase I) does not

justify use of such equipment. However, w1th1n two or three years a
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combination of factors may cause this solution to the input problem to be

increasingly attractive. Some of these factors are:

1) Improved capability and decreased cost of optical

ﬁnnnnnrn
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.2)  Field units will be a position to use standard fonts,
- which will result in consistency of procedures.
Standardized procedures will result in uniformity of

input.
3) Increased volume of input.

4) The system design resultmg from system studies may
be developed to effectively utilize this capabzhty

The appearance on the market of relatively low cost, reliable,
ultxple-font page readers is expected by 1968. Such equzpment can be .
justified on a differential cost basis if the volume is sufficient. The
national center is in a good position in the initial phase of de\;elopment to
require standardization to the extent of prescribing the use of machine
readable font (not necessarily limited to one, however) by those preparmg
the input form. '

For the interim transition period the use of standard equip-

- ment, a combination of punched card equipment and paper typewrzters

can effectz,vely handle the input requirement.

3.2.5 On- Line Terminal Operator System .

A systern approach to the input problem is the nuse of mput

terminals corre sponding to the varions. functional stations which are

. directly on-line to an electronic computer. The console terminals for

~ on-line systems are often assumed to be extremely expensive equipments

with sophisticated display and feedback characteristics. It is also possible

however, as is dssumed here, to use a simple keyboard device similar to

a typewriter, .
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There is freqt;.ently a concern among potential users of such
terminals that they are tying up an expensive computer as they type in at
slow human reaction speeds. This is not necessarily the case. In effect,
the terminal will present a character to the computer which will accept it
at microsecond speeds and then revert to other ac;tivity (programs) until

the next character is ready.

The system is ordinarily centered about a relatively small
computer, which contains a specialized set of programs. These programs
contain the control and functional logic for various text processing activi-
ties. Such systems are Eurrently used for other applica.tioris. * The 3
advantage is that the unit records are compiled as they are entered and
do not require a later computer run. The 1nput function could be effec-
tively segregated in this one system. The resulting unit records could

then be transferred periodically and merged with the master £1le,.

This approach also provides the possibility of connecting re-
mote terminals into the s.ystem as well. . The sy;tem configuration is
highly conjectural and it should be po.inied out that the terminals shown
are intended to illustrate the types of functions which could be performed.
it is likely in actual practice that many of the functions would be performed
at the same station. It is also poss1ble that for those functmns represen-

ting high volume mput, several duphcate statzons would be reqmred

- - . mmee - o oe — ————am—— .

Although the current 1mplementat10ns of such systems are
limited in number, the emphasxs on on-line computation, and man/
machine relationships is increasiny dramatically. It is expected that by
the start of Phase 2, many such systems will be marketed. The primary
advantage is in the area of on-line recall, review, and editing of the
input. Another possibility would be the use of on-line terminals in
conjunction with optical reader equipment, thus limiting the in; at problem

of the national center to one largely of quality control.

¥*I'or example, the IBM 1440/1460 Administrative Terminal System and the
Scientific Terminal System for the same configuration.
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There are at least two apphcatzons for such a system in the
Office of Educapox_x. (Frgure 3 -1)

1 Input of ERIC resumes

gt

input oi management control information for control of
USOE sponsored proposals and contracts.

N

Although the idea of such a system is conceptuallyj,a'ppealing,
it should be studied closely from the standpoint of differential ‘costs. The
basic difference in this system is that the input is immediate and the unit

records are composed as details of mput, rather than batched as paper

e —— . & 2 et ® ———

tape or card deck input. It is therefore pos sible to separate functions

o tmnm b oo t% et 4 wmn e et e e et e

among the various stations with greater flexibility. It is also possible to

request output of selected data or "recall" current input. This is parti-

cularly important for the editing and proof- re'ading aciivities.
3.3 OUTPUT EQUIPMENT

Printing will be the main form of communication between the
national center and its users. Some communication will be oral. Even-
tually communication may be achieved through client use of the on-line

terminal devices.

Until recently, quality printing was not associated with. com-
puters. The imagination of the computing industry was occupied by the

newer tasks of extremely fast computatmn and high data transfer rates.

