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» o * The Fealization that the facilities available for the
retrieva¥ of sciéntific and technical infdrmatjon were Leing
underutilized resulted in a project undertaken by the Lrexel -
University School of:Library -and Information Science to develop a
computer intermediary capable of $ssisting us®ETs of scientific and
technical informatioén in‘the performance of online bibliographic
search¥s. Individuglized Instruation Yor Data Access (IIDA), the
compiter system dev loped\guring the fproject, operates'in an
ingtructional and an assistance mode, and can be used tc train users
to perform online searches or to aid ¥sers in search performancel The
system employs a set of diagndstics which alemt users tc the
strategic and_syntactic errors they make during the seaIch process.

J.vhen IIDA was operational, 2 number of evaluations of the system were
made, Ysing f&rsx undergraduate compbder, science majors ‘and

rexperienced online searchers, then library science fdculty and

'ﬁg;aduate students and undergraduate engineering "students, and finally

“engineers at the Exxon Research facility iqﬁflorham Park, New Jersey.

. The evaluation studies. indicated that individuals. who:-had never done

_online searching were able, using IIDA, to do searches which produced
satisfactory results. Detailed accounts of the design of the system, _
system operations, and the methodology of the evaluaticn sghdies are

- given, and the pTpject bibliography is included. (JL) :
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Beginning- in 1976 a project was undertaken by the Drexel University
School of Library‘and;Information Science and the Frank}in Research Center
with the objective of providing a computer intermediary to aid scientific and .
technical users of online bibliographic information retrieval s§stems in the
. performance of data base searches. T;e project was undertaken'o t of
recogn1t1on that the facilities ava11ab1e for searching and d1ssem1nat1ng
scientific and technical 1nformatlon were beingeunderutilized and that helping
the peog}e who would normally be expected to benefit from this- information

- . i 3 "'
would encourage ghem to become, and to remdin, usets of these facilities. -
’ ;’ ,}\

o) > ’

. .

. Technically, the problem g¥ developing a computer intermediary was
one of dbnﬁtoring the conversation between a user and the  informat ion

rétriéval system, or search service. The complexity of a bibliographic search

) 'is exacerbated by the searcher ] uncertalnty, at the start, as to what i

1nformat10n exists on Eﬁerdeslred topic, if any,_ Further, the definition of
"desired topic" is likely to change durlng the search as a result of problng
early in the search. Feedback, positive and negative, will affect the user's
future decisions. Given the degree‘ofluncertaiQ&y in a bibliographic search,
a computer program whose 'function it is to assist & user in performing a
search, and whose informat-ionr is r::?rmcsed to what it can gain by monitoring
or by 1n1t1at1ng'1ts own questions to the aata base, can not "know" how to gp
the search. It can, at best, tell whe? the hums#n user makes a\Eastake and it
can offer general advice on how to proceed. .

. ' ‘ . . LTy

_ Working under these conditions,” we developed a system called "
Individualized Instruction for Data Access (IIDA). IIDA is able both to teach
a’'novice searcher how to search and to assist him in' doing so. It is \
1hd1v1duailzed in two SBhses: - users may take 1nstruct10n at ‘a time of their‘
own chooslng and their own pace; and, when used as an asslstant, IIDA's
messages 'to the'user are a direct functlon of what. the user has done in the
search. Emphasis has been on assistance, always with the assumption that we
have a relat1ve1y 1nexper1enced searcher worklng in a prdblem~solv1ng

s1tuatAonp




1 . - .
. IIDA, as a computer software system, re81des in a computer separate

from.that of the search segkice. Whide the or1g1nal de31gn called for thls to
) be a dedicated mini-computer; our exper1mental 1mplementatlon was done on a
- ' large time shared computer, for econonic/reaaons. Users would send their
( . search commands to this computer which would relay then to the search service,
and then receive and relay the search service's reply. A complete history of
. . the search-is then maintained.
Before beginndng a search, an IIDA user has the option of taking some

1

computer assisted instruction on how to search. Administration of instruction

is done by IIDA in its instructional mode. When the uger is ready to begin an_

actual search, he deals with IIDA:in assistance mode. it is in this mode that

IIDA serves as monltor, relays ﬁe;sages between user and search service and
performs a continding analy31s of the search :h progress. ,;JDA makes its
presence known to the user only upon his request or upon its discovery of a
problem that 1mp11es help may be needed. The ‘heart of the search analysis is

performed by a sg’_of d1agndst1c procedures, wh1ch are concerned with

everythlng from fatal syntact1c errors, (i.e%, entry of invalid commands) to

.

" procedural usages thdt cannot be dec181vely classified as either correct or

[

incorrect, but may be 1nd1cat1ve of a problem to come.
s, ,4 . . . -
of ) &
3
éSinqe the intended user of IIDA is the working scientist or engineer,
'k € N
Twe felt it necessary to evaluate the system's performance in teaching and

.

.« - a881st1ng such persons, and to9 do so on a scale.large enough to be
, . - ‘
conv1nc1ng. Several prelxmrﬁa;;\tests were conducted with various student and’
faculty oups at Dr 1 Universjty,. but the main evaluation studies made.use

of 100 scidqtists and glneers of the Exxon Research and Engineering Company.

* i ’ .
o In brief, the evaluation studles tested the performance of IIDA in an
? -1ndustr1al sett1ng quite like that envisioned as the apprdéiﬁhte IIDA ©
) env1ronment. The)results show that: IIDA trained and assisted users produced
R . search results that were satlafactory to them. We can draw the concluslon
) from our,tests that the concept "works'" in that it enables the novice (to
S _? L . search1ng) end user of sc1ent1§1c aﬁd techpical information to perform his own
A searches at dn acceptable level of competepce. , . .
1 T . \
. o . ) \
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tﬁ%ough 5),

In this Jepo t, we survey the design of IIDA system (sections 2
describe how~1t operates from the user's perspectlve (sectlon 6)
“rélate. it to other research programs (section 7), describe the evaluation
.program (sectlons 8 and 9), project how IIDA and systems like it will.evolve
and¥hat 1mpact they w111 have in the future (section 10), acknowledge the’

hedp of many people (sectlon 11), and Tist a blbllography of prOJect-related

publlcatloqs (section 12) y
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'to prov1de more than an exper1menta1 version of the system.

- N -ty o i .
)
2. PURPOSE OF IIDA -
: \
’ : ' : N -

LIDA was develebed for two purposes. Its original primary purpose
o

¢

was to- increase the use of existing, scientific and technical information ~ .
resources by those who currently do not use them, or un}er-ut111ze them. The
second purpose was to investigate the feas1b111ty and effect1veness of &
particular approach to that objective, which 1nvolved research 1nto the nature
of the activity of interactive b1b11ograph}c searching, and development of

measures of usey performance.
: ) ,

.

-

At the 1ncept1on of the project, we undertook to develop an
operational system to teach and assist end users to make use of b1b110graph1c
information retr1e2?1 systems. This system was to be operated“;s‘a service to
all interested users. At the conclusion of the,project's first year, a change
in priorities at the National Science Foundation resulted in a reorientation

of the prOJect more toward research into how s!!rch1ng 1s performed, and how

‘well a teach1ng-5§s1stant system could be made to perform, but with no intent

~ ¢
‘e

To be more expficit, the IIDA system, in concept, has as itg
objective to enable end users of bibiiographic information to berform their
owrd searghes under certain.cirsumstances, described in Section 4. This was to
be done by both teaching them how to search and aSslsting-them“while
searching. Inherent in this objective is a limitation on the nature of the
search ob3ect1ve, generally to somethlng like a few good 'references, rather

than an exhaustLve bibllography or the s1ng1e "best" citation on a topic.

a
Y

This goal was justified on the grounds that there were a large number

"of scientific and technical persons who were not using or who were under—us ing

the resources made available 'to them (1), often at h1gh’cost, and by.the

assumpt1on that users could do many of their own searches. The result was
expected to be more“searchlng overall, and a tenqency to apply the time of
professional searchers to the more difficult cases (2). Wh11e it is

1mposslb1e to document formally, we note that we felt an att1tude of almost

. <

.

-
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host ility on the part of many professional searchers or intermediaries when we
first publicly announced our goals for IIDA in 1976, but that recently, say .
from 1979 on, this idea has seemed.top us_to have caught on and become accepted

€

by the information scignce community. W%'d0~not attribute the change in

attitude solely to our own project. More likely, we feel, it is an idea whose’

time has come. .

. : »
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% 3. GENERAL DESCRIPTIOﬁ OF IIDA ‘

LN - -

-

.

. IIDA is a computer system that serves as an intermediary, between the
g .
user of an 1nterapt1ve information retrieval system and the system itself. It

&.‘
Operates in two mln modes, mstructlonal and asslstanceo Lo
f r ANt
¢ Vi e

In the ingtructional mode, IIDA teaches a user how to perform a

- search, using rather’prlmltlve computer assisted 1nstructlon. Although there

l are practice searches interspersed with the instruotional material, the two

\ . ~

are distinct--all instruction is pre-use instruction in the sense that

*

material is taught in one segment of the instruction and practiced in the next

segment. 'The practice searches, however, are real, not "canned." *
. »

~

In the agsistance mode, IIDA helps the user in the performance of a

real search. It is this mode which is the major innovation and the prinecipal
focus of the research. When operating in this mode, IIDA is an, example of a
) new class of computer assistants or coaches, as defined by Goldstein (3).

.

Mechanlcally, IIDA consists of a set of computer programs re31dent in

a computer w1th which the user is 'in communication {see Figure 1). The IIDA
computer, in turn, communicates with the information retrieval or search

service, computer (42. Users deal only with the .DIALOG language; IIDA does

not'supply its own language or extra search commands. Our original assumption .

was that if the value of an ass istant ?ould be proven with one representatlve

. language, it would be reasonable to assume it is valuable for other languages
‘of assimilar naturg. Near the end of the projegt, some effort was devoted éq
- develooing some newbcommands aimed at he1p1ng the user find some search terms

. ) (5). Several commands were implemented on an experimental basis, 4nd given a

preliminary test of performance with inconclusive results. f

While conduct ing a search, the user cnters % ommand s _throhgh IIDA, ];ut
) // using the DIALOG language, and normally receives the same responses he would
[ 1f dealzng directly with DIALOG. IIDA monitors the conversation, examining

both commands and responses, looking for errors or 1nd1catlons of problems or ¢

. .\

/
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potent ial problems.’ When any of these is detected, IIDA offers abundant,
vo}ontary help facilities, tailored to the specific problem at hand,. and
might, for example, offer to refresh a searcher's memory on fthe’ usge of a

P

command in which a syntax error was just made. T ‘

— .
—

sear:h, and to intervene when a probiem is detected. Intervention is in.the
form of: (1) informing the user of the nature of the problem, (2) o feriing
advice on what to do next, amd, (3) offering a remlnder of what refé{ence
information is available concerning this specific problem. For example, if

the error is a syntactic ,one, its nature will be explained, and the
' ' A

appropriate page number of reference material given to the user. .If the error

were a procedural one, rather thin syntactic--for example, creation of too
’ 4

many nd115sets, advice on'proceed ing may be offered as well.

7
.

Because the searches are real, IIDA cannot kno¥ in advance what the

LI

IIDA is required, then, to Jonitor and’ appraise the performance bf a

user's seﬂrch obJeqtlve is, or the_ best way to go abput the search. Hentce, it

ig 11m1ted to observatlon of what the user does, and what r&ults he ° -

ach1eves--1t has 'no. more 1nformathn ava11ab1e to it than he does, h1mse1f. R

ObV1ou81y, then, there are few clear rzght" or wrong" procédures, except for . -

the mlnlmal requlrement of command syntax. The challenge of designing am,

as§lstant forﬂbth;ographacysearchJng lles*thereln.

g . on . “

\
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4. ASSUMPTIONS AND CONSTﬁAINTS IN IIDA DEVELOPMENT

- ) .: o IIDA was des1gned.w1th a specific user population in mlnd. Although
16 has.some UQlllty for other groups, the initial deslgn was predicated on the

following user character1st1cs.

o , ” %, . ' 5, -~

. ) ' 1. Users have some technical or disciplinary training or education,

" in the ‘sense that they are aware of a specialized vocabulary
? h . . within their®gwn profess1on. - ’

o .
2. Although not tralﬁed in documentation, they are awnre of the

ex1sbence of 4 professional literdture, and,of the concept of

citations and abgtracts. ’ . .
' N - .

. -

' . 3. Although not necessarily trained in computer use, they are at
least not computer-shy, {.e., they have»probab1§‘usedtcomputers d
. or computer output, of participated in planning computer

pfojects, and .are not made anxious by the prospect of hands-on

. use. < v - -

4. Their obJectlve in usinpg the system is serious, gs contrasted
with someone who might use a computer system merely to learn to -

SN . discover its faults, or to '"bug'" it. IIDA users are presumed to

be solving a problém of their own when using the system. ) : .

L . -
4 < ” «
» .
- s ‘ ’
v . .

5, Use will be‘Uccasional, perhaps offe to ten times per.year. The

= , S implication of this assumption is that'infrequent users of
artificial Ianguages tend .to forget details, and need frequent

\ . . © \ "
, refresher instruction. . . N N
t v " L . " .

6. Séarch objectives will be limited. IIDA users are unlikely to be
performing patent searches or exhaustive searches of any kind.
... They are more Ilkelyﬁlook1ng for a few Wgood" citations, or a .

'

good general bibliography.
. “1
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5. OVERVIEW OF SYSTEM DESIGN . .

J

As noted earlier, IIDA is resident in a different computer than is

-

the 1nformat1dn retrieval system. Psers dial IIDA, via Telenet, and log into
1ts computer, which is the Mq1t1cs time sharing computer at Massachusetts
Institute of Technology. In the experimental 1mp1ementat10n of IIDA{Vthe
Multics log-in procedure was s1ight1§ more complex than that of DIALOG.

Originally, IIDA was iptended to*teside in a dedicated minicomputer, which

‘would have made log-in considerably simpler.

