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ABSTRACT

A

This research study examined the opetations'and performance of
several facilities that were using the Lockheed DIALOG system for on-line .

searching of the ERIC data base. The study was done with the objective.: -

of identifying the factors that siﬁnificantly influenced the productivity:
of terminal use. Detailed er ~.ations were made of such aspects as the
DIALOG system response time .. function of the time of day or day of
the week; the search commands and logic used by each of the terminal -

‘installations for their operations; the mix of complex, medium or simplé

questions processed at each terminal location; ‘and the extent and impact
of the variant forms of descriotors in the file (e.g., singular and plural

" forms of the same term). Guidelines were prepared for the searchers to
. consider for pre-search and terminal activities. Timing studies were per-

formed .to suggest some terminal procedures that could increase average on-
line search speeds. :

-

-
" aee,

.

s



e e

FIGURES

. . . % :
Figure No.
1. Average Search Rates Realized for Each Terminal Installation = o
2. Terminal Equipment “Input Channel Alternatives Available For
the Lockheed DIALOG Installations Studied
3. Query Used for the DIALOG System Timing Exercise
4. Search Times for All Searches Done by Each Searcher
5. Cumulative Mean Search T}me for Each Searcher
‘6. Sequence of Search Times for Each Day of iihing Searches
7. Range of Search Times Experienced With Timing Searches~--
Excluding Down-Time Searches (Maximum-Minimum Envelope)
8. Range of Search Times Experienced With Timing Searches--
Including Down-Time Searches (Maximum-Minimum Envelope) -
9. Average Search Time for All Timing Searches Started at
Various Times of the Day (Excluding Down-Time Searches)
10. Average Search Time for All Timing Searches Started at
Various Timés of the Day (Including Down-Time Searches)
11. Average Search Time for All Timing Searches Run on a
Given ‘Day of the Week
12. 1Illustration of Question and Search Definitions
13. Command Utilization Per Question
14. Command Utilization Per Search
15. Mix of Question Complexity for Each Terminal
16.'1Relationahip of Search Rates to Search Complexity
17. Sample EXPAND Display
18. Sample Page from Institutional Sourcés, Statistics and
Postings
19. Sample Page from Macmillan Descriptor and Identifier Usage Report
20. Sample Page from ERIC Thesaurus

9

35

46
49
50
51
53

54

35

56

57

61

69

- 13

80

81
84-85

101

102

105



¥ IGI'RES (cont"d)

Figure No.
S —————

21,
22.
23.

24,

. 25.

26.

-7 27,
28.
29‘

c AN,

il.

Sample Saved Search

Sample Page fng? Lockheed Term Frequencyﬁpist

t
f
\

Examples of Initialization Techniques

Sample EXPAND Display |

Sample EXPAND Display For Related Terms

Example of an Incremental Search :
A

Total Number of Citations Retrieved For the Incr§menta1

Searches ~ oY
S
. .

Percent of Total Citationms Retrieved For the Incréwental
Searches )

Percent of Relevant Citations Retri¢ved For the Incremental
Searches / :

~

Evamnle of Use of LIMIT/MAJ on Different Set Cowbinat ions

Example of RIE Issue Numbers Stored as an Inverted File

Page
108

110
116-117
118.
119

127

130
131
132
136

137



9.
lo.
1.
12.
13.

14.

15.

16.

- 17.

18.

19,

20.

TABLES

.‘.Tabie.No.' _ . ;.;f' 1
1. Average Search Rates Realized for Each Terminal.lnstall#tion
2.'“Pt10t Evaluation Studies of On-ane Bxblxographxc Searching
Systems i
Terminal Equipment Used by the Installations Studied

. Characteristics of Installations Studied -

Quest{dns, Searches, and LogiéaliOperations Per Terminal
Coé;and Utilization Per Tetminal%CBy Number of Commands)
Command Utilization_Pe;.Terminai (By férmindl T{m{wpsed)
Command Utilization Per Question (By Number of Commands)
Command Utilization Per Questi;n (By Términai Time Used)
Command Utilization Per Search (By Number of Commands)
Command Utilization Pef Search (By ferminél fime Used)
Average Command Execution Rate fot\Each Termxnal Installatxon

Extent of Variant Forms Used or Not Used in 80 Real Searches

Characteristics of Variant Forms Used or Not Used in 80
Real Searches

Comparison of Original Search Results with the Result Obtained
by Using All Possible Variant Forms of Descriptors and

ldentifiers

Functional Utxlxzatxon of Commands (By Percent of Commands
Used) :

Terminal Productivity Related to Cost-Conscious Attitudes of
Each Terminal iInstallation

Term Frequency Lists for the ERIC Data Base
Results of Timing Experiment for SELECTing 10 Descriptors

Incremental Effect of Adding One More Term to Each Facet

37

-.
NITRLNRE )

42
64
66
67
68
71
72

74 N

75
87

88

90

92
95

107
123 ’

129°



.

- . .
. . - i .

ACKNOWLEDGMENTS S

T

. ~ . ) ;"‘
[ !

Several people other than the authors "contributed to-the results e
- of this study and déperve thanks and recognition. Don ‘Thompson partici- - 4 "
pated in the plALOG_Eystem timing tests and did some of-‘t:i-ié:-.\ initial ' o
. literature review. XKlare You performed the study of variant. forma of ERIC o,
] descriptors and ranfsome‘oi the searches.to obtain ﬁata\forfthg search
. [ guidelines. Allan Humphrey collected data from the site visits and was
| responsible for ‘the collection of detailed data from the 15-day sample of .
1 terminal searches: Ken Renworth did most of the computer programming to . . o
! generate thé-detdiled terminal use statistics from the Lockheed data tapes. ;
/ Pauline Atherton provided very helpful reviews and critiques at-several P

¥ ! points during the project. Clayton Perdue and Ron Heckart assisted in the
o preparation of this report. ° °

j ' We owe our thanks also td the staff members: of the’ several ERIC
i searching sites that we visited during this study. They were very hospit—-
r able and made our work considerably easier and more pleasant.

And finally, we wish to acknowledge the help and assistance provided
. teo us by the Vnckheed staff members .associated with this study, particularly
Roger Summit and Mark Radwin. They were very responsive to our neeus ior

: data and other information relevant to this study.
) e .. .

4t
bt

7 5 - | / :




.~

I. INTRODUCTION N :

4

¢ ;as PROBLEM

U 'Since 1969 .the Information Scxences Laboratory of the Lockheed
o Palo Alto Research‘Laboratoty has. offered on~line computer searching
" - of the [Educational Resources Information Center (ERIC) data base.
. During the past three years there has been a growing number of organi-

zatxons conducting ERIC seatches ‘on~line using terminal equxpment linked

' via telephone connectidris to the Lockheed computer facility in Palo Alto,
. Caleornxa Several 1nstallat10ns have been heavy users of the service
L.+ .- ' over a long perxod of time.

In studyxng the searching activity of the various ERIC service . i
subscribers over a period of many months, it has been observed that wide
variations exist among installations with respect to the average number

- of ERIC searches processed per unit of terminal time. Certain organiza-

-tions consistently conduct more on-line searches per hout on their ter> - -
minals than do others. Some installations consistently realize close to CC
three times as many searches per hour as some other installatjons. This

Lt seems rather surprising considering that each installation searches the

: same data base, uses similar terminal equipment, receives similar instruc-

tion, uses similar support tools, and is served by the same central facility.

-
-

The extent of the variation in average search time among different
organizations is shown in Figure 1, where the average search rate is given
for 11 different terminals that actively used the ERIC/DIALOG system at
some time during the period August 1972 through September 1974. (Not all
qof these organizations were still using ERIC/DIALOG during the Fall of 1973,
the period examined most intensively during this investigation.) Some of
these data were initially published in issues of the ERIC/DIALOG Chromolog,
and are summmarized in Table 1. It may be seen that while the average search
rate fluctuateg substantially from month to month, tliere. are several instal-
lations that consistently process’ more questions per terminal hour than do . .
several of the others. Th2se installations, over a period of many months STy
have a typical average search rate of 9 or 10 questions per hour or more '
compared with 3 or 4 questions per hour for some of the other terminals.
Note also that there has been a dramatic improvement in the search speeds
for many of the 1nstallatxons since the early days of ERIC/DIALOG pperation.
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B. OBJECTIVES
e AL _The primary objective of this study was to identify and ekplain
. * the reasons for the differences in average on-line search rates between
_different terminal installations. An additional objective was the de-
velopment of a set‘of guidelines for conducting ERIC searches on-line
via the Lockheed facilities that:would -enable the user to carry out the
searching process in a more efficient and effective manner.. '
We were interested in identifying the factors that significantly
‘influenced terminal productivity, with a view to establishing guidelines
or suggested procedures that would permit the terminal operators: to make
the best use of their available facilities, and would provide some sugges-
tions for additional system improvements. i
. s R .
~ = 7777 ""Although the primary objectives were focused on searching the ERIC
.~~~ -data base with the DIALOG system, it is expected that some of the findings
will be applicable to other ERIC search systems and to other on-line search
.. gystems. With over 100 terminal installations presently searching the ERIC.
data base, and with more being added every day, this seemed to be a topic of
increasing interest to a large number of organizations.

/

Hill x



: ' different system speeds and response txmes for various hours of

I1.  SUMMARY o
. "f

: The first objective of this study.was to investigate various factors
that cpuld possibly influence the productivity of ERIC/DIALOG on-line searching
and that might explain'the wide difference in search productivity that was '
experienced by various terminal installations. Considering only the ERIC
ddta base and the DIALOG search system, we have identified many different
factors that could influence the rate at which searches were done at such .

- terminals. Such factors xnclude. .

Gt

. computer and communication §§stem'loading (possibly reflected in _

the day or days of the week)
- keyboard or typxng ékills of the searchers
. complexity.ef the qgeetions being searched
. characteristics and speed of fhe terminal eqnipmenﬁ used

. work habits and search .formulation style of individual searchers

. extent of pre~search

rlanning and work that is done before using
the terminal’

hvailability“and use of printed analyst reference tools

. extent of use of S ARCH SAVEs or.dther prior search efforts

. extent to whxch tye termxnal equxpment is bexng used as an output
device .

. extent of ese of[;perating shortcuts with the DIALOG system

. extent of relevant contxnuxng education and assocxatxon with
other searcherq _

. subject experqﬂse of the searchar and the installation
. cost-ﬁonsciou attitude of the searcher and the installation

. degree of usg¢r versus 1ntermedxary searchxng, and extent of user
involvement [in the on-line'interaction

,
’
4
’

Data was collpcted during this study that focused on several of
these factors, however we do not really know the impact or influence of

all of these factot?

We have come to the conclusion that there is no single dominant
We see instead a

factor that strongly influences the search speeds.

.10 EY



complex pgtietn of many influences at work. At this time we cannot even

_ rank all of these factors in terms of their relative influence on search.

speeds, and feel confident about that ranking. However we can sift out
and identify some of the most important, and some of the least important

‘factors. -

were:

were:

{

The factors that seemed to have little influence on search speeds

. computer system loading (and time of day or day of the week).
Timing tests showed very little difference in search speed
_ for various times of the day, or days of the week.
A | \

. keybéard or typing skills of the gearcher ‘ /ﬂ'

-.' \Fﬁctors that seemed to have'the most influence on search spgeds

\,
\

. work habits and search formulation styles'(e.g. question complex-
ity, recall/precision goals) of the searchers ' <

. extent of .pre-search prepa-ation for each question
. coqﬁ;conscious at;itude of searchers ' a

. searcher familiarity with the data base and operating skill with

the on~line system (i.e. how good a "driver," and how many shortcuts.

does the searcher know and use?)
. characteristics and speed of the terminal equipment

Unforéunately only the last of these factors is supported by any

solid evidence from this study. The other factors are on the list primarily
on the basis of observation, personal experience, and discussions with other
searchers; however we are confident in their selection. The remaining
factors on the initial list have some influence, but to an extent yet to

" be determined.

The second objective of this study was to develop some guidelines

to help improve the performance of ERIC/DIALOG searching. As a result

of some timing exercises and other controlled experiments, and discussions
with searchers at other installations, specific performance-improving
practices were suggested with regard to such aspects as?t i

. deciding when to do a search manually instead of on-line
. handling variant formswof éhbject terms
. use of the various analyst support tools

. use of the SEARCH SAVE feature

o K

11
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.» deciding how many\terms to use to adequately describe a search ' 2

_ways to limit search output

!

. initialization procedures

. - .- =

. ways to SELECT Descriptors

topic. = \

!

f . . _ \
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-
e diRo s

S

12.



‘should be familiar with the following landmark monographs in the field.

~ III. REVIEW OF EXISTING LITERATURE

_ . \\

' A literature search was undertaken to determine whethér evalua-
tion methodologies had been auggeste§xor used which could be applied to
our study of the productivity of on-line terminals accessing the ERIC
data base through Lockheed's DIALOG. Relevant citations are given at
the end of this section.

'A. IMPORTANT MONOGRAPHS o

Anyone beginning an evaluation-of an information retrieval system

Lancaster's Information Retrieval Systems. Characteristics,

Testigg;gnd_gggluation (1968), 1s an outs:anaing book, which received

the American Socjiety for Information Science's award for best information
sciences book of the year in 1970. It is concerned primarily with in-
tellectual factors that significantly affect the performance of informa-
tion retrieval systems (batch or on-line): indexing policy and practice;
vocabulary control; searching strategies; interaction between the system
and its users. Recall and precision are selectéd as the most important

measures of system performance.

Chapter 2 of King and Btyantis'The-Evaluation of Information.Services :

and Products discusses kinds of measures that can be used to evaluate in-
formation retrieval systems, including recall, precision, fallout and gener-
ality ratios, and total retrieval. Measures and techniques suitable for
"macroevaluation" (gross measures of input, output and effectiveness, made
at minimum cost, suitable for support of decisions affecting funding and

administration), and "microevaluation" (identification and diagnosis of

failing components of information systems) are presented in Chapters 3
and 4. "
_ Lancaster's Information Retrieval On-Line (1973), particularly
Chapters 8 and 9, describes a number of systems currently in operationm,
discusses evaluation methodologies, and summarizes several evaluative
studies done to date. Several chapters contain extensive bibliographies.
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3. BIBLIOGRAPHIES AND REVIEWS

~

¥
- .

There. is a great deal of literature absut on-line ihformation

. retrieval systems. Much of it is devoted to descriptions of specific

systems and their features.. Ko attempt has been made to include this

literature in the present: compilation, gince it is included iR several

" published bibliographies. There is also a quqntitﬁ'of,literdtuie on

the evaluation of information retrieval systems (not recessarily on-line
systems). Some generadl papers have been included in addition to the

"~ evaluation studies listed in the next section. _ - o

In recent years, the .user interface has been the subject lof con-
siderable attention. John Bennet's chapter of the ASIS Annual Review
of Information Science and Technolgg% for 1972 deals comprehensiyely
with "The User Interface in Interactive Systems'. Thomas- Martin)s
chapter for thé 1973 ASIS Annual Réview on the same subject, focyses

" primarily on the conceptual aspects of interaction. The 1971 AFIPS

workshop proceedings, Interactive Bibliographic Search: the User~

‘Computer Interface, edited by Don walker, contains an extensive cgasqi—

fied bibliography.

A bibliography on Evaluation of Document Retrieval 8 ntemnﬁ%pver-
ing literature published up to edrly 1
and Beth Krevitt published a bibliography on Evaluation of In
Systems that covered the 1967-1972 literature.
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C. PRIOR EVALUATION STUDIES

Wiederkehr-(pg; 14) discussed the appropriateness of measures
of effectiveness, and of efficiency as follows:

'“An appropriate measure to be used as a criterion for evalu-
ating an information retrieval system should account for both how
effectively the objectives are being met as well as how efficiently
resources are being used. Consequently, it is desirable to have
measures of effectiveness, such as how many useful documents were
retrieved, and measures of efficiency, such as the cost and time.
Recall and..precision only partly satisfy this desire.

* In the research and development phase of any sysbem, the
primary objective is to demonstrate the technical feagﬁbility of
- “the system. Accordingly, éffectiveness is of prime importance and
efficiency is often ignored. Once the technical feasibility of
the system has been prover:the objective shifts to,demonstrating
the economic feasibility of the system. In most operating systems
3 economic “feasibility is of prime importance, in which case both '
: the effectiveness and the efficiency should be taken into account.

Since most efforts to date concerning the evaluation of in-
formation retrieval systems have treated systems in the research
and development phase, most of the measures considered have been

. measures of effectiveness, such as recall and precision. However,
= as the systems become operational on a large scale, measures of
. efficiency and overall measures which account for both effective-
> ness and efficiency are anticipated." o
Our study was concerned primarily with measures of productivity and
efficieqcy.

A number of evaluations of on-line systems have been carried out,.
Most of these focused on measures such as recall and precision; most
dealt with effectiveness of search formulation and with human factors
such as training réquired, attitudes, or¥ frustration. Few have dealt
with efficiency or productivity as a primary factor: effectiveness has
been much more the focus., :

Lancaster suggests that there are two basic ways of collecting
evaluative material, which may be used separately or in combination:
through a séries of survey forms (e.g., pre- and post-retrieval question-
naires), or through the terminal itself -- using computer data collection
techniques. (Lancaster, 1973, p. 157.) .

Table 2 summarizes the aspects covered, and the techniques used,
in prior evaluation studies of on-line bibliographic searching systems.

[ TN}

[ T



A3

g
-
.’ - -
uwUOTISINE]IS » sain3ea ",
Jcazedsoway, X . 3 Su“ X X . x x a1
- x . #@1n3E3] R ¢ X x satpras (3THZ:207IV10) STMTL
Qo . Talshs ased Lo
x saim3eay x x X (50TV1Q) Iywmng
) w1548 o
x sa1n3ea3 B . x x (N0OZM) Iyemns
ma3s4s ' -
FROTe SRUTYD b 4 nﬂvuouou. x x $13quas
uo!.uw.n«nunuuu ade3 . adey £q N
saanjeay x ' g sisdeus ajlael
wadIsis aaTIRIREROD .
. 2 x x x X (sdry) mvmnaIg -
suoy3IyIzed sevyd x X X Rhurag
ynoiy3 uoyivazasqo
b 4 b 4 X X b 4 X {NODTY/VSVR) 233873y
X x x x x X X x (zLe1)
(sava) 1aiswsurm
X- ’
h ¢ ' X b 4 b 4 b 4 X X (XA1-1V) 1a3swd0e]
X
x % L3ydipueaas 33 X X X X x (6961 *§961)
‘Afiraacu  ssuodsaz (SYVIGIR) aalswauey
*8urxapuy
x x & 4 Suyxapuy X x X X (100u10) Sury
X b 4 X X 19337y
- x x x x x X spskeue X x x (Suvaas) %003
. 14133,
Supuseidw X X X b ¢ (ROJTW/VSVR) sa10)
Suypiodai x X X goIvasaz 1261 *wovg
sdn pa31saisne
X X X x sysAmsue X X x (SAVIN3) wolzaqly
. 4T3,
13430 [T e LT 7 - SpI0J3Y .“5“93 Nﬂcﬂm 13430 180) 8l103deq l.ww.»m.wg ToTITTNAULIOL 3 AOURPAITDY ﬁiuiuﬁm 192133109y AOLVOI1SAARY
_ sayvzedan) _3aindeo)  ga3eds jO 398 o usEny anyreg a3enBuey . Faaccr)]
, Jo 1pny  vopIwuyEEXy suyy yoieag Azand
a3sn_sapoIwioar - [ G3WIA0D SIJFdSV | aqnxs i0 TV

SWALSAS ONIRDYV3S DOIHAVEIQITHIA 3INIT-RO 30 m.uuaPHm NOLIVATVAS ﬁﬂ.—.ﬁu

;r - ,m . ' . -
i .. . DU ' . o ,

s
oy
RN

¢ AMVL




s

D. OTHER STUDIES

Several of the studies included in Table 2 devote considerable _
attention to specific system features. Other papers that discuss system

design features in more general terms are those by Back (1972), Bennett

(1971), and Martin (1974). 'Martin's paper compares specific system features
of 11 on-line searching systems. The report is aimed-at system designers,
and is not intended to be a system selection guide. This report is the
third in a sequence which began with the AFIPS workshop (Walker) and comn-
tinued with the AFIPS/ASIS workshop (Martin, JASIS 1973). Fife's review
paper discusses over 50 technical features of gsome 46. interactive informa-
tion systems. This paper is designed to help with state-of-the-art assess-
ments prior to system selectiom. System features are alsé..discussed in
Interactive Bibliogg;phic Systems, where papers and discussions from a

. T971 conference are presented.

Cooper has proposed a measure of effectiveness involving a weighted
output and the number of citations the user desired. Tell and Williams

‘discuss the inverse weighting (value) of index terms according to their

frequency of use (e.g., specific terms with few postings are associated
with high weights; terms with many postings, with low weights). &

A few articles dealing specifically with ERIC though not meces- .
sarily in an on-line context, have been included. Fry and Tell mention
the quality of RIE material; Jewell discusses search strategies specifi-
cally for the ERIC data base.

Although Mittman, Treu, the SUPARS group, and others have kept
logs of terminal activity, nothing was found in this literature search
which was directly applicable to our primary purpose: to investigate
the productivity, or factors affecting the productivity, of several
different terminidls accessing a central on-line data base.

Annotated citations for the major papers identified in this liter-
ature search are given in the next section. '
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- mot been published yet.

‘to each installation, it will be p

E. --j‘GFﬁé:i WORK IN PROGRESS

Several studies are currently in progress at other locationms '

."".that may provide additional findipgs that are relevant to this effort.

Dave Penniman of the Battelle Membrial Institute is presently completing
his dissertation at Ohio State'University on a topic related to on~-line
bibliographic searching systems. :|As part of that study he has performed

" a detailed statistical study of the terminal transactions for Battelle's

BASIS system. The analysis included time distributions of 11 major
functions performed at the termingl (e.g., initialize, search ‘index,
formulate logic, print)) for each terminal and each of several major data
bases. This work was reported at ithe 1974 ASIS annual meeting but has

The BioSciences Information Service (BIOSIS) has been runn{hg'an

- experimental on-line search servicp on the BIOSIS tapes, using the STAIRS

inal installations of the SUNY Bio-
part of this experiment, a series of

to each installation for a controlled
ause the same 20 questions were given
ssible to analyze the different approach
ode and run the same information re-
quested. This should provide usefyl indications of the variability of °
analysts' approaches to the same problem. The experiment was discussed
briefly at the 1974 ASIS meeting by Kay Durkin and is discussed in the: con-
ference proceedings. However, the full report of the research results is
not expected to be available until sometime in 1975.

software in conjunction with 26 te
medical Communications Network. A
20 test search statements was give
test of searching performance. Be

taken by 26 different analysts to

o
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"F. REFERENCES

Atherton, Pauline A., K. H. Cook and J. Katzer. Free Text Retrieval

:f; . Evaluation. Syracuse, N.Y.: Syracuse University, School of l =

Library Science, 1972.

| An extensive series of SUPARS experiments was conducted in
1971-72. Reaction to tlie system was evaluated by 63 telephone

e _ interviews administered to random.samples of users and non-users,

a—semantic differential (described .in the 1972 Katzer article)
_and 4n analysis of requests for help made through a telephone

T

T aid. service which was available to searchers at the terhinal.

-
Te

te

-
e

Back, Harry B. "What Information Dissemination Studies Imply Concerning.'
the Design of On-Line Reference Retrieval Systems," Journal of the
American Society for Information Science 23:3 (May-June 1972)
156-163.. — I

For a computer-based system to be ahéepted and used, it must
be designed so that the efforthequired to obtain pertinent refer-
ences from the computer is not much greater than the effort required
using other methods. - :

ing suggest five ways for minimizing the human effort expended in
retrieving references from an on-line system. '
1. Allow the user to shape the interaction to fit his needs.
2. Retrieve few irrelevant references. L ,
3. Furnish references to the appropriate type of document
- (e.g., theoretical discourse, description of an applica-
E - _tion, review article, etc.). :
4. Provide direction for further search.
5. Deliver screened and evaluated references.

i

Back, Harry B. and Richard L. Van Horn. "A System to Improve the Avail-
i~ ability and Usefulness of Management Science Knowledge," in Donald
Vo LEs Wg}ket,_ed., Interactive Bibliographic Search: The User/Computer
Interface. Montvale, N.J.: AFIPS Press, 1971, 19-43. .