This is no longer so. The computing industry has been .
concerned with adding quality to an already achieved fast output. The

prmtmg industry is adding the speed and rehablhty of computer controls

to techniques for printing.

3.3.1 Coniputer-Driven Printers

The original computer printers were of two types. Some -
early computers produced paper tape or magnetic tape which was used to

drive typewriters.
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The initial line printer had a limited set of characters. Added
charges were imposed if one wished the abiiity to use the alphabet i in all

positions on the line. The quahty of output was decidedly inferior to that

which could be ovbtained by a typewriter.

. " The quality of line printer output remained poor for many
years. Any' attempt to imgrove the quality was quickly undermined by
the need for greater speed to keep up with computer output.

In the past five years the desire for quality has overtaken the
desire for speed. IBM reduced the cutput speed of its printer and drama-
tically enhanced the quality of the output.

The IBM 1403 produced better quality than the earlier line
printers. Until recently it retained the line printer defect of having too
few characters. The capital letters of the alpha.Bet, the numerals and a .
few special characters were all that could be prmted By slowing down
the 1403 prmter it is possible to have 120 dn’ferent characters. Thus
upper case, lower case, and a much larger number of special characters
are available as well as the digits. The appearance of the output is
comparable to what can bc expected from a good typewriter. It is thus

possible to obtain high speed and upper and lower case representation
of the output. |

3.3.2 Use of Computer Printers

The quality available through the use of computer printers is
such as to detract from the apparent quality of the information content.
Years of training have taught us to judge books by tne cover and by the
cfraftsmanship of the printina art, Thus, the quality of computer output
is psychologically acceptable only when the recipient views the .output in

another frame of reference. Computer output is acceptable if it comes

- VT —
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in response to a speciﬁc request. It even retains a hint of the personal
relationships implied in a handwritten letter when the subject matter is
specific to the user. Thus, one can see computer output .- being a normal
mode of operation for demand bibliographies or selective dissemination
lists or for the individual catalogs that are tailored to the specific

recipient. -

One of the machines that has lent itself to computer control
has been the Photon. This printer possesses a character set of 1, 440
different characters. Though all 1,440 characters are of the same type
- size, twelve.different lenses are used to determine the output type size.
Any one of these lenses can be replaced bv a prism to achieve either
supersecript or subscript printing. The Photon can be directed to. operate
automatically in any one of four different justification modes. Hyphena-
tion must be performed before the information is presentéd to the printer.
The quality of Photon output is demonstrated by its use in the production

of Time-Life magazine books.

The Photon is slow. An overall speed of five characters per
second is all that is obtained when using the full character capability.
Special Photons entitled ZIP or GRACE have resulted from the Medlars
Program. Here, increased speed has been achie-ved' at the cost of a

drastic reduction in the number of characters that had initially been made

available. ' -

Merganthaler has also produced paper tape drive photo-
composition equipment. Their technique utilizes 18 different fonts of 88
characters. Spécial converters are needed to transform the ordinary

computer output to output acceptable by the Mergenthaler Linofilmi.

The Government Printirig Office has a photocomposition printer
under development. This printer is to operate from computer provided
magnetic tape. It was initially specified to operate at 2, 000 characters per

per second, essentially the same speed as can be achieved with the

——————— : < = - i N LS : s s r——————
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120-character IBM 1403. This GPO printer presents a two-fold possibility ,
for the National Center. One poss1bn ty is to deliver magnetic tapes to

GPO for processing on their printer. The other poss1b1hty is to

acquire such a printer for nse of the canter
Y Stk - - - W v - WA
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3.3.3 - Computer Controlled Printing .

Computer-controlled printing provides many advantages. Since
information must be placed in computer storage for ease of retrieval and
dissemination, computer-controlled printing assures that the same infor-

mation is announced. Extra error in the type setting process is m/o1ded

———— g e

Incorrect computer storage is brought to light. - .