«
. 1}

. . . . @ .
.~ The instructional programs are resident with IIDA. When the user is
in instructional mode, he is not in telephone connection with DIALOG, which,

. -, oy .
of course, means that instruction costs less per connect hour than searching.

e
-

4
+

¢ The data bases used with DIALOG in experfgental work weré ERIC, ERIC

ONTAP, NTIS and COMPENDEX. IIDA is both data base and search service

dependent. It would typically require about gne man—dé& of effort tosadd a
new ddtahbase to IIDA's DIALOG repertoire, and perhaps three man—-months to
link IIDA to a different search service. The 1atter requires a complete new
set of command and response parsing programs, and a different communications
interface. Each search service might, for example, have a d1fferent Way of
indicating the end of a messdage. On the other hand, adding a new DIALOG data
base merely requires a table indicating the location within a citation record
of each field. . . ‘

,
. ’ . v
, 2

When conceived-of as resident "in a dedicated minidgmputer, IIDA was

planned ‘to be able to handle 12 to 15 simultaneous users, the exact number
depending on the- speed and‘&emo:y capacity of the computer selected. In the
exper1menta1 implementation, hardware 11m1tat1ons perm1tted at most 2 users at
a time, often only §. - In a multl-user version, users would have a line
between IfDA and the search serV1ce, IIDA.act1ng then 'as a concentrator or
multlplexor. A planned cqmmerc1a1 version of IIDA, to be produced by the
Frank11n Institute Research Laboratories, Inc. will incorporate, this orlglnal

design feature. .

.

~“~
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5.1 Instruction Mode

-

"IIDA's two operating modes are distinct--a user is clearly in one or
- Vo
the other. The instructional mode consists of two teaching programs, each
followed by a practice search. -~ '
. . . > . /l .
The firs§ exercise (6) is a computer assisted instruction program.

It's purpose is tofintroduce the student.user to the minimal set of DIALOG

.

commands necessary to perform a meaningful search. The commands introduced »

are: BEGIN, EXPAND, PAGE (needed with EXPAND), SELECT (for single terms — .
9 -
only), COMBINE, TYPE, and LOGOFF. All IIDA experiments involved use of print

‘terminals only, hence the DISPLAY command was not needed. A simplified £

of computer assisted instruction is used to administer this exercise. As each
command is introduced, the student is asked to type in the command, following
exactly an example given to him. If it is typed correqtly,<3e sees a replica

of the DIALOG response to the command. He is expectéd to discover for himself
the gist of what the command does. The full eiplanation of the command

follows, rather than precedes, this Ekémplg, to maxlmize self-learning.

Boredom of the user.was expected to be a possible problem, sand early pilot
tests,bore out that it was. ~ptey do not, in genmeral, want wordy explanations 7

of /something that is self-evident.

o ' - c “e
The user is taken, in this fasLion, througa a complete sample
sedrch., At its end, it {s suggested that he try.a search of his own. This is
exercise 2. Now, IIDA links itself to DIALOG, suggests a search topic to the
student, and then puts itself .into assistance mode. The search!topic‘used in
?xperiments was one tried out by the research staff beforehand, and designed

to be highly likely to result in a success.

v

Exercise 3 reverts back to the presentation of imstructional ) -

material. It covers a variety of advanced topics, inaluding more commands and
search strategy. Because it would take about one hour to fype out all this
instruction, when a student enters exercise 3, he is given only €he

introduction to each of the Eoilowing topics, but he must go through éﬁis

P

" minimal-mavterial: .. IR .

- - . -~

7
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2.
3.
4,
5.
6.
7.

-12-
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Review of basic commands

Advanced commands

_ Text searching

Search straéegy

Data base descriptions

Beginning and ending the search 7

IIDA facilities

AN

The idea behind this approach is to tell the user that information qn' these ~ -

completing this brief "reference walk," he is free to go on to the next

topics exists, and to invite him to explore further at his leisure. ., After

exercise or to go back to any topic of his choice and explore it in as much

» detail as he wishes.

The referenceswalk takes about eight minutes.

,$he'

browsing time in the complete set of exercise 3 material is a function of the

user.

[

v

. o

BExercise 4 consists simply of the student performing another search,

this time of his own choosing.

O

ERIC )

Aruitoxt provided by Eric
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Assistance Mode ~

In assistance mode, the< user performs a DIALOG search, and it

1.

based on the following principles:

It is,-of course, not possible fgf IIDA to "know" how the
L d

should be conducted, since each user is the sole judge of

qpplicabilitg of resﬁits to his own objective, and because the

contents of. data héses ¢h e w1th time. Thus even if a
a8 ’

IIDA's objective to provide assistance to him in doing so.

Assistance

*»

is

18 AN
search
the °

question has been seatched before »a dxfferent searcher uses a

different data base, and has dlffereqt perceptlons of success.

As a result, IIDA is a reactive system.

It cannot tell the user

how to perform the seakch, buE it can detect various errors and

poor usages, and can offer genéral advice on how to proceed, in .

the context of the error discovered.

I\




L ' 3, In ogder to detect errors and poov usage, IIDA employs'a set of ‘,af'
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d1agnost1c procedures, which are grouped into three classes.

»
s

" ‘ . _‘ ) / ’
a. _SZntactic.' IIDA will detect any error in DIALOG syntax.

IIDA prov1des the user as mich 1nformat10n as possible about -
the nature of the error, e.g., not 31mp1y the notation
"syntax error," but a clear statement of what part of the
. ) Input'command is acceptable and what part not, 1nc1ud1ng what
IIDA ?ssumed to have been the command. For example, if a
user ertered ‘the command TYPE 3/6/2, DIALOG would assume.this
to be a TYPE command from the initial letter. It would then R
expect the next character to be a set number and, n’t finding
. . one, would declare'the command invalid. IIDA would state the.

assumed comqapd{/and state that from "YPE" on, the argument \\\\
of the command is invalid, and that a set number was expected

after "T." Neither IIDA nor DIALOG tries to correct the -

~
- P

error.

- ’ b. Procedural Error--Single Command. This group of diagnohtics

\ is concerned with commands which pass the syntactic analysis,

: - but, when examined in the context of the history of the

' search to date, are. found to be faulty to gome extent. The

fayits can range from fatal, as in the case of an invalid set .
ber (9ig., COMBINE 3 and 4, but set &4 has not been

), to minor (e.g., repetition of a command).

c. Prodedural Error--Strings. These diagnostics are concerned

with strings of commands. - A strihg is defined as an unbroken
series of‘commanés of the same type. ‘An exapple of such a
oo diagnostic is a test for string length. If a user enters. ‘-
o more than f1ve consecutlve COMBINE commands, a diagnostic is
"triggered," which need dorno horé than to suggest that he v

consider doing something different. ‘ -

o "
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- 4. Each time a diagnostic detects a fault:
\ ) , .
a. A statement is sent to the user'describing the fault, This .
- . message is terse and emotionally neutral. ‘
L

©  h. A record of the occurrence of the fault is made im®fa search
history .file. This file is then used for interpreting later
commands. It will, for example, contain a list of numbers of
the sets created, and hence probides the basis for deciding

N , whether a set number in a command is valid.

¢. In many cases, the user is offered "quick advice," i.e., a
suggested action based on the type of error‘made, not the
specifics of the jommand. An example is that after and

' . excessive number o CO?BINE commands has triggered a string
lgggtk‘diagnostic, the advice will be to try printing some of
the records to get an idea of their contents, rather than

defining so many new sets. ) [

4 - ’

B (

. . “d." In all cases, the uger is referred to a reference number in

. the exercise 3 library of instré™ional material, which
identifies a page or frame of tutorial material relevant to

the error just made. For example, if a syntactic error has |
, . 'beqp detected, the reference will be to a frame describing

. the syntactic rules for this commahd type.

The complete set of diagnostics-is’documenteq in Quarterly
Report 4 (7). A discussion of how well these performed, when

viewed as a measure of user performgnce, is found in (8). ¢

A » )

5.3 . Help Facilities S

Like most,onvlige systems, IIDA has afﬁELP facility.- The user may
*ou 1T v E "o
enter the ccmmand/HELP*'at any time. He is then given the JRtion of entering

v the help library (actually the library of frames for exercise 3), or viewing

* =
. . :
N 3 -
4 -
.

P - L Iy

* Following a common prdgrqmming prﬁgtice, we usé the character "/" preceding
a command to distﬂhgq}sh this use of' the word "help" from apy other use.
- ) ' -

ERIC ~ . -18 - ~ .




A>

-15-

v .
any of several symmaries of his search so far (commands used, sets created,
records viewed, errors made, or terms used), or of returning to the search or

to out-of the exercises. Quick advice, descr}bed above, is also a help option.

¥

A short;and notation, /HN, where n is a page or frame number in the
reference library, enables the user to go directly from a search to* that
frame, wifhout first calligg for /HELP and Qeeing the help menu of services

offered. * . 9. ) i s

’

In addition to the option of returning te the search, a user may exit’

from HELP at any txme by entering a valid DIALOG command. ;

—

2

5.4 Post-Search Summary

Going back to the original design concept for IIDA, it had been
planned thatQIIDA would operate out of a dedicated m1n1computer, w1tﬁ up to
12-15 sxmulcaneous usérs. To support this operation, there was to be a
proctor who would be located physically.néar the computer, and accessible to
users either by message through the user's terminal or by telephone. %he
proctor would be charged with prpvid'ng whatever help a user needed, ranging

from coping with the mechanics of the terminal to advice on search .strategy.

To assxst the proctor, he would be supported by a high speed terminal, and

would have actess to the history files of any user. _ Thus, if called by a
user, or if called by IIDA because of an excessxve numbegbof diagnostics, the
h

proctor could quickly rev1ew the history and status of t
‘ S

1earch {23).
¢

~

" When we implemented IIDA in its experiménta} form, because of
hardwdre I{mitatiéns, it was never possible for more than 2 people to use it
at one time, and our experiment:? procedures were such that these would always
be Qorking through our own termipdls under controlled conditions. ‘Hence, we
did not need the proctor. However, the history tables developed(around the
idea of a proctor were still Ehought to bevuseful, and prpved to be so.

« »

) They could be used as reference a1ds by searchexrs, through the help
Facility. This optlon was seldom, if ever, invoked in our tests. They proved
invaluable to the IIDA research’ staff in preparing data for statistical

analysis. -Examples of the tables are shown in (9).

8
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- 5.5 Software Components . . .
. . X From a computer software point of view, the main components of IIDA }//
are: (}) a communicatiéns interface, (2) a parser, (3) the diagnostic
. " procedures, (4) the warning control program, (3) the instructional programs ;_
(6) the help programs, and (7) the post-search summary. These are summarized
. 'below, and 'are explained in greater detail in Quarterly Report 6 (10). The a
approximate relationship among the programs is illustrated in Figure 2.
5.5.1 The' Communications Interface. : The purpose of this program is
\ ' .

to handle the ‘passing of messages in either direction between the IIDA

computer and the user's terminal, or the search service computer. ",The Multics

computer has an automatic dial-out device, called an autocall, which initiates
av-ocets

the outg01ng telephéne call from the computer to the TELENET of TYMNET

/

networks. in order to reach DIALOG.

Incoming messages frbm DIALOG pose a

particular problem because they arrive in fragments, and do not contain an'

explicit end-of-message indicator.

Hence, the program is sometimes not

certain when a message, rather than merely a packet, has ended.
. \

a jong abstract may consist of several packetﬂ, and the IIDA communications y

interface gets no exp11c1t signal from DIALOG
timing

the end of a message has been reachedgswhen it

evice can be used, but sometjg:s network delays made it appear that -

For exaﬁple,

that the abstract has ended._ A

»

has not, and the result is

cutting the user off in mid-message.

L
Certain messages have known endings

(edg., the response to an EXPAND ends in "-MORE-"),

to a TYPE command cannot always be detected.

bdt the end of a response

L
Thus, the success of a system e

such as IIDA depends upon its ability

smoothly, and to inform the user when

étdkeep the flow_gf messages moving
e

re has been an 1nterrupt10n or delay .

beyond the capability of IIDA to control.

-

B / .

.

¥

”

The parser must .parse, or sqparate into-syntactic

5.5.2 The Parser.
components, the user's 1nput, the search service's responses, and the
network's occasional messages that may interrupt the flow of user-search )
the

service ‘traffic. On messages from the search service or the nétwork,

parser recognizes the componént parts.

On méssages from the user, the parser ~

also checks for syntactic validity.

parsing and validity checking to be separate functions, it is net always

Although it is log%cally desirable for

—

‘
»

7
- <
Q

ERIC - . . 20 .

.
o o . : .
(2 [ . Y

.
S
\I




.
-~ ~ v
° - coe
L - %
-8
- ’ )
’
. 4. _
Lot 4

H

|MULTICS COMPUTER - .

L 3! Diagnostics

Warning

Control

;T ST

Figufe 2. IIDA SOFTWARE CONFIGURATION -

¥

. ? ‘

Q
(8
£
Q
e
i3
-
= a
5] : ~ ' .
L g T ' .
£ o lm————P |nstructional
E - ' -7 'l P ]
E - . rograms .
G| -
’ > .‘&
' [ ‘ X , ) ‘
—P- Help
* et
Q = - \’_J
! - «J . v .
- v L
» \ v st
. LI 2
User i ’-‘1
Terminal ‘

- L'[‘—




{

-18- :

N .
) . -

possible, because recognition of succeeding syntactic elémen;s depends on -

" .preceding elements. Thus valiéity checking must go on as the parsing goes on.

¢
- action, decide what to do about it,pr them. §pth the parser and the °,

. /\\ ' . . - ) .0

' Parsing is hfzhly dependent on the .search language and on the ’
compositipn of messages rece?Sed from the. search service. Changes ?n language
or in search service responses, such as are qccasioned by introducing a new
search serVice, make for majofychangeb to IiDA, while changing the éystem to’
;ccommédate another data base offered by the search serv%ce fo£ which 1
programﬁed is’g relatively minor problem, because only the data record
structure changes, not the commédnd language or'repertbire o% responée messages.

AT . . . )
Both the parser and the communicatlons interface, as actually

;implemented, vere heavily dependent upon software developed by Marcus and,

Reint jes for the CONIT project (13).

]

~

-

5.5.3 The Diagnostic Procedures. Ongce the parser has broken a

command and its response into their elementary synﬁactic,components and added

these to appropriate tables describingthe history.df the search, each.

diagnostic rule, ag software, is little more than a complex PL/I IF o ‘o

.

statement. The design principle here was to use the diagnostic rule (IF

(od
A}
.statement--RULE has about the same meaning it has in the decision table

—— -

context) to determine what -rules were violated, and then, in a separate

diagnostics use and maintain the search history files. ' \' s 0

-
.
) B}

5.5.4 The Warning Control Program. A diagnostic rule signals

warning control that 4 rule has been violated. Warning Eontiql decides what /
messages to send to the user as’a resulc: 'In its initial design, warning“
control performed two priJé functions. First, if moréethan one rule was
viplate& by a single’command‘or its response,_warning‘coqtrol decided to which
rule violation to respond. The general principle was té respond to the most °
specific. For example, if a user Yiolated both a dwglling*(too many Bimilar‘_—,f’:Ff -
COMBI§E commands, with sim§$er results) and a'qtring 1ength'ru1e]with the same

command, warning controk would respond to the dwelling rule violationm, as the :
mote specifig, hence probably the more valuable fzg the ;ser to knéw about. -~

‘The second functigi~ of warning control was .to be

nqerned'dith the'frequency

* ‘ ' g’
, o . :
:

Y
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some reminder that the user had seen this message before.