The user interface features of a prototype retrieval system

are described. A research experiment is suggested, results of which

could be used to successively modify the interface design. In this
research, users would be given standard retrieval tasks. User "pro-
tocols"” would be monitored. Users would be asked to “think aloud"
and would be monitored by tape recorder in addition to computer
terminal records. Both written and oral user actions in problem
solving would be analyzed.

P

’ 6.

The characteristics of informal methods of information'gather— _
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Bennetct, John L.

“Interactive Bibliographic Search as.a Challenge to

Interface Design,” in Donald E. Walker, ed., Ifnteractive Biblio-
graphic Search: The User/ Computer Interface Montvale, N.J.:

AFIPS Press, 1971 1-18. _ =

Gy

This paper was the challenge paper for the AFIPS Workshop

on“The User Interface for Interactive Search of Bibliographic-
Data Bases." :

Challenge points'were:

(a)
(8)
(C)
(D)

(E)
(F)
(G)
(H)

Bennett, Johr L.

Characteristics of the searchers served by the facility.
Conceptual framework presented to the searcher.

Role of feedback to the searcher during scarch.
.Operational characteristics of the fac111ty. the command
language, display of formats, response time"

Constraints of the-terminal and techniques to ameliorate
them.

Bffect of the bxbltographtc data base on the user: inter-
face for search.

Introducing the search facility to the user.

Role of evaluation and feedback in the redesign cycle.

"The User Interface in Interactive Systems,' in Carlos

A. Cuadra, ed., Annual K Review of Information Science and Technology.

Vol. 7.

Washington, D.C.: American Society for Information Science,

1972, 159-19¢.

A comprenensive review with 115 references.

Coles, Victor L.

“"Remote Evaluation of a Rem&te-Consolw (nformation-

Retrieval System (NASA/RECON)," .in Interactive Bibliographic Systems.

Proceedings of a Forum Held at Gaithersburg, Maryland, October 4-5,

1971. oOak Ridge, Tenn.: U.S. Atomic Energy Commission, Office of

Information Services, April 1973 +133-142. Open discussion, 142-14Y.
. CONF--711010. . '

a

Continuing evaluation is sought at the NASA Scientific and Tech-
1 Information Office. NASA/RECON search results are sent to users
ompan.ed by an evaluation-form. The search procedure features
délegated searching via written requests. Search analysts screen the
printed output before sending it to the user.

<

Cook, K. H., L. H. Trump, P. Atherton and J. Katzer. Large Scale Information
Processing Systems. Final Report. Syracuse, N.Y.: Syracuse Univer-

sity, School of Library Science, 1971. 6 vols.

The full report on the SUPARS experiments.
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.Cooper, W. S. ‘“Expected Search Length: A Single Measure of Retrieval
. Effectiveness Based on the Weak Ordering Action of Retrieval
" Systems," American Documentation 19 (January 1968) 30-41.

Civen a set of retrieved documents ordered by expected re-
levancé, a measure of effectiveness is obtained relative to the
user's quantification of the number (n) of relevant documents .
desired. The expected search length is defined to be the number
of nonrelevant documents preceding the nth relevant document.
This can be compared against an expected search length of a
hypothetical, randomly ordered system output. The fractional
reduction in expected search length in going from the random to

the actual system is called the mean expected search lemgth factor.

Fife, Dennis W., and others. A Technical Index of Interactive Information
Systems. Final Report. Washington, D.C.: National Bureau of
Standards, March 1974. 79p. FGK56375. ED-092 163.

The technical features and operational status of interactive
information systems, i.e. those providing a conversational usage
mode to’ a non-programer through a data terminal device, are reviewed.
The review is designed to aid information specialists in the state-
of-the-art assessments prep:;thry to a detailed system selection
procedure. It contains an iadex: 46 systems are listed by trade
name. The index provides information about over 50 technical fea-
tures.  Information is based primarily on documentation received
during 1972 and 1973. 1In additionm, there are aids .and examples
contributing to the intended use of the index.

Fry, Bernard M. Evaluation Study of ERIC Products and Services. Summary
’ Volume. Final Report. Bloomington, Ind.: Indiana University,
Graduate Library School, March 1972. 51 p. ED-060 922.

Although the scope of this evaluation specifically excludes
evaluation of the ERIC tape data bases, it is of interest for some
of the comments about the data in RIE. Data gathered from individ-
ual users' responses, site interviews, and advisory panels suggested
the following changes or improvements in RIE should be studied:
(partial list)

- merging institutional entries without regard to sub-divisions
- coding level (age, elementary, high school, etc.)
- coding type (speech, survey, report, etc.)
‘ - omitting or flagging non-available documents
- indexing consistency as between gemeral or gpecific
- correcting unevenness in quality of documents.

RIE was evaluated high on its range of topics, the contents of
resumes, and the indexing system, but relatively low in othér charac-
teristics, including quality of material selected and timeliness.
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Interactive Bibliographic Systems. Proceedings of a Forum Held at Gaithers-
burg, Maryland, October 4-5, 1971. Oak Ridge, Tenn.: U.S. Atomic
Energy Commigsion, Office of Infotmatxon Services, April 1973,
205 p. CONF-711010. :

This volume contains papers and discussions in the areas of
user interface, system configuration, economics and performance, and
future developments. Many of the papers give detailed operating ex-
périences. The open discussions are particularly interesting; they
include timing and cost information. Van Wente quotes an average
response .time for a RECON command as 40 seconds (average range in-
cluding BEGIN, SELECT, ‘COMBINE and other commands). Average sit-down
time for a RECON user at Goddard Space Flight Center, NASA, was quoted
as one-half hour, with thorough and extensive searches such as those
needed before starting a new research project, easily lasting an hour.
(p. 16, 17.) Coles reports slightly longer search times (45 minutes),
though overall times for delegated seatchxng average 1- 1/2 hours.

Jewell, Sharon and W. T. Brandhorst. Search Strategy Tutorial; Searcher's
Kit. Washington, D.C.: National Inst. of Educationm, October 1973.
86 p. ED-082 763.

From the ERIC Data Base Users Conference, Columbus, Ohio,
October 10-12, 1973. This document is the workshop manual used in
a three-hour tutorial session on search strategies. The discussion
of the input phase of a computer search covers identification of th:
user population, receiving the inquiry, and the types of services
offered. General principles of good searching, search theory and
general manipulative capabilities are discussed, as well as specific
ptopettxea of the ERIC system that affect computer search capabili-
ties. A practice session is included. The output phase of a computer
search includes a discussion of output formats, output evaluation, and
statistical records-keeping. :

Katter, Robert V. "Insights in Implementing the Redesign Cycle," in Inter-
active Bibliographic Systems. Proceedings of a. Forum Held at
Gaithersburg, Maryland, October 4-5, 1971. Oak Ridge, Temnn.: U.S.
Atomic Energy Compission, Office of Information Services, April 1973,
175-182. CONF-711010. N

Four classes of féédpack are discussed:

(1) System contact and’ uge statxst1cs.
(2) User commentaries.

(3) Output-efficiency evaluations.

(4) Interaction recordings.

— "Sampling techniques to record terminal interactions and separate
. oft-line programs to analyze the data can bo combined to provide
etticient recording and reduction of data.’

« 3
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Katzer, Jeffrey. "The Cost-Performance of an On-Line, Free Text Biblio-
graphic Retrieval System," Information Storage and Retrieval 9

(1973) 321-329.
“performance measures, such as recall and precision, do not
supply any information about the operating efficiency of a system.
what is needed, and what has been suggested for some time now, is
.performance characteristics paired. with cost measures." -

An estimate of recall was tabulated against costs at 10-90%
Results indicated that, for all but the

estimated recall levels. 1 a
rfdrmance operating

lowest recall levels, SUPARS I had better cost-per
characteristics under the restrictions of .imple logical operators

(using only OR and AND logic, versus using . R, AND, NOT logic com—
bined with word root searching). Another finding was that SUPARS
I was very expensive. - *

SUPARS II findings indicated that on-demand access to the N
index or dictionary contributes significantly to improving the cost ™

performance.

"The Development of a Semantic Differential to Assess
trieval

Katzer, Jeifrey.
Users' Attitudes Toward an On-Line Interactive Reference Re
System," Journal of the American Society for Information Science

23:2 (March-April 1972) 122-128. /

/
A user questionnaire employing nineteen 7-interval adjective
scales, such as fast-slow, active-passive, good-bad is described.

The major finding of the study was that users reliably respond
toward such a system. Their affective responses can be conceptualized
(1) the evaluation of the system;

into three independent components:
(2) the desirability of the system; and (3):the-enormity of the system.

The Evaluation of Information'Services
Information Resources Press, 1971,

King, Donald W. and Edward C. Bryant.
and Products. Washington, D.C.:

303 p.
Chapter 2 contains a good discussion of performance measures

based on user relevance judgments, including recall, precision, fall-
Macroevaluation and microevaluation are

out and generality ratios.
presented in Chapters 3 and 4.

Comparative Evaluation of the Retrieval Effective-

Free-Text Search Systems Using CIRCOL (Central
Westat

Available

King, Donald W., et al.
ness of Descriptor and
Information Reference and Control On-Line).

RADC -TR-71-311.

Research, Inc., January 1972.
through NT1S (AD-738 299).

Rockville, Md.:
ED-0¢7 137.
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study compares the retrieval effectiveness of two alternative

input gnd search systems in terms of such measures as recall, falldut,
precigion, and total retrieval. Ome system operates using mafivally
indexéd document files searched by comtrolled vocabulary, while the
other employs full text input using natural language searching. The

5 results indicate that the two systems perform at approximately the same S
levél of effectiveness, although estimated average total retrieval was i
foynd to be slightly greater for free-text searching than for descriptor : -
s?arching at all levels of recall.
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Krevitt, Beth and Belver Griffith. "The Evaluation of Information .
' Systems: A Bibliography 1967-1972," in Information Pt. II, vol. 2, : _
no. 6. New York: Science Associates International, 1973. p. 1-34. x

Thé scope of this classified bibliography is limited to the
design, testing and evaluation of information storage and retrieval
systems. . Contains sections on evaluation techniques and on on-line
interactive systems.

Lancaster, F. Wilfrid. Evsluation of the MEDLARS Demand Search Service. | :
Washington, D.C.: National Library of Medicine, January 1908. -
© 276 p. Available from NTIS (PB-178 660). K '

This report presents the results of a detailed analysis by the
National Library of Medicine of the performance of MEDLARS in rela-
tion to 300 actual requests made torthe system in 1966 and 1967.
Delegated searches (demand search bibliographies) were requested in
person, by mail directly, or by mail through a librarian or informa-
tion specialist. A MEDLARS search was performed, and in addition
to the printed output, photocopies of 25 to 30 retrieved articles
(selected by random sampling if total retrieval was larger than 30)
vere sent to the user, who evaluated each article on a three point
- . scale (major, minor, no value), as well as on a fourth point ("glad
S to learn of article's existence bécause of some other need or pro-

ject™). A recall base was obtained from known relevant articles
supplied by the user, supplemented by a manual literature search.
Recall, precision, and "novelty" ratios were obtained. (The novelty
ratio is based on the "other need" answer.) The system was shown to
be operating, on the average, at about 581 recall and 50% precision.
However, search results were widely scattered; some a.hieved high
recall and high precision; others achieved completely unsatisfactory
recall results. A detailed failure analysis was performed.

. "\' : (

e

Lancaster, F. Wilfrid. Information Retrieval Systems. Characteristics,
Testing and Evaluation. New York: ‘Wiley,''1968. 222 p.

. .

‘ This book received the American Soclety for Information Science's
award for best book of the year on information science, in 1970. It
is concerned primarily with "inte)lectual" factors that significantly

Q ~. ' | Jl
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. affect the performance of all information retrieval systems, namely:
' indexing policy and. practice; vocabulary control; searching strategies;
_interaction between the system and its users. ) :

Recall and precision are selected as the most important measures
of system performance; indexing, search strategies and other factors
influencing this performance are discussed, using detailed examples.
Failure analysis plays an important part in the overall analysis.

Lancaster, F. Wilfrid. "MEDLARS: Report on the Evaluation of its
Operating Efficiency," American Documentation 20 (1969) 119-143.

-1

A comprehensive program to evaluate the per formance of MEDLARS
was conducted by the National Library of Medicine in 1966 and 1967.
This report describes the methodelogy used and presents a summary
of the principal results, conclugions, and recommendations. The
detailed report on this study is listed above (PB-178 660) .

Lancsster, F. Wilfrid. Evaluation of On-Line Searching in MEDLARS (AIM-TWX)
by Biomedical Practitioners. Urbana, Ill.: Illinois University,
-, S Graduate School of Library Science (Occasionmal Papers 101), February
1972. 21 p. ED-062 989.

The purpose of the investigation was to determine how effective-
ly biomedical practitioners, with a minimum of introduction” to the ..
system, can conduct on-line searches to satisfy their own information
needs. Forty-eight searches were conducted by biomedical practitioners
on Abridged Index Medicus (AIM-TWX). Trained search analysts then
structured and conducted searches on the same subject. It is concluded
that many biomedical practitioners coula axploit AIM-TWX profitably
with the minimum of introducticn to the sys:em and.without the neces-
sity of using a trained MEDLARS analyst. Limitations of the ELRILL
search system (SDC's ORBIT as modified for National Library of Medicine
use) mentioned were: ELHILL should be less error-sensitive; more cross
references are needed in the vocabulary file. Potential improvements
suggested include term weighting; visual displays (CRT type); cluster-
ing techniques whereby documents "like" a given document could be
found; and acceptance of approximate keywords.

Lancaster, F. Wilfrid and E. G. Fayen. Information Retrieval On-Line. Los
Angeles, Calif.: Melville, 1973." 597 p. (A Wiley-Becker & Hayes
Series Book.) :

This book provides a broad survey of the characteristics, capa-
bilities, and limitatioms of present on-line interactive systems for
bibliographic search and retrieval. The emphasis is on the design,
evaluation and use of such systems, primarily from the viewpoint of
the planner and manager of information gservices. It is oriented
tovard the "intellectual" aspects of information retrieval rather




\ | R
than ‘the hardware or programming aspects. Chapter 8: Evaluating

Effectiveness of the System, and Chapter 9: Operating Experience and
Evaluation Results, discuss evaluation methodologies and results from
the several on-line search’ systems, including AIM-TWX, DIALOG, SUPARS

and others. : - G . _ i;

Bl

Lancaster, F. W., Richérd L. Rapport and J. Kiffin Penry. "Evaluating the
 Effectiveness of an On-Line, Natural Language Retrieval System," , , .
Information Storage and Retrieval 8:5 (October 1972) 223-245. , °

¥ st

An -evaluation of the Epilepsy Abstracts Retrieval System , _
(EARS) was performed. Searches were conducted on the on-line . 3
system and evaluated in terms of recall, precision, and general
user satisfaction. Searchers (who were doctors, not search
analysts) filled out forms before starting to search, including
identification, time started, relevant abstracts retrieved (these
were to be looked up by number in the hard copy of Epilepsy Ab- g
stracts, logated close to the terminal), and total elapsed time.
_ Parallel searches were conducted by experienced searchers on the
- same topics.

et}

Martin, Thomas H, A:Ffédture Analysis of Interactive Retrieval Systems.
Stanford,-thTf.: Stanford University, Ilnstitute for Communication
Regsearch, September 1974.. 100 p. SU-CQ”M—ICR~74-1; Available
/from;NTIS. ' '

-

The command language features of eleven different on-line
information retrieval systems are presented in terms of the func-
tional needs of a searcher sitting at a terminal. Functional areas
considered are: becoming familiar with the system, receiving help
when in trouble, regulating usage, selecting a data base, formulat-
ing simple queries, expressing single concepts, interconnecting -
concepts, displaying resulte simply, and controlling the display.
Features felt most essential to on-line searching are live help,
users' guides, boolean operators, search field control, suffix
removal, relational operators, dictionary access, request sets,
search review, predefined formats, on-line formatting, and off-line
printing. It is concluded that no sharp distinction exists between
management information and bibliographic retrieval. The report is
intended for use by designers of intéractive retrieval systems and
by students of system design.

Martin, Thomas H. "The User Interface in Interactive Systems," in Carlos

A. Cuadra, ed., Annual Review of Information Science and Technology.
- Vol. 8. Washington, D.C.: American Society for Information Science,
. . 1973, 203-219.

*
This review focuses in the conceptual aspects of interaction.

48 references.
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Martin, Thomas H., James Carlisle and Siegfried Treu. "“"The User Interface
for Interactive Bibliographic Searching: 4n Analysis of The Atti-~
‘tudes of Nineteen Information Scientists.' Journal of the American
” Society for Information Science 24:2 (March-April 1973) 142-147.

Results of a questionnaire administered to 19 information -
scientists at an AFIPS/ASIS sponsored workshop on user computer inter-
face. This workshop was a. sequel to the AFIPS workshop reported by
Walker. 147 propositions (software and hardware features or response
patferns) were presented and respondants were asked to rate them on
a five point scale from "too rigid" to "too flexible." Cost was not
to be considered. Consensus was reached on 70 items at the .025
probability level.

_Meister, David and Dennis' J. “Sullivan. gxaluation of Ung_Reaqgiong to
a Prototype Informatioh Retrieval System. Canoga Park, Calif.:
Bunker-Ramo Corp., October, 1967. 62 p. (NASA-CR-918). ED-019 094.

This early evaluation” of the experimental RECON retrieval system
as impleniented by Bunker-—Ramo Corp., was conducted using two separate
. measures to determine acceptability and usability: (1) frequency of
system usage, and (2) personal opinion of the user population. A
second method of evaluation consisted of measuring the accuracy and
speed of RECON as compared with the major existing information re-
trieval method, an off=<[ine computer search, formulated by librarians.

Users were satisfied that on-line searching was faster than off-
line batch searching or manual searching, but felt that RECON's response
time was very slow.

Melnyk, Vera. 'Man-Machine Interface: Frustration." Journal of the American
Society for Information Sciemce 23:6 (November-December 1972) 392-401.

As an exploration of the frustration experienced by users of an
on-line interactive retrieval system, students participated in an ex-
periment using an experimental reference retrieval system for library
literature. Subjects were monitored by observation through glass
partitions, in addition to a questionnaire on their emotional state.
The control group received instruction and a plan for searching; the
experimental group received a demonstration on one system, but had to
use two other, undemonstrated systems. The experimental group experi-
enced much more frustrationm. '

Mittman, Benjamin and Wayne D. Dominick. ‘''Developing Monitoring Techniques
for an On-Line Information Retrieval System," Information Storage and
Retrieval 9 (1973) 297-307.

Northwestern University's RIQS (Remote Information Query System)
generates the RIQSLOG, which logs all user actions and system actions.

ok
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This log is processable by the RIQS programs. The monitor was designed
to provide data for analysis of system response, user errors, query
complexity, use of resources such as central processor, time required.
for searching, etc. During winter quarter *1972, students were monitored
in some 130 on-line sessions, containing approximately 625 individual
queries against a data base which contained 157 records from articles
which had been published in the Communications and Journal of the Asso-
ciation for Computing Machinery.

Average real time per session (probably analogous to DIALOG's
search) was 23.9 minutes, with a range from 0.5 to 111.3 minutes.
CPU time per query averaged 0.6 seconds, and ranged from 0.04 to
'98.9 seconds. Real time per query (probably amalogous to DIALOG's
question) broke down as follows:

. - in 72 percent of the queries, real time for query input was
P less than 3 minutes '
" - in 92 percent of the queries, real time for query input was
less than 6 minutes : g
- in 4 percent of the queries, real time for query input was
greater than 8 minutes, with a maximum of 22 minutes.

- ' A ratio was plotted: real time for query input over total real time
for input and execution of that query. The ratio lay between 0.8 and
1.0, indicating that a very substantial amount of the real time for
performing a agarch is attributable to entering the query into the
system. .

The initial attempt at relating query complexity to search time
was to use a simple count of searéh terms. Large numbers of search
terms associated with relatively little CPU time were observed for
queries which tended. to use AND operators (causing the algorithm to
terminate execution of the Boolean combinations at the first false

_ comparison).

A performance equation was developed which involved CPU pre-
dicted time, number of words generated to output reports, number
of records scanned, and a measure of statement complexity. The
measure of statement complexity “could not be obtained determinis-
tically,"” but was manually assigned from a visual scan of the text..
(The article does not elaborate further on the measure of statement
complexity.)

Rosenberg, Victor. "A Technique for Monitoring User Behavior at the
Computer Terminal Interface," Journal of theAémericgg Society for
Information Science 24:1 (January=-February 1973). 71.

Description of a "two track" user behavior observation. Track.
one is a printout of all communications between user and computer,
with a time log in the margin indicating elapsed time. Track two
is obtained with a tape recorder. “The user is asked tc "think aloud,"




‘to state the problem, the developing search -strategy, evaluation of

system performance, etc. This is transcribed and time-keyed, .as was
track one and the two are compared. .Rosenberg comments on the dif-

L ficulty of dealing with the resulting mass of data but suggests that
' it can be worth it for valiable insights obtained.

Summit, Roger K. "DIALOG and the User -- an Evaluation of the User Inter-

' face with a Major On-Line Retrieval System," in Donald E. Walker,
ed., Interactive Bibliographic Search: the User-Computer Interface.
Montvale, N.J.: AFIPS Press, 1971, 83 94. :

A description of the DIALOG retrieval system'is given. Ease
of use is stressed. Additional details on the evaluations are
. described in Timbie. L !
. ) + .

i . vy

Summit, Roger K. Remote Information Retrieval Facility. Palo Alte, Calit.:
Lockheed Missiles and Space Co., April 1969. &4 p. (NASA-CR-1318).

Describes the use of DIALOG by NASA. It was found that end-
users tended to use more complex logic and more terms than inter-
mediary searchers. Complexity was indicated by the number of logical
AND connectors used by searches.

/
!

Tell, BJorn V., and others. The Use of ERIC Tapes in Scandlnavxa, Search-
ing with Thesaurus Terms in Natural Language. ~ Strasbourg, France:
Council of Europe; and Stockholm, Sweden:, Council for Cultural Co-
operation; Royal Institute of Technology, 11 November 1972. 23 p.
(ECS-DCC-72-15). ED-072 794.

&

This is a description of'the batch processing SDI system used
in Sweden, using the ABACUS and VIRA programs to scarch the ERIC
files. The high noise level of the ERIC data base is mentioned; in
one case (a search on audiovisual aids for the mentally retarded)
it was found to be about 40%. This is considered quite high, con-
sidering that ERIC is a central data base for this sort of request.

A weighting procedure is suggested, based on term-usage fre-
quency. Tell suggests that high frequeancy terms are looked upon
-as having less value than those with low frequencies. (Williams
mentions this also.) A value assignment of 1/n, where r is the
number of term postings over a large sample from each data base,
say 30,000 references, would allow output printout to be ordered
according to the sum of specificity of retrieval terms.

(Note: Simply because a term has low "information value"
does not mean that it is useless in a search. It may provide a
background against whichc<other terms must be searched.)

.o
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" Timbié, Michele and Don Coombs. An Interactive Information Retrieval :

Sysfem; Case Studies on the Use of DIALOG to Search the ERIC
Document Flle. Stanford, Calif.: Stanford University, ERIC
Clearinghouse of Educatiodal Media and Technology, December 1963.
90 p. ED-034 431. - :

) User studies. A synopsis of this study is reported in:iéncaster
- (Information Retrieval On-Line, 1973).

Treu, Siegfried. A Computer Terminal, Network for Transparent Stimulation
of the User of an On-Line Retrieval System. Washingtom, D.C.:
National Bureau of Standards, Center for Computer Sciences and

Technolsgy, July 1972. 39 p. (NBS-TN-732). ED-070 461.