The most important gain that is achieved from computer- . -
controlled printing is the ease of updating future publications. Not only
is new info~mation published, but old information may be republished ir
the form of complete catalogs or also in answer to requests for demand
and special b1b11ograph1es. Material once 1r‘reparecl for computer output
need only be seiected and rearranged. The mzjor effort is not continually
repeated. o

— o
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Sgc'zion 4'
SOFTWARE CONSIDERATIONS

Computer solutions have been designed for the type ‘of problems
which are found, and their characteristics are well knowxi. Unfortunately,
the development of separate information retrieval computer programs at the
many field units could result in a sizeaciole duplication of effort. It seems
obvious that, in the aggregate, a better solution would be to expend these
same programming efforts in a concerted effort to improve retrieval capa-
bilities and to produce a powerful set of érografr_uning tools. It is an attrac--
tive concept but much more difficult of realization that these programs and

programming tools could be made available to all participating computer
installations,

With the presence of so many diverse compu’éer equipments, so
many different sizes and types of .compgter processors, disparate system
configurations, etc,, the problem of software (program) compatibility is
exceedingly critical, Fortunately, thére are a number of increasingly
promising computer program developments which provide assistance in
this area.

The sections to follow contain discussions of the types and
haracteristics of programs needed, and present the various approaches
to the problem of software compatibility, Also included are discussions

of computer languages and a brief description of metalinguistic techniques.

A large number of computer programs must be written to satisfy
the full needs of the national center. These programs will have many por-
tions in common. This is not surprising since many of these programs are

intended for similar retrieval tasks.
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The ease with which the programs can be designed is dependent -
on the identification of common modules., These modules will be used time
and again in the various programs. Effective management of the program-
ming task is far easier once modular construction has been decided. Each
member of the programming staff provides modules whose interfaces with
other modules are well defined, whose purpose is explicitly stated. The
failure to produce any module, thougu it affects all programs in which the
module is used, is easily identified and corrected.

Another virture of the modular construction of programs is the
ease of program improvement. Any one module can be replaced by a more
effective module if the interfaces are kept the same. Such improvements
affect the entire set of programs rather than just one program, New pro-
grams can be easily designed. The large number of tested modules forms
. @ convenient set of building blocks for new programs.

Moa ‘ar programs cap be more easily transferred to a new
generation of computers. Since the building blocks have been defined in the
form of modules, a more convenient level of definition exists than either
the level of the full program or the level of the different instructions within
the program. It becomes easy to identify thos< .nodules which should be
" preserved and those modules which are so completely eqmpment-onented
that they should be replaced,

4,1 ' CHARACTERISTICS OF INFORMATION RETRIEVAL
PROGRAMS

Information retrieval is characterized as a request/response
process, The requirement of this type problem is to obtain information
based on a partial description of the desired data. Another characteristic
associated with the problem is the dynamic nature of the data. Data crder-

ing, file updating, and sorting is frequently. requir ed.
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4,2 COMPATIBILITY CONSIDERATIONS

The development of computer programs for information retrieval
is an 1mportant segment of software development as a whole, The parallel
development of many such systems at computer installations provides an
excellent environment for future advances in retrieval capability. Unfor-
tunately, there is also the prospect that a great deal of duplicating effort
will be entailed in the development of such systems for the varying types

of computer, types of computer languages and system configurations.

In the aggregate, there would seem to be a great deal to be
gamed by a channe! mg of such efforts to avoid unnecessary duplicate in-

e L e b it e s -

:vestment of effort, and in arrangements for shared software, reciprocal
‘arrangements for undertakmg such developments, et cetera.

- 4,2, 1 Methods of Compatibility

In general, there are 'several approaches to the compatibility
- problem — the most obvious level of uniformity could be obtained by se-
lection of the same type of computer environment. For obvious reascns,
this approach is not feasible, Not only is it impossible to impose such a
standard selection of computer hard@are; it would be inadvisable to do
even if possible. .