-19-

‘Yf diagnostic messages to thejuser (or warn1ng messages, hence the name) In
some cases, a rule was not violted until gome error -had occurred more than n o
times, for example the generation of a nu11 set. Generat1ng a null set does
not, in itself

of thent does.

trigger 2 didgnostic reply from IIDA, but gernerating several

0n the other hand, once a wa9n1ng or d1agnost1c message 18

. ’ h v
given; @und the error recurs immediately thereafter, the deslgners'felt there’
wr
would no point in immediately repeating the diqgégstic message. For )
exampld, if a gtring 1ength error occurs, a diagnostizlmessage is sent, but if’

the user adds another command to the same str1ng,“there is no point reminding

him again of the str1ng 1ength problem. Instead, IIDA would suppress messages 1Y

responding to th1s part19u1ar error unt1%:the condition recurred m times. The

variables n and m were given arbitrary values, with the intent that

exierimental experience would lead to better settings. 1f, after a given rule

been suppresged once, it tken was perm1tted to be used, 1,e., the

récurrence frequency m\had been exceeded
"

the message would.be enhanced with

The objectivq:was

to erthance without nagging.,
z - . )

N
! . o ¢
. - .o

A lafer version of warning control made the resett1ng of thresholds a
.var1ab1e, and made available a command for the user to reduce the frequency of
occurrence of diagnostic messages. If the user gave the command/SLACK after
any. d1agnost1c message, then the threshold for the rule that produced that

message ‘would be changed and made less stringent. This would enable a user

. who was v1olatrng IIDA rules but felt he knew what he was doing to proceed

witbout 1nterrupt1on. In our experiments, this fac111ty was neyer uged, and

we now deem it to have bgen elaborate than the situation calls for. ' -

[}

5.5.5 The Imstructional Programs. The instructional programs of

‘c . / . . - .
“exercise ] and 3 are a simple form of computer assisted instruqtion. In

exercise 1, there is no.variation of the sequence of instructional frames.

All students are taken through the same-mater1a1 in the same order. Users are
'asked ‘to enter commands,,but they are to enter a command exactly as provided
by the instructional

ame precedlng. In the event of any error, the user 18

asked to re-enter the dommand. This approach was taken in uhn_anterest of
qulck implementation, since the*CAI was not the focus of our experlmental
work, but4§t*was deemed important to have it in order to test the entire

.

system concept.

‘e
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‘ In exercise 3, the user has a choice of material (except the first

-, ‘ fime throuéh, whgn he must view only the major topic descriptiond). However,
no questions/about substance are asked. The facility is primarily used, after

the quick "referencgﬂwalkh" as a voluntary reference tool.

4 -

J e
3.5.6 The Help Program. Help is almosy§ a control program. Upon

invoking HE}P,'the user is given.an °Ptiﬂh of gp nging IIDA modes, i.e.,
entering into apy exercise, stamting or restarting a search, or of directly
going to a message deemeg b&tthe diagnéstic programs to be relevant to the
most recent command and i;s':esuls. In the latter cases,vffgg,diagnostic
messages offe; a reference number in the exercise 3 librafy of.instructional
frames that_is specific to the error jusE detected. Also, in many cases,
_quick advice is offered, again in terms of a pre-stored messagé deemed by fhe

diagnostics to be relevant to the qufren; ituation. Thus, HELP, as a

Again, iﬁ.the‘interest of bbth development and program'rquing time,
Mo attempt was made ‘to provide for IIDA to directly answer user initiated
questions. Rather, the user is told where information may be found, and he is

>

" then %xpected to find it.

5.5.%  The Post-Search Summary. As noted earlier, the pos§~search5

ke .
summary 18 Q&reib~a printing out of, the searéh higtory tables used during the

conduct of the search to assist the diagnostic process, and were originally

» planned for use by a'proctor.

» )

c »
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6. HOW IIDA OPERATES

- [ - ¢

1 4
[\

The first-time user of IIDA generally begins with exercise mode in
‘order to learn the basics' of on-line searohing. After learning the basic
commands and becoming accustomed to the system, the user selects ass1stance
mode and performs his DIALOG search in the ord1nary vay, except that IIDA
informs him of errors and offers an exten81ve HELP program ‘which is avallahle
dpring the search. The user is 1ﬁ’tructed on how,to use the .I.IDA fac111t1es
(the HELP program and‘dlagnostics) dutzng the é%erc1se or tralnkyg phase “of

' h1s IDA experience. Each time the user logs on} he‘1s offered a review of

the /commands and procedures unique to IIDA., R
6.1 " Introduction to IIDA ' )

e The uder 8. f1rst ‘'session beglns with aqplntroductlon to-the termlnal

" and login procedures. Dur1ng d ment and tatté?gx ass13€!ﬁ?§ were on hand
to get usegp started. AThe 8881$‘d)§?d the local TELENET or, TYMNET '
number, 1n1t18ted IIDA's 1dentrf1cat10n procedpres,{and completed‘neCessary
protocol to connect the user to the Multlcs gystem. During this act1v1ty, the
assistant 1nstructed the- user in how to send a message "to the'computer" Af
-the user had had go experience with term1nals. The user was the?fgeven g’

pergpnal identiticatfon number, and was instructed to "enter your number when

IIDéasks for it." The user was then on his ovaix\ith IIDA.,

=

’ " The instructional exexcisges of iIDA are structured in individual

‘frame% of information -of varylng 1ength§ After eacm.frame, the usér is asked

to enter a command, answer a question, or otherwise stnd a message to IIDA._

b . .
The uset, afiter completing login procedures, is offered‘introductory

frames on the IIDA system. Four frames;hwhich explain the purpgse oflIIDA, .
some basic information on on-line searching, the components ofathe programs,
how to correct an 1nput error, and the use of the HELP program, are available
to the user eagE,tlme he logs on, He may see the entire 1ntroduct1on by
answerlng "YES" to the qhestlon, "Would. you like more 1nformat10n about , IIDA?"
which follows the f1rst three frames. Upon completion of the 1ntrodu;tory
frames, or upon answerlng "NO' to any of’ IIDA's offers of 1ntroductory

material, the user is shownta'penpqpﬁ op&wbns and is agked to select one. =
A - - . ._d- . .
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To begin one of the following enter its number:

3
Exercise 1: basic DIALOG commands i
Exercige 2: practice DIALOG search

R Exergise 3: advanced commands and search strategy
Exercise 4: search assistance only 7

Enter '/done' if you are finished with IIDA.
171 ‘

-

The -user enters the number of the exercise or mode he wishes to

begin. He.may exit the program altogether.by entering the responsefdone.

.

6.2 Exerhise'Mode

-~

’Exercige Mode consists of three parts: exercise 1 introduces the
user to seven basic DIALOG commands and the IIDA HELP command; exercise 2
. provides an opportunity for the user Bo conduct a simplée search using the
commands learned in exercise l; and exercise 3 presents. additional detail on

the use of the basic commands, an introduttion to advanced commands and

practices used by experienced searchers, and brief descriptions of the data .
bases available through IIDA. An in-depth presentation of the use of the IIDA”
facilities and of search strategies is éiso included in exercise 3.

6.2.1 Exercise l.. Exercise 1 uses a simulation of a search in
COMPENDEX (file 8) to teach the basic DIALOG commands. The ."canned" search is
on the use of solar energy td heat residential buildihgs. The-system
introduces the user to basic concepts of on-lfne‘seérching, presents the

. - . / . .
search topic, and then tells the user what he is to do during the exercise.

- We'lre now going to take wou through a simple search. The
subject of the search is the use of solar collectors or
. . heat pumps in residential bdildings. You'll 'be told what
to type. ' Type in exactly what you're told and then you'll .o
see what DIALOG does with that command. Later on, you can
* do a segrch of your own. )

~ D? begin 8 ¢ -
e “21n0979 11:40:51 User 9002
$0-18 0.012 Hrs Filel* - .
File8:COMPENDEX 70~79/AUG N
- (copr. Engineering Index-Inc.) ' : :
Set Items Description (+=0R; *=AND;-=NOT)

* % 1 . e

“

s E
2 : ’
. ' B ; . s,
" t

Enter BEGIN 8 ‘ - .




%

From the initial BEGIN command to the end of the search, IIDA instructs the
udser to enter commands and to- view the system's response. Following each’
respenSe, IIDA describes briefly what each command meant and.what the
e responses mean in terms' of the search as a whole. ‘
‘ By the end of exercise 1, which takes about 20 minutes to complete,
the user 1is fam111ar with the DIALOG commands BEGIN, EXPAND, SELECT, COMBINE,

TYPE, PAGE, and LOGOFF, and with IIDA's HELP command.

Upon completion of exercise 1, the user is offered the menu of 4‘&*‘

exercises and modes, and is free to choose an option or leave the system }

entirely.

s, ’ 6.2.2 Exercise 2. Exercise 2 is a practice gearch which enables the

user to use the commands and techniques he learned in exercise 1. Two search

topics are introduced. These are offered specifically as both subjecEs are

extensively covered in the data base; IIDA's intent is to assure the novice

user considerable success in his first search

Exercise 2 allows you to practice searching on DIALOG.
‘ It is possible to perform a successful search on a rather
specific topic using only the six basic commands- learned in
Exercise 1. Practigce your search skills by finding”
citations on one o following topics using COMPENDEX
- (file 8);- ‘

)

v

1.
2.

Asphalt paving for road and bridge surfaces

Passive solar energy used to heat residential

buildings

In _ this practlce exercise you should try, varlous approaches
to searching while directing "your efforts to the goals
specified above. In the future, determine before beginning
to search whether you are looking for a few relevant items
on the subject or whether you.are after an exhaustive .
. biblibgraphy.
Take a moment to think of some terms which are .likely
to appear in c1tat10ns on the topic you have chosen. Note
terms which you will use in developing your search. For
ekample, you might plan to EXPAND the term 'solar' to see
terms useful in a search on 'solar heating'. Also consgq§f
EXPANDing the term ‘asphalt' for terms whlcyhmay be usefu
in a search on asphalt paving.'

' ‘ . . 28 ,
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The user is asked to specify the nquer of items he wants to retr1eve, thlS
information is used later by dlagnostshs concerned with search results.
- The user is told that "IIDA will place a telephone call to the DIALOG

system" and that procedure will take a m1nute or two. . )

I1IDA handles the entire logon procedure without input from the user.
owever, ‘because the procedure does take a few minutes to complete,»the user
i8 informed of the initialization and status of telecommunlcatlon processes,
the fact that the DIALOG login procedure has been compTEEId or’ aborted, and
whether or not another 8ttempt to connect to DIALOG has bgen initiated.. After
an unsuccessful attempt to login to DIALOG,'the user may/ leave- the system
entirely or try again immediately. If his attempt is fuccessful, fIDA tells
him to start his search by using the BEGIN command with the number of the \\\
appropriate file. '

AN
Logging onto D1ALOG _
News from DIALOG: !

wwwwwwww LOGON Filel Tue®¥0nov79 16:25:32 PortO4E : (‘3
FILES 3 and 16 ARE OFFLINE . . . )
DIALOG AVAIL. REGULAR HOURS DURING U.S. T, , ’
THANKSGIVING HOLIDAY BERIOD. .
. REGISTER ORLINE ‘FOR BEST OF UPDATE IN ’ ) . ,
’ LONDON ON DECEMBER_J. SEE ?NEWS.

NEW DISCLOSURE (FILE 100) NOW AVAILABLE ' ‘ '
WITH HALF HOUR FREE CONNECT~TIME IN Nov o

WHITE HOUSE CONF. HOTL FILE 202). ' CT

You are now connected o Lockheed DIALQG retrieval system--

Choose data base 11 6, 8, orf 201 with the BEGIN command. _ - -
) D? beginl - B .
. 20nov79 16:25:59 User 7303 - ’
$0.14 0.009 Hrs Filel* : O
Filel*:ERIC 66~79/0CT e ' : i
- < Set Items Description (+=0R;*=AND;-=NOT) .

The user carries out his search in the usual manner, and IIDA is

€ .

available as an assistant through "the HELP program, and as a monitor of .the % )
messages the user sends. If a syncactic error is detected, IIDA tells the
user that an errof was made, and gives the "frame number for the HELP program. o

<

The user is not forced to use HELP, as many errors are apparent upon receipt
of the error message.  IIDA also asks the ‘user .to rate the relevance of A ‘
.cita:ions type&\out. Thzs ratlng is used’ for several purposes: first, IIDA
converses with the ugser on h1s progress in terms of relevance. Seconoly, IIDA

> ~,

v . - ..‘29 . : "’ ] “ Adgrin-
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can inform the q'er'thht his search may be nearly complete if, at some point,
he has typed a fair number of highly relevant citatioms. Finally, the rating
of the relevance of individual.%itatéons forces the user to think pbeut what
citations he has retrieved, and to look for concepts that he has not included
in his search. In.esseﬁce, the user is Operabtdifig as if he were inlassistance
mode in exercise 2; the instructional features of the exercise are that the
user is prompted to think about his tOplC and appropr1até.search terms before
accessing DIALOG, he is given a choice of very Spec1f1c topics to search, he
is forced to consider the citations retrieved in terms of relevance, and he is

. - C
given another chance to learn by doing.
)

.

6.2.3 Exercise 3. Exercise 3 serves two purposes: first, it is an__

ingtructional program, and secondly, its contents comprise the HELP librafy

which may be accessed when the user is searching in assistance mode. ’

-

When the user selects exercise 3 from the menu of exercises or modes,

he first sees eight frames of information. The first frame introduces the

Al

c . 3 . [vd
user to the exercise, and the remaining se¥en serve as a table of contents for

the remaining 88 frames of informatién, The seven categories of instruetion

-

are listed in the i%lustration below;
-~

\

Contents of Ingtructional Units
a (1) Review of Basic Commands

- begin, expand, 'select, page, combine, type,

logoff

‘b (2). Advanced Commands -

- file selection, limiting, type and print,

’ abbreviation, time-saving techniques, search
save . . ’

¢ (3) Test Searching

- searching for wérds or phrases embedded in
. - larger sentences or paragraphs
' d (4) Search Strategy,

- = planning the search in advance
e (5) Database Descriptions, -
oo - contents.and use of data bases
ol f (6) Beginning and Ending the Search
. ~ how to initiate,your conversgation with DIALOG
‘and ‘how to sign off when you're finished
g (7) 1IDA Facilities
* y  how Lo use IIDA during your search

N

¥

I3

Strike the carriage .return.when you are ready to see the next frame.