A computer terminal. network to enable “transparent stimulation"
of the user of an on-line retrieval system has been designed, imple-
mented, and pilot tested. Its basic purpose is to provide a suitable
and effective framework and methodology for experimental identifica- =
tion/validation of those human characteristics which should be recog-
nized/reinforced in man-computer interface design. The rationale
behind the transparent stimulation approach is presented and the
_methodology employed for such real-time, unobtruysive scanning and /
manipulation of the man-computer dialogue is described. A general
overview of the hardware and software features of the implemented
stimulation network is included.

Treu, Siegfried. "A Conceptual Framework for the Searcher-System Inter-
face," in Donald E. Walker, ed., Interactive Bibliographic Search:

I%g User-Computer Interface. Montvale, N.J.: AFIPS Press, 1971,
53-66. .

This article discusses the terminal dialogue monitoring capa-
bility being developed at the Naticnal Bureau of Standards. Trans-
parent stimulation (whereby a person at a remote location causes
the comouter to prompt attitude-related questions) is also discussed.

Treu, Siegfried. "Techniques and Tools for Improving the Interactive
System Interface," in Interactive Bibliographic Systems. Proceedings
of a Forum Held at Gaithersburg, Md., October 4-5, 1971. 0Oak Ridge,
Tenn.: U.S. Atomic Energy Commission, Office of Information Services,
April 1973, 32-38. -

Two specific data collection tools have been developed at the
Center for Computer Sciences and Technology of the National Bureau
of Standards. The dialogue monitor records the time of sending and
receipt of each command in both directions. Thus data on the system
response time after the user hits the carriage return key, the time
the system takes to transmit an entire message, or the time from re-
ceipt of the system message to the next user input (i.e., user think
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S time and keying time), may be obtained. Transparent stimulation is
' . recommended as an unobtrusive monitoring technique, and is described
. as follows: -

o B : - “"The software is loaded by the (remote) observer, whe has both
= a teletypewriter and a specially constructed emotion-reason iudisator
B device available to him. Whenever he wishes (or the software demands)
. during the course of a user-system dialogue, the observer can request

that the user indicate his current level of satisfaction (e.g., whether -

annoyed, frustrated, happy as well as the reason therefore. The

- specially designed and constructed termiral that is available to the
user enables him to push the appropriate labeled buttons after being
prompted by a light and buzzer. The observer has an exact copy of
that terminal except that it has lights where the user terminal has
buttons and a prompi button in the place of a light ."

The messages created in the tramsparent stimulation mode are

" recorded by the dialogue monitor, along with their times.

walker, Donald E., ed. Interactive Bibliographic Search: The User-Computer
Interface. Proceedings of a Workshop held in Palo Alto, Calitornia,

o - | " on 14-15 January 1971. Montvale, N.J.: AFIPS Press, 1971. 404 p.
| . - - This workshop was devoted to problems and prospects for more

effective systems design of the user interface. A challenge paper

and several papers prepared in response are included. The discussions
are very interesting. Opeiaiing experiences from a variety of on-line
interactive search systems are discussed, with special regard to the
user-computer interface from the user's perspective.

Wiederkehr, R. R. V. ‘"Part I: The Literature Perspective," in Evaluation . -
of Document Retrieval Systems: Literature Perspective, Measurement,
Technical Keports. BetEesda, Md.: Westat Research, Inc., Decembeg

1968, 1-15. (PB-182-710).

This is a good survey of the literaturc of the 1960's oi the
evaluation of information retrieval systems. This report was one of
- two volumes comprising the first draft of the 1971 King monograph
described earlier. .

-

Williams, J. H., Jr. “Functions of a Man-Machine Interactive Information
Retrieval System," Journal of the American Society for Information
Science 22:5 (September-October ,1971) 311-317. j

Describes the BROWSER system of IBM Federal Systems Divisionm.
The BROWSER system uses a free-form query and produces weighted
output. Specific terms (with few postings) are associated with
higher values; terms with many postings have lower values.

Y
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" 1IV. BACKGROUND INFORMATION

A. THE ERIC DATA BASE

-~ In the mid-1960'# the U.S. Office of Education established the
Educational Resources Information Center (ERIC) to_ptoviderﬁfcess to
literature in the field of education. Through-the long-term support of
the Office of Education, and currently the National Institute of Education,

_ERIC has grown to become one of the leading socijal science information

resources in exitteuce today. ,

To acquire and szlect material for inclusion in the ERIC data base

. 4 network ‘of clearznghouues was established (presently 16 clearinghouses),

each with ‘Bpecial expertise in a particular area of education. The clearxng-’
houses compile bibliographic information about each publication selected,

- index each publication using a controlled vocsbulary of Descriptors, assign

Identifiers, and in some cases write an abstract or brief annotation for °*

. the publication. The records thus prepared by each clearinghouse are then

sent to a central processing center for further processing.

The two basic printed products of ERIC are the Research 1u Education
(RIE) journal and the Current Index to Journals in Education (CLJE). Both
are published monthly. Concurrently, machine readable versions of the RIE

.and CLJE files are produced on magnetic tape. These tapes are available

at nominal cost on a monthly subscription basis to organizations that wish
to search the ERIC files by computer. There are presently about 100 ERICTAPE

. subscribers. Two other files of educational material are also available

on magnetic tape. These files, dealing with topics of vocaticnal and
technical education and produced and distributed by the ERIC Clearinghouse
on Vocational and Technical Education, are Abstracts of Instructional
Materials (AIM) and Abstracts of Research Haterfals.(‘ag).

In addition to the RIE and CIJE pvblicz.ipns, and the correspond-
ing files on nugnetic tape, a variety of printed listings and indexes are
published to aid the searcher. Also, the ERIC Document Reproduction
Service offers both microfiche and printed cones of all non-copyrighted
reports announced in RIE.

A more complete description of the ERIC system including its scope

of coverage, products, services, and operational components mﬂg be obtained
from the reports of the U.S. Natxonal Inatxtute of Education.
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E B. SEARCHING THE ERIC DATA BASE BY COMPUTER

-

With the creation and monthly updating of machine readable files
. and their ready Byailability,'much searching of the ERIC document collec-
SERR . . tion is now being:done using computers, both in batch mode and on-line.
' (Batch mode is the'.procedure of submitting one or more independent search
requests to be processed by the computer with no interaction between
machine and searcher\: Typically, -in batch mode several days ‘elapse ‘between
submission of the: search requests and receipt of the computer output. If
- modification of a batch request is indicated, a similarly long interval is
- . required for receipt of the new results. On-line operation implies an :
interaction between computer and searcher during the search process that
allows immediate feedback of results and immediate modifitation of the
 request when desired.) On-line searching of the ERIC data base is made
" possible through the facilities of central processing centers which provide
the required hardware and software for the searcher as well as haintainingi
the ERIC bibliographic files in direct access oriented machine-readable :
® forn. : ' S : ~ 2

4
) &

!
H

A survey of the use of ERIC tapes for computer searching is given |\

in a recent report-by Embry.3 A more-detailed review of several installations
that search ERIC tapes in a batch mode is given in a recent report by Humphrey .4

-




per second.

. €. LOCKHEED DIALOG SYSTEM

The Lockheed'Palo Alto Research Laboratory has, for a number of
years, operated an on-line search facility providing access to a variety
of bxblxogtaphxc data bases. Since 1969 the ERIC data base has been

‘included in the files maintained by Lockheed.

As shown in Figure 2, a aubsctibet to the Lockheed on-line re-
trieval service has local terminal equipment (remote from the computer),
the required telephone communication link, and on-line access to the

- Lockheed Palo Alto computer and ERIC data base during a service petxod

of approximately 12 hours each working day. )

The subscriber's tetmxnal equipment is typically: 1) a cathode
ray tube (CBT) video display with keybcard; or 2) a8 hard copy printing
terminal (mechanical, thermal, etc.) with keyboard‘ or 3) a CRT terminal
with an auxiliary printer to print out at the user's optxon, selected
portions: of the transmxssxons

a

The terminal equipment and communications channels can both be
obtained to handle a vide;rangé of transmission rates. Most of the gen-
erally available terminal equipment (mechanical or video) operates at
speeds of 10, 15, or 30 characters per second; many models are available
that will operate at 120 chatactets per second, or even 480 characters

.

Even though some units of the terminal equipment might be able to
handl2 a high data rate, the actual data rate will be limited by the ca-
pacity of the communication channel (i.e., the phone line) and the ‘inter-
face to the computer equipment. Most on-line t2rminals now operate in a
dial-up mode in which the subscriber uses an ordinary telephone handset
to dizl up the number of the computer and then puts the handset into an
an acoustic coupler to connect the Signal to the terminal éequipment.

The dial-up-arrangement result: in-thé use of whatever telephone line

and circuit is selected by EF telephone switching equipment; that is,

a normal voice grade line, &« ietimes good--but sometimes not too good.

The data rate achievable ove: such ordinary dial-up lines is theotetlcally
about 1900 characters per second; however, in practice most dial-up
terminals operate at a lower rate (seldom more than 120 characters per
second) because of considerations of the quality of the data tramnsmission
(i.e., problems wlth available MODEMS, transmigssion noise and error rates

> for hxghet speed.)

Most dial-up users not in the immediate vicinity ot Palo Alto
currently use.Tymshare's TYMNET network to access the DIALOG system. This
network provides local phore numbers in over 50 major cities at an hourly
connect cost of $10.00. This compares favorably with direct distance dial-
ing which may cost as much as $30.00 per connect hour. TYMNET currently
supnorts terminals in the 10 to 30 characters per second speed range.

Instead of using a dial-up line with its fluctuating quality control
problems, some users prefer to lease a . line for exclusive use as the con-
necting link between the terminal and the computer. A leased line, because

o,
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\;grrough a transformation process between the terminal and the phone lines.

.signal because all of the available lines are being used (i.e., you are

-

it is both clearly identified and dedicated to this single application,

can be inspected, modified or specially conditioned, and maintained by

the telephone company to provide potentially the best performance possible
for a telephone line. Such leased lines often operate rellahly at speeds

up to 480 characters per second. Because the leased line access ‘is pro=-
vided at a fixed monthly cost with unlimited access (up to 12 hours per

day currently), this method has an economic as well as .operational advan-’
tage for the high level user. Furthermore, because the leased line is always
connected to the computer, there is never any difficulty with a busy

never denied a port)
The data that is transmitted over the telephone 11nes must go .

1g1ta1 signals generated at the terminal must be transformed into equ1va-
lent audio analog signals for transmission over the phone lines, and vice
versa for transmission to the terminal. This requires some type of . -
MOdulator-DEModulator (MODEM) equipment. Such equipment can be units -
separate from the terminal equipment (e.g., Bell Telephone Co. Datasets) '
that take an electrical analog signal from the phone line and d1rect1y
converi it into an equivalent electrical signal in digital form, or vice

‘versa. However, equipment is also available (acoustic couplers) that will

take the telephone audio signal as heard through the handset, and acous-
t1cally transform that signal back to an equxvalent electrical signal, and
vice versa. Using this relatively 1nexpena1ve equ1pment eliminates the

need to rent the generally more expensive MODEM equipment. The acoustic
couplers are-rnormally purchased as separate units of equipment, but are
sometimes built directly into the terminal equipment. The acoustic ' o
couplers work quite well at speeds of 30 characters per second, and there
are even some units that can operate at speeds up to 120 characters per
second.

The computer equipment interface to the telephone lines may also
have some restrictions on data transmission rates. The Lockheed computer
that was in use at ihe time of this study had input ports that accommodated
transmission rates of 10, 15, 30, 120, and 480 characters per second.

The pgint of this discussion is to note that there is a wide
variety of terminal facilities available, with greatly different charac-
teristics and data transmission rates. The high speed equipment is more
expensive, but can process a search faster than the low speed equipment,
and may be more cost effective at some moderate level of search activity.
All of the installations experienced in this study had somewhat different
terminal equipment, and it was expected that this would be related to their
search capacity and productivity. A summary of the terminal equipment used
at each of the installations studied is given in Table 3.

The Lockheed hardware facilities in Palo Alto consist basically of
an IBM 360/50 computer (to be upgraded to an IBM 360/65 in December 1974)
with both disc and data cell auxiliary storage with capacity for storing
over 5 billion characters of data bases, plus communication equipment to
accommodate a large number of remote terminals,

33
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i : TABLE 3

TERMINAL EQUIPMENT USED BY THE INSTALLATIONS STUDIED
, [ ' :
s

: Hard Copy’ Data Trané-
. CRT - Terminal Equip- Communication mission Rece
Terminal. ment (411 opera- Equipment (characters
Installation Equipment ting @ 30 char/sec)  and Lines . per. second)
2 CC-30 _ GE Terminet300 ' Modem, 480

leased line

3a* | CC-30  GE Terminet300 Modem, | 2540
' leased line :

3 GE Terminet300 Acouétic'coupler; 30 -
' : : dial-up line

b CC~30 GE Terminet300 Modem, L80
leased line

5 Cc-30 GE Terminet300 Modem, . 480
leased line’

T CC-30 GE Terminet300 Modem, L80
l=ased line

9 cC-30 GE Terminet300 Modem, ' 480
leased line

‘88 GE Terminet300 Acoustic coupler, 30
dial-up line

11k GE Terminet300 Acoustic coupler, 30
dial-up line

125 GE Terminet300 . Acoustic coupler, 30
direct line

*The 3a installation operated until July, 1973 and was then transferred to
another organization and identified as installation 3. Instal%btion 3 is the
one that is analyzed in this report, but 3a data is included id some tables
for additional background information. /
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The subscriber communicates with the Palo Alto laboratory via the

- DIALOG interactive command language Megsages or commands are entered

by the searcher on the terminal's keyboard, and output from Palo Alto is

-"'dxsplayed on the CRT screen and/or printed in hard copy at the searcher's
. termtinal depending uponithe type of terminal used and the output option

selected by the user. The ERIC/DIALOG interactive language consists of

- approximately 13 basic commands that allow the user to define sets of

documents indexed with specified terms or identifiers, to combine defined
sets with complete logxcal flexibility, to browse the ERIC thesaurus,

and to select from a variety of output options. It is not the intention
of this report to provide a description of the ERIC/DIALOG language.

" For this the reader is referred to the DIALOG Terminal .Users Referemnce
Manual,3 and several other publications that describe the DIALOG system.®”
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V. ANALYSIS OF TERMINAL INSTALLATIONS

A. INSTALLATIONS STUDIED

The number “of "installations that search the ERIC data base on-
line using DIALOG varies from month to month and from hour to hour. As
described later in this report, an imnortant element of our investigation
was a detailed examination of all BRIC/DIALOG search activity carried out
by nine terminal installations during 15 selected days during October and

November 1973. There were a few other organizations that were conducting -

ERIC searches using DIALOG ‘during this same time period. However, these
were not included in the detailed examination because they were not among
those suggested by OE for study.

Data was collected for each of these installations by site visits,

‘telephone discussions, and analysis of Lockheed computer records.
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B. LOCAL CHARACTERISTICS

_ Five of the installations included in this report were visited
" in late 1973 by one of the staff medbérs. af this project. The site
e e visits were made for the purpose of chbtaining an appreciation of the
- ways the various centers operated, and also in order to note any dis-
e tinguishing features which might influence terminal productivity.
C Several local factors could conceivably affect productivity such as
the number of staff members trained in terminal searching, subject
training of the searchers, previous experience of the searchers, the
length of time that the center had been in operation, and a cost-
recovery pricing policy for the users. These and other questions vere
considered for each of the sites visited.

it d

A brief description of the setting and characteristics of each of
these sites is given below. Some of this data is summarized in Table 4.
The only characteristics that were common to all of these installations
visited were: 1) all of the searching staff were professionals; 2) all
of these centers had CRT terminal equipment.

when considering the information in this table and in this section,
it should be kept in mind that the data reflect the situation as of late
. 1973, and may not necessarily describe those centers at the present time.

- -

1. Terminal 2

This installation employs three full-time searchers. This center
has been doing on-line searches since 1970. Currently their clientele
consists primarily of employees of the U.S. Department of Health, Educa-
tion and Welfare and also some people from other federal agencies. They

. use the SEARCH SAVE fecature extensively and have been building their own
' "'SEARCH SAVE index since June 1973.

2. Terminal 4

This center has one full-time searcher, and is unique as a
searching facility in a number of ways. It is an ERIC clearinghouse
and has its own in-house abstractors, and searches are run primarily

"using their own Thesaurus. Because the abstractors are nearby, they
can be ‘consulted by the searcher to help resolve problems regarding the
way concepts might actually be indexed. Most queries can be handled
with two concepts and only one or two terms per concept. A search
generally produces 30-60 citations. A duplicate copy of each search is
maintained so that if the same query comes in before the next file up-
date, the duplicate can be sent out without having to run the search
again. '

3. Terminal 5
Terminal 5 has 11 part-time searchers, eight of whom have had

considerable experience as school teachers. The staff members are gen-
/// erally quite familiar with ERIC. Their policy is complete and thorough
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- service, including use of manual searching to aygment DIALOG when appro-
priate, and sending hard copy or microfiche reproductions of cited material
" upon request. DIALOG output is thoroughly reviewed for relevance; even
the original documents, as well as ERIC abstracts,\are considered in making
_relevance judgments. The order of priorities in reducing the size of
bibliographies which are too large (100-130 being the usual limit) is:
B 1) limit search to major terms only, 2) limit to CIJE \references only,
_— . 3) limit by date of document acquisition by ERIC. This\ installation some-
- times uses intermediaries in the field to relay queries.

4. Terminal 7 ' ' \\\

i T This center employs 14 searchers (some full-, some p>§;~time), most
' : of whom have an advanced degree in education or another subject area. This
centér automatically sends its clients hard copy or mictofiéhg reproductions :
of six to ten items'cited in the DIALOG bibliography. Searchers improve their.
on-line searching speed by making frequent use of EXPAND-SELECT combinations
using the chaining method of entering commands (described ir a later section),
and by doing most of their document screening activities off-line (by using
., the REMRARD microfiche storage device). Since they are searching for a few
"post relevant" documents they search primarily descriptors, use the LIMIT/
" MAJOR feature extensively, and generally aim for high precision and low
recall. This factor might be expected to result in less on-line search time
_ spent per question. When appropriate, DIALOG searches are augmented by a
manual search in their library of current publications. This center makes
extensive use of intermediaries in the field to report queries in natural
language. ’

%

5. Terminal 9

Terminal 9 is the newest of the centers.visited by the ILR staff,
having begun on-line searching just three months prior to the site visit.
This factor might be expected to affect the center's productivity for a
time. This installation employs two full-time searchers. All searches
are done using DIALOG, but u DIALOG search may be manually augmented if an
in-depth search is requested. This center's services are free to clients
in its local area but those outside the area are charged $§15 for a regular
gearch (DIALOG bibliography only) and $25 for an in-depth search. When
DIALOG sets are too large, rather than limiting searches to a definite
maximum output, clients are telephoned and search questions re-negotiated.

.\
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VI. ANALYSIS OF ERIC/DIALOG USE

A, INTRODUCTION °*

Several steps were taken to explore the basic question of this
study, "Why are there wide-spread vsriations in questions processed per
hour across installations?" The project pursued the following major
sequence of supporting studies:

1. An investigation of FRIC/DIALOG system response time;

2. A detailed examination of searcning patterns of nine
installations as provided by a special computer log ("trace
histories") of individual DIALOG commanda executed by these
nine terminals during search operations;

3. A classification of questions procp:ied by the nine installa-
tions, according to complexity; .

6; A review of the operating policies and procedures of the major
users of ERIC/DIALOG during the time period investigated;

5. Analysis of the data obtained.

To aid our investigation, an ERIC/DIALOG terminal was installed at
ILR from August, 1973 to March, 1974. The project staff used the terminal
extensively during this period and on the basis of this experience, and
discussions with searchers from other installations, formulated some general
search guidelines which are reported in a later section of this report.

o
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B. STUDY OF ERIC/DIALOG SYSTEM RESPONSE TIME

1. Introduction - : . -

The first step carried out in this investigation was a detailed

'atudy of the response time of the on-line computer system. This was

done to explore.the hypothesis that the average response time and re-
sulting search rate experienced by & given terminal might be affected
by peak loading of the computer system. That is, terminal use at the
busiest days or hours of computer use might experience a slower search
rate. Consequently, any terminal installation that, because of local
scheduling or East-West Coast hours of operation, tended to come on at
the peak hours might experience a systematic lowering of its average
search rate. For. example, if the system response were significantly
faster between the hours of 5:00-7:00 AM then the users on the East
Coast might be expected to have shorter elapsed times on the average
than those on the West Coast who come on the system at 8:00 AM. (All
times used in this report are PST, local Califormia times.) In this
experiment, therefore, an attempt was made to measure rhe system (equip-
ment, communications, programs) response time only; cti!:r time which
might aormally be spent at the terminal--such as time spent thinking
about what command to enter next, or reading items on the screen--was
reduced to a minimum. : :

This data callection task aimed to find out whether the system
response time (day of week or time of day) could possibly be a factor

. in the differin: average search rates experienced for each of the

terminal installations.

_Ne.were'also interested in determining the difference in search
speeds that might be due strictly to the typing speeds and other mechanical
skills of the terminal operator. ’

2. Metgodologx .

Following a review of the command histories of the 9 ERIC/DIALOG
terminal users being studied, one fairly representative search was selected.
This particular search, shown in Figure 3, was of moderate length and-com-
plexity (nearly 50 commands) and makes use of nearly all of the DIALOG
commands (i.e., EXPAND, SELECT, RECALL, PAGE, DISPLAY SET HISTORY, DISPLAY
ITEM, COMBINE using ARD, OR and NOT logic and PRINT). The recorded elapsed
time for this orjiginal search was 34.22 minutes. (This figure, of course,
does include time spent at the terminal thinking, reading displays, etc.)

The chosen search was run repeatedly and continuously during the
entire duration of the Lockheed system availability for seven days. This
was done from 5:00 AM till 1:30 PM by four searchers on the following days:
Thursday Oct .- 18, Thursday Oct.. 25, Friday Oct. 26, Monday Oc¢t. 29, Tuesday

- Oct. 30, Wednesday Oct. 31, and Thursday Nov. 1. In this way, data was

collected for each day of the week and on one day (Thursday) for each of
three consecutive weeks. .
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JRECALL SV
"ADULT EDUCATION
llEs

sR1

" #Rea
‘8RS

#R7?

0

#ADULT EDUCATION PROGRAMS
]

$1-5/7+

"FEDERAL AID

"Es

- #R1
. #R3

#R6

#R?

#R12
"GOVERNMENT_RDLE

"GOVERNMENT ROLE
sEé6

?a
$7-12/+
$6*13 .
"EVALUATION
“Es

sR1

sR16

o.

(o]

#R36

- #EVALUATION CRITERIA

#FOLLOW UP STUDIES
#REPORTS

#ANNUAL REPORTS
$15-21/+

$14%22

X23

o

0 .