The subject of conversion techniques has received a great deal
of attention recently as computer users are faced increasingly with the
“problem of conversion of programs to a new equipment line, This problem
has been intensified by the advent of the third generation computer equip-
ment, and in particular, the I8M System/360, The attention accorded
this problem by IBM and other manufacturers is particularly evident, and
great emphasis has been given to the development of conversion aids, It
is not simply altruism which impels this interest on the part of the manu-

facturers, since a significant proportion of computer users could simply
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not afford to convert from one computer to another if, in so doing, they
would lose the software inventory of programs written over a period of

. years,

Some of these conversion techmc_l_ugs are ‘reported by the
e
\

D T
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:SHARE S_ystem/ 360 Conversion Committee.
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Unfortunately, these efforts are usually directed to aid the
users of manufacturer to adapt to new equipment of a particular line. The
_problem of running computer programs on competitive equipment is much
more difficult, *

A more promising approach is the compatability of higher order
languages. Tn the area of higher order languages, compatability means the
ability to take the source languagé program written for machine "A" and re-
compile it for machine "B" using the machine "B" compiler., The resultant
. A program must be capable of operating on machine "B'" and producing the
= correct results, Reprogramming must not be required, with the exc'eption
of the squipment configuration specifications. For the user's viewpoint,
this ic the desired compatability he understands. .

This approach would be adequate if all the field units used the
same compiler language. Unfortunately, this is not the case. Further-
more, although the hardware should not be a function of higher order lang-
uage compatibility, in fact few compilers are completely machine-
indepeﬁdent. Even in the case where similar languages do exist, minor
differences in the language exist. An article in the August, 1964 issue of
DATAMATION entitled '"The Various FORTRANS", analyzed the FORTRAN
- compilers of 23 computers, Incompatahhhes were found to exist in the '

¥

number of legal statements, allowable number range, operational interpre-
tation of the statements and the character set used.

~ .

A limited number of programs are available (e.g., the Honeywell Liberator
program which permits the running of 140! programs on Honeywell equip-
ment) which are designed for a particular conversion.
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4,3 COMPUTER LANGUAGES

In the context of computer discussion, a language is defined
by a set of symbols and a prescribed set of rules governing the manner
and sequence in which the symbols may be combined. These languages
are members of a class of formal systemé of expressiocn similar to the
equations of mathematics. By providing a powerful notation, they allow a
programmer to concentrate on a method of problem solution, rather than

on the problems associated with organization of machine instructions.

Current efforts to develop progrémming tools tc provide more
direct rapport between the nrogrammer and the computer give promise
of decisive increase in programming effectiveness, In some instances the
necessity of assistance from the programmer professsional will be cbviated

and the programming function may be assumed by the application analyst,

In the area of computer languages, a number of important
trends can be identified which are likely to endure through the next decade
and beyond. These developments have important implications to the national
center. These are introduced below and discussed in greater detail in

following suusections:

~

® There has been a growing trend toward greater usage
of higher order compiler languages as cpposed to the
machine-oriented assembly languages.

° Efforts are underway to combine the most powerful
features of current compiler languages into what might
be termed a universal language. "

° Attempts to achieve economy of effort with respect to
cumpiler writing are underway with use of metalinguistic
techniques. ' '

4,3,1 Symbolic Assembly Languages

Symbolic assembly languages are currently the most universally

used computer languages. In general, such a language provides a means

B i s e = e e - e et -
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by which the ins.tructions for a particular machine may be written symbol-
ically. That is, locations in memory may be assigned alphanumeric names,
and the machine instructions may be referred to by mnemoaic symbols,
Every useful rmachine instruction is assigned its mnemonic symbol.. Num-
bers may be written in decimal notation. The advantage of writing programs
in an assembly language is that the programmer can maintain almost com-
plete control over every detail of the operation. The d1sadvaptage of usmg
an assembly language is that every detail of the operation fnust be si)é;::-
fied. As a result, the process of programming in an assembly language is
time-consuming and the programs produced are difficult to read or inter-
'pret because the statements can seldorn be grouped into sequences which

are very meaningful to human beings,

4,3,2 Compiler Languages

. The programming costs in cor.nputer systems are consuming
an ever increasing portion of overall implementation costs. Thereforé,
ease of programming is often regarded as more i;nportant than program
efficiency. The most efficient translation from problem statement to com-
puter program in terms of programmer effort is by means of higher order
languages. It is important to maintain the distinction between the language
and the language processor. The language processor is the routine which
translates it into basic internal machine language, or object language. This
distinct’on must be kept in mind although the language /language procezsor
pair must frequently be discussed at the same time, Before proceeding to
a discussion of existing language/langnage processor pairs, language pro-
cessors in general will be briefly considered. An important type of lan-

guage processor is the compiler.