. )
\ »

g 30
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The numbered frames (1) through (7) are mandatory for the user in exercise

3——he must see them all before gaikg to further detail on any of the

individual topics outlined. Following the eighth frame ffrade (7) IIDA
Facilities], the user is given the option of continuing with e¥ercise 3 or of

beginning a search in assistance mode.

a
. You have seen the introductory frames of Exerc1se 3.

You now have two options:

(1) «to see more detail on any of the topics listed above,
enter the two-digit frame number preceding the tOplC
of interest.

(2) To begin your search in Assistance Mode, enter .
'/done'. Enter a letter, any frame number, or /done.

If the user elects to continue with the exercise, he enters the

v

number of any frame introduced by frames (1) through (7). The frames may be w\
viewed in any order, and the user may follow a topic in as little or as much
detail as he feels he requxres. Each major topic is divided into subtopics
which provide increasingly detailed instructions on the use of commands and
techniques. When the user has exhausted one line of instruction iygghe*?ost
detailed level, he is instructed to enter a frame number to begin‘a new topic

of* instruction. During the exercise, the user is instructed to enter various

. ~

commands, just as he'was in exercise 1, and to view the system's response..
When all frames have been seen, or when the user has seen all the information

he think% he needs, he exits exercise 3 by antering /DONE.

»

- If the'user chooses to begin searching in.assistance mode after

seeing the eight introductory frames, he may access the instructional material.

by using the /HELP command, by selecting HELP option #1, during his on-line

search. The content of the frames is the same as what the user in exercise 3 £

sees; the only difference is that the user does not, in assistance mode, have

"the opportunity to practice the commands and techmiques in gsimulated steps.

ance the .user in assistance mode is in the midst of a search when he accesses
the HELP library, he is usually ready to return to the search as quickly as
possible; use of the table of contents of exercise -3 and of the error messages

encountered during the search, which indicate which help frame to access,

[}

allows the user to have near direct access to the necessary HELP frames. The

user 1in 3331stance mode returns, to the search’ from the HELP library by

entering a DIALOG command. / v

N .
- ~ - *
. ~—
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Goﬁplete_ﬁ;ghscripts of exercises 1, 2, and 3 are included in (6).

s . (LN

6.3 A5515tance Mode

~

Assistance mode is selected by/Ehe/ﬁEE; when he is ready té\berform
an actual search. After logglng in, the user ‘selects assistance mode from the
menu of exercises and modes. The automatic comnectiorn® and logiﬁ to DIALOG

- déscribed in 6. 2, is carried out, and the user is asked to enter the number of

items he wants to retrieve. Unllke exercxse 2, however, there is no

1n‘roduct10n to assistance modeb-from the user's view he is "on his own."

. .

When.logged in to DIALOG, the user performs his search in the usual

mﬁhner, beginning with the BEGIN command. Diagnostic messages may be sent if
errors are detected. These messages frequently contain reference ‘to the HELP
frame where correct usage is explained. The user may or may not choose to

access the suggested ingyrmation, but message syntax must be legal to be sent. .

-

o

As iongias the user is getting.productive results and asks for no

\ -
help, IIDA remains in the background until the user performs a TYPE command.

Then, as in exercise 2, IIDAtasks the user to.rate'relevance of citations
pfinted (TYPED) outs A scale of 1 (not relevant) to 5 (highly relevant) is
used. EIDA averageg\fhe relevance rating of sets of items viewed, and, over a
sequence of TYPE commands, informs the user whether his assessment Of the
items retrieved is improving or declining. The user can modify his strategy
-to retrieve more relevant materialf. If the relevance comment average
Adeclines over the typing of sevA}al sets, IIDA may offer assistance in

rrecting the problem, .either at the user's initiation or through a strategic
ertfr gessage. |

- . b | I ,- - N .
6.3.1 Usersinitjated HELP. 'There are three types of user-initiated

HELP: reviews of the search from various perspectives, ‘quick advice, and the

help library. Either may be called for by the user any time he needs

assistance.

l!
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. éy‘enteting the command /HELP, the user. receives a menu of HELP ‘

: N .
* options: ¥ - g
~ ° “ .. ‘
: . |
- . : (1) the HAQP library . . |
|
(2) command history v \ i

. (3) set history
(4) history of records yiewed during the search
(5) history of errors made during the search

(6) history of descriptors. °

- ‘ From this menu, he may select any option he feels w111 assist in his
seagfh. The h1stor1es (options 2-6) are designed to help the user kéep track
of the search in progress, and to allow him to see the search in perspective. |
For example, the history oﬁ‘descriptors used may prompt thesuser to bring a §

’ |

fofgotte? term into the search. T

1

Once thé user has seen the /HELP menu, he may use help directly by
merely entering /H and the ﬁpmber‘of the HELP option desired. For example,
hé&lng seen the menu once, a user might enter /H3 to review the sets created
in his séarch. N l

A, second HELP option is available through the use of another IIDA R,
command, /QA. /QA stands for "quick‘advice," and provides the user with a
brief recommendation from IIDA as to an approach to take. This advice is
based on the histories maintained.through the IIDA program, and lets the user
e know what ﬁppfogph Eight be appropriate following the most recent command
‘ entered.‘ TE;—bQ option can also provide reassurance ;n that one of its
messages tells the user that no advice is needed at thé tim;. ’
LI ‘ .
- The thlqd user 1n1t18ted HELP optlon is the library. It cons#ts of
the 80 instructional frames that comprise exercise. 3 HELP is invoked‘by the
user by entering the command /Hl, or by selectlon of option 1 from the /HELP
menu. When the user enters /Hl, he receives the menu of. seven broad topres of .
exercise 3, descrlbed in 6.2... At the end of the menu, the user is asked to
select the topic of his choice by enterlng the number or letter of the topic
“‘selected Since the frames of instruction are structured in a .
- general-to-specific tree a;rangeﬁénn,othe user may pursue the topié selec;eé .

°to whatever degree of detail necessary.

- > ~

> - ) M
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To exit‘thg HELP librérf, tﬁe user gﬁmply enters a DIALOG command to
return to the search. The\E:fr may pursue.;s many frames as needed while in
HELP. The only difference ween using HELP library while doing a search and
using the.frames as an instrucéional exercise is that when in a DIALOG search
the user does not have the opportunity to pfactice using new éommands and

techniques-~they are printed out as examplés within the ifstructional frames.

6.3.2 IIDA-Initiated Assistance. Because IIDA maintains exténsive

histories on all aspects of the search in progress, the system is able to
provide advice on strategic and syntactic errors. o
. : , -

One program describes syntactic error conditions and certain "hybrid"
conditions which are neither syntactic nor strategic (for example, including a
null set in a COMBINE command). Approximately 100 error messages are-
reconstructed by the progrém, which tell the user what:kind of error he ‘has ‘
made, what IIDA has "assumed," and finally ‘the reason the command is illegalty .
or invalid. The mgssages’alsé inform the user of what to do to get further

help. For example, a message migh} read; ~ °

()

D? type F8/5/1-4 : ,
! 80%*¥* SYNTAX ERROR: Command assumed: 'type' Argument .
assumed F8/5/1-4. The argument is not §Fceptab1e b2cause
- it 'does,not begin with a.set number. For help, enter
/H1.137 .. .

The user may proceed with the search .by correcting the error, or,he may take

the /HELP.option offered and review the material in the library.

.

.

- . /
ngategic‘grror analysis is less generalized. The content and - *

) N = . . . } . S .
context of each user message is analyzed and compared with previous search .
L .

.

Qlistory. “1f strategic errors, or unproductive conditions, based on IIDA's

rules,‘aré‘detected, the program determines if a message is to be sent to the
. e . . . esieq 8

user, Every strategic error does not invoke a message, since some flexibility

>
helps the user to experiment with different approeaches, and too many "helpful™ ®

messages could irritate and confuse, the novice searcher.,
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IIDA offers assistarce on the following types of strategic errors:
¢ o v
-7 (1) creation of rull sets LN . ‘qﬁ
. (2) 1low relévance ratings or decreasing ratlngs ’ v o -
- (3) wuse‘of uninformative TYPE formats < .
W (4) creation but nonuse of sets ™ " .
.(5) convergence and dwelling conditions o e : -
(6) :?etltnon of commands ) R
25 (7). oblems with strlng length: excessive use of a single command’ )
consecut1ve1y . : . .
° w R . - . ‘
The user receives a message as to what occurred; why, and what to do to - X -
- * : - K] ' ' ] M
correct the condition or to.get help. For example: . 3’ﬂ
] L i |
308Set examination: the following sets were given a relevance
rating of -4 or more but were not typed with a full format when .
examlned. ) i
2 e . .
8 s i N
You may Wrﬂn\_g resume thls°search to examine these sets 1n a full ’
¢’ ' format.
2 o 2 , . -
The user is free tof follow -EIDA's advice or to ignore it. IIDA's
role is to inform .the.user of the str%gegicgcondition, offer help, and to
allow the user the freedom t9 use a~5trabégy comfortable for him as a
searcher. IIDA's help is available as the usér needs it, but recognition ds
given to the fact that varlatlons in searchlng logic and style exist, even
among novices and&kasual users. - o ° v ®
v
- & . . . L4 :
. ‘ . ' AN
N T ‘ b‘ ' Y
- . W0 - : °C .
° o I3} ‘.
- ’; R N .
- - - -
d - . - *
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While IIDA is essentially a new system, many of its features are
- oe
related to philosophies, approaches, and techniques developed elsewhere. The
purpose of this section 1s to trace the influences of concurrent and prev1ous

work on IIDA's development. , ’ » - .

) . h
- a
- -
- .

NLS Scholar. (11)“is an'art1f1c1al 1nte111gence baged system des1gned
to teach non-programmers to use the NLS ‘editot,’ part of a modular system used

as an aid in writing, ed1t1ng, indexing, and pub11sh1ng. }1ke IIbA, NLS

N

‘Scholar combines 1nstruct1on with actual use 3f a system which performs . -

certain defined tasks. NLS'Scholar's emphasis i8 on the natural language
ipterface, and instructions Apract1ce, and onlragpass1stance components are
provided. . The major differ:%ce between fIDA and NLS Scholar lies in the
difference between online b1b110graph1c search1ng, which is tore structuréd
than/ed1t1ng and the loose structure og the ed1t1ng or wr1t1ng tasks of NLS
Scholar.\aIIDA can identify and assist in hanéllng user errors rather

spec1f1ca11y without-the user needing to- inquire of the systém as to what to

next or how to correct a problem, / : R - »
N T, A v
" “SOPHIE, SOphisticatéd Instructional Environment (12), is a computer

assisted 1ns:£EE§1 n systemwhich utilized artificial 1nte111gence in the -

teachlng of electrdnic circuit ana1381s and troubleshooting. Like NLS

Scholar, SOPHIE provides 1nstructlon which is tailored, to the 1nd1v1dua1 not

only can the user progress at his own rate, but the systems prov1ﬁe adV1ce to

the user which is baSed on what he 18 doing, in the context of a real

2 /
problem.’ Becaise the systems recognize that theve are a varlety of acceptable

.

approaches to each task undertaken by the user, the user’ \8 encouraged to find |

the most suitable approach within the<.road scope of "correct y ]
5 ’ .
troubleshooting," "effect}ve editing," or !'productive onling bibliographic =~ ¢
searching.” & . ; «f .
»~ T T T 1 ' ’
%

SOPHIE differs from IIDA in several aspects. Most importantiy, in
SOPHIE thére is always a correct solution to the users' problems. ‘Whert the . o

IIDA user performs his search in DIALOG, there is no single’ measune of »

.
- ° v '

I

performance since the search ig structured and the relévance of the results M§§
N\




a

. the M.I.T. Eléctronic Systems Laboratory (13), and like MDA was designed to

N

‘JéglALOG s--they are the same with the except;on of a few commands wh1ch invoke

<

‘of tHe user's errors as well as strategies and techniques assumed to lead to

evaluatdéd by the user himself. IIDA has, in a sensztgextended the range of
posslbie approaches available to the user because the DIALOG search is rea1 in
every sense, not a simulated situation. Because of the nature of the task 1
igvolved, SOPHIE offers simulatéd circuit anal&sis and troubleshooting. ‘

.

CONIT (Connéctor for Networked Information Tpansfer) is a product of
mhke it possible for an end JEEr of bibliographic information to berform
on11ne ;earchfhg‘w1thout the help of a trained intermediary. CONIT prov1desl
its own command language wh1ch the end user utilizes to ‘search several data
bases supp11ed by more than one commercial vendor. IIDA, on the other hand, . -
teache’s DIALOG and offers the user the limited choice of four files--ERIC,

NTIS- COMPENDEX, and ONTAP ERIC. CONIT translates its_ command 1anguage into

that pf the selected data base vendor's language, enabling the user to learn

only one 1anguage For use with mu1t1p}e serv1ch On the other hand IIDA
users'learn DIALOG'Ss commén&s. The commandsﬂ lfWVa;ld are sent by IIDA \ t
d1rect1y to DIALOG. Therefore there41s no translatlon from IIDA's 1anguage to

the IIDA help program and which allow the user to change from .one IIDA mode oL”
LY e
exercise to another, or to exit the IIDA system altogether. b “

‘A second major difference between the:systems is wigh regard rq their . .
assistance programs. CONIT and IIDA both offer extensive online assistance to
the user with a search ' in progress. CONIT s dssistance is more general 1n -
nature than IIDA s.§ The IIDA help programs evaluate the user's errors in

syntax or strategy in the context of the spec1f1c search in progress. IIDA

maintains ap-€xtensive history of each;fearch wh1ch 1s¢£na1yzed when- an error

r when the user asks for advice. The help is rendered-on the‘@as1s

productive searching by ¢asual or novice/ggers.
) .

. . . LN ' . LT
CONIT ‘assists thle user in selecting the appropriate data base fof his * ’
search. _ IIDA, on the other hand gives a moré limited choice of data bases

and only expﬂa1ns them to the user in exercise 3. . o <§
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. Anothexg systeﬁ which predates LIDA is the Unisérsity of Pittsburgh's

°

CAI TRAINER (14). This system has some similarities to 1IDA's instructional J

<

mode. TRAINER, like IIDA, teaches online searching and has a '"practice" mode,
- but the important difference is in the fo;m of practice. In IIDAy the ‘user is

connected t& the DIALOG information retrieval system in the second exercise

and performs an actual DIALOG searph. .TRAINER offers simulated sgarchiﬁg from

three files.