£§23/5

- e
.#SECONDARY EDUCATION

#SECONDARY GRADES
#POSTSECONDARY EDUCATION
$24425+27

$14%28

$29-23

£30/5

Qﬂﬂ‘»"“ﬁlsui

(SELECT File 1--ERIC)

(RECALL a saved search)

(EXPAND ADULT EDUCATION)
(EXPAND line reference E6)
(SELECT 1line reference R1l)
(SELECT line reference R))
(SELECT line reference RS)
(SELECT line reference RT)

(PAGE forward in Expand display)
(SELECT ADULT EDUCATION PRCJRAMS)
(DISPLAY SET HISTORY)

(COMBINE sets 1 to 5 with OR)
(EXPAND FEDERAL AID)

(EXPAND 1ine
(SELECT line
(SELECT 1ine

reference 6
reference Rl)

reference R3)

(SELECT line reference R6)
(SELECT line reference R7T)
(SELECT line reference R12)

. (EXPAND GOVERNMENT ROLE)

(NULL command)

(EXPAND GOVERNMENT ROLE)

(SELECT line reference E6)

(NULL command)

(DISPLAY SET HISTORY)

(COMBINE sets 7 to '2 with GR)
(COMBINE sets 6 and 13 with AND)
(EXPAND EVALUATION)

(EXPAND line reference E6)

(SELECT line reference R1l)

(SELECT line reference R16)

(PAGE forward in Expand display)
(PAGE forward in Expand display)
(SELECT line reference R36) ‘
(SELECT EVALUATION CRITERIA)

(SELECT FOLLOW U® STUDIES)

(SELECT REPORTS)

(SELECT ANNUAL REPORTS)

(COMBINE sets 15 to 21 with OR)
(COMBINE sets 14 and 22 with AND)
(DISPLAY set 23)

(PAGE forward in Display)

(PAGE forward in Display)

(PRINT set 23 in format 5)

(Continue PRINT of set 23)

(SELECT SECONDARY EDUCATTON)

(SELECT SECONDARY GRADES)

(SELECT POSTSECONDARY EDUCATLON)
(COMBINE sets 24, 25, and 27 with OR)
(COMBINE sets 1L and 28 with AND)
(DELETE all items in set 23 from et 09)
(PRINT set 30 in format 5)

(END) ‘ <

Fig. 3. Query Used for the DIALOG System Timing Exerc;se
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An attempt was made to run the search lime-for-line exactly.as it

‘was originally run except for two minor changes. PRINT format 6 yas used

instead of format 2 in an effort to save paper. Also,. the title, searcher,
requestor and address were changed to suit the purposes of the experiment.
(The title space was used to. record the start time of the search.) No tiwme
was spent reading displays.or doing anything other then simply entering the
appropriate command. Each command was entered as soon as possible after -
the blue keyboard “light and the "Enter" signal appeared. (There vere some
exceptions to this general rule as discussed in the later section on
possible sources of error.) The searches were done as fast as possible
without strfining the searchers. Usually, one searcher completed two

or three searches before another searcher tcok over, gonsequeitly fatigue
and boredom probably did not significamtly affect’ the results of the
expériment. ..

Each searcher recorded the real clock time at start and finish of -
each search as well as the elapsed tine indicated by the system at the -
end of each :ear‘t. (The real elapsed time correspondc? with the system
report except for searches during wvhich the system was down.) Notes were
also made regarding any peculiar behavior on the part of the sysicm, when

\\ the system went down (i© it did), any significant interruptions of the
‘\gearcher's werk by telephnne calls“br other distractions, and keybosrd

f{:bs (if any) made by the seazcher,

3. \Pocoible Sources of Hethodologi;al Error o

Before discussing the results of th.s effort, a number of possible
sources of error should be pointed out. '

On 'rhursday'()ct. 25 the RECALL command was unavailable from 8:45 AM

through the rest of the day. It was agreed that the searches would continue

anyhow since the recalled search was not actually used in this search but
werely called up and rejected. It was assumed that the amoint of time: it
would take the system to respond with a display of the saved saszch would
not be very different from the time it would take the system to respond
with the "Invalid command" message. Therefore, the sedrches were continued
and the RECALL and PAGE commands were entered at the appropriate places in
the sequence. ‘ ' ‘ -

Another. minor deviation from the ideal methodology was that omne
of the searchers did not wait for the "Enter" signal\to appear on the
screen but started keyboarding the command as soon as the blue light
indicated that the keyboard was available for use. (This blue light
usually comes on for a few seconds then goes off and-.comes back on again
simultaneously with the "Enter" signal.) The other three searchers ’
waited till the light appeared the second time before starting to enter
the commands. Probably the only place where this difference in methcd
would affect search time is- when entering commands which include whole
words which must be typed in. It was thought that the results of this
discrepancy in method of entering commands would be negligible and would
merely tend to offset individual differences in typing speeds.
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Possibly the most serious source of error lie:c in inconsistencies
in the tolerated .degree of divergence from the original search. In gen- .
eral it was agreed among all searchers that if an imperfect command wag - -
sccidentally entered early in the search such that the following set
numbers would not correspond with those of the original search, then that

_search should be aborted and a new one begun. But if an imperfect command

was entered near the end of the search such that any resulting difference
in elapsed time would be negligible, then the search should be completed
“and included in the data. Obviously this is a subjective judgment and

may therefore vary both between individual searchers and for each searcher
at different times. It has been assumed that the effects of such differ-
ences in judgment will be averaged out in the results of the data. Thus,
only one completed search was ignored in the results pertaining to system
response time. This was the first search done by one of the searchere
which included a number of incorrect commands and resulted in ap unusually
high search time (25.17 min.). This search is included in 1aalyzing the

" data according to different searchers but not when analyzing the data
. .according to differences in system response at different times of-the day

since this search does not truly reflect. a difference in system response
time. ' '

Usually each searcher completed two or three searches before another
searcher started. -However, on Monday. Oct . 29, only one searcher was avail-
able until 9:40 AM and therefore ccmplete f{ifteen consecutive searches.
The elapsed times recorded during that time were, however, consistently low
so any effects of fatigue or boredem were apparently negligible.

4. Results
. ' ‘ C
Table 1 in Appendix A shows the searcher, starting and ending times,
and system-recorded elapsed time for each search completed during each of
the sever days. This data was analyzed according to the ‘resporse times of
individual searchers, and system response times at different times of day

" and different days of the week.

In Table 2 of Appendix A the data have Been arranged according to
searcher for each day searches were done. The cumulative mean elapsed time
for each searcher from the first search done by that person on the first
day through the .last search done by that person on the last day is also
indicated. The mean elapsed time and standard deviation of the sample are
given for both the daily sample and the entire series ot searches for each
searcher. :

Figure 4 shows the pattern of search times for all searches done by
each of the four searchers. The search times were plotted sequentially frem
the first search on the first day to the last search on the last day. In

- these graphs, searches which overlapped with system down time were excluded.
'Figure 5 shows plots of the cumu ative mean elapsed times for each searcher;

down-time searches were excluded here also.
Iﬁ'Figure 6 the curves for each day's searches are plotted, including

“down~time searches (indicated as such). It can readily be seen that most
of the peaks represent searches that were interrupted by system down time.
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The next two graphs (Figure 7 and Figure 8) are enveldpeng\phs span11ng the

shortest and longest search times for various times of day for the seven- K
day period. Figure 7 excludes down-time and F1gure 8 includes down-time

searches. ' ‘

~+  The data were separated into hourly periode such that all searches
that 'started between 5:00 and 5:59 were grouped togather, all those starting
betwean 6:00 and 6:59 were grouped together, and so on. Figures 9 and 10
plot the mean search time for each hourly group, with Figure 9 excluding,
and Figure 10 including down-time searches. Figure 11 plots the mean search
lengths for each day r. the week.

5. Conclusions

4

a) Influence of Search Operator's Keyboarding Skills

Our searchers possessed a range of keyboarding skills. One searcher
had almost no typing skills, while the rest of the searchers had at least an
average typing skill. Although there was some individual variation in respoase
time among searchers, this was considered slight enough not to bias the results
of the experiment. Individugl searchers were relatively consistent in their
search times for the same quéstion, seldom varying more than +2 minutes for a
search of about 15 minutes average duration.

- _There were systematic differences in the mechanical operating speeds
of the four searchers, with overall average times of 13.93, 14.03, 14.56,
and 16.2]1 minutes. However, it does not appear that the mechanical skills
of the terminal operator are a significant factor in explaining the time
variances of the regular system users. A non-typist can do a search about
as fast as a skilled typ1st. ’

The cumulative mean elapsed times for each searcher fluctuated little
after a learning curve of eight or nine searches. Individual searchers had
a relatively rapid learning curve for this effort, with usually only the
first few searches being significantly slower than the remaining searches.

For this sample of one real query, the mechanical operations and
system time accounted for 15 minutes out of the total recorded elapsed time
of 34.22 minutes, providing some indication of the relative importance of
the system speed versus the operator's cerebral speed.

b) Influence of Hour of the Day

The curves of response time according to the hour cof the day were
fairly level, with some tendency to peak at 10:00, 11:00 and 12:00. Using
the mean search length for hourly periods, excluding down-time searches,

. these peaks, as shown in Fig. 9, were only two minutes longer than the

shortest average hourly search length. Including down-time searches, the
difference between the lowest hourly mean search length and the highest was
slightly less than three minutes. From this it could be concluded that the

. variable of system response time at different times of day does not signifi-
cantly affect the recorded elapsed times of searches. No data was available
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4n the Lockheed records to show what the total volume of computer processing

was during the time that our test runs were made. Thus we cannot directly
correlate the system response time in our tests to the computer load at that

" same time. .

"~ , Average overall. times of 14.1, 13.9, 14.], 14.5, 14.1, 16.8, 15.8,

. 15:8, gn& 14.0 minutes were measured for the one~hour time periods beginning

at 5:00 AM, 6:00 AM, to 1:00 PM, respectively. However, this difference
amounted to about 3 minutes for this 15 minutes search, and thus does. not
appear to be a significant factor in explaining the time variances of the

‘regular system users. A search will take approxxmately the same time to’

complete regardless of what time of.the day it is run.

However, a word of caution in accepting this conclusion seems called

" for: .although the elapsed time recorded for a down-time search may ! inot

diner greatly from that of searches which did not include down time, the
elapsed real time may be quite long. For example, on October 30, a search

‘was begun at 10:37 and concluded at 11:45. The recorded elapsed time was

15.78 minutes; the real elapsed time was over an hour. Since for the
purpose of this experiment only system response time was being measured
exclusive of any operator "think-time" or goof-off time, our searchers
stayed by the terminal in such cases and completed the search as soon as
possible after the system came back up. If instead the searchers had left
the terminal during down time to attend to some other task--as may often
happen in real search situations--and had returned some time after the

" system came back up (say, 15 minutes later), might this have noticeably

affected the recorded elapsed time (e.g., added 15 minutes to it)? The

answer to the question may be No, in which case down time may not signifi- .
cantly affect average search length. If the answer is Yes, then the ques-
tion of whether the system tends to go down more frequently at certain

times of. ghe day should be researched. (According to our small sample, the
system tends to go down most frequently between 10:00 and 11:00 AM; the next
most frequent time is between 7:30 and 8:00.) ) . \

Since the overall monthly down time has been measured by Lockheed ‘to
range from about 2% to 5%, with the 2% figure being more typical, the overall
effect of system down time on productivity should be negligible. Lockheed
personnel stop the system clock as soon as an evidence of malfunction is seen,
hence system down time is almost completely eliminated from the reported
search elapsed times. N

One purely subjective caution might also be added pertaining to the
effects of system failure. One of the searchers stated that the system "felt"
much faster during the first few hours of the day and during the last half
hour or so. Although this difference is reflected in a very small amount of
elapsed time (it most 2 or 3 minutes), it seems to make a greater psychological
difference than the figures suggest. An operator may tend to get impatient
during slow or down-time searches, and this may affect the operator's perform-
ance at the terminal. For the searchers doing this experiment, there was no
"cerebral time" involved. The commands were simply fed in verbatim, so we
merely became bored or impatient during slow or down system time. But for
"real" operators who have to think about what they're doing, slow or down
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system time may result in impatience plus disrupted trains of thought. At

any rate, there may be a significant difference between the performance of

an operator using the terminal when its response is optimal and an operator

using it when the response is sluggish. 'If so this might also affect the
average search length of "real" searches.

"¢) .Influence of Day of the Week

There was some variation in mean elapsed times for différent days of e
the week, but this does not appear to be significant. The difference between. -
the shortest mean elapsed time (13.5, Monday) and the longest (16.1, Wednesday)

is less than the diff:rence between the shortest and longest mean elapsed times

for the three Thursdays (13.5 and 16.6).
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C. DETAILED EXAMINATION OF ERIC SEARCHES

l. - The Source Data

&

The DIALOG software has a capability to provide a computer log . o
which records each DIALOG command presented for processing, the identi- o -
fication of the terminal which submitted it, and the date and time (to .
the nearest second) when it was executed at the central computer. This -
continuous chronological log of the total operations for the nine ter- T
minals in this study was specially prepared to enable us to do a post-
‘audit to trace the precise sequence of commands carried out by each of the
nine individual installations. Lockheed provided this selective command
log on magnetic tape for 15 selected days of operation during the Fall of o '
1973. All of the; 15 days were ones in which there were no problems with -
the performance of hardware, software, or communication$ equipment, i.e.,

DIALOG had no down time it any of these days. Since timing data was an
important part of our analysis it was essential that data be collected
from trouble-free days only. The 15 days studied were October 11, 17, 22,
23, and November 1, 5, 6, 9, 14, 15, 19, 21, 23, 26, and 27.

2. Definition of Search and Question

First, it is important to understand the distinction between the

tern “search" and "question". We have followed the same convention

- regarding the meaning of these terms as has Lockheed in its periodic
' activity reports in the DIALOG/CHRONOLOG. The start of a new search is
indicated only by submission of a DIALOG "BEGIN" command. A search is
considered to be terminated only by encountering in the trace history
another BEGIN command or a system-generated message that says 1/0 SUBTASK
TERMINATED (indicating that the terminal has signed off) or a system-
generated message (e.g., beginning with the word DIALOG). A question, v
on the other hand, is considered to be cumpleted if any of the above
conditions occur or if a DIALOG "END" command is submitted. It is
common practice for a DIALOG user to commence operations at the terminal
with a BEGIN commdnd and then proceed to submit several different logical
queries or questions, each terminated by an END command, before submitting
another BEGIN. Such a sequence would be interpreted to be one SEARCH but
several QUESTIONS. The sequence of commands shown in Figure 12 provide a
further illustration of this definition.

The data tape initially had the following characteristics:
772 searches
1,129 questions :
281  terminal-hours of connect time.
A few command sequences which would be QUESTIONS by thc preceding
definition but which appeared to represent housekeeping functions or after-

thoughts were deleted (manually) from the trace history log. These were
generally single commands between END commands (e.g., messages, a single
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. SELECT with no output, function, a single PRINT with no logic function, &r
a BEGIN-END combination with nothing between). A .

After this manual editing of the tape the data tape had the follo*ing
charicteristics: .

730 searches
1,011 questions .
239 terminal-hours of oefration.

Thi's data forms the basis for the detailed examination of ERIC searches.

This continuous log on mag tic tape was processed by a sequence. of
computer programs written by ILR to produce the tables given in this chapter.

The timing data was gathered by subtrscting the time at which a
given command was executed by the central computer from the time at which
the subsequent command was executed. The resulting figure represents think

~ time, keying time, execution time for the first command, transmission time
; "back to the searcher, searcher and system transmission time for the next

L command to the central computer. The result of scanning the computer log
= " provides reliable timing data on command use, with one exception., It is _ _ P
3 frequently observed that after termination of a search by an END"command, ’
Lt a searcher may get up from the terminal and take a bréak, coming back to '

Te resume searching after 10 or 15 minutes. 1In such cases, the 10 or 15

o minutes would be counted by our program as having been associated with the

END command, whereas the time may really have been a between-search pause,

Theoretically, there should be a trivial amount of time associated
with the END comrind. The data analysis programs were run to count the
END command time, but the results were subsequently edited to delete the
END times and re-distribute the percentages and totals to the amounts now
shown in the tables in this sect%on.

One pav. of the data reduction effort included a count of the number
of logical operators (AND, OR, NOT) in each question and search. Because .
the DIALOG system permits a single COMBINE command to perform several
logical operations, it was necessary to locate each of these instances and
expand the command to get the proper count uf logical operators. For example,
the command

Sl-4/%* (i.e., set 1 AND set 2 AND set 3 AND set 4)
is equivalent to
S1*2%3%4

and has been counted as three AND operators.

Q . , ‘c’j
. 0,
(ERIC : . © 62




“of 2.37 ANDs per profile.

Simiiatly, the comﬁand

§7-9/+ (i.e., set 7 OR set B OR set 9)
is equivalent to

$7+8+9

and such a command has been counted as having two OR operators.

3. Findinss

Table 5 provides summary data (by terminal) for the 15 full days
of operation. This includes gross data about the number of questions
and searches from each terminal, a tally of the number of times that each
logical operator was used with fach terminal, and combinations of these
parameters. There are some ‘wide terminal-to~terminal varidt@ons in these
figures, and they are summarizéd in this table. Notice the approximately
3:1 ratio in the use per question of the AND, 5:]1 ratio in the use per
question of OR, and 32:1 ratio/ in the use per question of the NOT operator.

———

The difference in use $f ANDs may reflect different 'approaches
to retrieval for the same queption. Most of the installations used between
1 and 3 ANDs per question, with an average of just over 2/ANDs per question.
This figure is a little lowey than that reported in 1969 'by Roger Summit
for the RECON system, where the average number of Boolean intersections as

used by RECON searchers was 2.30. The data given in 1972 in a related study

by Martha Williams2 of the rnumber of ANDs used in 126 SDI profiles running
on the IITRI computer-based/current awareness system ldads to an estimate
ith the assumption that an average on-line
gsearch in our study is equivalent to an average profile in the IITRI study,

then this would be 2.37 ANDs per question.

~ The variation in nymber of ORs per question (a range of about 2-11
ORs per question) probably reflects some searching /installations' practice
SELECTing a range of terms from a display with one' SELECT command. Terms
thus SELECTed are automatically fRed together, and thus fewer ORs are required
to be keyboarded to estaplish the OR relationship. For a further discussion
of this point, see the later chapter on Search Guidelines. The data in the
Williams article leads fo an estimate of 3.01 ORs per question for their
situation. / '

!

The great variation in NOTs used per question (.02-.64 NOTs per
question) is probably not statistically gsignificant due to the infrequency
of occurrence in this small sample (only 154 times in over 1000 questions).
The data in the Williams report leads to an estimate of .47 NOTs per profile.
A 1971 report by James Carmon3dof the University of Georgia experience in
computer-based current awareness services noted that, "The six profile
batches range from 3% to 11% of the profiles which use terms with NOT logic."
Use of the NOT logic would seem to be related also to the particular data
base being searched.
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Table 6 provides, a summary distribution of the number and relative
percent of DIALOG commands used by each terminal. There are différences
here in each terminal's use of these commands. During the eatire 15 day
period, the KEEP command, for example, was used by only two ianallations ,
(one of which used it once), the RELEASE command was used only’ five times
by one terminal, and nobody used the EXPLAIN command. Some of ‘the commands
are equipment-dependent (e.g., DISPLAY is not, generally used without a CRT
terminal and TYPE is recommended for use by all dialup terminals) so that
the percentage distribution of command types reflects thig factor also. The
range of command use for the terminals is summarized in this table. One
obvious difference is the relatively large number of TYPE commands used by
the slow speed dialup printing terminals, and the propertionally large
number of EXPAND commands uged by the CRT display terminals. - TYPE commands
are generally used by non-CRT (hardcopy) terminals instead of DISPLAY. As
expected, CRT terminals used many more DISPLAYS and hardcopy terminals o

(3, 88, 114, 125) used many more TYPES. The high speed terminals would ;/,w,Jz”’r

also seem to encourage the use of the high data transfer commands sueh 48
EXPAND and DISPLAY. ' ' ol

YO o B

Lol ——

Table 7 provide the same type of data as Table 6 except that the
numbers and percentages are in .terms of the time used by each of the commands.
The completed time was the total elapsed time from the receipt of the command
by the computer until the receipt of the next .command. Table 7 is probably
the most important data from the 15-day test records because the data is
related directly to the terminal time used. Here we see several installa-
tions using considerably more of their terminal time for output functions
(DISPLAY, TYPE, PAGE). '

vour of the installations, &ll with mechanical, hardcopy non=-CRT
terminals, used approximately one quarter of their -time on the TYPE command.
It seems a pdssibility that some searchers use the terminal primarily to
negotiate and arrange for a printout, while other, searchers put more emphasis
on the terminal being the actual output device. This point cannot be resolved
without examining the nature and volume of printout requested by each of the
terminals.

Another possible explanation for the large amount of time (propor-
tionally) spent by the slow speed terminals on the output commands is that
these commands involve a large amount of data transmission time. For example,
a single TYPE command (assuming an average of 600 characters per item) would
require 1.3 seconds on the 480 character per second terminal, and 20 seconds
(and a correspondingly higher percentage of time used) on the 30 character
per second terminal. Similarly an EXPAND command (assuming an average of
800 characters) would require 1.7 seconds on the 480 character per second
terminal, and 27 seconds on the 30 character per second terminal. This is
discussed further in a later section which explores the functional utiliza-
tion of commands for each of the terminals.

Table 8 provides the data in terms of the number and percent of
DIALOG commands used per question. This same data is plotted in Figure 13.
The dominance of output or display co.mands for some installations can also
be seen in this data. This table also shows the range of commands per
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question searched by the installations. For the 15-day period there was an
average of 24.76 commands per question for all terminals, alchough the indi-
vidual terminal averages ranged from 14.60 to 51.92 commands per question.

Table 9 also provides data for each installation regarding command
utilization per question. This data is in terms of terminal time used for
each command. The average search time for this 15-day sample ranged from
5.5 to 29.0 wminutes per question, with an average of 14.2 minutes per
question for all searches domne over this 15-day period.

. Table 10 and Figure 14 provide data for each installation regarding
. command utilization per search, in terms of \the number of commands used.
Table 11 provides the same type of data expsyssed in terms of terminal
time used. ) '

Table 7 provides data for the total amount of terminal time used
by each installation during this 15-day period (excluding the time asso-
ciated with the END command). Table 6 provides data for the total number
of commands used by each installation for this terminal time. This data
assembled together in Table 12 provides another measure of the terminal
activity at each installation (i.e., the rate at which commands are exe-

. cuted at the terminal). For the set of installations studied for the

entire 15-day period, an average of about 85 commands per hour were
entered at the slow speed hard copy terminals, and an average of about
112 commands per hour were entered at the fast terminal installations
(with high speed CRT equipment).
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' D. CLASSIFICATION OF ERIC QUESTIONS - -

[y

1. Class:fication Rules

In an attempt to.exﬁlain differences in the rate of processing
questions among the various installations, one suggested explanation was
that perhaps some instaliations might be running a lot of "simple" ques--
tions while other installations are running "complex" and hence more
time-consuming questions. To study this possibility, an algorithm was

, devised whici. classifies or grades queries submitted for on-line ERIC
.. DIALOG processing according to logical complexity. By applying the
algorithm to all of the 1,011 questions submitted by all nine terminal
. installations durxng the 15 days of operation under 1nvestxgatxon, a
measure was obcained of the mix of question types submitted by a given
terminal. It was felt that a comparison of these question mixes would-
be helpful 'in understanding why certain org@amizations processed more

questions per hour thau others. : / ‘

R 24

e
/

The algorithm is intended to assign to any given question a

rating of "simple", "moderate", or "complex" that is consistdnt with the

judgment of logical complexity that might be made by persons experienced

with automated informatian retrieval systems. Clearly many queries could

reasonavly be considered to be either of two neighboring categories. How-
-, ever, for the purposes of com aring general -trends among several installa-
" tions it was féelt to be sufficient that the algorithm be consistent, and
also assign a rating of logical complexity that agrees in a high percentage
of cases with that of human judgment. ' '

The classification algorithm takes into consideration several para-
meters of the search query. These are the totals number of. r

DIALOG F?mmands (N)
SELECT commands (S) .
COMBINE commands (C)
logical operators (L)

. AND operators (A).

Three different aspects of a query are considered by the algorithm:
the total numi.er of DIALOG commands, the number of SELECTs, and the apparent
complexity of the query logic. A rating of "simple", "moderate", or "com-

" plex!" is assigned independently for each.'of these three aspects of a questiom.
If tHQ>same rating is assxgneu to two or three of these aspects, that rating
becomes the rating for ‘the eatire quéstion. 1f. each of the three aspects
is assigned a diffarent rating, then the entire question is judged to be
"moderat.'". All other possibilities are judged to be '"simple"




i The rating assigned to the first aspect (total number of DIALOG
commands) is made as follows. The total number c. DIALOG commands i§ counted,
but in so doing only 1/3 of the DISPLAY, TYPE, PRINT, and PAGE commands are
counted. These commands are given less weigh: because they represent output
functions rather than search strategy functions. The resulting "N total
determines the command rating as follows:

N Rating
£ 15 . simple

e “15-36 © " moderate T ) : s e
> 30 complex, /

The rating assigned to.the second aspect (total number of SELECTS)
is made by simply counting the number of SELECT commands, 3", in the ques-
tion and applying this rule:

s Rating
{9 simple
9-14 : moderate
> 14 ~ complex.