' The compiler accepts an entire program and translates it com-
pletely into int- rnal machine language. Sometimes intermediate languages
are used with two or more translation steps, The translation is preserved

for execution at any subsequent time.
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The use of compiler languages is generally less efficient in
terms of prbgram efficiency than programs produced with machine languages
directly, Machine language programs generally occupy less m  yand
require less computer time for their execution. As a rule, the more general-
purpose the programming language, the more inefficient it becomes both
from the sténdpoint of the computer time (required by the language processor)
and the efficiency of the machine language produced. On the other hand,
programming languages are extremely valuable because of the ease with

which programs can be constructed, checked cut, and maintained.

Although the goal of a univeral language is still nurtured by
many, there will contince to be a multiplicity of higher order languages. _
PL/1 (former y NPL and MPPL) being develioped by IBM for the System/360

————
o e —

may become a de facto standard because of the vast impetus that will be
provided in the installation of System/360 equipment. PL/ 1 comes close

to serving as a universal language, since it incorporates FORTRAN, ALGOL,
and COBOL features, as well as being intended for use by the systems pro-
grammer. It has features for handling executive and interrupt functions and

is appropriate for real-time programming.

4,3.3 Comparison of Compiler Languages

Comparative evaluations between compiler languages are diffi-
cult since there are not completely valid bases for comparison. The basic
d1ff1cu1ty in investigating language efficiency is that recognized languages
exist in many forms. Even where an agreed definition of a compiler lan-
guage exists, the compiler programs which implement the program transla-

tion are not standard.

Other variables which tend to confuse evaluation efforts are the
variations in the operating systems and the types of users. In the case of
compiler languages, one of the important variables, in addition to the choice

of language and the writer, is the operating system. The operating system

Wﬂw i B S s = S O e .
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| consists of a set of support programs designed to control the computer
as it'proceeds sequentially through a string of jobs. In some cases, the
'supposed advantages ( or disadvantages) of a langu_age' actually reflect
the power of the operating system under which the compiler and compiled
program op.erate. Examples of operating systems are the FORTRAN

Monitor and NELOS (used in conjunction with NELIAC).

—— ——— e e e
p— ——— e o o e

4,4 METALINGUISTIC TECHNIQUES

The development of meta-assemblers and metacompilers give
promise for decisive improvement in programming effort effectiveness.
These tools provide leverage for the production of software translations at

~a cost an order of magnitude less,

A meta-assembly program pr;wides the capability to produce
code for any conventional (Von Neumann) digital computer. This is done by
specifying the characteristics of the computer in terms of the instruction

repertoire and instruction formats.

Although the primary purpose of the meta-assembler is for
program assembly, it has other powerful uses as well, With the meta-
assembly program, the user can define his own pseudo-operations (macxos)

and can thus tailor his language to his needs.

Another important feature is its ability to produce code for com-
puters other than the computer on which the meta-assembler is running,
The systems programmer describes to the meta-assembler both the source
language and the instruction format of the target computer, The meta-

~assembler can produce from the same source language, object code to run

on any of several machines.
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In case of changeover from one computer system to another, it

is possible by these means for the user to prepare his programs even be-

fore his new computer is delivered, using his currently available system.,

This type of programming tool has imﬁortant implications for

the tranélating of program libraries from one assembly language to another.

In any situation where conservation of program inventories is an important

consideration, this tool could find important application.

The use of a meta-assembler as a translating tool among various

.ERIC computer installations in order to effect software sharing is an at-

tractive possibility, The procedure would involve the following hasic steps:

2)

3)

4)

The programs would be prepared in a computer-independent
language (either a currently defined compiler language or
one to be defined), : - '

The characteristics of the target computer would be input
together with the source language program.