N 0

- . v
While the CAI contents bear some sipilarities, these are as they - »

pettain to actdal searching. IIDA ‘teaches the user, several commands [HELP,
/QA (Quick Adv1ce), etc.] pecu11ar to IIDA, while TRAINER 1nstructs in
terminal uge, tal\commun1cat1ons protocol;“identification, acces§ procedures,

and even offers practice in logélng in. Since IIDA handles tfe ogin

procedures for DIALOG, there is no reason to instruct the user in that process
N .

. .‘ . A~
1n an extensive way .
: v vt - y

~
s

. TRAINERQ§11ke IIDA, is designed for the casual users; however, it .,

provides no interface with the actual search systems and was des1gned

. 4

specifically to perform the training functionm. )
l ) ‘ BN ( _ -

' The work of both Penniman (45) and Sfandera (tizsinfluenced the‘_ N '
‘t_°ap§roach§which IIDA tgkes in teaching the search proce8s. Penniman '
¥ catégorized search’ commands into four ‘groups: index search, legic

formulation, dgfument display, and other administrative commands. Standera's

s

obsqrvations led to the 1dent1f1cat1on of a slightly d1fferent classlf1cat1on

" of commands: start}stop, executivé (loglc and d1sp1ay commands ) ; support1ve

(index searolry set hlstory)° informative (procedural qt data Ulse

information); and auxiliary (offline print, copy ordering, etc;).

°
Y

«
-y . ~ w
N »
. N - - »

IIDA, for instructional purposes, has used Penniman's categorizationm,

slightly modified by Standera's:

-

(1) Index search (EXPAND SELECT w/single term) : -

‘ (2) Log1c formation (SELECT w/full text capab111ty, COMBINE, etc.) n
i (%3 Record display (TYPE) . v : N .
— (4) Procedural (BEGIN, LOGOFF, FILE), - ‘ .
. (5). Diagnostic (HELP, EXPLAIN, etc.) . ’ ‘ ) “ e

-

"

. 3 . .
'
—~— 38 . N
- I
.
. s . .
. N
.
:
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J The first three of these categories also define Ehegorder.of

-

-

proceeding with a search that is taught by IIDA tutorial exercises., Once

ddlng their own search (e.g., exerclse_Z), the ugtrs may modify the order tn
sulc personal style. One concept that is introduced in IIDA is that the users
are exPllcitly introduced to the notion of recycling through the index search
and logic formation commands should the record display' reveal that the set

created on the first cycle needs to be refined or re-defined. -
' .o ~

- > ¢

IIDA's aproach in teachlng only the seven basic command (BEGIN,

SELECT, EXPAND, PAGE, COMBINE, TYPE, LOGOFF) and then encouraging users :6
practice "real" searching, is in keeping with Standera's view that most.

searchers confine tcemselves to very few commands in the performance of an
onlinelbibliographic search, Exercise 1 of IIDA was designed to introduce

online searching to the user and to get him stg&ted. Exercise 3, largely

“"dptional as an instructional program, provides advanced commands and .

techniques. ' - . .

13 . '
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f; the evaluation of IIDA, the conéern has been’both %ith formative
and summative evaluation. In formative evaluat;on, the focus has been upon

mon1tor1ng systep’ development and with providing feedback and information L}

leading to the refinement and further development of the system. For. example,

a number of the diagnostic rules in the assistance mode require specffication

of a threshold value. Initially these values‘ygte set by intuition or

<

arbitrary choice. However, the use of the system has enabled revision of some

¢

of the values towards more appropriate levels. . '
. . “»
[ 4 . -

. In the_summative evaluation of IIDA the zoncern has been with
assessment of the impact and effectiveness of the IIDA system and with thel
degree to which the objectives of the project have been met. In the
discussion which follows the three major phases of I1IDA evaluatlon are
summarized. The first- and second-stage evaluatlon are descrlbed more’ fully ;
in (17), and a description of the details.of the third-stage appears in (18).

-

. . _
8.1 . First-Stage Evaluatlon

Although labeled fltst-gtage evaluation, the kind of formative
evaliations described here were .to some extent ‘conducted contlnuously

~ ‘-

thtoughout the entxte development of IIDA. ~

4

8.1.1 ngject staff Evaluation. .Once exércises 1 and 2 had been.

made operational, and on a-continuing basis thereafter, the various exercises .
wete subJect to review Eor improvement and mod1£1cat10n by all members of the

pto;ect staff. In. add1t10n, all membets of the staff spent time interacting
AN
with IIDA.F;,usets in order Eo look for flaws: ot~vays to improve the operation

of the sysfem. . .

»

o . .
8.1.2 Computer Science Majors. Another group which worked with the .

system during this’ early test1ng wete three undetgtaduate computet science,

- majors who acted as users ‘and who were challenged to fznd the problems. The

,ggphas;s din tﬂgs testing was upon exgrcise 2 which not only stands as part of

IIDA ‘but which also, in a sense, provided a nucleus which waé‘expanded into

- -
~

.

L)

[N
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the, agsistance mode. All threé of the students were able to search
successfully using IIDA and ran into very few problems in doing a search.
- Those programming and technical flaws discovered at this stage were

subsequently corrected.

N
v

» - . y

8.1.3 "Real Searches. f?th exercise 2 fully operational, a number

i

of segrcheé aone by real searchers were re-done throughothis exercisé in order
to look at the responsges of the system and the diagnbstics to "real"
séétches._nmhe seven wo 3earches involved were taken from a set collecte

by Fenichel (24) in a stddy on search process assessment. Every member of the

project staff' regardless of their role on the projct duplicated a minimum of

Tour searches through exercise 2. Thus, all members of the project staff were.

1nvolved in looking for flaws that needed to be corrected. Im addition, all
of the staff members were able to gain first-hand experience with how IIDA

- -

would have treated the user who had done,the search.
AN :

While no major substantive changes were immediately made in the

-

system as a result of'thrs exercise, -it was of particular benefit in insuring
that the entiré'staffnhadfa coherent and complete feel for the project as a
whole rather than for just that subfpomponept upon which each happened to be
working at the time. Furthermdre, it was also of benefit in helping to
provide a basis for later decisions about .various questions which arose abhut
.}uch'issues ;s how and what to implemenft in the way ofomessages from IIDA,
etc, PFinally, it providéd various staff members with\inrimportant background
o' context against which to weigh various user comments collerted at the time of

use or during post-use interviews and discussions.
{ : .

8.1.4 L1brary and Information Science Faculty and Graduate

Students. Three graduate sbudents and two faculty members of the Drexel

University School~a£ L1brary and Informat1on Science also went through the

entire set of IIDA exerc1ses (exetc1ses 1 through 3) before testing was begun
*{wlth novice ugers. Once.again these, tests were useful in that they -uncoveresd

programmingfgfroré which had nothyet been discovered and corrected.- All of

" these users were QXpérieﬁged with online bibliographic searching and generally

, ] .
liked the IIDA programs.. However,. they were not completely successful in

./
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detecting problems with the content of the instructional programs from the
novice user's point of view. In later tesfing,’undergraduate engineering
students with no library training or blbliographic searching experience found
- difficulty both in comorehending some aspects of the material in exercise 1,
and in absorblng the bulk of material in exercise 3. ﬁpparently it was
.difficult for the library school test participants, as for the staff, given
tthr fam111ar1ty with online searching, &o appreciate the way a complete
nQvice would respond 'td the instructional-material.

Second-Stage Evaluation . < -
. - -

In the second-stage of the process of IIDA evaluation, there were two

8‘;. 2

.

studies conducted which provided information on both formative and summative

evaluation. Each of these two studies was addressed to a different kind of

qfiestion. Given the structure of the total IIDA system, it is possible to

look at the effects of IIDA when the system operates only as an assistant.
When dealing with this question, it is assumed that the user ha previougly
had a reasonable amount of search training and engages IIDA only t rough the

asslstance mode. . The second klnd of question one can ask has to do with the

effectiveness of the IIDA exercises in teachlng new usérs to do bibliograhic

1nformat16h retrieval. When dealing with this issue, it is assumed that the

user has had no preVious d1rect experlence with searchlng and utilizes the

capacities of IIDA as Eoth instructor and assistant.

. -

. o
]

, Information Sciénce at Drexel University admits a number of new graduate

8.2.1 IIDA as.Assistant.. Each year the School of Library and

students. - When these ,Students ére admitted,

they are required to register for
a course ent:.tled "Fundamentals of Library @nd Informat:.on Science." One‘of‘
the components of :hls course is a block of 1nstru¢tlon 1n computer based
b1b110graph}c searchlng.‘ Th1s block of 1nstructlon, roughly totaling thirteen
hours,. includes both classtoom lectures and hands-on laboratory experience in
searcoing. The~Fundamentals students were recommended as a group for study
Mot only by their acce881b111ty, but dlso because they knew how to search at a
nov1ce level, were falrly homogeneous in tra1n1ng and experlence 'and could be
expeeted to experience some problems with thelr searches whlcﬁ\;ould trigger

,

the dlagnosclcs. -, : : 2 e

)
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_“gfom a summer session class of twenty-six students, there were

twenty-two volunteers.

completed the study.

Of  these twénty-two, §éventegn actually began and

Each student was asked to conduct two' searches in the *~

P areedor.

same order. Randomly, half of the users were assigned to conduct the two .’

searches with IIDA assistance whxle the other half were a331gned to~do the )
searches wighout assistance. In both casés,the'searching was done through
IIDA so that the searth ‘records were keﬁt automatiéﬁlly,.but with the no-IIDA -
group the 1nteract;ve messages were suppressed so that the users _were not:
given the IIDA feedback. Five sets of search records were lost as the result
of system difficulties which.did not appear to be statistically related to the
user's group membership§ eThis‘loss left five users in the no-IIDA group and

seven users in the IIDA group. ) '

. -~

Comparisons of the two groups revealed that théy did not differ
statistically from each other in terms of the frequencies with which the
various categories of diagnostics were invoked during the process of
searching. The data used were those from the second search only. The only
differences between the two groups found in examlnatlon of the attltude
measures on the post-search questlonnalyes "showed up on two questlons. While
the IIDA assisted group showed a higher levél of agreement with the statemeng
that the 4881stance mode of IIDA had helped in searching more effectively, it
wqg the no-IIDA group which indicated the- hlghest degree of agreement with the

statement that the IIDA searching had,been gnjoyable.

. B

/ 2 -
The users described in this study were all trained but:inexperienced

searchers, some of whom did searches with IIDA assistance. In general the
reactions of those who did their searches witﬂ IIDA were positive in that they
felt the system had provided them with valuable or worthwhile assistance.
While there did not appear to be any effect of IIDA assistance,upon the
frequency with which the diagnostics were trlggered durlng the search, the .
number of searches in each group was relatlvely small and so there may have
been effects whlchvwere not detected. It was reassurlng, however, to find
that the direction of differences wpuld have favored the IIDA group if the
-results had been significant. This would make it reasonéblé to assume thaf
even if IIDA assistance did hoc.ﬁihﬂgrably impro;e’the searcher's performance,

* +
- .

‘it also did not seem to impair it.

.9
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8.2.2 IIDA as lnstructor. - Turning to the issue of how well IIDA is -

able to perform the service of enabling novice users to do a sucqessfu1°

search, the concern is basically with a user group which has had no previous
] » -
experience, either direct or instructional, with computerized information

retrieval. One such available group of users was found among Drexel

ungergréduates enrolled in courses iﬁ technical writing.w The study originally )
planned for this group was abandoned as the result pé‘unanticipated harpﬁére ?
ﬁroblems.“ ﬁpwever{°a“numberoof\studénts were provided with LIDA training and \
searcﬁ assistance. Thus, the study ?escribed below was descriptive rather

than experimental in nature.

In‘all; thirty-five undergraduates, mostly Junior and Senior
engineering majors, were recruited from two summer session sections‘of
technical writing. Student participation in the IIDA training was strongly
encouraged by the imstructors, but participation was.not a class requirement.
The students were encouragéd to use the opportunities for searching to compile T
bibliograhies for their term paper and other writing assignments in the
course. These users were'initially scheduled to do exercises 1 and 2 in one
session and exercise 3 and a search of their own choice during a second
session. Various kinds of difficultjes resulted in many of the students

having to return for ong or more additional sessions. .
N [-4

Of the original thirty-five students who began, thirteen dropped out
’ L

or did not finish the three exercises and searching for,one reason or

another. ‘Based upon user commenﬁs, {nstfuctor feedback, and a ppst-training
debriefing conducted with one of the-technical writing classes 3s a group, the
high dropout rate was aEtributab1e~Eg two major factors.: The first of these
was the iength and'amount of material covered in exercise 3 as it was
structured for these users: The second factor contyibuting €0 the high‘
drgpou; rate was a relatively high frequency of system difficulties external
to the IIDA programs: While occasioral hardware problems were 'encountered
with the computer that housed IIDA, more often there were problems with DIALOG
going down. However,, the single m;::\frequent set of problems arose with
telecommﬁglcatlon network d1ff1cu1t1es which resulted in several participants s
belng,redﬁlred to schedule more than two sessions to complete the course of
training and searchlng. Some users 31mp1y refused, others just disappeared.
There were also a few who dropped the writing course and dropped IIDA as well.
—— . . - . -
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. - Although this study provided no comparative data on the diagnostics
/

. ' for different user groups, it did result in an intensive examination of the

operation of the machine scoring procedures. Because of the considerable
- online interference encountered during much of the study, some "errors
. reported by'the computer were not caused by the searchers. 4he search
transcripts were examired in detail by the IIDA staff and thefmach1ne reported
errors were analyzed to determine which were in fact a result of a user
_ difficulty. Those faults or errors which resulted from a malfunctlonlng of

the IIDA programs were brought to the attention of the system programmer so

; that future ‘problems could be minimized or aégided. .
[ | "
One of the questions on the post-training questionnaire asked the
. students to report the percentage of items retrieved rn the segrch that were:
(a) Very Useful, (b) Useful, and (c) Useless. Since the ultimate criterio
for the value of the information retrieved lies in the judgﬁent”of the user,
this was felt to be a partitularly important index td the success of the
system. The first two categories were combined into a single percentage
useful score, with ‘an average of 60% of the references retrieved being judged
either useful or very useful. Not surprisingly,'tEere was gome variability in
this score, with extremes ranging from 0% to 100%. It was also the case that
the users' judgments of the éercentages of useful items retrieved were
significantly correlated with some of the uther variables investigated.
Percentage useful was negatively correlated witP the number of syntax errors,
made amd, was positively correlated’with scores on various questions.designed
to assess the users' attitudes towards different aspects of IIDA and
IIDA-assisted searching. Th1s pattern*is suggest1ve in that it raises the -
poss1b111ty that problems w1th syntax errors 1nf1uencedikhe degree to which
information was successfully retr1eved. It further suggests the poss1b111ty
that the users' evaluatxons of the search system, when d01ng their own
‘ searching, may be 1nf1uenced by the degree to whxch useful information is

retrieved. ‘

4 . , LI |

. P
In terms of their detailed comments about the’ system, almost all of
the users in this group found positive things to say. They also found /
negative things to gay. In addition, these users suggested a number of

detailed kinds of ideas about-things they did not find in IIDA that they

«
~ a

o )A . ' t ) .. T . i
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thought should be included, .and they were able to brovide detailed feedback

of

<

about a number of instances’ in which they felt that IIDA had done ot said the
wrong thing. FéWer than’ one-third of thesé users felt that they would be able

to do searching on their own withput IIDA assistance.