The rating assigned to the third and final aspect (complexity of
search logic) is made by applying the rules indicated below. ("A" is
the number of AND operators, "C" the number of COMBINE commands, ''L" the
number of logical operators, "S" the number of SELECTs.)

1. If A=3, and S > 12, then the question is judged to be
complex.

2. Otherwise apply the following decision chart. | \

|"’

t?-.

L
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No No —»COMPLEX

.
.
. ..,

No NO =3 MODERATE : - e

Yes =—>SIMPLE

MODERATE

In evalrating and calibrating this algorithm, two staff members
made independent "simple', '"moderate", or "camplex" *judgments of approxi-
mately 125 of the questions processed during the 15 days under study.

The ratings assigned by the algorithm to these questions agree' with the
composite judgment of the staff members as consistently (85-90%) as the
individual staff members agreed among themselves. This suggests that the
algorithm provides a consistent rating approximately equivalent to that
which would be obtained by a manual examination of each question.

As a point for possible improvement of the algorichm, it was noted
atter all of the work had been done that we had Yynderestimated the number
of OR operations in some of the questions. We unfortunately did not examine
and compute an equivalent number of OR operations for those searches that
used a SELECT range. OQOur al.orithm did not recognize SELECT El-E6,E8,E10
as implying 7 ORs instead of none. The terminal that used such a composite
‘command w2; undercounted in the number of SELECT commands and ORs compared
to those that would have been counted 1f the searcher had SELECTed terms
individual .y and then COMBINEd them later. 1in theue cases the number of
SELECT comaands does not correspond to the number of descriptors used.
(Another case is‘the use of SEARCH SAVEs, which commonly contain many
descriptors and appropriate logical operators, retrieved as one set.)

-

i N\ ’ d
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2. The Data

The results of applying t.. <lgorithm to all questions submitted
by nine terminals during the 15 davs under study are shown in Figure 15.
It can be seen that there is a con:iderable difference in the mix of
question complexity associated with each of the installatioms. One in-
stallation had a high of about 35% complex questions, while another in-
stallation had less than 4% complex questions. Several aspects of this
issue are discussed below. ' i

a. Search Time as a Function of Question Complexity

Intuitively, one would expect that complex questions would take more .
on-line time than simple questions. The data .from this study tends to

supports that safe hunch. Figure 16 shows on a terminal-by-terminal. basis,

_how the average search rate correlated with ‘the percent of simple guestions

processed by that terminal. The percentage of simple questions processed

‘by each terminal was taken from the data ia this section. The search rates

used in this figure were the rates experienced for these terminals during
the same general period (October-November 1973) that this question complex-

ity data was drawn from. It can be seen from this figure that there is some

slight correlation between these two factors, ‘but not as pronounced as one
might expect. '

. | o
b. Question Complexity as a Function of the Installatica’

One might suggest that the question mix might be influenced by the -
particular type of installation, sponsoring organiza‘ion,,COnstituency, or
user group that is being served by the terminal installation. Unfortunate-
ly, this study did-not collect any data that could be usdd to investigate
this question. We do know that the installations were serving different
types of user groups. y

¢. Question COmE}exity as a Functioﬁ/:f the Terminal Equipment

It seemed possible that the question mix might be related to the
type of terminal equipment, for the reason that a terminal operator might
be more inclined to use more EXPAND and DISPLAY commands if they could be
swiftly executed. Figure 16 provides some data on this point, and shows
that there does not appear to be any strong correlation on this point.

d. Question Mix as a Function of Personal Work Habits of the Anélysts

In the work of c._assification and indexing, it has been known
for ydars that there are differences in the approach and results when two
or more people do the same itask. Even the same indexer repeating a given
task at a later date may be inconsistent in the assignment of indexing terms.
The reports of many indexer consistency tests have made this point. We
now :have an-analcgous situation in which’it seems quite likely that two or
more profile analysts or terminzl operators, given the same information
request and conditions, will generate different search statements. - It also
seems possible that given the same information request, one person could

oy
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come up with a simple search while another person came up with a complex
search (and they might even get approximately the same results). We have
seen instances in which this has happened. We have talked to analysts who
readily agree that they always try to make their search as comprepensive
as possible, and we have also talked to analyscs who make a point of always

trying to make a search as simple as possible in order to extract a few of
the most relevant citations.

Thus we see a possible pattern in which question complexity is a
matter of personal style and work habits, or personal approach to a problem
(or perhaps maybe even a matter of institutional style or policy). This is
a significant factor for this study because most of the terminal installa-
tions use only a few terminal operators (typically the bulk of searching
is done by 1-3 different individuals at each site), consequently, the

pattern of a single operator can in fact be the pattern for the installa-
tion. : '

No data was collected during this study that could be used to support
or reject this-hypothesis. However, this point of view was confirmed in
many of our discussions with terminal operators from other.installations.
The data from the recent BIOSIS test (26 termin:s  installations running the
same 20 questions) should provide some very gooa 'nformation on this point.



E. VARIANT FORMS OF ERIC DESCRIPTORS AND IDENTIFIERS
1. Background

The EXPAND command results in a display such as that shown in Figure
17 that is a mixture of both Descriptors and Identifiers. The 7,520 Descrip-
tors are controliled terms from the ERIC Thesaurus, have.s rigid authority
control procedure associated with their input, and are seldom in error. The
ldentifiers are not subjected to the same quality control and review proce-.
dures as the Descriptors, and this has resulted- in & considerable degree of
inconsistency and error. However, efforts are underway to standardize use
of Identifiers.

Because of these differences and for other reasons, the Descriptor
nd Identifier files were one time separated in the DIALOG system.
However, for at least the .ast year they have been combined in a single
file so that a mixed.collection of Descriptors and Identifiers are dis-
played as a result of the EXPAND command’,

During our early use of the DIALOG system we became aware of many
instances in which the EXPAND command would show one or more variant forms
of the same word (e.g., both the singular and plural forms of the same
word). Because the variant forms occurred so frequently, it was felt that
perhaps some conscientious searchers would anticipate their occurrence and
would use more EXPAND and SELECT commands than other searchers, and that
"this might contribute to an increase in the average length of the searches,
if done consistently. We were also concerned with the retrieval loss that
might be experienced by not including in the search statement all of the
variant forms of words. For these reasons, we decided to explore in more
detail the nature and frequency of the variant forms, and their 1mpact on
the search process-and resnlts.

b4

2. Nature and %Sxtent of Variant Forms

An analysis of the printed ERIC term posting frequencies would have
provided some useful information ab ¢ the frequency of occurrence of
variant forms, but would not have led directly to i:formation about their
impact on searching. For that reason, it was decided instead to study a
number of representative real searcheg that had been done by other installa-
tions. Using the command histories provided.by Lockheed for the nine-ter-
minals under study, a total of 80 searches were sampled randomly from three”.
days of DIALOG operation. As described earlier, a search was defined as any
one discrete command history with a BEGIN and END command, and usually con-
sisted of one or more EXPAND,. éFLECT and COMBINE commands with or without
a PRINT command. ‘ny

Each term thag—was SELECTed by the searcher in these 80 searches
(e.g., IT=ALD,. IT=SUMMER SCHOOL) was looked up in the July 1973 issue of
ERIC/DIALOG Cumulatlve Listing of Descriptor and Identifier Usage in RIE
and CIJE to see if there were any variant forms of this term, and to see
to what extent the searchers picked up the variant forms.

w
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Variant forms were identified in this sample as being of the
following types: :

—= MORPHOLOGICAL

. singular vs. plural form (TEST, TESTS)
. gerund form (TESTING)

. possessive forms (BLOOM TAXONOMY, BLOOMS TAXONOMY)

~- SPELLING. FORM

. English vs. American forms (LABOUR, LABOR)

. Acronyms (IGE, INDIVIDUALLY GUIDED EDUCATION)

. Abbreviations (CAL., CALIF., CALIFORNIA)

. Comﬁound nouns «~ith or without space or hyphen
(POST SECONDARY EDUCATION, POST-SECONDARY EDUCATION,
POSTSECONDARY EDUCATION; FILM STRIP, FILMSTRIP) '

—- SPELLING ERRORS (COUNSELING GOALS, COUNSELING FNALS).

One extreme example of variant entries is Title III of the Elementary and
Secondary Education Act which is listed in 17 different ways. Our analysis
work also considered some words or variant forms that are often used in a
synonymous way (e.g., CHICANO, MEXICAN-AMERICAN).

Our analysis of all of ~he 80 command histories resulted in the data
shown in Table 13. Several observations can be made regarding the data in
this table:

. There are many variant forms in this data base. Comprehensive
searching would have included 123 variant f rms in a total of 764
terms (16.1%). About one out of every 6 terms had a variant form
which could have been added to the EXPAND and/or SELECT operation
if the searcher desired. ' ‘

. The' searchers did not use many variant forms in their searches.
Consequently, this probably did not significantly influence the
time required to do the searches. Furthermore, the searcher's use
of variant forms was distributed rather evenly over all the terf.'/‘
minals so that the inclusion of variant forms in the sear¢h statef
ment probably did not contribute ,significantly to, the dlffetent@/
in average search speeds between the terminals.

A more detailed analyéis of the variant forms encountered in this study led.
to the data shown in Table 14. ‘“the ‘'data from TaLles; 13 and 14 suggest a need
for some quality control improvements'in the data base. However, we did
check further to see what impact the use or non-use of these variant ferms
would have on the search results. ‘

1]



TAB... 13

EXTENT OF VARIANT FORMS USED OR NOT USED IN 80 REAL SEARCHES

y o Oct., 30  Oct, 31  Nov. 1 All
‘ L | ' Searches ‘Searches - Searches Searches

Total number of searches examined 21 39 - 20 80

Total number of terms originally 176 370 114 660
used in these searches (i.e.

SELECT)

Total number of variant terms 9 . 10 0. 19
actually used by the original . '
searchers

Total number of additional 30 55 19 | 104

variant terms- found by our
lookups, that could also have
been used. by the original
searchers but were not

Total n.nber of variant forms 39 65 19 123
. that could have been used
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TABLE 1b \

CHARACTERISTICS OF VARIANT FORMS USED OR.NOT USED

\ -
IN 80 REAL SEARCHES

. : - . Number of \ Number of
, ( Types of Variant Forms Occurrences Items
- " Singular _ 34 69
Plural 15 \ 1917
Gerund 1 ‘ \ 11
PosseésiVQ 2 \ 2
) Spelling 3 \ 5
f Spacing and hyphenationh . 12 . \ 116
' Acronyms and abbreviations 5 E 8
~ Errors ’ . 19 ' \ L2
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3. Impact of Variant Forms on Search Output

For ‘this part of the study, nine of the previous 80 searches were
chosen for further analysis t:cause they frequently used descriptors th.t
had variant forms. In order to see what effect tne variant forms had on
the search results, the search steps of the orxg1na1 searches were re-
created, followed by another search ‘that ‘incorporated all of--the possxble
variant forms in the place where they would have been used in the ori g1na1
search. - The number of output citations was noted after each COMBINE ‘opera-
tion, ‘in both the original and augmented searches. No attempt was made to
judge the relevance of the selected citations. The results of these searches
are shown in Table 15. . N

The data from this study seem to indicate that although there are a
sxgn1t1cant number of variant- forms of subject terms thac. could be incor-
porated into the searches, the addition of these variagt forms to the °
searches does not significantly affect the search resgdlts in terms of re-
trieving a a atge number of additional citations. ,In seveu of the nine
sample searches, ' ‘thie results stayed the same when,a total of 28 variant
forms was added to .the or1g1na1 searches. In the remaining two sample
searches (segrchts 8,9 in Table 15) a total of; ‘seven additional citations
was added bethe»orzglnal 450 citations as a.result of the inclusion of
12 additional variant forms, for an increase of about 1.5 percent of the
original citations for those two searches.

As guidelines for the,searchers, ‘the data would suggest that if
the most 1mportant Desctlppors 'and Ideptifiers were used ir the seatch,
the redundancy of indexingvis such thgt the lookup and inclusion of every
possible variant form of descripter ot. identifier may not be necessary
uniess the highest poss1b1é recall is™an objective of the search. One
major exception to this practice is the Handllng of variant forms of author
names and institution names. There are mauv variant forms for these names,
and they should be EXPANDed and included in a'l variant forms.

It is planned that in January 1975 a compiete revision of the ERIC/
DIALOGC data base will be made available. The new data-base will be offered
with the same powerful full-text ipdexing techniques currently available on
all other DIALOG files. Full-text indexing will include  the ‘title, Descrip-
tor, Identifier and corporate aulhor fields. The searcher will be able to
retrieve the bound Descriptor and Identifier phrases as done now, but in
addition, the searche- will be able to locate any word pattern, including -

. word distance and order, contained in any combination of the full-text

indexed fields. Full-' :xt SELECT operations allow the specificsation of -
inter-vord .distances at the word, sentence, field or citation levels in’
any combination. This facility will greatly simplify the process of tol-
1ect1ng word form variations as well as synonyms. For examp:!e, by SELECT-
ing the term READING/DE,ID the searcher will immediately obtain all uses
of the word READING in any Descriptor or Identifier regardless of its.word
position. Thus postings to hundreds of ERIC Descriptors and Identifiers
will have been precombined for the searcher. - !
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'F. INFLUENGE OF OTHER FACTORS ON SEARCH SPEEDS

L. Term1nal Equ1pment

- for the installations studied.

A fi”éﬁ_

’

1}

In theory, the type and speed of termxnal equlpment def1n1;e1y
influences the search strategy, the command utilization, .and the pro-
ductivity of the terminal 1nsta11at10n, that relationship is not clearly
borne out in the test data. The data in Table 12 clearly .shows tfat for

. the 15 day detailed sample,. the fast CRT d1sp1ays, as a group, execute
"about 1.3 times as mafly commands per terminal hour than the slow speed

- terminals do, and about 1.2 times as many questions per hour . However
. over the entire span of terminal operation described in Table 1 and

Figure 1, a mixed trend is seen -the slow speed mechanical terminals,
as a group, seemed to run more searches per hour ‘than the. fast CRT

termlnals, especially for the last third of the period that is shown
in Figure 1. It would seem that the data does show that the type and

- speed of the terminal equipment is in fact a significant factor in

explaining some but not all of the differences in search productivity

Table 16 does show that there are clear differenpes in command
utilization by terminal type. Both types of terminals used about the same
percent of their commands for query formulation and negotiation (in the
range of about 54-69% of all commands used). However the slow mechanical
terminals used a greater percent of their commands for output functlons

13-22%) . _ ' b

A greater percent: of TYPE commands was used with the slow terminals,
in comparison to the equivalent DISPLAY command for the fast CRT )
terminals. Probably this was because the slow terminals had hard copy
output as a result of search negotiation operations that could also be
used for immediate search results, particularly for searches resulting
in a small number of citationms. '

2. Continuing Education, and Association with other Searchers

It seems quite possible that a searcher who was isolated from
other searchers would not continue to develop the searching skills: and
per formance that might otherwise be possible. A searcher working with
a large group of other searchers within the same institution, would be
in a position to share ideas and techniques ‘to gradually upgrgde the
performance of the entire group of searchers; Similarly, participation
in user groups, continuing training by representatives of the on-line
service, and site visits to other terminal jinstallations, would all seem

to be positive influences in upgrading searcher performance. It is quite.

possible that some of the installations included in this study operated
with a very small staff of searchers (e.g. 1-3), and were relatively limited
in the extent to which they could take advantage of these opportunities

. for continuing education and training. This factor might explain some =

of the differences in installation. product1v1t¥“
e
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: -ﬁ:"» . .. - <. : o ‘ i
S | The DIALOG User{fcroup met for the first time in early 1973. The ERIC = Qé
e A . Users Group also met for the first time in 1973. It is not clear what type o

of person attended these meetings (e.g. managers instead of .searchers), and

_ _ it might be that these meetings did not contribute significantly to the

N . .. terminal performance that we measured for 1973. During this same time period, _
o ' DIALOG representatives were visiting each of the terminal installations and - E
snswering questions, but did not have a formal program of continuing education. -
The .instruction manuals, newsletters, and other documentation materials were o
not as well developed as they are today, and may not have been a factor in® e
improving the terminal performance in 1972-73. However, it should be noted :
that many of the installations have shown a coatinually improving perfornance '
picture as the documentation and user communigation channels improved.

: _What we can'say about these communication factors is that we_%eel
that they can influence terminal productivify, however we have no direct
data from this study to support that feeling.. o . N

\ , ]
~ »

-, 3. éubject Expertise : : . o (2

. It would seem reasonable to expect higher performance from searchers
who were subject specialis’s in the topics being searched. One would also
expect that searchers at the ERIC clearinghouses\would be particularly

i proficient because they knew the data base and the indexing terminology.

’ " One of our test installations that was an ERIC clearinghouse did ‘in fact
have a.high search rate. No data was available however to relate ‘the
individual searchers and their gackgrounds, to the gearches analyzed
during this study. ' '

| :
4. Extent of Pre-Planning Before .Searching

 Almost gll of the installations followed the practice of doing
some preparatory work before searching at the terminal. This-is clearly
P . seen by most installations as a practice which can result in more effective
) use of terminal time. Some installations insist on this approach as part _
_/ . of their operating policy and procedures. One of the test installations , ;
that did not follow this practice did have a relatively low search rate. !

If this practice is followed too closely in the quest for increased

- on-line productivityy-with little discretionary work. at the terminal, it

is possible that the whole charactler of on-line searching can be changed

from an interactive dialog to a remote-job entry situation. This would -
be unfortunate because it would deny us sorie of the important advantages

of interactive searching. There is clearly a tradeoff between additional
preparatory time and time spent on-line. A rational approach to pro- ¢
ductivity enhancement will try to minimize total cost.

5. Fee Versus Free Service, and Cost-Conscious Attitudes ~ R

The cost-conscious attitude of the searchers or their institution
seemed to have an important influence on-the terminal productivity.
Searchers who were operating in an enviromment in which the searching

-
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. hd L Ton
9 3 . - . ..
. . . » ~
. te

v




 of the performance data for the installations included in this e

.. . .
* ;e <

';costs were fully subsidized and were’ percexved .as "free" by the searcher,
" .used the terminal in a’ different mznner than thdése searchers who were

operating in a cost-recovery or full charging mode. The searcher who
visualizes a taxi cab meter mounted on the side of the terminal and

- .ticking off dollars to correspond to terminal time, is much more anxious
"-,.to get the search ,completed as soon as possible. This attitude has been
" confirmed ‘in many discussions with searchers and installation managers,

both for the 1nstallatrons 1n thxs study and elsewvhere.

Table 17, restruqturxng the data from Table 12,_prov1des?a summary -

)

study.- The charging services run about 1.3 times more commands per

‘hour through their terminals than the free services.do (averages of
- 113.3 commands per hour versus 86.2 commands per ‘hour) and also run

about 1.7 times more questions per hour through their terminals than

the free services do (averages 'of 5.4 questioas per hour for the
- charging services versus 3.2 questions per hour for the free services).

This supports the notion that the cost-conscious installations are
more productive searchers; however, this dac: is clouded by the fact

I

‘that all of the charging installations have tigh speed terminal equip-

ment, consequently we do not know what contrilation to terminal pro- -

'_ductxvxty is made by these two separate facto...' .

6. User Versus Intermediary Searching, and ¢-tent of Uﬁer’;nvolvement

At the 1974 ASIS annnal meeting, Dave McCarn gave a paper which

| described some of the experiences with MEDLINE searching. In that paper

he noted that 75% of the MEDLINE searches were run without the user
being present, even though it was his experxence that on-line searches
took slightly less .time to perform when the user wag present during

the search.operation and partxdipatnd in the search process. This result
is contrary to the experiente of some other searchers. No data was
collected during this project to test this hypothesis, however it is
mentioned as another possxble factor that mxghﬁ ifnfluence terminal
productivity. .

7. Availability and Use of Analyst Supbort Tools

3

Search efficiencies could be 1nf1uenced by the extent to whxch

'~ analyst support ‘tools (e. g., thesaurx, term frequency lists, operating

manuals, other authority 11sts) were  available and used by the searchers.
We do know that most of the installations had the more important tools,
but we do not know the extent to which they were used.
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P ‘VII. GUIDELINES FOR SEARCHING THE ERIC-FILES USING DIALOG °

. A, INTRODUCTION

A - In attempting to develop some guidelines for on-line searching of
Co the ERIC data base with DIALOG, consideration was given to the foIlowing
81‘338 . ) '/ :

-1

sl 'J!;‘. ;:Il»i yladt -ﬂl’(“:i'l :I%I'i’f

- ?

!

£l
a4

-- Pre-Searchin: tivity (general considerations, procedures;
ve - decisione) . : o

o

- Terminal Activity (recommended keybdard procedurea)

- Search Strategy (number of terms needed to adequately express
each facet or concept of a multi-facet search; methods of limiting
quantity of output' effect 7n relevance).

Each of these areas 18 *reated below as a separate section. "Topics:
in the last two sections were suggested by an informal paper by Charles Missar
of the ‘National Institute. offEducation,land in these sections we -look ‘nto
the quantitative aspécts of attempts to increase recall, on the one hand, and
to limit quantity o output, on the other hand.

These guldelines are written to incorporate information from many
sources, including the findings of this project, comments and suggestions /
" made by search analysts and terminal operators from many search facilities,
and comments made at recent.ERIC users meetings.

This clapter is not intended to serve as an introduction to DIALOG,
or to the ERJC data base. For those topics_the reader ig referred to .
o, Lockheed's Terminal Users Reference Manual ZInterchggge 3and Lockheed's
DIALOG Chrd'nolog.4 This chapter is directed 3pecifically to the use of the
ERIC data base ag implemented in DIALOG, and is not necessarily generalizable
to. other data bases or other search systems.

Many of the following recommendations are routine practice for many
existing ERIC/DIALOG installations, and even for some other on-line search
systems. However, we review them here for completeness and for the benefit
of new terminal users. _ -

Y . ' Our frame of reference is that at present, most DIALOG searchers are

. " acting as intermediaries -- interpreting and acting upon requests received

- : from requestors by mail, by telephone, in person, or through further inter-
mediaries in the field. It is expected that DIALOG searching will continue
to be done primarily by trained intermediaries. Some of the points we shall
.discuss will, however, also be applicable to the work of a requestor
searching directly without using an intermediary.

-
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\\ *
. e inteérmediaries will generally be operating in one of two environ-

. ments: an information retrjeval and dissemination center. (where the work
of the center is mainly devoted to processing search requests); or a library .
~ (where on-line searching is but ‘one of a wide spectrum of reference services
- provided). At the time of this study imost of the installations searching .
- the ERIC files were of the former type. In the future it is quite likely

that more libraries will offer an-line searching services as one part of
- their regular reference services, and more terminals will be installed ‘in
offices and departments to provide direct service to end-users.
. . ceet e e e e e e e ..; ‘ . - _.1‘ = .- ...__..__,.u‘._ - et e+ = e e e
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iy .+ B, PRE-SEARCH ACTIVITY

Given the above environments, this section will discuss some of the
decisions which are made (or should be made) by searchers, consciously or
unconsciously, during the pre-search period, i.e. before going to the

S~

" " terminalu. ~_.