The meta-assembly program would then assemble the
program and produce an object program for the target

computer,

The assembled program would then be in a form which
would be executable at any subsequent time on the target
computer, .
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PERSONAL CONTACTS ON USOE TRIPS
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GZOGR/ PHICAL LIST OF ORGANIZATIONS
AND
INSTITUTIONS VISITED

8 Reds.cone Scientific Information Center
. Huntsville, .\labama

Air University Libra ry
Montgomery, Alabania

-’. :::,. -

California

University of California
School of Education
Berkeley, California

3 University of California
: Department of Agricultural Economlcs
N Davis, California

University of California
Los Angeles, California

State Library
Sacramento, Califqrnia

State Departmoent of Education
Sacramentc, California

San Francisco State University
San Francisco, California

_ . IBM
y San Jose, California

, San Jose State College
, ’ San Jose, Califernia

) _ American Bibliographical Center
‘ R Santa Barbara, California

z Colorado
K University of Colorado
B Boulder, Colorado .

University of Denver
Denver, Colorado

State Department of Education
Researck Group
Denve -, Colorado




Florida

Georgia

Illinois

Mazryland

Florida State Department of Education
Tallahasses, Florida

Florida State {Tmiversity

- A . . -
Departinent of Educationz. Research and Test

- AR A AW W L - »a ~ v

Tallahassee, Florida

University of Georgia
Athens, Georgia

University of Chicago
Gradvate School of Library Science
Chicago, Illinois

(]
b ]
-~

ba¥ad
&3

Office of the Superintendent of Public Instruction

Depar+ment of Statistics
Springfield, Illinois

University of Illinois
Training Reseach Laboratory

Urpana, Illinois

University of Nlinois - .
Institute of Communications Research
Jrbana, Illinois

Atomic Energy Commis sion
Gaithersburg, Maryland

National Library of Medicine
Bethesda, Maryland

Massachusetts

Minnesota

Massachusetts State Department of Education
Boston, Massachusetts

Harvard University
Cambridge, Massachusetts

Inforonics
Maynard, Massachusetts

.« e

University of Minnesota
Communication Resezrch
School of Journalism
Minnespolis, Minnesota
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Minnesota State Department of Educzation
Division of Research
St. Paul, Minne:zota

.

Rutgers — The State University
. Graduate School of Library Science
Brunswick, New Jersey

New Yozrk

New York Department of Education
New York, New York

New York State Department of Education
Albany, New York

Bell Laboratories
Murray Hill, New York

American Institute of Physics
New York, New York

Cclumbia University
Bureau of Applied Social Research
New York, New York

Conover-Nast Publications
New York, New York

" Yeshiva University
New York, New York

IBM Research Center
Yorktown Heights, New York

Ohio

Western Reserve University
Cleveland, Ohio

Oregon

University of Oregon
Educational Research Center
FEugene, Oregon

Pennsylvania
University of Pittsburgh
Health Law Center
Pittsburgh, Pennsylvania

University of Pittsburgh
Knowledge Availability Systems Center
Pittsburgh, Pennsylvania

e e e e e —
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University of Isittsburgh
Learning Research and Development Laboratory
Pittsburgh, Pennsylvania

South Carolina ‘

University of South Carolina
Department of Educatien

. Columbia, South Carolina

Tennessee

George Peabody College for Teachers
Division of Surveys and Field Studies
Nashville, Tennessee

Ty ‘M. 5 "~‘A'-l
-

R

K " Texas

i University of Texas
' School of Education
— Austin, Texas

University of Texas
Linguistics Research Center
Austin, Texas

University of Texas
School of Library Science
Austin, Texas ’

Utah
State Department of Public Instruction
Salt Lake City, Utah

Washington
. Oiffice of the State Superintendent of Public Instruction
Olympia, Washington

Wisconsin

University of Wisconsin

Center for Research and Development on Learnirg and
Re-education

Madison, Wisconsin .

Wisconsin State Department of Public .Instruction
Madison, Wisconsin

Wyoming

State Department Education . :
Cheyenne, Wyoming : .
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Washington D. C.
"United States Office of Education
Department of Health, Education and Welfare
Washington, D. C. '

American Educational Research Association (AERA)
Naticnal Education Association
Washington, D. C.

EDUCOM
Washington, D. C.