. .
"«
- ’

‘8 2. 3 Discussion. It seems, from the 1nformat1on presented so far,
that by the® end of the second stage of testing the IIDA system was in good
enough shape to be .able to provide the type of training and assistafice

<Jpecessary to enable novice users (at least some novice users) -to do online

bibliographic search1ng., Certainly there is no reason to expect that the

‘technical wr1t1ng students would have been able tots1t down at a terminal yitﬁ

no prior instruction and no online assistance and be able to search as well as

they did, Thus, one of the'major goals of the project had been akcomplished,

i.e., the development of such a dystem 1nwa computer-based interactive ?

framework, It was also clear, however, that a* number of substant1ve problems

remained in that while the _average percentage of useful items retr1eved by the
‘technical wr1t¢ng user group was 602 there were several users who were
dissatisfied with' the system or were unable (or, possibly, unw1111ng) to
ramr1eve any reference which they felt to be useful. Had the evaluation of
IIDA ended with the work reported to th1s po1nt, a reasonable summation of the

results of the orojecf would have been, '"It seems to work, .,but major

-

improvements remain to be mhde."

— . . ~

" The sulmmer studies were, however, pilot testing for subsequent field

experlments to be reported on below. Several lessons were learned from the

use of iIDA by the various user éroups which led to major benefits in the

o

simply in the use of the ;nstruct1ona1 and assistance programs with real users

-4

searching real problems. This led to the discovery of as yet u;discovered

. technical and programming problems. In addition, the ‘testing, along with the

network transmission and other technical problems encountered during the
summer, motivated & detailed search by -search comparison between the search
transcri?ts produceq by users and the machine kept records of search

activityl The results of this comparison led to 1mprovements in the operation

of the automatic record keep1ng functlonsrof the programs.

o .0
. N 1 1

' K
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conduct of the f1e1d studies. One obvious benefit from the pilot testing Jay .
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Sode additional bénefits which accrued frdm the summer pilot testing

/
involved the questlonnalres and the research ass1stants. The extensive

.

feedbaék from the technical writing students alse-included commentary about

the questionnaires used in the study. This feedback, and examination of the

data actually collected on the questionnaires, led to modifications in, and a

considerable shortenlng of, the questionnaires. The research assistants

involved in the project gained invaluable experienée from the pilét testing in
~ dealing with the problems of working with the system, in working with the

users being trained, in coping witp the problems of scheduling users, and in

~

conforming to the needs of a research plan. The assistants were also able to

develop a number of important 1ns%ghts into the operation of the system and

)

the problems of the users. !

Cor

especially with the technical wt1t1ng.§tudents

Also as a result of testing experiences with the various user groups,
modifications of the
instructional exercises were introduced to either clarify the 1nformat10n or
to make the exercise more palatable. y
were primarily thSQe of clarification. For example, at first some students
expected to re] ieve actual facts'about their topic rather than rﬁierences.
<\\. Others did not seem 1n1t1a11y to reallze that the comhands in exercise 1l were

to be learned for future use. Still others d13p1ayed a conceptual

-misundeéstanding. At the fimefbf the summer testing, exercise 1 employed an
example QEarch'on Library’Automhtion.as a format ' for introducing the various
cqmmands‘and illustrating their use. At one point in the search, IIDA asked
the user to enter EXPAND'LIBRARY.
however, about how to use EXPAND, as illustrated by the fact -that tﬂéy

subsequently thought they should enter EXPAND LIBRARY no matter what

A few of the users were not entireiy.clear,

e term

was that was to be expanded. “All of these problems weré spotted early in the

testing and appropriate changes to exercise 1 were introduced.

- 7

MY
d

' After the completion of the tra1n1ng of the technical wr1t1ng
students there was also an extensive rev181on of the structure of exercise 3.
. In its original format, this exercise consisted of eight frames with gxtengive
discussion and detailed elaboration of the material in each, as a form of -
advanced training. Since each user, was required to go.through all of the
material. in the exercise, the tocél‘time required to complete it averaged

about forty minutes.

The exericse was changed in that the structure of the

|
|
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The - ‘types of changes made to exercise L
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.- program was modified to require the user to W€ exposed to onfy th§ .

. introductory descriptions of the various advance& training materials. Thus

tEﬁ user is now required to take a referefice walk through exercise 3 in _drder .

to become familiar with the contents of the advanced training materia Then

the-user has t?e option either of learning more in exefﬁise'3, on a v

self-selected advanced study basis, or of going on to the assisgance mo@g.

Once in the assistance mode the user has the option of returning to the

contents af exercise 3, in the form of the help library,~whenever neceséhry.
One imporzant point Yhich was convincingly demonstraked by the

. second-stage evaluation of IIDA is that the kind of pjlof testing described

here is an indispensable part of the development of any system.as large and

complex, and as user-oriented as IIDA. Because of their Eloseness to the >

material, the system designers are, at times, not the best judges of what

. material should be viewed by, explained to, or simply available to the user.

I It is very easy to let the necessary concern with the prdblems‘dfe?echnical“
ldevelopmént;outweigh the seemingly more mundane proBLeﬁs of user

. compatibility. There is, however, in a user-oriented systégg littlé to

k\commenﬂ the most technically brilliant programming accomplibhmeni or design

feaFure if it is beyond the capability of the user to take %dvantag%ﬁgf\it. -

£ \

. 83 N

Third-Stage Evaluation

-~

%‘ . The third-stage of IIDA evaluation following:closely upon the
completion of the system revisions suggested by the results of the

second-dtage evaluations. The studies described here were conducted with the

‘kinds of users, and in the environmént, for which the system was intended.
. During the fall of 1979 and the winter of 1979-1980, two field experiments
wérqoconducted with research engineers and reseafch chemists at two different
Exxon Rﬂ%eqrch and Engiﬁeefing.Cqmpany sites iﬁ New Jersey. 1In one of these
studies~Ythe paseline study--the performance and reactions of IIDA trained and
. assisté? searchers were Eompafed;§fth>£ho§e;9f end users who had h;q‘searches
done for them by the préfessional intermediaries at the Information Center on
. ‘gite. In thelseqond study-~the trainiqﬁbmethod study~-the performance and
reactions of IIDA ‘trained and assisted searchers were compared with those of
3 . : H

-
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group, submitted the next search topic arising from their regular work to the
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searchers who were given more conventional classroom-type training and then
assisted in searching by IIDA. (Tﬁhs, in oné case the focus was upon the
adequacy of IIDA .ds a total systemrﬁor enab11ng the user to retrieve
information, and in the other the £6cus was upon the IIDA training materxals

5.
as a way-of prov1d1ng on11ne search tra1n1ng.
v . = . >,

. *

8.3.1 The Baseline Study. The baseline study was conducted at the

Exxon Research and Engineering Company facility at Florham Park, New Jersey,
in %he fall of 1979. The study design called for collecting data on the

searches performed by twenty-five- searchers who were trained and assisted by
IIDA. In addition, twenty-five searches ‘were to be done by the information

[N

retrleval staff on site. . -

- .

The design of the study was a simple treatment and cdntrol group
design with half of the participants being randomly assigned to each group.
The fifty participants were randomly selectedéfrom & list of almost'ISO
volunteers who had been recruited by a mailing whlch described sthe opportunlry
to beglnvolved in IIDA bibliographic search training and offered them the
opportunity to participate., Those_part1c1pants_aaglgned to the IIDA group
were trained to search using the IiDA programs and then did two seerches on
subjects of their own choosing. The other partitipants, 1n the 1ntermediated
information center intermediaries. These searches were then conducted by the
intermediaries through IIDA, but with the IIDA diagnostic messages being

suppressed. ‘ All searches were done in Compendex. C ..

As the result of an IIDA program system difficult; -some of the search
records for the 1ntermed1ated searches were not preserved and pr1nted out for .
later use. Of'the topics actually submxtted IIDA diagnostic data were
aVailabhﬂhon only sixteen of the searches. - Consequently, the data that were
availébie,on all of _the intermediated searches, e.g., the order in which the 4
searches were ‘done and the post-search questionnaire quetions, were split

into two groups.- One group consisted of those particip@nts where the

diagncstic data had been lost, the other the group where the diagpostic dafa ° - 7
had been preserved. Statistical co;narisons using the conservative alpha g ’
level of .25 revealed no significant d1fferences between these-/two groups so

it was. assumed that the loss of search cranscrlpts was effeCtrvely tandom. ' o

S Ch (
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4 . é%Bmparieon of the artzcipants in the IIDA trained and 1ntermed1ated

groups pn several prersearth measui?s revegled mo significant differences = &~
between the groups, 1nd;cat1ng that the randomlzatlon had Bad the de31red
effect. -These two _groups also d1d not differ £rom each other. on several
post—search measures of tzzlr regctions to the searches, For example, in
’ terms of Judgmeqts of the gercentage of useful'ltemg retrieved in the
searches, the difference was not statistically 31gn1f1cant -w1qs the IIDA
trained .group indicating an average of 52.5% of the references,xetr1eved were
useful, while the intermediated search participants 1nd1cated that an average
%%f 49.3% of the references vetrieved were- useful. Thus, the IIDA tre1ned and
assisted users were able to produce satisfactory searches. It was also found
that there were mo significant differences between the two sets of searches in
terms of the .number ot IIDA detected errors or faults in~the searcﬁing
behavior of the. profe331onals and in the searchlng behav1or of the II1DA
assisted users. RAltHOUgh'eomparable 1nfprmatzon Was not ava11ab1e for both
~ ' ” groups of’useiéﬁathe reSponses’of the IIDA tra1ned and assisted. users to_
open—ended eval icnﬁQuest1ons seemedxto clearly 1ndicate an overall p031t1ve
r@Sponse to the syétqb Thzs ﬁ§ ﬁgt tg sayé howevcr, that there were still
fatagp erall improvement in-the

not things that the Qeers é&d \

fo) .
" system from second- to thlrg;stageAEVafﬁ, fon 18 c1ea?1y suggested by the fact
that 88% of the ITDA trained and asslsted’u

“online gearch system,\\nclgdlng IIDQ) qb%thex

r§ weqehw1}11ng to recommend the
‘friendss In add1t10n, BBZ of,

@ thése users felt able to search on_their own: »T  re resents a con31derab1e
P
cwange from the ‘Tesponse of the technréhi\::z;fyg,etuden$8 involved in working
w1th IIDA in the’ éecond-s;age evaluat1ol. 2 ) gy’ ’ ; Y

' ‘. - . N m ”z
. . H 5 %?‘ )

‘ " In 11ght of~the intent ‘of thlS study, i.es ngf;rov1de a set of
*‘\/fz__;_, d1agnost1c ‘benchmark criteria aga1nst which to asses& the perfo e .af the .

IIDA tra1ned and §@31sted ‘searchers, it wgs surprising to.discover a*lack of "

o

»
31gn1f1cant d1fferences between the two groups pf searches~ A 31gn1f1cant L

d1fference on one or more of’ the d1agnost1cs wpuld "Bave pointed toward a ° ,:.

| def1c1ency in the IIDA training or in the uséfulness of the diagnogtic | ﬁ—, <
e messages during IIDA assisted searching. Tbe finding of no signifficant
) differences also poses & potent1a1 problem %n thaéd.lt is not cle wﬁetheg
I this means that the IIDA d1agnost1cs worked kvellg or that they are not ) 7
suff1c1ent1y sen31t1ve to the type of "errors" detected. o : \\\\\f
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'{earﬁhlng.
' w1th 1200 baud terminals.

searches, there are some c1rcumstances which suggest that the professignals

fa Y

may have been somewhat handicapped relatLve to their habitual mode
For ef%mple ;he Exxon profess1ona1 searchens are used to working
With these terminals, more online pr1nt1ng is
acceptable than with the 300 baud terminals qied for IIDA searchfﬁg. Henée,
the professional staff was accustomed to doing a great deal of online

printing, often exceed1ng the limit allowed for IIDA users working with the

slower terminal.

Also, IIDA's degign was fixaed just before Lockheed anndunced

the new super select command (25).

These time constraints made it difficult for profesgionals Lo searc

Hence, this command was not included in
the' IIDA training materials and its s}ntax'was not recognized by IIDA's
parser, and would trigger a diagnostic error.

not possible to assign numeric values, there is reason to believe that the

" error-fault rate of the professional earchg?s might have been higher than
. . , )

normal.
A <
In-addition, the profesé{éégi intermediagies at Florham Park were > °
working under unusual time constraints due to severe schedu11ng problems .

rin the1%
"normal" manner. The schedu11ng of the intermediaries' searches on IIDA
étcame such a problem that, part way through the exper1ment, these searches
were begun on IIDA, but were then saved, executed, and printed on Exxon~3 1200
h;ud térﬁinals. n ¢ L

»

. >
Another factor to be considered in uvating the results of this
LY

experiment is the possible difference in the nature:of the searches conducted

by IIDA users and the professional intermediaries.

The professional searchers

performed comprehensive searches on a pre-defined'tOpic.

It was not required

%

Consequéntly, althoughiit 1g

N\

that englnee\u hgve a pre-defined search topi¢ or that they do a comprehensive

sgarch.

There is con91derab1e doubt that the engineers and hn;ermedxar1es did

the same kind of searches.

Nonetheress, it is certainly true that the-IIDA

.gignificantly between the téo.groups.

searchers performed respectably well and were satisfied with their search
results. . . o : T : v
~ ) -

One reason for arguing that the‘hraining'énd assistance routines
worked as intended lies in the fact that the end user evaluatior of the’ -
utility of the information re¥gieved in the searches did not differ‘

IIDA users also did not differ

”, .