~ .

o 1. Decision:  Whether to Go On-Line L - '
: . The searcher-intermediary shpuld consider whether a particular question
D _could be handled ag well-manually as on-line. (Note: batch searching is a

separate issue that is out of the scope of this study.) The major reason for

. .considering this question is thdt in some circumstanges a manual search may

be more %bst.effectiva than an on-line search. Furthermore, the rejuested :

, material ‘may be out of scope of the ERIC file; the moral of this is, "Don't
" ——do”an on-line search for.things thst are not in the file." . o

A\

- The environment, may affect the decision: a librarian with the printed
indexes conveniently at hand ‘might opt for a manual gearch in some cases; an
information center staff member might receive oniy pre-screened questions
which had already passed-this decision point; a person with ready access to
a terminal but without easy access to the|printed indexes might prefer the

‘on-line search in any event; a, searcher w th_no budget restrictions® might prefer

' = . - . in all cases to do an on-line search.

To understand the alternatives, consider that there are no multi-year
cumulations of ‘the ERIC indexes for some of the search access points. In
e manually searching the printed ERIC indexes, a searcher must consult annual
' indexes for each past year of interest, and "semiannual- or quarterly indexes
for the current year, plus the indexes in each issue of the current year not .
yet cumulated. All of .this must be done separately for the RIE and CIJE
series of publications. To do a comprehensive single-author search of the
" .. printed ERIC indexes as of this report date would require over 10 minutes of
manual lookup effort in 25 separate volumes (12 RIE volumes: annual indexes
from 1967, plus supplemental issues/25 CIJE volumes: annual indexes from
1969, plus supplemental issues). On the other hand, the DIALCS on-line
search provides access to the combined RIE and CIJE files, back to their
inception in 1966/7 and 1969, respectively. The RIE and CIJE files are now
updated monthly. A single term sedrch for the combinea RIE/CIJE file wculd
typically take about two minutds or less of on-line time, especially if a
‘fast search process were used (e.g.y BEGIN BYPASS, SELECT term, PRINT).
The only general guideline proposed here is that manual searches
should be seriously considered for some types cf simple searches, particular-

° ly if the installation is very conscious of the costs of on-line service.
' However, the exact response also depends on what type of simple search is ‘
) required. For example, for single term searches: . S A

. personal author search., It is probably faster and more cost-
effective to search on-line than to manually search through at
least 12 separate printed RIE indexes or 25 separate CIJE indexes

. _ -- particularly over lgng time periods. : ' .
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corporate author search, It may be a toss-up. Because the on~

line display of corporate author entries is limited to_two 24
character lines, there @ay/bé some. ambiguity in the displayed

items (e.g., as _for -the geveral University of California entries.¥ N

shown in Figure 17) that will require more on-line time for -

~citation displays or printouts in order to search the desired

axﬁin the past exerted rigid authority control.
EXPAND command is a-system feature wFich is ap inconvenience in

'ing Agency) covered in the RIE data base.

institution,
names

In the case cf long or complex corporate author
it might be better to do a manual "search., Figure 17

~provides some examples of the different forms of emtry of iden-

tifiers—aud "publicati¢ . 29s.ce" entries, and the effect “of
truncated index entries (as ‘presented by the EXPAND command),

on legibility of corporate author entries. The different forms
reflect an area in which-the ERIC processing centers have not .
The truncation by the

this regard, and hopefully could be {improved upon. The printed.
source index. Institutional Sources,|Statistics and Postiqga, will

' provide the accession number as shown in Figure 18 for reports

associated with the names of organizations which prepared docu-
ments (Institutional Source) or which sponsored: the work ' (Sponsor-
It°ig Yully cumulated
annually amd can result in a fast manual search, although yielding
only accegsion numbers. The full text: indexing of corporate source
entries will provide some on-line advantage here when it becomef
available. - o o - ‘ l '

suhject search. In some instances it might be better to do this

mdnually. A cumulative printed index of Descriptors and Iden-
tifiers is available as shown in nguxe 19, It gives an ED or EJ
numbeg for all of the itg?s indexed by that term through April -

1973. For some searches, such as these that do not. require a
search of the most recent material, this might be entirely.adequate.
However, no abstract or citation is printed by this type of search.

title search. Title SFarches can presently only be done manually, )

number- search.

using the printed Title Index®which is fully cumulated annually and
provides title access.to the entire RIE report collection through

an alpﬂabetic listing of all RIE titles. The DIALOG system present-
ly does not provide a title word search capability for the ERIC data
base, however, it is scheduled to be available in January 1975,

Searches of the RIE data base by report numbers,

project numbers, contract numbers, and grant numbers can be done
very quickly with the printed ERIC tools, Report/Project Number
Index, ‘Contract/Grant Number Index,8and Clearinghéuse Number To ED

Number Cr: -s Reference List.? These publications are cumulated

through December 1972.

All of these files can be searched on-line.

Because some of the single~term searches will yield a large number of

retrieved citations, the manual searcher may still be faced with an output
task of locating and copying the citations and abstracts from the monthly
issues of RIE or CIJE.

One alternative to consider hete’ iq to search the
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term in the printed ‘tools in order to determine the number of retrieved
;citations. For more than & very few citations it would clearly be easier

and less expensive over all ta_search and print the citations and abstracts
. with the computer approach.

.._On-line searches are moet appropriate for multi-term or multi-aspect
searches when an intersection of two or more terms or groups of terms is re-
quired to answer a question. An-intérsection is defined here as the combina- -
tion of two or ' more terms using Boolean AND logic. . - e

The relative merits’ of on=-line va. manual searching are less’ eaeily

seen for questions’ where a few terms. in a simple OR relationship are required.
‘9ften such a search could be carried out rather easily, though not as quickly,
ng eonventional/printed indexes. _ o _ !

Given the present DIALOG system, ERIC data-base, and printed ERIC

_ indexes, there are several points in favor of doing an. on-line eeareh instead
- of a manual search in the printed ERIC indexes:

— The search is done in one operation, rather thanp having to be repeated
over many printed index volumes.

- Both major descriptors (those marked with asterisks on the

. computer printout copy and in the printed indexes) /as well as
minor descriptors (unmarked descriptors, which. are/in the machine
file but omitted from the printed indexes), may be searched on-.
line. This means that in cases where a requeater/deeires to see

- all citations which have been indexed by & specific term, a con-"
puter search would be appropriate; in fact this search could not
be done with the printed indexes. A more'detailéd discussion of
the major/minor descriptor values used in ERIC indexing is given
in the later section on Methods of Limiting Quantity of Output.

- Identifiera, which do not appear.in the printed indexes, but are
contained in the machine file, may be searched. Identifiers are
often used when a term is new .and has not yet graduated to descrip-
tor status.

== In cases where the printed indeﬁés are not readily available, on-
line searching will probably be more convenient.

— Title word searching (if and wﬁen added) will be an on-line capa-
41lity with wo manual equivalent. i _

-~ Stem searching will be an on-line convenience when searching some
_terms (e.g., computation, computational, computed, computer,
 computer-, computerized, computers, computing).

-~ After identifying the relevant ED or EJ numbers, a computer-printed
bibliography can be obtained faster; more conveniently, and at sig-
nificantly less cost than the alternative manual process af locating

' ‘each citation in the appropriate RIE or CIJE monthly volume and then

copying the selected citations and abstracts. This output effort can

be a significant factor when the typical search results in 50-100
citations,~” _ T K4
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2. Decision: Whether to Use PfintedSAhélyst Su)

“the Terminal \ o

' Tools Before Going to .

o .

ort

b s .
| Do . C .
Most terminal installatiohs naw argue that searchers should do some

planning and analysis wpf&\on;mogt sé@fches before they go to the terminal.
‘This includes at least the preliminary:identification of the major facets to

" be searched, the logical relationshﬂﬁj-6etween~these facets, and some initial
search terms. Some installations consider it essential to use some sort of - _
form sheet to work up the search specifics prior to searching. During this
pre-search activity, the analyst may benefit from one or_zmpre\of the analyst . o
support tools discussed below. - _ ‘ v ' ' e

A ‘ i
TR YR IR NN O LI I

" a. The ERIC Thesaurus

. g ‘The ERIC system performsﬁsubject indexing of incdming item in con- ,
R . Junction with a controlled vocabulary that was developed at the beginning of . -
- .~ the ERIC system, and has been carefully and closely maintained since\ then. 2/4/// ‘

This indexiag vocabulary of over 7,500 terms is published. as the ERI
. Thesaurus, ““and re-issued in an updated form annually. A sample page
that Thesaurus is shown in Figure 20. In the ERIC system, all of t
-+ ‘gubject index terms listed in the Thesaurus are defined to be Desetipto
- 4 and that terminology and distipctioniis used in‘thiq_fepert;; ther un~ . Lol
" controlled subject index terms may al#§-be assigned to each“incoming item) . ' N
particularly for specific names (e.g., Bronx Zoo, B6700 ‘Captain- Kangaroo) S C
\/ \ or terms that are not likely to result in enough postings to make it worth-\
¢ while to include in the Thesaurus (e.g., caper, cardiac, cats). In the ERIC,
system, these terms, over 22,000 of them, are defined to be Identifiers. It

is possible that the same term might Z:;zzgd*fn some earlier items as an s ff

-~

Identifier, and in a later item as a Degefiptor. There is an average of 10.46
-Descriptors per RIE accession, and 6.88 Descriptors per CIJE accession. There -
is an average of 1.75 Identifiers pér RIE accession, and 1.37 Identifiers pet
CIJE accession. . 7 ' . - -

Searchers should congider whether, and how much, they should use the
ERTC Thesaurus before going to the terminal, since the thesaurus is also . LT .
available.for on-line display and may be used efficiently there. The
- searcher may choose between the following alternatives::

1) Using the printed'Thesaurqs before going to the termiqal, and not
" using the Thesaurus on-line. (This may be cumbersome.).

N\ *2) Using the on-line Thesaurus with no use of thé printed Thesaurus.
' (This may suffice for experienced searchers.) f
3) Using the printed Thesaurus to sketch out the proposed search, and .
then the on-line Thesaurus for convenient selection of terms.
(This may work well for less experienced searchers.)

4) Not using ‘the Thesaurus at all. (This is not advisable.)

e .
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READERS THEATER 030

BT Theater Arts P

RT Acting IS
Creative Drim;

NT Handwriting Readiness
Integration Ruyfmss
Learning Readiness .
Readiness (Mental)
Reading Refdiness

RT Ability -

. Maturation
Measirement

READINESS (MENTAL) 180
8T Rzadmass
RT Attitudes

/ Learning Readmess .
Maturation

i
o
»
.

,,'.— .- Mé&ssurement .

Motivation
 Reading Readiness
Sd'cool Readinass Tests

READlNG 440

NT Applied Reading
Basic Reading
Beginning Reading
Content Reading -
Creative Reading -
Critical Reading
Developmental Readmg

-

Directed Reading Activity

Early Reading
Efective Reading
Factual Reading
" ' Functional Reading
Group Reading
" Independent Reading
Individualized Reading
_Individual Reading
interpretive Reading
Lipreading
Music Reading
Oral Reading
Rapid Reading
Recreational Reading
Remedial Reading
Silent Reading
Speed Reading
Story Reading
BT Language Arts
.~ Literacy ¥
RT Braille
Character Recogmtion
Cloze Procedure
Context Clues
Niacritical Marking
Initial Teaching Alphabet
inner Speech (Subvocal)
Pacing .
Pattern. Recognition
Reading Ability
Reading Achievement
Reading Assignments
Reading Centers
Reading Clinics
Reading Comprehansion
Reading Consultants
Reading Development
Reading Diagnosis
Reading Difficuity

Fig. 20. Sample }?@fg from ERIC Thesaurus

>

Preparednass to re;pbnd or react

DESCRIPTORS *

- ——y— i

Reading Failure -
Reading Games

+ Reading Habits
Reading Improvement
Reading instruction

*  Reading Interests

* Reading Level s
Reading Materials
Reading Processes
Reading Programs .
Reading Readiness |
Reading Readiness Tests

eading Research
 Reading Skills

Reading Speed
Reading Tests
Retarded Readers
Sequentnal Reading Programs
Telegraphic Materials
Vocabulary

READING LITV 440

NT  Reading Skills
Reading Speed

BT Language Ability

_RT : Cloze Procedure

Informal Reading Inventory
Reading

Reading Achievement
Reading Comprehension
Reading Development
Reading Diagnosis
Reading Level

READING ACHIEVEMENT 440
UF Reading Gain
BT Achievement.
RT Academic Achievement
Early Reading
Reading -
Reading Ability
Reading Development
Reading Level
Reading Skills

READING ASSIGNMENTS . 440,
BT . Assignments
RT Reading

READING CENTERS 210
BT Educational Facilities
RT Reading .

Remedial Reading

READING CLINICS 210

NT Remedial Reading Clinics
BT Clinics

RT Reading

READING COMPREHENSION 440
8T Comprehension
Reading Skilis
RT Cloze Procedure
Content Reading !
Context Clues
Factual Reading
Informal Reading inventory
Literary Discrimination

.~ Readability

Reading

Reading Ability
Reading Development
Reading Skills

Word Recognition

READING CONSULTANTS 380
BT Consuiltants
RT . Reading

-

L2

. ®
1

[T

-
fl
i

“READING DEVELOPMENT 130

BT Languag® Development
RT Adult Reading Programs
Basic Reading .
Directed Reading Activity
' ‘*Factual Reading -
% Readability
Reading
Reading Ability
Reading Achiavement.
Reading Comprahension
Reading Habits
Reading Processgs
Reading Skills
Reading Speed
-Voeabulary Development

READING DIAGNOSIS 440
BT Educational’ Deagnosls
RT " Etiology.

" Reading

Reading Ability

Reading Tests

READING DIFFICUTY 440

UF Reading Disability
BT  Language Handicaps
RT Dyslexia . .
Learning Dusabihttes
Reading
Readmg Failure

Rudin dmbu
usE amms DIFF!CULTY

‘Reading Enjo

yment
use LITERATURE APPRECIATION.

READING FAILURE 440

8T Academic Failure

RT Reading .
Reading Difficulty

-

* Reading Gain

ust READING ACHIEVEMENT

- READING GAMES 510

8T Educational Games -
RT Reading
Reading Instruction
Reading Materials

READING HABITS 440

8T Behavior Patterns

RT Habit Formation/ ©
Language Devel pment
Reading
Reading Develgpment
Reading Skuls;

Study Habits | #
READING mamg{mzm 440"

8T - improvemen
RT Reading |

READING INSTRUCTION 270
UF Teaching jeading

_ NT Language/Experience Approach

8T Language Instruction

RT Aduit Reading Programs
Braille
Content Readlng
Directed Reading Activity
Early Reading v
Experience Charts
Individualized Reading
Initisl Teaching Alphabet
Kinesthetic Methods

~ Large Type Materials
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. Unless the searchers are very experienced and familiar with the ”
subject matter of the particular question at hand, some initial‘pse of the
printed thesaurus is advisable. The search’'should be sketched ou: in advance
of terminal use, showing the facets which are to be developed and delireating.

.| the logical relationship between facets. (By facet we mean a term.or group -
- of terms which expresses one aspect of a search topic. Typical ERIC search -

facets would be age/grade level (e.g., high school, secondary school), subject

field (e.g., science; mathematics), and approach . (e.g., audiovisual :ifnstruction)).

) Each facet can usually be expressed by several roughly equivalent terms which

are ORed together; twag or three facets are typically ANDed together, forming
an intersected set.) “In our opinion, no more than a sketchris needed at this

. point; it would be cumbersome to write out great lists of terms by hand., But

the skeleton set of terms provides the” searcher at the terminal with:
— Starting points for use of the EXPAND command' . P
—- Memory jogs in case some desired terms do-not show up in the

Thesaurus as "related terms" during the course of the search;

treatment -- e.g., terms which themselves include more than one
facet of the planned search ("secondary school science" as
opposed to- "science instruction". and 'secondary schools.." etc.).

~ 5 — Advance planning'time for handling terms which need special
S
v

line for a descriptor search (because the term is absent from the
Thesayrus). Thesaurus "Use For" terms are a good example of this.
The Use For relationship indicates that one term should be usede_-‘
for indexing or searching instead of another. The Use For ‘terms::
are given in the printed Thesaurus but are not given in the on-
"line display. :

(N /
: § L —— Information regarding which terms should ‘perhaps not be keyed on-—

b. Term Frequency Ligts

A helpful tool for identifying situations in which there may be many

-postings for a given term, is a cumulative term frequency list which shows
" how many file items have been indexed by each term used in the ERIC system.

Such a listing-can also identify terms that might have been considered for
searching, but should not-be keyed in on-line because no items (as of the
date of the list) are indexed by that term. Term frequency lists for the
ERIC data base have been prepared by several organizations, and can generally
‘be obtained at very little cost from the originating organization. A brief
description of several of these-lists is given in Table 18. Sample pages
from two of these lists are given in Figures 19 and 21. ~

: The Lockheed lis%lgives frequencies of both Descriptd/s and Identifiers,
merged together in one alphabetical listing just as they atre. displayed on-
line by the EXPAND command. The Macmillan reportsgives term frequencies as
well as ED or EJ numbers of items indexed by thosé terms; but divides the
vaport into Descriptor and Identifier sections. The North Carolina-report

 glves term frequencies only.12 R

RS I

-_ 106 N o 'ﬁig i

N
X

\\\\\\\\



. .
AL
L &
) 13
-
® nn

- » - ’§.
EAY

- .

M L .

[ e

.‘f, . .."‘:-‘ S
N . T e 18 N
“ « g . “ e
By s a . - _
! P ., . L. .
. . » L L - e
\ . . i ce .. - N
% : . U

\- '\ TERM FREQUENCY LIST§ FOR THE.ERIC DATA,BASE_ .., .
: b * : B St Y

YIS

|4 A} ,'._'

= ]

» "!

\ o . DATA INCLUDED 4.
o o . , Date of : - ! : - ' _Eostidg-?
;ﬁﬂ, - " Sourcej, - }\\ ‘Cumulation l Descriptgrs .Identifiers Frequency:

PN
-

e ,:4-_.-”,[\- aos#

K

e

e Lockheed - .7 Aug., 197k X (meﬁged iést) X B ¢
: - - e

Macmill

Apr., 1973 - X (séparate lists ~ X : X ”K;g;w'
Info N

n
tion on . for Deseriptors : e R
' ” “7and Identifiers, Lo ; )
# , I divided by RN A Lo
o gource-- RIR or "0 Co L

— R

.4'::

North Carolina Sept., 197 X-(derged list of - "X X _
Board -of Sciencd” _Descriptors and : - ’ f .
and Technology ° Identifiers, e ol o

' | . divided by o o T

i source=- RIE or _ .

- ' CIJE) -

AV
. .
X
Y
.
\,
Ay
N\
L] '\ » , ‘
J
® ~
alr .
L ﬁ .
- 4<,$ -

. . . v i . H L -



"o

. - 5312930V 8d,v3703a |
: SNOT,vINSIN -
Co - : NOTivINe3n 2

ANIHIIYIa SSYID MYI0SIy (02

SNOILINMY L1 3HO3Y -

Wy IHL JuvMOL NO1SS3IE0IM
A4 1 INIOONDH NOISSIHO I8
S1S4TYNY NOISSINO M

NO 15538938

mpzutuc_DOUc NOIIVHL1S193e
- B315193

WS TIVNO 19

SHILINID VHNYYL WWNCI93M

o SHILNID 3I1ANIS IWNOISIM
51 HOY ONIHQYIL SHYNIHNIS TYND1ISIM.
3 IPHNLICI N0V NI HYNIKHIS TWNDIOIM
. S$100HIS TYNDISIYN

. SOMYMY Lav 31,SvI0HIS TYND 1938
3N MO4 SMIINIT IWNASIN TIWNOIOIN.
HYH90dd #IMVISIN TWNCIOIN

| »5u¥3538 NOLLVLITIBYHIN WNOID3IN
SHYHO0Nd TYNOIO3M

ONINNYId TUYNOIOIYM

WYSO0Hd NOILYINQI HODOLNO IWNQIOIY
. NYNOOUd NOILi¥dNIJ0 TWNO193Y
¥IANII NOILvdNII0 TYNOIOIN
SUYHOOHd WII0IN TIWNGIO3Y

s HYH00dd WI303IN TWNOIOIY

) ANVNE1T TwIr03w Jynd193y
HMOMLIN SHIINID VIOIN F¥NO193Y
v20 3. MO4 SHILNIY VIGIN IVNOIOIM
. WHOMLIN M3INID VIO3IN HeND 193
o SITHVES! T . TYNOI O
M " 531H0LvEOSVY TYNOIOIY

. ) J3Ir0Md NOILNIZANIING TUNOIOIYM
NS 14581 TWNOIO3N

W3i5AS NOILVYKNMOINI TYNOLIOIN

——  ABOISIN. T¥YNDIOIM

SHIZNID LNIMMIIMNI TYNOIOIY

IINID IDVNONYT WG] IONI
a3lNID ISVASNY T HSEIDN 0193y
INIDY 321A835 TWNOI 4 IYNOIO N
INIOY I31ANM3S TWNOTLAVINGI TYNOIOIM
SHIIN3D YIOIM TWNGILVINOI TYNOIOIM

) ‘SAVY IYNOI ;vIN03 - TYNOI O3
531MOLVHGEVT TWHOTIvINGI TvND193y
i55330ud viva WNCLLYINAI TWNOIOIN
S43I4NII 31312435 NOLIVINOI TYNOIOIY

> IN3IOV. 331ANIS NULLVYINGI TWNOIO3Y
313839V - 31X HIG NOLIVINGI TWNOIOIN
eC4 ANOLYH0EY I NO{I¥3N03. TYNOI93Y
5i3184510 WNOI93Y

. 53IN3M3IS210 IYNQIOIY

pm...a.-..g_-.._m..-;mmm.—_

~
\
LR

P am ) e o Y e e a at a  ae o W) =

5493WiIQ WNOISIN &12
© 1N3Wa0I3A30 -TYNOIO N
. 9 NGILVAGNN] O3 403 ¥1D TYNOIOIM’
TGl LYNHIINI 04 11INN0D TYNOIOINM
e 5103008, 3A1 1 YN34D0- TYNO 193
o zo_»<¢uaoeu 1wNO 143y «@1)

S¥ILRID IWNO193Y
v CNNI J«za_Pqusou H$3IINII- IYNOIOIN
LLVAONNT NG LVYINGI HIALINID JvnO193Y
L3N NQJ i VYO INI 24nn: ONY TYND 193

- -

n\
-N-

01-"\!—@-—-&'\!-'!\!

. n\ .
3ISTT mocmavw.u.m Euma @mmnxoo.u woxy mmmm

l zo_Ouc 1
% NOIOIN |
ti1x NOLD3Y m L
1A w0103 2
jANg1OIW £

. ASNO1O3N !
LiN WAPIND1IHEND IND N0193Y
ol . X1 NOI93Y 2
L. . Al NCIO3Y !
151 NO193IE
11 NOI1OIY !
: 1 NOIS3Y |
YOYNYI wNID3N |
NOT YNIWYXI olHSHYI0HIS SINIDIY |
334930 wANILXI SIN3OIY !
SNCILYNIWYNI SIN3DIY 2

$339Nn434 2!

muﬁquuut NOTLVNIDINIIYN 6

NOTAVHIOINIIY £1

'5358N0) HINSIWIIY £6
- . AMLIINOLIVHIIY |
H3iIW0LIVHIIY |
o . NOTiviSINO4IY !
) . NOITAVZIAIXIVS3Y |

._,.. . . USINIXI193m ¢

SNNONONd IAIX3T133M |

s VHOHAYNY IAIxIVIIN 1
_TNOISN3WIG »h”,hmJ:n:_ SAL1AT11937434
ALTATLI3V3N ¢

. SNIXNNIML IATLIIYI3 !

JATLIV ONIFXNIML ONIGvIM 3A11337438
{5214wwWINIVE) SNO11237434 |
- - " NO1.237438

=

. IveNIIIN L9
13v4-3ALLINCOD H03 S4S34 IINIWIII |
SIvigILVE IININIIAN BrL
..(..&u»(t ‘IINIYISGY |
SNV avi81) IONINd43N 02
S4N0N9 3IINIWISTE 1.