Jonkers Business Machines, Inc.
Washington, D. C.

David Taylor Model Basin
U. S. Navy )
Washington, D. C.
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Persons Contacted 6n USOE Trips

Robert Anderson
Susan Ar.andi
James Asher
Pauline Atherton
Charles Austin

Frank Baker
Goidon Barhydt
Robert Barnes
Maurice Barnett
W. L. Bashaw
Phyllis Baxendale
Donald O, Benedict
Paul Berg

John E. Bicknell
Katherine Blake
Sam Bliss

Eric Boehm
Joseph Bowles
Ritvar Bregzis
Erik I. Bromberg
George Brown
Lawrence Buckland
Archie Buckmiller
T. K. Bullock

Lee G. Burchinal

John Carroll
Roy Carter
Cleo Cason
Shirley Clarke

s T T T m?‘wﬁ:mxﬁvﬁ:mm» s
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John Cook
Leo Cox
Richard Cox
Lewis Crum
George Curry
H, A. Curtis

Alan Dale .
Charlotte Damron
Richard Dershimer
Howard Dillon

Leo Doherty

Robert f)ouglass
Raymond S. Dower, Jr.
Henry Drennan

Eleanor Dymm

T. Bentley Edwards
Marvin Efron

James Eller

Jack Ferguson
Warren G. Findley
Francis Flerchiner
Merrill Flood
Fred Folmer -

Ceorge Forlano

" W. R. Foster

Edward Fremd

Miles Friedman
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William Gescheider
Lawrence Giles
Melvin Gipe

Robert Glaser
Herbert Goldstein

T. M. Goolsby, Jr.

Fredrick Goodman
Hugh Greene
Gilbert Grey

Alvin Grossman

Earl Hansen
James Hardy
Harold A. Haswell
Velma Hayden
Robert M. Hayes
William R. Hazard
Marianna Heberle
John Herzog
Edwin Hindsman
Harold Hjelm
Wayne H. Holtzman
John Horty

Diana Ironside

f'red Jarrett
Charles E. Johnson
Noel Johnson
.Archie J’ohnston.
Ray Jongeward
Judith Joyner |

Eugene Kennedy

Allen Kent .

M. M. Kessler

F. J. King ‘

Albert J. Kingston
Herbert J. Klausmeier
Arnold Kraft

R. P. Kropp

Richard Krug

Norman Kurland

Gerald Lesser
Sam Levine
Jaseph Licklider

W. M. McCall
Carol McCartney
W. D. McClurkin
Guy McKee

Hugh McKeegen

Claude Martin
Ward Mason

~A. Metcalfe

William J. Millard
James Miller
Philip Mitterling
Harry Moore

" Theodore Murray

Roy Nehrt

Roland Nelscn
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Lee Ohringer Sam S.i.eber.
Florence Oltman Robert W. Simms
- Theodore R. Sizer
E. L. Palmer *  Stanley Smith
Roland Pellegran Thomas B. Southard
John Pierce Eric Springer
John Pier ce-Jones Rhoda Stapler
Ione Pierron - Liouis Stein
Allen Pratt H. W.- Stoker
' Lawrence Stolurow
'Ronald Ragsdale Joseph R. Strobel
Sarah R. Reed Walter Stuart
Aian Rees Rita Sussman
P. Regan Don R. Swanson
I. E. Reid
Carl Rc;berts ' Peter J. Tashnovian
H. Aller. Robinson : " Keen Taylor’
Wade Robinson ' Cecil Tucker
James K. Rocks Gordon E. Vanl{ooft
Mogens D, Romer . : .
Angus Rothwell I.- Mitchell Wade
Thorﬁas Walton
Shirley Sargent . Robert A, Weber
H. E. Schraeder Carl Wedekind
M Louise Schultz Wallace Weir
3 Albert T. Scroggins Burton White
Ivan Seibert Eileen White .
Robert Severance : Sheldon White
5 Licnel R, Sharp . J. Whitlock
Robert F. Shenkkan | William Wilson
' Coblens Sherr I Wayne Wrightstone

John Shersod Everett Yarbrough

Heartsill H. Young