\ .
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for them in terms either of their degree of 8 tlon with the search

By

system used or of their willingness to recommend the search system to their
y ) y

friends,

' —

v ) . ’
8. 3 2 The Train1ng Method Study. The second major test Oof "IIDA took

Place at the Exxon Regearch and Engineering Company facility in Linden, New

This study involved a -

Jersey, during the winter months of 1979-1980.
comparison of the searches done by IIDA traindd and assisted searchers with
those done by a_group of éearchers who were also-agsis:eq by IIDA but who had -
been trained in a two-hour classroom training session. The intent of this
study was to test out the instructiondl procedures and materials involved in
'IIDA training aéainst a more frequently used a&& mofe‘copventional training

method. ‘ —

p ] : {
The design of the study was a simple two treatment experimental '
design with half of the participants being assigned randomly to eéch'group.
As in the baseline study, the fifty participants were randomly selected from a

list of almost 150 volunteers who had been recru1ted by a ma111ng which

\)descrlbed the opportunlty to be involved 1n bibliograhic search training and

4offered them the opportun1ty to part1c1pa§e.

Those part1c1ggg£§ a331gned to
the IIDA tra1ned group were tralned to search us1ng the IIDA programs and then
did two searches on Bubjects of their own dh0031ng. The other participants,
in the conveptionalt? trained group, did two searches of their own choosing,
with IIDA assistance, after having béen trained at one of four trainingt i

sessions\organiied and taught by one of .the Information Center professionals.

Although each séssion wa

-

conducted by a different pr;f?dﬁional, the same

instructional materials and handouts were used in each.

The experimental

design did not allow for online practice t1ﬁe,lbut some part1c1pants saw an

og11ne gemonstratlon.

<

All searches were done in Compendex.

E

N

-
. N . N
- bl -

«

‘Comparisons of the two groups on several pre-search measures revealed

onlf one significant difference between the two groups.™ This difference, in

_ the average number of computer languagés known by the users in the fwo groups,

with the IIDA group having a higher average, did not seem te\be a very strong
one however; in that further 1nve3t1gat10n 1nd1cated that the number of users

.

who knew no languages at all was not significantly different between the two
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groups'and that those users who knew one or more computer languages did not

differ between the two groups in terms of tHe mean number of languages known. *

I
¢

Furthermore, the number of languages known tu;hed\out not to be correlated
+ with any other variable investigated in the Study except the individual's.
self-rating of computer skills, an&,the two groups did not differ

- -

significantly on th1s measure. . - L . .

> .
~  The two grqups also did not differ from each other on several 9 .
post~search measures of their reactions to the searches and the search:
rassistance system. For example, in terms of! the judgments of the percentage . .
of useful items retrieved in the searches, the convéﬂtionaily trained users. h
indicated_zhaz>62 .9% of the references were useful and the‘IIDK traine&iusers
that/,

-—

indicated t on the average, 46.6% of the references retrieved 1n their

searches were useful. This difference was not stat1st1ca11y s1gn1f1cant.
Where d1fferences did exlst, they were related to character1st1cs of the ¢

search assistance system rather than the search results.” Those users who were _

conventlonally tra1ned seemed to.be more 11ke1y than the IIDA trained
searchers-to agree that the 1nstru¢tlons n the search system éers'easy to 4
follow and that the system was easier to ose‘than had been expectqd"‘»ln > -
addition, th conventlonally tratne group expected to encounter more ) >
difficulty with the system than -wag in fact the case, Interestlngly enough,éE
these differences reflect favorably on the IIDA assistance pftograms in that. *
experlence wlth the IIDA tPaihing exercises is clearly not neécessary for the

individual to be‘able to make use of .the ass1stance mode. .

.
Y

It was ‘also found that there were no.s1gn1f1cant d1fferences between
‘l the two sets of searches in "terms, of the number of IIDA detectgd errors or
faults in the searching behavior of the twWo groups.. Finally, although D
statistical analyses were not conducted, the responses of the two groups of
searchers to open—ended evaluation questions seemed to'clearly indicate two -
things.” The first is ﬁ?at IIDA 18 not a f1n1shed product without fault. The
questlons designed to elicit negative comments from the users were clearly

able to do°so. The second is that overall most of the users seemed to like

. .-

1earn1ng to search, either with or without IIDA, and they seemed positive
about the IIDA ass1stance they rece1ved. It is also interesting to observe
that the users did not draw a clear distinction between the characterTEties

IIDA and those of DIALOG or the telecommuﬁic%tions. This is not surprising .
.o . . " -

s - " -
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s1nce IIDA was designed to be ;s unobtnus1ve as poss1b1e dur1ng search1ng. .v
However, system designers should be aware of the fact that users generally
tend to evaluate the system as a whole and that the newly des1gned component,
such as IIDA, may get tne credit or the blame for characteristics of the other

[}

parts of the system./ ; S . -

) % v .
. . - .
u! Bl

) The f1nd1ng of no significant differemtes on the d1agnost1c measures _
could pose a problem for 1nterpretat1on of the results were it not "for the
fact that both graups were able to retrieve a significant percentage Qf “useful
references during their searches.e Presumably this represents something wh1ch
neither group would have ‘been able to accomplish if simply turned loose with a
terminal but without having any trgining or assistance of any kind.
Furthermore, the two groups did not 91 s1gn1f1cant1y in Ehe1r estimates of,
the percentage of useful references retrieved. 1In add1t1on a total of 842 of
the' participants in ealh of the groups were of the opinion’ that they\gould be
able to search on their own, and even more were willing to recomm{nd the

system to_thq?r friends, with 92% of the conventionally traingﬁlgro and 88%

of the IIDA trained group, checking this question An the affirmative.'

.
- o~

Th1s pattern of results argues strongly for the idea that IIDA

tra1n1ng, as it is presently structured represents a viable. alteréat1ve to

_the type of conventional tra1n1ng with’ wh1ch it was compared. One reasonable

guess as tg the reason for the pattern of results reported here is that wh11e
the human;f’}tructor may well in fact have been more flexlble and responsive
during tra1n1ng in ass1st1ng the. student ‘and in ansﬁer1ng quest1ons, the

design of-IIﬁT\Hoes, as intended, enable the user to discover where and how to

" get the information needed to answz;?the queétions for himself. IIDA prov1des y

an avenue of access to online searching for 1nd1v1dua1s who could not or would

-~

got do a convent1ona1 tra1n1ng course and who still wanted pe sonal rather
than intermediated access to a data base. S ;a

. . , \ v §
8.4 GeneA_} Discussion ' ' - . PN
¥
maJor goal of this project g%s been to prpv1de.a dethod for

.

allowing d1rect user access to bibliographi¢ search1ng. Thus), the attempt has
been to develop'a set of computer software packages wh1ch,can provide online

assistance to occasional -users of 1nformat1on retrieval systems, This

collection of programs is aiso 1ntended Lo be able to provide instruction, if

® pe‘ ’ ) - R ) - R .
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" originally conceived,

. userse.

-

" should not make use of the system for all kinds of searches, if desired.

'compu ers, but not necessarily trained in their use.

3

~
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needed, in the fommands used in:searching ‘and in search strategy.

the expected utility of IIDA lay what °

might be called “problem solving searches." These are gearches where the end

usér of the information does not know exactly what the characteristics are of ~

the desired set of references until,they hezeaactually been found.

N

Consequently, it is very difficult for the .end user to describe the problem to

an intermediary. There is no reason, however, why the IIDA user céuld not and

’
//-

v

The primary intended 1IDA user has been the working scientist or
engineer who may need access to the data base only a few times a year, and
consequently is not -interested in training oriented toward those who become

professional intermediaries. This person is assumed to be comfortable using

In addition, it 1s N

‘assum ‘that this user is a serious, well-intentioned searcher who is trylng

to u the system to solve a problem. The IIDA software and diagnostic

B

procedures weré‘created‘to help remove the barriers to access for these

H “

Minor modlflcatlons of the system, however, could make it avallable to

a_much wider audlence. ; .

Given the nature of IIDA, iuﬂis»not possible to completely separate

the performance of IIDA from the perfbrmance of IIDA users. For summative ',
evaluation purposes, the users of- prlmary interest are those descrlbed in the

th;rd-stagg of IIDA evaluatlon studies. Looking first at the base11ne study,

" the average\rigéd satlsfactlon of the IIDA users and the part1c1pants who had

between the

intermediated searching dome did not differ. In addition, the majority of the
1 .

-

users in both groups were pleased enough with their results and experience
L 3K 4 -~

3

Ehat'thef were willing to recommend the eystem to their friends.

5
In the judgment‘by the‘end°user orlthe percentage of useful
references retrieved in the searches, therye was no significant difference
Fetween the results obtained by the profegsional searcher and those obtained
perEormlng his own search.

by She.user It\was also found that there were no

s%infficant differences in the number of’ IIDA detected errors or faults

IIDA trained and a381sted searchers and the profe881onal searchers.
' 3 . '

e . ’
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Similarly, the two user groups which differed in the method of '

-

tra1n1ng prior to doing IIDA ass1sted searching had no apprec1ab1e d1fferences

either on the .diagnostic measures or in the percentage of.useful references

.retr1eved. In addition, the members of both of ‘these groups did not differ

significantly ffom edch other on several measures of the reactions to thed

search system, with, for example, most of the partioipants feeling they would

recommend the system.to their friends. .Where the.two groups did gdiffer,

however, was in the evaluation of the system instructions and the¢/ ease of use

of the system. In both cases the conventionally trained users indicated a_
. -

hhigher degree‘of agreement than did the IIDA trained users. That is, they

were more 11ke1y to feel that the instructions were easy to follow and more

likely Lo indicate that the system was easier to use than they had expected.

. 4

_The finding of so few sfgnificant diﬁferences; particularly on the
diaénostic measures came as somewhat of assurprise. ‘In a case where no
significant differences exist, the situation is always troublesome in that
such a finding could occur because the two groups did not differ, or because °
thé/;Easures.chosen were irrelevant. fhis latter explanation, however, seems
to be 1ess reason?ble than the idea that the system works as ib was designed
to work. One reason for arguing that the training and assistance routines .
worked as intended lies in the fact that in the baseline study the end user
evaluation of the ut111ty of the 1nformat1on retrieved in the searches did not
dlffer significantly between the two groups. This means that a group of
individuals who had never before done online searching were able, with IIDA
training~and assistance, to do searches which produced satisfactor& results
containing useful information. A second reason for notféssuming that the’

diagnostics are irrelevant aé indicies of searching behavior lies in the fact

" that the diagnostics were all empirically developed. That is, they were all

designed to 1ndex and deal with problems encountered by searchers which have

been e1ther observed by the de81gners, reported in the 11t ature by others,

or both. . *

. \ .
[
- P -
. . -

'However, recognizing that the conclusions about the effectiveness of
the diagnostics are not as clear and unambiguous as might be desirable, there
are some additional directions for future research, which ought to be .

followed. The first of these has to do with the evaluation of the -

diagnostics. _The overall requ1rements for evaluation of the proJect as a

~
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whole, as hell as the evailable resources, dictated that some studies have a
higher priority than others. This Ied to a concentration on the -evaluation of
the IIDA system as a sysses rather than a moreidireot focus on the diagnostic
component of the system.. A futur?/ztaluation devoted solely to the question
of the éé‘{ormance of the diagnoetic éyetem, with and without various kinds of

training in advance, would be.both useful 7and désirable. '

1
,~

Another line of investigation dealing with the diagnostics which
could be followed has to do ylth the possibility of. adaptation to user sk111
o level: The dlagnostlcs were designed for use in a limited context,'the -
‘training and assistance of the k1nd of .novice user described earlier and in
«*  the user “studies reported in%he th1rd-stage evaluation. There was some
indica{ion in the experiences of the professional searchers in the baseline

. study that when some of the diagnostics are employed with highly experienced
7been times whén diagnostics were triggered by Zzizibyel isticated
) : searcher behavior wh1ch is appropriate in one c6ififext, but not in the ‘

81tuatxons with whlch IIDA was des1gned to cope. Thus, there is reason to

seﬁrchers, they may not be the most approprlate procedurés\;EThere may have
so

Y . be11eve that some of the dlagnostlcs may not be'equally useful or de31rab1e
for all user skill Jlevels.. Consequently, the dlagnostlcs should be tested out
more thoroughly with persons of differing skill levels. 1In addltlon, it would
also be deslrable to, test dlfferent variations of_ the diagnostics. In
partlcular it would be of interest to determine whether or not 1: is possible,

. by varylng the thresholds in the existing set of diagnostics, as a functxon of
the prior performance of the user, to get the diagnostics to perform .
adequately with individuals of different skill levels. That is, can -they be

made adaptive? .0One possibility is discussed briefly in seo:ion 9.

A third direction for future research has to do with the type of IIDA
user. Although the original target user group for IIDA cogsisted of

-technically trained individuals interested in a particular class of search

“ problems, there now seems to be no reason not to attempt tqQ extend IIDA. The

technically or sc1ent1f1cally trained user may be only- one of several kinds of

users whe would find IIDA atrractlve and useful. 'In particular,. it seems
desirable to determine whether or not a system such as IIDA can be used to

v . . . >
" _provide direct access to data bases for a wide variety of possible end users
interested in a wide variety of search problems. In fact, it may well be' that

\

Q e \ .
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IIDA, or an IIDA-like system, is a viable method of introducing the computer

4
and online searching to users with little or no background or experience with
computers. o ’
.- . &
&

.
- A

‘f R The fourth recommendation for ‘future research follows from one of the
limitations of the studies described above. These sEudies, and many other
studies,on searcher behavier, tend to be flawed by the fact that there is a.
relativély short amount of time between when the participants in*the tésting
are first exposed to the system .and when the evaluation of their pefformance,

or of the systeﬁ performance, takes place. "In addiqéon, there seems to have

* .

been little or no testing of information system users at several points over a
long.period‘of time in the investigation of development 6r change in behavior
over time. In the studies described above, the volunteer subjects generally
tended to want to do the whole set of exercises and -then do their, searching in
a relatively short time. It seems particularly desirable that a long range
study be done,(gﬁer a period‘of a year or so, in which the focus is upon how
different people adapt to a new system,thow quickly they adapt, how their
behavior changes over time, and how it changes as the result of multiple
search experiences.. ,
In conclusion, it seems that a new idea has been fairly tested in the
( very environment for which the concept was intended and has come off quite
well. Indeed, one of the important characteristics of the two third-stage
évéluation studies‘is that there. appeared to be no differences among the
results produced by the various user groups when there was every reason to
‘ expect in advance that there would be a ntmber of differences. While some
‘ aspects of these results are not entigely conclusive, they are supportfve of
the idea that the IIbA diagnostic procedures did indeed adequately measure
Ehporfant aspegts of user performance. What is more certain, however, is that
the IIDA systeg\represents a way of training and assisting novice users im=-
doing their own'data base searching. Furthermore, IIDA clearly represenﬁs a

viable alternative route to gdining direct data base access for those epd

. users who cannot or will not do moreJ;gpviﬁtional forms of search training.