— : Sn008 3IININIIIY _nm

53 ANVHBI HONVISIY ANV 3INIYIIIN !
C§34 AMVHE! - -HINVISIH ONY_ IINIHISIY &
S3uy ANMVMB! HOH¥ISIH ONV IIN3IMIIIM &
35 NVOT ANVYBITMIINI ONvV 3INIYIsdY 2
Y tO1AvO) S3A33N 1
. x . ~u,>u~_4. 35334 1
™M oMy 3533 !
. wpxu_x pzutpoantuuz H
: ININAQIGWITY |
»zuquuu» NO11Y¥2NQ33N 1 .
NO131¥IN03IY I
+ 4370338 @
ANOLNIANI >».>.»u< ION3IIS ouuz.~
3931107 033y 2
o WYHOVIQ £00713In ONv 033y !
: - 1534 00XIS oooxoua 1
ru.t»m_a I00H3S 4i!d°0QO0MOIN 2
« 4112 Q00MCIy £
.zc_¢u_o¢a.z¢u * A INVONNQ 3N !
. AINVONND T &9
; ?ngQQ&végu%og -
uuyqtux~<t.f<43:uou NOTLITOIN, .,
NOTLIOO3 2 7

1-

'
%

e v 8 ¥0103Y - 3% zo_::couz_ uI:zu_um uza»mouv_
’ 8 NOIOWY 2, » .o " AuDIMNL %003 1!
L NOIO3w 1 SN Mro 39vIN ROQ3M 1
~g NOIOFW & [ - SONVIgIY 2
“& NO1OAM- I T, x‘aocnac N¥3303Y !
- N NG9 isd “ T . .ON1QQ3 £
«, € wOfeYw 1 L - S,. % . 1003 1
- 2 NOl193s & v e N %" ANOCe Q34 !
v eaN NOIDIY 172 R .. unsu NOT 03y 1
: .,u;wxzcu» LHNQD i } © W31 INNDD—

m

oo.o 3ove rr\ﬁﬁ\au uo mc Y

»ua.-suu«u $3IIN1I$ NOTLVWMOINI 03IAN301 AG@ 03IINO0NM -
) mzo_»uuaaou in QNY 301D 3IMs NI 30VEN zu_u_

s, .

N
el

IVI1000HIASd) T1IWI3Y |-
(I O0IOHIASH > 1TPIIN )
N w3 2

o e 38 1

»

" 00H35 HOIN SIAVIN |
N3AN] uouq;oo.o» ON109 ¥OJ SNOSVIN |
_TANOENIANT S 49373Q) 404 SNOSVIN 1
INJWHvdW!l ONINOSYIY |
»ucxu:» ALITWIY 2
ALLVIY &

HSIIViy Gt

. . Yy o

Su3GWNN vy £

mamemm *12

' . WN3L *z:ou

3rt» 034 | SNOTiVdNII0 31viSI. WIH L
+ . sSOuvno O34 2 31vi53 WvIY &2 .
#MOA M3IN %334 03y ! HS11ON3 TvaH §
00M35 NVIGNT QNS 03 1 S37v3S pauuzou 4735 V301 ONY V3 L
anoTd 03y 1 vy | .
NOOYVE 03y 1 09 135 AQViM !
. JONIT3A23H «9 VHIHIVN 40 ANOLSIH 3IMLI NI SONIQVYIH 1 -
NY ONINOLINOW JINVONILLY 3AISHNIIY | S1534L ALIT11VSHIA.ONIQYIY
NO11vING3 INIBENIIY £ ) 31 ON1AVIH $9%
133708d IONYHIXI SHOLIIY | $34025./1531 oN1GYIY |
AININLINMIIY S29 SYIMIYIL ONIQVIM £
SISINOILIVINOIN &I AJANNS ¥INIVYIL ONIQYVIN |
"ONIOV3IN TYNOI1vINIIN L1} N3HIVIL ONICV3IN !
SHYNOOHd TYNOILVINIIY GL! . SUOSIAN3GNS ONIQVIN | .
S314171Iv4 TYNOI1v3INIIY 592 03345 ONIOVIN §82
. GMISNID TYNOILIVINIIN: ! S17I%S ONIQVIY 0981
SIIiTATLIV. JYNOTLIY3HIIH 6LE HIHIV3IL 3IDMN0SIN ONIOVIY 1
HYNOONd LMOddNS NOTiVINIIY ! NOTLIVZITIiN HINVISIY ONIOYIY I :
: NO1iVIS1037 NOT1iv3IND . ILNLTASN]E MOHVISIN ONIQVIY !
azu 3J1AH3S NOTLINMASN] NOI11vINIIN ! p H3IIN3ID WIWvISIN ONIOYIR !
: SIINYNI S NOT1VINIIY B2 HINVISIM ONIQVIN BHS!1
. ¥0423810 NOT1v3NIIH 1 m»mu» SSINIQVIN ON1OV3N O8
AYIIONYN 3ML ¥OJ WIAINID NOILIvINOIY ! ESINIGYIN ONIOVIN LEG
T1INNOI AMOSIAQY NO11v3HIIM ! 3ivy ONIOYIN 1
ND1iv3INI3N LO0& . 3443 AONILYT NOIIVIONNNOMNd ONIOVIN 1
ININ3IOVNYN SONOI3Y £ SHYNOOUWd ONIQVIN 0£6!
“SWHDJ1 SONOOIY 1 HYHDOMd ONIQYIM 2
(SHE04) SO0H0JIW OFE 5§3553208d ON1OYIH EEN
Sa¥0I3y | SNM31ivd ONIQVIM |
: ON{d3IN0H0IIN 241 300N ONIOV3IN 1 7 v
218NW 3171veB 404 Olv 03080334 I HY3A NOILVZIVIGON ON1QY3w 2 -
-7 430N3L SS3ud OMOIIM 1 S00Mi3% oNiOvaw | e |
ININIAIINIY TYNOSHId 40 O80IJ3M | SIVINILVY T...0v3IN G20! ’ .-
9N1d33% 0uDI3y 9 NC1.2373S WINIive GNIQY3IY Chb i
. 3N01INHIIL KOT1DNNISNODIN I ONI1133735 IVINI NN ONIQVIY ‘1
43 NOTLONMLISNGIIY 92 SINIHIVN ONIQVIH 2
133r0bd 10714 NOJ3Y 1 S13A37 ONIQVIY &
O3y & "I3A37 ONIOVIY 662
AMGVEO01 1819 ANOLVONINKOIIY ! NOT1v13M NYWNH 804 S¥300VY ONIQVIy 1
mzb-<>anmno 3718v1713g ON1ZIN9OI3Y ! T SsNIGAYY ONIGVIM 1
S—i | §070WS3Mi INOT L INSOIIY 1 avy ON1OYIY |
. HYWWNYHO NOILINOOJ3Y | Hd 37vi SH3IOIL INL AING SIONIQVIM I
NOILINDODIY 262 WYNO0Hd TYINIWVONNS S1 ONIQYIH £
_NOJLIVI141SSVIIN 1 ¢ IVINIWVONNS ST ONIGYIN §
NOTAVLIOIM | ON® 3INI1IS 40 ANDINJIAN] ONIOYIM 2
(8211vMINIYH) SIVIONEIIIN € SiSINIINI ONIQVIN One
_IONION34I0NILNT IvI0HDIIIY i NO13OuNISNI ONIOYIY ¢
WYHO0Hd NO11vINGI TvIONdII3Y ¢ NOT1iJNYISN] ONIOVIH LS82 °
1IN 40 WILSAS AN0DIIVI TWIOHdIIIM | A3AYWNS JAALIASNI ONIQVIY 1
H315AS ANOOI)VZ WIOHdIJIH 6 MY3IO HOIN NI ONIQVIY 2
i WSIAI0I33 B2 13NIA0UM] ONIOVIN |
: ~ JOVNONVI 31143234 09 133rOdd LNINIADHGW] INI1QVIN 1 .
ONVT ANIONTINI JA1SSINAXI IATLIdIIIM T ININIAONAN] ONIQVIN S6L
S * 3INI1IdW0D IATLdIII ¢ HYHOOMG, ¢ 1IN ONIQVIN 1
. ; SLSINOIL4IIIN 1 SilGve ONIQOVIN 022
S ANOIML NOTLYINLidVIIN 1 3 zcuxhsow 531830 JINVOINO ONIGVIN I ’
3 Juﬂtu_uoao:u>mn.44¢uu¢ ! SINVO ONICVIN 09
. Se=?  7531931WHIS 1WI3W 1 TUNOT1vI0A 33M4 ONIQVIN 2 .
- - 1 WI1900HIASH ) 1IN 9L AL1T1G1X373 ONIQVIY !

uRSJ—duOZ_QCUCOo_
AINVLIIdNI ONIOV3Y |

417 Ni mu~»_>uhu< AVOAN3AI ONIQVIM

A41718vS10 ONIQVIY 2
A4INJ1 441G ONIGVIN B4
SI1SONOVIO ONIQVIN 264
ININGDTIAI0 ONIOVIN 248

1531 SNO1S.J30 ONIQVIN !
SINVLINSHOD ONTOVIYN 111

)GDPZU»Z. NOISNIHIudw0d) ONIOVIN

3
NO1SN3IMINaW0 ONIOVIN G281

$31N17 ONICYIW 18 -
133M0idd SHIINII ON1QVIN ¢ *-
Hw3L RLULE) e
’zua_ ONv 14193830 50 ONIASI) 0010/ 31u3 o=f

WA vec providea by enic
-

~
r



—

-
I

+
Y

C. Otﬁér Printe5 Aids : _ L 1'= o -

Another useful printed publication which should be mentioned is the
“ERIC Pgocessing Manual,l3 which contains information about ERIC indexing and
other characteristics of the data base, X ; A .

3. Decision: Whether to Uae SEARCH SAVE .. - -~ .

" The SEARCH SAVE feature, which is provided by the DIALOG system for
‘the ERIC files, enables searchers to store:search statements for later
execution with the same®or another search request. :This feature provides .- .
- an easy and time-saving way to handle commonly-recurring search facets (e.g., ) .
a sclool grade level) instead of reconstructing them each time théy are needed,. R
~ Some facets such as elementary/decondary-education might tequire 35 or more - " . 4
terms for a complete descriptions it would be a te:riblgﬂinebnvﬁpience to have -
" .to re-key those terms every time that facet was used in: a search. .

B An example of such a saved facet is shown in Figure 22.. The SEARCH . g
SAVE file may be thought of "as-analogous.to a collection of computer sub- -« - T
programs which can-bé called up by a progtammer when needed. A given in-
stallation may wish to create its own library of SEARCH SAVES for its own
~subject areas or repeating concepts. . An installation may also use already .-
existing ones, by consulting™th¢ list'.of SEARCH SAVES buhlishedmby_Lockheed?ia

' and illustrated earlier in Figure 22. As a side comment here, the useéfulness
of the SEARCH SAVE 1ist would be enhanced by a title index, and perhaps a . :
keyword index. The SEARCH SAVE feature 1s intended to:be used as ‘a basis for -
current awareness searching (i.e., SDI) for a given profile. At the time of

,. - this report such current awareness searching was implemented only on the
“i%,~ Predicasts data base, and no date had been announced ydt regarding its use.

‘.. - ‘with the ERIC data base. ' ' .

. Before going to the terminal, the searcher should note the file number
of any SEARCH SAVE to be used. If no existing SEARCH SAVE is exactly right, Cw h
but oné is needed, the searcher should plan to Greate the SEARCH SAVE as a Vo
separate step.-, . L B : )

.. . \ . . .

A . A SEARCH SAVE is stored when the command END/SAVE, or =/SAVE is issued.

' At this \time the DIALOG system responds, on the terminal, with a 2-character
number, such as 6G. The searcher must record this nusber, by keeping the

" terminalls printout or by writing the number down, in order to be able to o

later RE the search. Unfortunately the number is not printed on the T .
search higtory which accompanies any off-line printed citatioms. It would s
be helpful\ if Lockheed would incorporate the number of any newly-crggted

SEARCH SAVE into the off-line printed search history. i

A saved search may be récalled and used by giving a .RECALL Ln
command, where nn is the previously issued SEARCH SAVE number, followed

by the command .EXECUTE (n). The descriptor postings are newly derived for
the sets specified. The saved search executes to the end, or executes the
get number specified, with all -its previously defined component sets.

P ".; g
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Fig. 22a.

Fig. 22b.

USER SERW.
& .

[ ' a :
oamso‘m&uww

DATE  NAME . TITLE
12/f%132.cLAv _
COMMAND .

. SEARCH SAVEIH!GH SCH)OLS

cLay | RN S
SMERC o .
SAN MATED |

1 . .

#HIGH SCHODLS
#SENIOR HIGH scnnots

"#SECONDARY GRADES

#SECONDARY -SCHOOLS ‘
# SFCONDARY SCHOOL STUDENTS

S g '
2ad "

.SﬁARQH SAVE/HIGH SCHOOLS

w

"#GRADE . 9 _
#GRADE 10\ - s

'GRADE 11 _ . § a
#GRADE' 12 / . -
AHIGH SCHOOL STUDENTS Y

#HIGH: SCHOOL CURRICU'.UH Y W ' ‘
#HIGH SCHOOL ROLE . O : ‘
#SECONDARY EDUCAT ION O oA
$1-13/¢ ' .
FAVA y:

Example of a Saved Search

»

~ SET ITEMS DESCRIPTION

. g& .

25 11863 SERIAL NO.: N/

Examble of Message Reporting Execution of
‘Search Save N, Shown Above
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When a saved search is executed, only its number is reported on the
seéarch history, as shown in Figure 22. A much more intelligible search
history would result if the title of the saved and recalled search were.
given as well. , . “o e

- >
. A
QG'.'

~ The SEARCH SAVE featnre was announced in Fall 197g~; As shown by
¢ the RECALL and EXECUTE command ‘use data in Table 6, it does not. appear to

- have been used very extensively by many. terminal 1nsta11ations, and may not
have contributed significantly to the perfotmance of the;inatallations during:

the 15-day period that we exanined closely.

4, Advance Determination o£ Possible Ways to Limit Outgut

It ahould be ascertained in advance (while discussing the search topic'

with the requestor, if possible), whether a broad or narrow search is desired
by the requestor; how many citations are desired (or expected); and whether

a limitation by date or other criteria would bé acceptable 1f too many cita-
tions are retrieved. How many citations are "too many" varies with.the
individual; most installations have a working assumption - that a number of
citations from-50 to 100 is appropriate, and more than this number is too
many. A few installations feel that mest of their users do not need.or want,

wore than 5-10 citations. - 4q£)5

) Many different criteria can be used with the ERIC file as a basis fbt
limiting the output on something other than a. subject basis. Examples of !
limits that can be used are: L

. date (oE publication, of ERIC accession) - ) : b
. contributing ERIC clearinghouse (e.g., EC, IR) b
~ ..ED versus EJ publication:(ED only, EJ only)

| . type of puplication (state-of-the-art review, annotated
bibliography) :

\ -~

o

'. availability of the cited publication through the ERIC Document
Reproduction System

[

', total number of citations to be printed.

These parameters are often built into search request forms. Sometimes
additional limiting facets can be specified;, e.g., "curriculum work only",
"evaluations only". A written statement of the search request should be
obtained whenever poeaible' such written statements often. provide clues
which can be helpful if the search does not proceed as expected at the
terminal.

- : b -t
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" 1. Equipment Considerations

®
&

C. TERMINAL ACTIVITY | éé

ERIC/DIALOG may be accessed using a number of different equipment

- configurations (e.g., high-speed or low-speed terminals, high speed dedicated

phone linesvor lower speed_dial-up,phone lines; CRT (cathode ray tube) or .
hard-copy terminals or combinations of .thiese).. These considerations were

- gdiscussed 'in more detail in an earlier section of this report, During this

study we used primarily a high speed (480 characters/second) leased line
and CRT terminal, with an auxiliary hard-copy printer; we also used a slow

:'speed dial-up hard-copy terminal. Both types of configuration performed
, sztisfactorily for ‘us, .

-+ - In considering whether or. not to-use a CRT—only terminal, a hard-

-copy-only terminal, or a CRT tef#iinal supplemented by hard-copy prinfout of. .

selected pieces of information, the following points should be considered.

Hardpeopy output of the terminal has several advantages. _u

-

- Useful in tracing and recording previous steps in search execution
(This may be_done on a CRT by the DISPLAY SEARCH HISTORY command.)

. == ,Can be used for divect printing of retrieved citations -at the
terminal

-~ Provides a printed record of file numbers of saved searches (see
previous section on using the SEARCH SAVE) ) .

-- Provides an immediate printed record of the elapsed search time
that can be used for charging and fcost accounting purposes .for
‘those installations that ‘recover costs by service charges.

On a configuration that has both a high-speed CRT and an auxiliary printer,

- ‘the printer is usually used only to print DIALOG commands and desired cita-

tions, thus reducing the volume of terminal printing activity. On hard-
copy-only terminals, all DIALOG responses are printed out; this may consume

. 'a_ponsiderable amount of paper (and make a considerable amount of noise if
;,wmwchanical printers are used), espeéially if the EXPAND command is used.

- Disadvantages of hard—copy-only terminals are:

-- Uses a lot of paper, especially if ZXPAND commands are used;
hence the use of this command might tend to be discouraged

-- Slower speed than CRT terminals (in .characters per minute) for
most types of hard copy terminals

-~

-~ May be noisier than the other alternatives

-- If a high speed terminal is desired (e.g., 480 characters /sec.), -

it is generally more expensive (for both equipment and supplies)
to use high speed printing equipment than CRT equipment.
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' Because Lockheed's response time in delivering'off-line printed citations is d
.s0 fast (ci{tations are printed off-1ine in the early shift of the morning
- following Lockheed's receipt of a PRINT command, and sometimes the same
i ¥# day and then sent Afr Mail), the time advantage gained by printing citations : g
e at the terminal is slight (only a féw days); however, having a paper copy can T
' be useful for recordkeeping -and reference purposes. ' L

) . . ‘
LT We favor a CRT terminal installation that includes. a hard-copy feature,
~"s . but.realize that this may not bé cost effective for ‘some other installations. - L
' " The search speed can be improved through the use of high-speed communications L
~ and display equipment, and this should be considered for installation: which
" do a large volume of searching. Test data reported i earlier sections of
e -this report showed that a significantly larger volume of work. (questions or . .3
~ ~~ searches per hour, commands per hour) wis passed through the high speed ter-. ». - =
i . .ainals for the same unit of time. The high speed terminals can -be cost ”ﬁ@f T
: °’ ‘effective at modergte volumes of seerch activity and provide considerable
e T cost sayings at_high volumes and can be justified from only their fixed "
S commnnicat!pn cost. . T ' o

2. Recommended Keyboard Procedures - - - - | -
e In the previous section we discussed some aspects of searsh negotiation =~ . -
T————- _and preparation which may take place before the searcher goes to the terminal.. . o=
N In this section we will discuss the procedures which may be followed by the P
searcher at tghe terminals. .t is assumed that the installation will have good L
sign on and sign off procéfures to avoid the charges for terminal ‘time while
‘ ‘the searcher takes a h;qak,gu interrupted for any significant period of time,
w1 ewe ' or walks away from the cérhidﬁ! and forgets to disconnect the terminal from .-~
! ~ the systen. ’ : S ; . T
' o - A= -
T e - In most inépgllations undér study here there are probably 4ome tacit . _
S assumptions about. the frame of reference of the searches being doné. One ' P
assumption which has a direct effect on activity at the terminal relates to - '
requestor involvement: Is the requestor;aseumed-t be interested in, and
: capable of understanding the search logic which produces the list of cita-
LT -« .tions? - Or is the requestor assumed to be interes ed only in the output,
.and not at all in the process? Is the search process iterative with respect
to a given request? Or is iteratien limited to rocessing new search topics
for a given requestor? The project team assume that most searches are
R "one-shot" efforts, not expected to be revised jor re-run. However, iteration
‘. may occur when the requestor peeds an update of the search.

- In the long run, it seems likely that a repeat customer will be one
who has derived a measure of satisfaction from the retrieved material. This
- . satisfaction may well be influenced by understanding the search process,
. thus prompting the requestor to participste in future iterations of the search-
process. We feel that requestor involvement is important, and that it can be
- encouraged partly by an understandable search history printout, which provides
the means for evaluating the usefulness of -terms that caused citations to be
retrieved. The printed search history can serve as a very useful focal point
for discussions between the requestor and the searcher about the search re-
R sults. The experience of interpreting a seéarch history in conjurction with
a3 L its output should be helpful in the development of future searches. .

. - -
i

Q. _ S . “4




G

'standability of- output to the requestor, and thrgugh-put speed at the termi-

' ‘provide the requestor with a "readable" printed search history,\and cléarly ™’

";’command (1). This routine prompts the searcher to keyboard the title,
‘then printed at the top of the search history which accompanies any citations

. 2ation results in a very useful and clearly identifiable gearcli output record.
. use statistics reported in an earlier section of this report).

- --fBEGIN BYPASS. In this case the seatch histoty is not identified by requestor, T
= ieearcher, or title. .. ) .

~ déscribed in an earlier section of this report, i.e., a search is bounded’ by

. the searchets.

!

The following recommendations efelmade with teo éoalsuin mind: under-
nal (terminal productivity). We recommend keyboard procedures which“will
indicate the terms and strategy which have produced: thé resulting citationms.
The recommended procedures’ are also relatively fast, though not the fastest -
possible procedures. :

a. Initialization | _ )

DIALOG providea an nitialization routine that is started by the BEGIN
searcher, tequestor, and mailing address information° this information 1is
printed off-line. It is also brinted and displayed at the terminal. Initiali-
However, the initialization routine presently requires a considerable amount

of terminal time (an average of 3.0 minutes to initialize, according to the -

One alternative to using the full initidlization routine is -to use

other alternative to using the full initialization routine for each

..search is to include several "questions'" after one initialization. Fo:.thie~'b9 T T 4?

study we have used Lockheed's definition of "search” and "question" that is

a BEGIN command and an END - BEGIN, disconnect, or END - discomnect combina= S
tion. Questions within‘a search are bounded by additional END commands. Thus '
a BEGIN followed by searching commands followed by an END, more searching

.commands, an END and a new BEGIN, would be considered as one, search with two . . ==

quéstions.- This was discussed in some detail in an earliet/eection of this - °~ .

" report. When several questions. d%e included after one initialization, the - o

search strategy used for each question will be /iricluded in the search history
printed off-line, but the citations printed off-line will usually carrespond
only t e latest section of the search history (the portion since the:
preﬂ{:—sjl%%comand) Because the requestor's terms may be mixed in the
sequence of Searcher actions, the requestors will probably not be able to
easily intérpret the search history, if indeed théy see it at all. However,
terminal time.may be saved by grouping several questions into one search, if
some concepts or terms are used in more than ong question. Such economies
are probably most suitable for installations processing a large number of
search requests, for this approach requires some experience on the part of

[ 4 -.. N
'We recommend that each logically distinct search or-queetion be ini- : .

" tialized ‘separately.” We feel that initialization provides quite’ considerable

advantdges, for subsequent handling and understanding of the printed outputs
It wdhld be very useful if a quicker version of the initialization routine
wete provided, which would minimize the time disadvantage.
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_ " Initialization may be ‘considerably speeded up in the priesent) system -

. . by "stacking" responses, using the semicolon, and providing the inifializa- .