] T ‘ s . 3
Q ’ ) .ESéB . )
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9. SEARGH CHARACTERISTICS

Y
«

Near the end of the project, a ‘brief study was %pdertaken to

determine if there were useful patterns of searcher behav1or in datd
descriptive of frequency of use of varlous command types or of the probability
of transition from one command type to another. Frequeqcy of use gdata appears
to be descriﬁtive of rather broadly based stylistic behavior, rather than, of
specific errors or inésences of poor usage. Hence, while we anticipate that
the overall frequency data may prove useful®in IIDA-like systems, we do not
suggest that it is a fePlaéement for the types of diagnostic procedures
employed in our main study. Rather, we see the investigat%on of f%EquencéeS.
of use-and transitional probabilities as a atep beyond the level of analysis
incorporated in the diagnostics. The basic concept.for this kind of analysis
in this context was set fortlr by Penniman (19) and the results summarized here
were reported by Chﬁpman'LZO). While the results presented here are far from$
concluslve, they suggeét new avenues of research whi;h might lead to more
sophisticatedJintermediary systems, better able to diagnose the nuénce; of
user performance and hence batter able to respond to a particular level of

behav1or. . . '

9.1 A Search as a Markov Process

Penniman described- a search as a Markov chain of command states,
where a'ggggg is the condition of having issued a command of a particular
type. Markov chains can be analyéed at levels zero through any arbitrary
A;mber,.~f~ A level indicates the number of states preceding the one being
congidered: level zero gives the raw frequency of otcurrence of a state,
level l-gives the frequencies of occurrence of transitions from one state to
aﬂ%ther, with no intervening state;; level 2 gi@es the frequencies of '

PR

occurrences of transitions from state s, to s, 3

zero measures overall frequency of occurrence of each state, level one

to-s,, etc., Thus, level

measures fredquency of going from any state to any other state, level 2 the

frequency of going from any etate to any other via one intervening state, etc.

Chapman applied Markovian analysis both to individual state

occurrences gnd to strings, treating a sequence of commands of type“t.as a
: S, -

.
-
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‘single entity, a string of type t. Data uséd in her analyses consrsted of the - -

search transcrlpts of the IIDA evaluation studies 1nvolv1ng (1) Drexel library

science graduate students, (2) Exxon engineers, and (3) Exxon -scientists, In

each case, the subjects were divided i otiwo’groups and comparisons were made

v

between them. In each case significant differences were found between the two

L *

groups, : <o - .
P , -
The library science group were trained conventionally in the
classroom. Then, some 6f the participants performed searches with, and some
without, IIDA assistance. Those participants using IIDA assistance used

-

A 31gn1f1cant1y more d1ctlonary search (expand) and significantly fewer ZE

commands than the non-IIDA participants. State transition data, at various

levels, were, reflect1ve'of‘th18 basic fact. All significant d1fferences in

'3

transition frequenc1es involved " these’ two command types. String type

sy

tran31t1on analyses showed the game pattern as state transitions--significant

differences in-:the use of expand and type commands.

o
>
'

.

A second group cons1sted of engineers at Exxon Research and .
Engxneer1ng Company. Half of them were trained by IIDA and then performed a -
search using IIDA assﬁstance. Half took the1r search topics to professional

searchers who performed the searches for them. Comparisons were made~between
the IIDA assisted users and. the profe;sionals. In this compaﬂason there were
significant differemces in the zero order analysis for such compands a's llElE

and advanced usages of select (more by the professlonals) and expand and type

(more use by theé IIDA users). It should be noted that an analysis of ‘

d1agnost1cs between these two groups showed little d1fference, wh11e the

command frequency analysis shows several differences. ) .

P
-~

The third group consisted of scientists at Exxon, half of whom were

E

Q

trained by IIDA and half by conventional means.

Then, both sets of

participants searched using IIDA assistance.

_These part1c1pants showed a

RIC ...

Aruitoxt provided by Eic:
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significant difference in the use of advanced select commands with the IIDA

trained searchers having the lower frequency. This difference is probably
attrlbutable to d1ffer1ng emphases in the training programs and Suggests that

novice users are highly receptive to the search1ng style presented in the

‘
¥

instructional mater1a1. . 1 . . . . .
. —
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i The diagnostics which were described earlier, and which were the
principal component of IIDA, detect quite specific errors or podr usage on the
part of a searcher. The newer, Markovian measures are of general tendencies
in the Jse‘of language. The two different measures appear to have different
uség. ViolaFien of an IIDA rule is a precise, correctable behavior. While we
are not yet sutfe how to interpret.deviation from the notm of a transition -
frequency distribution, we believe that such a distribution may represent a
measure of general skill or sophistication in tie use of a query language.

This is yet to be proven conclusively.

One possible way of using the two forms of analysis together is that
the Markovian anaf&sis may be ugeful to provide a context which indicates to
the syétem how tﬁe diagnostic information should be interpreted and acted
upon. ' For example,,if a future IIDA were to attempt to work with a broad ,, . «
range of users, certain diagnostic detectable behavior may be acceptable from
a sophisticated user, but not from a novice. . Use of the Mark® analysis, in
conjunction with the diagnost%gs, might provide a way of customizing, or
fine-tuning, the system to the user. ,Perhaps the bestvexample of this is the
IIDA imp&%ea restriction on the amount/6 typing done by a user. If a novice.
is searching, wé tried to limit the amount of typing Begause it had been our
experiencefthat inexperienced search%fs~often type excessive numbers of
records to avoid the intellectual work of using set definitions to reduce the,
size of sets. If, however, an expefienced searcher exceeds the IIDA imposed
limit, other explanations for exceeding the limif are both reasonable and
probable. Thus, it would b; nice to have the system sensitive enough to
either relax the limit for more sophisticated searchers or not even send the

searcher a message at all. .
- - ? - .

.
A
o o . 1

In thé‘comparisons of the IIDA searchérs with, the Exxon
professionals, the diagnostics showed no differences between the two gropps.
In‘addition,.the end users' assgssment of the value of the citationsg retrieved
did not differ. However, the Markovian analysis did show a difference between
the two groups. This suggests the possgibility that the differences between
the two groups were stylistic, réflecting the sophisticétion of the

professional searchers:" If this is the case then the possibility exists that

i L4
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" be pursued after the conclusion of the IIDA project.
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in some cases events that were recorded by the dlagnostlcs as having been

"errors" might well have been "errors of exper1ence." These errors of
experience being the kind of errors that result from kdowing which principles

or rules can be broken and when it is safe to do so.

9. Other Characteristics of a Search

+Further analyses of state probability data are planned in an attempt
to discover a basis for classifying entire searches 1nto/maJor segments
according to the pattern of usage of commands. The objective is to ehable an
intelligent program to perceive what kind of user it is dealing with and to-
modify its own behdvio accordingly. We do not expect that these new measurés
will replace command diagnostics. These further analyses are not part-of the
IIDA project, but we plan tc use our IIDA data to test some of them out.
AP N ' "

>

¢ . -

.

One procedure is to organize command probab111ty data by rank order,.

following Zipf's work (21) with natural language. The command rank order

distribution can be expected to follow approximately a negative exponential

curve, as does natural language, with allowances for the small size of the,

samples (i.e, 10-20 commands, typically, compared with thousands of natural

language words). On a semi-log scale this becomes a line whose slope and

. . . o . . . .
intercept then might-be used to characterize the dlsgrlbdtlon. It 1s hoped

that such characterization of searches might provide for accurate

-~

characterization of users by type. N

Yet another measure to investigate, also suggested by Penniman, is

Shannon s H (22) is app11ed to state probab111t1es. These invegtigations y&ll

2

»
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10.  THE FUTURE OF QM'J:ER ASSISTANTS ° .

o

[N

In’this brief section we look into the.future ard try to project the

role for systems like IIDA. IIDA is not the only system of its generic typé

/

~

and our projection is based .on the future of the cfass, not the indjvidual
program. A commercial version of IIDA is being developed by the Franklin
Institute Research'Laboraéories,_Inq., of Philadelphia which organization
particip;ted in the IIDA project. The remainder of this section is devoted to

a candidly subjective appraisal of the future potential of these systems.

We see IIDA as representative of a class of compufé?'systemg or
system components whose purpose\ig to assist peoplé in using other systems or
com;Bnents. Whether the assistant is a stand-aione program coupled .with
another stand-alone progiaﬁ (as’ are IIDA and CONIT), or a*component designed
to make the parent system easier to use, it is fast bec&hing recbgniéed among
designetrs of information systems that the computer, itself, can plaf a major

. v,

«role in assisting people to uge it to fullest advantage. «

o b
-

10.1, .Matching Users and Programs .

B

Although designers of computer,softwaif.systems such as FORTRAN,
PL/I, DIALOG, or ORBIT do not customarily publish a 'statement defining the
intended user group, experience with such systems leaves us with the

> hl

impressions that:

‘

» . < ’

- -
-

l. VUsers are expected either to have formal training prior to use or
s N - . . . K
to work through a professional intermediary, who is trained in

system use and will perform the actual mechanical work for the

end user. 4 i ~ -

-

-
-
PR —

‘ Al
2. In the case of information retrieval systems, not a great range

of skill is expected. By comparison, general purpose programming
langué§es have useful language subsets for -the novice' as well as

special feature@bthat only the most skilled programmers use.

A -
e ~

. S . t
. .
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“ 3. The proportion of the population who upderstand computers T ‘éf'
Y i increases steadily and those who basically understand computers
- ’ . and who have mastered one language for dealing with them»may feel
. . ©*  impatient if they are required to .go through a formal training
course in order to program a simple.task’in a new language. SRR
10.2 - The Role of Intermediary Programs ~ .

We might, then divide the world of computer software, in terms of
user interaction, into three parts: (1) the basic, work(produc1ng systems,
. such as applications programs, information retrieval programs or statistical

analysls programs; (2) the language processors through which users deal w1th

) ! the .Type 1 programs, and (3) "front end" programs deslgned to enable people xo
' - use a program of Type 1 or 2. k
. Type 1 or 2 programs are typically "cépltal"--large, general

purpose. If they were deslgned to be used with a Type 3 program~-as medern ~

computers are deslgned to be used with an operating system, unlike the1r older

- ) predecessors--~their deslgners could concéntrate on what the system can do, not ///
on how to, use 1t. Type -3 1nterface programs would take on the .burden of a
> eqagllng people to use the systéms, and we can expect they wlll-zyo}ve with
. the capabilities to: . . a . —_—
‘ - .
i J 1.’ Effé;tively customize the Type 1 or 2 programs to suit the neéds
) h " of the organization or individual using .them. For example, if ah
. ) orgdnlzatlon s staff searches only one data base, an 1nterface

asslstant would employ a user language particularized to that

o . data base. -on’ the other hand CONIT represents an opposite
.approach. £n organ1zat1on us1ng it could elect to use a common
language for a w1de range of search services and the 1ntermed1ary
computer performs ‘the translation'into the part1cu1ar language of

:, each service.in a user-transparent manner. . A

) C 2. Enable peOple to make méaningful use of Type 1l and 2'systems with\\\\\

- ) only a minimum of prior training, and’ to adapt cont1nuous1y to

increased levels of user skills, thus erabling them to use as
. mUCn of the target system's capabilities.as they can at their
individual states of training.

) .- . - R . .
d . . {
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P ' ' 3. Serve as’'a focus for the local organlzatlon ] tra1n1ng program in
computer use and for assessment by the institution of how well °.
e its 1nformat10n gystems are being used. «

I'd

- s

S 10.3 Imgégt of Intermediary Computers ° {

As thlS concept the customlzed intermediary ass1stant gecomes
common, we can expect some changes in the way in which 1nformation sygtems .are

. used locally and the way in which Type 1l and 2 programs are des1gned~and

/ 3 / ’ of ’

1. The potential/user group, or market, for many kinds of programs

marketed.

will 1ncreas s including those: now considered too technical or
{ ) 7 spec1a112ed for "general' users. For example, a system such as
SPSS (Statistical Packageﬁéor the Social Sciences) could be used
by almost anyone who unnerstands the statistics to perform -
analyses. fhere would be no need to learn the specifics qi
laying out records of input data, and the 1ntermed1ary would help
. . ‘ in determining wh1ch SPSS fac111ty is best to employ for a given.
problem. The user would concentrate on statistics,, not
‘programming. " L
2. Designers and vendors of these programs can concentrate on tneir
< : rolés as capital tool.producers.and not on their role of

. fulfilling consumer needs.’ In many cases this can lead to more
. . effective or efficient programs, as the large, centrally located

programs are des1gned to pr;cess data eff1c1ent1y and the slower,

user interface operations are carrled out in local mini- or

micro-computers,

’ -

. . 3. More users will be attfacted to use computers as the intimidating

. ’ technical learning requirement lessens. We do not equate

. ' ‘incressed computer use necessarily with "good;" but we do feel
<o . that many ‘information systems are wunderutilized. Indeed, IIDA

was originally conceived in response to a recognitign that this

. was true in tne restricted area of use of scientific and

- - - . . technical bibliogrgbhic)inrormation systems.
- L 2 w
¢ - ’
O ‘ . ) ) . . ' %
.ERIC | B . 65 - C

. . .
* TR ~

%




[

O

ERC

L 4 4
. service line-.operates at 1200 baud.

' ’ 61 N

4. These inﬁermediary computers have the«capability to serve as-
multfplexo7ﬁ\or concentrators (23), permitting several users to
o . work 31mu1taneously, sharlng a single common line from the
‘ mini-computer fo the target system. In the case of blbllographlc
searching, *we estimate that four or flvg relatively 1ngxper1enced
searchers can share a single line to a search service, especially
P if they work at 300 baud termi\nallwhi‘le the intermediary=search
While this would appear to
be a great savidg for -users, the reality)will certainly be that
Still, the

net effect can be a more efficient operation for both user and

. search services will change their price schedules.
~seller, hence- less costly operation for both. One implicaiion

: s
may be tHat information retrieval programs (Type 1) may have to

~ .be redesigned around the expectation of heavy shared use of -

communication lines. '
1]

-~ » hd
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g In sgmmary, we expect to see the customlzed intermediary computer

become the common way to use large, complex «capital type programs. Tids will

_result both/ln more usé&s of the latter systems and lower cost use. Both

v
these effects<-increasing breadth of use and decreasing cost--are typical of.

the effects of major chaﬁées in computer software over the years.
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