- tion information befor'e the questions are asked. By stacking we me -gending -

.- __Several commands_duripg the same transmission burst. This may be gchieved =
~ simply by keying each command or response.to be sent, followed by A semicolon, 3

. another response and semicolon, and filling up to one line of display (62

" " characters) before’ pressing the INTERRUPT, RETURN, or CARRIAGE RETURN kéy.: o
Figure 23 provides an example of both the regular, and the stacked method '

' of initializidg. ' T o o

LTI
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N
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¥

. " The ;;;EEIngfof searchier responses shown in Figure 23 accomplishes P
the whole initialization\with a minimuin of terminal wait time. Sending 3 o
more than one line ¢f dishlay (62 chdracters) at one time, however, results. :

> in .a‘truncation of the cggkfctigyétring, and this can mean that semicolons L
* .to send subsequent commands\will not be recognized. Stacking would be greatly . =¥

g :

« . fagilitated if the length of\goﬂﬁdﬁﬂ;:tring that could be sent W2rd exterdéd
* . (and perhaps made visibleion the screen). ‘Initialization would be facilitated
if 4 'several-line block weze provided, without separate promptings,iso that

the outputs could be .clearly ;dgntified with a smailé;'benalty in: time,

cle Airs bl

8-

b. Rélavive Merits of EXPAND-SELECT Combination vs. SELECT Alone

o ! Aléhough a search which :'*nalyzed'with.the ﬁrintgd;Thesaurhs‘and-term 'jf%
. . ..  frequegcy lists and tefi out rather fully in advance may not bemefit by use -

fimand, we believe that the uge of the EXPAND command is usually o

of thefﬁ¥¥AND“ﬁ6
prefergble to the use of the SELECT command by itself.

L ¥ A i ’ o S
- . YThe EXPAND command workg on:two levels, The command EXPAND READING, or . ¥
A . EREADING, results in a display of the alphabétically-nearest Descriptors and C
: Identifiers surrounding the characters:READING. (see Figure 24), For each line
~the display provides a reference line nimber (E-number) on the left, the ‘term, v
_ . a postings figure on the right, and¥f. the term is in the Thesaurus, a figurz iﬁ'ff
R : indicating ‘the number of terms relatéd to it. ‘A second EXPAND may be used, -
L -1 T ExﬂAND E6, to view those related terms. The resulting display (see
B - Eigure 25) is equivalent to the related terms (RT) listings under a given
o & Descriptot in the printed Thesaurus. The related terms in the Thesaurus

displays have K-numberd (Rl1-Rn) as yeference~num$ers. ' They may be further

" EXPANDed;.this is equivalent to looking from one (pold face) Descriptor
. heading to another in the printed Thesaurus. ‘ o '

Pl .
AT

i

Ad anéagea of usihg'the_EXPAND'COmmand ére:- . ,' ) _é£"
/,J - . - . ) -: ;
-~ Alphabetically-near Descriptors and Identifiers may be SELECTed o
quickly and easily’ from the’ display, using the-E-number or.a list '
of E-numbers which may include E-number ranges ¢e.g., SELECT E6-E10);

| | . —- Related terms from the Thesaurus may be SELECTed easily from the :
S digplay, using the R-numbers as deascribed above for E-numbers; ) “\

" == The EXPAND comand“is nof sensitive to typing mistakes; it generates

a display surrounding whatever character string is given. 1If the
typing mistake is-near the end of the character string it may still

, .
. . ' . -
e pe - ¢ ’
: . w ’ e : R
l v . .fa
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result in a useful display.  (The SELECT command with a typing
mistake in the term chosen will give back a zero-posting message
and have -to be repeated.) ' o -

¥,
L

~- Less information nccds to be keyed in; e.g., keying in the first

eight or ten characters of a term will bring a display in the
general alphabetic area desired; ' . '

[Ad

~— The EXPAND results in a lookup in a combined file of Descriptors -
and Identifiers, thus saving a double lookup in the printed refer-
ence tools; B -

" == The on-1ine indexes are usuaily more up t?vdate éhau the-printéd
Thesaurus and other printed searching aids.
A disadvantage is: -

. == If ‘'related.terms and alphabetically-near Identifiers are not used,
the EXPAND-SELECT combination requirss two commands to obtain one
term. !

c. kelative Merits of SELECT and Straight Typing ‘vs. SELECT E- or
'R-numbers . . -

— -
-

. ‘When SELECTing terms, 5 options are available. These are:

3 Qgtion 1: Terms may be SELECTed directly, by keyboarding the entire term:

e. g.
kS SREADING PROGRAMS. [INTH*

SREADING READINESS [INT]

Option 2: 1If an EXPAND has been used, E- or R-numbers can be SELECTed as
' follows: ' '

SR1 [INT]

SR7 [INT]
When doing EXPAND - SELECT operations, some time' can be saved by
stacking commands in the same manner as in the initialization routine. That

is, after viewing an EXPANDed display, SELECT several of the displayed terms
before keying the INTERRUPT command (e.g., SELECT E6;SELECT E8;SELECT E10-

"E12 [INT]). Or call for the next EXPAND command along with the last SELECT
' copmand (e.g., SELECT E6;EXPAND ABSTRACTING [INT]). Remember that the stacked

[ 3

* [INT] will be used to denote pressing the INTERRUPT, RETURN, CARRIAGE RETURN,
or other send key. S is the form of the SELECT compand we preferred, since
it is one character and does not require use of the ghift key. Other alter-
natives for the command are the # sign, or the full form, SELECT.

Pl ;lf?
bt

120



<
) v
o
s
%
[

A

L)

-

L
v e

L3
. - .
. 5¢x:_‘-
- e ~
6 NN
PR S

. T ey . . o " B . .
commands must not exceed 62 chakacters...-Onjdial<up hard copy termihals with

e
\-‘p:;-)-.-':-..v-‘fJ - . !

. an 80 character line (where th& ptinthead is positioned at the 21st character),

stacked commands should all be contained on a single line of display before

~line long, depending on the width of the. display screen.

:Optioné 3rénd'4 are eimply-optibns-l and 2, stacked.

- Option 3: Entire terms may be keyboarded and stacked, e.g.

- - SREADING PROGRAMS; SREADING READINESS {INT]

. " With this option the-size of the 62-character "window" for data
: entry usually precludes stacking more than two or three Descriptors.
~ Also, if terminal errors ocenr, the effect of typing out full
~ Descriptors, if they are lost by error, is noticed!

. ggtion'bz After an FXPAND, several E- or R-numbers can bg SELECTed by-stéck@ng,.

9080 .
SR1; SR3; SR9 [INT] |
Options 1 through &4 result in each SELECTed term being displayed on

the search history. This provides a clear record of exactly which terms
have been used.

- } - Option 5: Another mode of SELECTing involves a group of E- or R-numbers

separated by commas (or hyphens), e.{
. 'SR1,R3-R5,R? [INT] |

With this option, the invididual tei™s are not shown on the
search history. The E- or R-numbers are shown, along with
the reference point to which they relate, e.g.

R1,R3-R5,R7

IT=READING
(Note: If many terms jre selected, sometimes the reference point
1s truncated on the search history.) :
Option 5 has the effect of creating an automatic ORed get. It is most
efficient in terms of time. as long as changes are not required later in the

i

. gearch. The automatically ORed set, however, normally coatains items from

only one screen display,.and thus unless all desired terms for the facet being
developed are located on one display, a COMBINE command will-still be needed
to OR together the automatically ORed sets from several screen displays.

If it is decided later in the search that a certain term should not be
included in thec ORed set, the set will have to be created again, unless NOT
logic is employed, with its attendant danger of excluding citations containing
both acceptable and unacceptable Descriptors. ' :

1219
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Oytion 5 implies limited requestor involvement in the search strategy,
'since the requestor cannot see, from a list of numbers and a reference point,

what tefms are actually being used (unless a hard copy terminal was used and

'tbe requestor is supplied-with the full search record).

. We ireccommend option 4 as ithe usual. approach, a method which is fast,
but which is also fully reported on the search history.

i. d. Timings of Five Alternative Procedures for SELECTing Descriptors o »

The 5 different methods of SELECTing Descriptors were timed, in order
to obtdin some idea of the time differences involved., Table 19 shows the -
results of this timing exercise.,A :

SELECT straight typing and SELECT R—numhers were compared, using either

* individual sends ([INT] after each command), stacking (semicolon after each

command), or chaining (comma after each R-mmber chosen). For the SELECT R-

‘numbers section, a display ("EXPAND LIBRARIES") was generated before times

were counted, and an END cummand was issued so that only the time for -actually
SELECTing would be measured. (The display of LIBRARIES and its related terms
was not affected by the END command). We did not include the time used for

'EXPANDing to obtain the display, because the number of EXPAND commands pre=-
‘ceding any ode SELECT sequence could vary: one EXPAND would be needed to
“create an ‘alphabetical E-number display from which items could be SELECTed;

~ another EXPAND would be required to create a Thesaurus R-number display; a .

further EXPAND to look through the Thesaurus; perhaps a PAGE command to view

a second page of a display. From the LIBRARIES display, ten teris were SELECTed .

-— the second, fourth, sixth, eighth, etc., related terms. After the ten had
been selected, by whichever method an IND command was issued, and the elapsed
time reported’ by the system was noted. This process was repeated five times
for each of the five modes of SELECTing. ' Results indicate that option 5,
"chaining" (using commas with one select command) is fastest, requiring an
average of .34 minutes for ten non-adjacent, terms from one screen. ''Stacking"

SELECT R-numbers (option 4) ias next fastest, requiring an average of .74

minutes for selectirng the same ten non-adjacent terms. (This is the option
preferred by the project team.) Third fastest was option 3, the stacked

sending of straight typed terms, with an average of 1.61 minutes to select

the same 10 terms. »

Individual sends for SELECT R-numbers (option 2) averaged 1.96 minutes

" for the 10 terms, while individual sends and straight typing (option 1) was

the slowest method, averaging "2.23 minutes to SELECT the ten terms.

The difference between the extremes in time is almost two minutes for
ten terms; this is enough time to consider seriously for routine procedures.
(However, the overhead time of EXPANDing the term LIBRARIES in order to create
the Thesaurus display would lessen this difference slightly. On the high-speed
terminal at which this timing experiment was performed, the time required to
create thé display was minimal; however, on a slower terminal the time required
to’create the displays could be noticeably higher.

*
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RESULTS OF TIMING EXPERIMENT FOR SELECTING 10 DESCRIPTORS -

. :I'f'}

>

-

Time to 'SELI_;_C‘IO Descriptors (in Min.)

Sy

a §

Average

“With Individusl Send

Option 1

SELECT
Straight

.. Typing _

2. 03

1.84

2.65
2.21

2,45

2.23

ir

Optipn 2

".SELECT R
Numbers

1.49
2,20
2.59
1.69
1.84

1.96

' With Stacked Send ()

: o
SELECT SELECT K
' Straight  Numbers
Typing

| 1.34 ; .M
1,68 7 .89

. 1.31 075
1.3 .65
1.3 >0
1.61" O .Th
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h

With Chained Send (,)
ﬁ£ i¥ ion |

§ :SELECT R .
. - Numbers.

R —————

.46
.36

a.,:
.,

.32
.28

.31
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-Table 19 shows that stacking commands results in definigeftime savings-

"%, between options 2 and:3 illustratcs that efficiency in sending“comnahddﬁ(ifé'hf

1,,;“Sq£ stacking) has wore:effect on time used than efficiency in keyboarding N
o ;(kéy;ggkﬁn;y short Brnumbers_rather than full Descriptors). o

e ﬁ;?ﬁeén the two fastest methods, option 4 (SELECT R-numbers, stacked),
" and option 5 (SELECT R-numbers using commas, chaining) there was an average
difference of only one-half minute for the ten terms. We believe that the
" use of option 4 is worth the extra half minute, since the resulting search
history, displaying each term SELECTed, will have increased readability.

.' .. 3. strates! . . * ) ' —'.ﬁ

- ae Number qg Terms Needed to Adequately Express Each Facet of a
g Multi-Facet Search L - R -

A e - : '
Due to the Yrequent use of broad concepts in searching the ERIC files,

34";--’f-5n§'td the charactexistics of thé ERIC indexing language, one of the questions
T T Uy faced by searchers at™the terminal is the following: how many terms will ade-
iy, - ' .quately express a given et. (or aspect, or concept) of a multi-facet search?

7 ' fﬂbﬁ:mugbﬂeffoggjahbuld be eiﬁandsd'ip looking for possible Identifiers (ERIC's
% ' .free'indexing terms), and for varTant forms of terms, such as plurals, mis-

spellings, and alternative punctuations?
. . i e _ .

o c The answer to these questions e not obvious when one is dealing with
O intersected sets. Sharon Jewelll’ hus given some approximations of the kinds

C - of retrieval quantities one may expect from intersecting heavily- and lightly-

.- . . posted terms. To dévelop guidelines in terms of facets containing several vt

" - terms, an attempt was made in the present study to measure the effect on re-
trieval of using varying numbers of terms to express each facet of some real

questions, with two or three facets per question.

We measured the incremental effect (in number of output citations) of
1. adding each additional term to the facets of 2- or 3-way intersected searches
' . (searches incorporating 2 or 3 sets combined with AND). We chose Lo work from
. the heavily-posted terms outward, adding one term to each facet (unless the
_ : facet was a SEARCH SAVE) at each increment. We comsidered working backwards,
C e by subtracting one term from each facet at each decrement, but.rejected this .
method- because the facets had widely divergent. numbers of terms, and it would .
have been difficult to determine at what point to decrement the smaller facet.

. As a source of real questions, search requests relevant to their personal
\ 1interests were solicited from Ph.D. students in the University of California, .
Berkeley, School of Education, from ILR staff, and from some persons outside
. the University of California. The recipients of the searches agreed to make
i relevance judgments of the output. /
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uli | was performed in this way. :
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o
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Sba;éhes were negofiated during personal intervié&s, exceptléor one.

- search which was negotiated by a colleague of the requestor. The Thesaurus

was used as a source of terms during these interviews, which were held before .

" - the searchers went to the terminal. High recall performance rather than pre- -
- cision, was emphasized in the formulation of the question. :

" At the terminal, the searches were first run in an "exhaustive" manhet.

‘trying to extract as many potentially relevant reférences as posgible, in order
‘to identify the set of relevant citations in the file. Variant forms (additional
.Descriptors, Identifiers, singular-plural forms and mdsspellingé) were SELECTed

whenever appropriate. A total of 14 searches, with a total nuqﬁét of 364 terms,
L -

- We attempted to use as many terms as. possible to express each facet in
order to find the point of diminishing returns: i.e., the p::nt at_whicﬁ the
addition of further terms. did not result in new citations being retiteyed, For
the searches done, facets were represented by a range of 1 to 19 terms with an -
average of 11.4 terms per facet. Each term was SELECTed separately in order to
have it identified with its postings figure. This method as netesdary for '

- collecting the numerical data but also coincided with our hoice of optimum

searching approach as discussed in an earlier section.

In the searches used for this section of the §tud7, two or thr.e facets
were used in one intersection. In some of the searches,’several alternative
set 1nterqections were made; one was chosen for the study.

In most of the three-facet searches there was a/facet representing age -
or grade level; such facets were handled by using established saved searches

where they existed. S5ince SEARCH SAVE returnus a complete, merged set’of term
° postings, it was not meaningful to break the set apart in order to treat the

individual terms incrementally. A searcher would not benefit by breaking apart
sets returned by a SEARCH SAVE; if the sets wcre not appropriate the searcher
should, at another time, create a separate saved search. For this reason'we '
did not include SEARCH SAVE facets in the incremental treatment. One or two
searches had grade level facets which were not already the subject of saved
searches. These facets were incremented. L

The searches were completed in the exhaustive manner, and results were
sent to the users for relevance judgments. Relevance judgments were received
in several different forms, ranging from a binary yes-no, through a "new" vs.
"dlready seen" and "potentially useful" vs. "not worth lcoking into" judgment,
to a 1-4 scale of relevance. From these judgments a binary rating was extracted,

" . incorporating the "most relevant" citations, whether previously seen or new to

the requestor. . . '

Relevance is a judgment as to pertinence to an information need, even-
tually as perceived by the requestor of a search. Precision may be considered
as the ratio of the relevant retrieved citations to the total set of retrieved ®
citations. Recall may be considered as the ratio of relevant citations re-
trieved to the total set of relevant citations in the file (which-is generally
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‘unknown) . - For an in-depth’ discussion of these and bther measures, see Lancaster's
Information Retrieval Systems: Charactleristics, Testing and Evaluatiom.

Afiother excellent discussion may be fo#nd in King and Bryant s The Evaluation /
of Information Services and’ Products.

i Several of the searchies’ achieved quite low precision figures. In some
" "'cases this is probably attributable to the difficulty of matching -the séarch '
5 i question to the data base; in some cases to insufficient experience on the
. part of the searchers, resulting in omission of important concepts which should
: have narrowed the seaich; in other cases it probably reflects the use to which
i the material was to be put. Ph.D. research is apt to be concerned with theo-
',*’reticsl rather than practical aspects, and a good many of the retrieved cita-
/.. tiohs.reflected a "how to do it" approach which was not gf interest’ %p severall
L of these users. .
. .

After the ezhaustive run had been\nade, the searches were run again,
. this time selecting terms for each facet iu-decreasing order of the number of
postings. e :

. "

Then an iterative process began. Taking the most heavily posted term
" from each facet (except the grade-level facet which was usually expressed by
‘a8 SAMEg “and wastnot changed in any way), we combinéd tliese using:AND
logic, and’ printed the resulting set (using format 1, for brevity), e.g?*

C 1#]1

- . In this and the following examples "C" indicates the COMBINE operation, |
. "#" indicates the AND operation, while Nyt indicates the OR operation.
<

Then we took the first two most heavily-posted ternms from each facet,

combined them, and printed the resulting set, _ ®

" a

i .}LT; g c (;+2)*(11+1z) )

[./J o~
U3

This process was continued untfl the full set of citations retrieved
by the original, exhaustive search was reached. .

A three-facet search with one facet represented by a SEARCH SAVE was
treated as follows:

C 1#11*21 (where set 21 represents a saved search)’
, o (l+2)*(11+12)*21
| c (l+2+3)*(11+12+13)*21
An example of .an incremental search is given in Figure 26.
Sixteen increfentai searches were performed, and fourteen of them

were used for this study. We obtained some very broad questions, and found
that in these cases we were working very near to the limits set for the

v oo
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. saT 12E8S
1287
2. 105

3 .98

s 3
S 69

6 69
-7 83
'8 33
s 21
0 118
11 1366
12 016
13 8N
1 825
15 680
‘16 579
17 391
18 365
19 . 383
20 337
21 283
22 265
23 oM
28 62
25 82
26 39
27 5
28 567
29 5264
30 28
31 5
32 12
33 9
n 15
35 1
36 28
37 25
38 550

)

oSO NNELS

TITLE AEDIA ABD DEAP lbﬂé)!!é:,,-

INCRRARNTAL SPARCH

DATE/PILE 3-13-74/1
. SBARCHER JO ROB1ASON
REQUESTOR .
: ADDRESS 1Lk
- 3=13-T74 .

. SEARCE BISTORY
DESCEIPTION
1T=DEA?P |
IT=DEAF EDUCATION
IT=DEAT CBILDREN
IT=L1PKEADING
Ir-allulL.COBBUItCITIou
IT=S1IGN LAWGUAGE
IT=DEAF RESEARCH
IT=PINGER SPELLING
IT=VISIBLLE SPECCH
IT=DEAY 1WTEBRPRET1NG
IT=FILAS
IT=VIDFO TAPE RECOEDINGS
IT=TELLVISION
IT=19STRUCTIQNAL T!L!'ISIOI
IT=TELEVISED IWSTRUCTION
IT=1NSTRUCTIONAL PILBS
IT=CLOSED CIRCU1T TELEVISION
IT=PILASTRIPS
IT=FILN STUDY
IT=NEDIA TECENOLOGY
IT=PhOGHABING (BROADCAST) .
1T=TELEVISION VIENING
IT=VIDEO CASSRTTPE SYSTAAS
IT=SINGLE CONCEPT FILAS
IT=0PEN CIRCUIT TELEVISION
IT=ARINATION
IT=TRLRVISION INSTRUCTION
10243080546474849+ 10
110124130 149150160 1701841942021
20029

11

(192) * (11412)

(102¢3)* (11412013)
(1420348) * (114124130 10)
(102030R05)‘(1101201301.015)
(10203404506) * (114120134 10015416
(142¢308454607) ¢ (114124130100 15¢
142434445464748

Figure 26. Example

i a3d

2 PRINT SUNBARY.
O, PILE ICCIISBT rar
R 1 s S

'of an lncremental Search
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DIALOG system, both in tetms of number of sets used (DIALOG allows 98 sets)

: "and in terms of number of postings involved in the sets created.- In the

i - . d4ncremental searches we were constantly creating new sets; if several of these
: - _sets had .thousands of postings, disk space was used at a terrific rate; thus
..three of the broad searches came to an impasse with the.message "DISK STORAGE

~ OVERFLOW". -One of the searches was néarly complete (it had achieved 97% of
the. retrieval from the exhaustive set and there was only one more term to
incremént), and is included in this study as if it were actually a completed
~search., ,The incremental searches for two others could not be coupleted because
they ran into the system limitations. ‘ -,//

prics for the’ aearches Tun are given in Appendix B.

Table 20 showc the incgemen:al effect, in terms of the number of cita-
tions retrieved, of adding one more term to each facet., Remember that %all of
. the terms have been added in order of decrdasing frequency of postings. - Terms

~ ‘added without increasing the amount of output are also shown, This same data
' ~4s illustrated in Figure 27. Note'that in eight out of 14 searches, from one

because the output had already been retrieved by other terms (with higher

e results noted here are probatly largely due to the tedundancy
rélated terms used by ERIC indexers. : ‘

~ errors,
~and overlap

. Table 20 and re 28 show the parcentage of . the total output citations
“(combined relevant and non~relevant) ‘retrieved at each step. Using just the
four most heavily-posted termi\per facet, all but three searches had achieved
more than 502 of :the exhaustive output,.and eight out of the 14 had achieved
702 or more of the full output. Witg/fén terms per facet, over 962 of the

. citations had been retrieved in all~14 searches. -

T © _Table 20 and Figure 29 show the percentage of - the releyant citations
retrieved at each incremental step. Using just the four most heavily-posted
terms, ten searches had achieved 50% or more ~I the output judged relevant.
With ten te. 13 per facet, all but one seazch had retrieved 92% or more of the
output’ judged relevant, but two searches did not achieve the last relevant
citation until the thirteenth term was reached. The fact that two searches

. required the thirteenth term (in rank order by number of postings) for comple-
tion of the set of relevant citations indicates that specific terms with low

. postings may sometimes be important to a search, and gives warning that
searchers must wot rely only on frequency of postings for information value,
For a discussion of the inverse rzlationship between information value and’
frequency of term assignment, see Tell's The Use of ERIC Tapes in Scandinavial®
and Williams' "Functions of a Man-Machine Interactive Retrieval. System", 1%

: From the results of this study we conclude that for ERIC searching,
S 1f exhaustivity is a requirement, there seems to be very little to be gained
+ by using more than 10 of the most heavily-posted terms per facet. (Of ccurse,
gome facets will be completely satisfied by less than 10 terms.)

"to ten terms were used which had no incremental effect on the output retrieved,

~~postings). Many of theﬁ? terms which had no effect on the output retrieved . - .
~'were-infrequently-used Identifiers, or had spelling, punctuation, or spacing .

k%
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e " . " "For fairly exhaustive searches with two facets, then, it is possible
- “.that up to 20 terms would be ‘heeded, ,while for three facets up tg 30 terms
- ~ would beg needed to retrieve most of the relavant citations. e are, of

course, merely guidelinés, and not absolute fighres.
"This does not  mean that relevant fterms in exceas of /fo should be -
* routinely ignored, nor that selection of terms should be giade solely on the
" . . -basis of number of postings. Indeed, the choice: of tersd must be made by
“© . meaning, not by number of postings. i S |

s ‘ - v
£

- ‘ r study does indicate, howéver, that the extra effort of searching - o E

-, for misspellings, or periphérally-televant terms ig not productive. This =

finding agrees with the data on vdriant forms thst was reported in an earlier.. -
‘gection of this report. Centra],iy relevant -Descriptoxs or Identifiers, T

_‘;'5'_- regardless of tlieir number of ?tmtings, should certainly be included in the ’ ) . %
B . search statement. . - ! g | N W
o . . . * " o - R . : ) . ~ - . Tv - i
e | Tetms with.very few postings will seldom have an impact if the centtal

it b e

' Thesaurus terms'appropriate to the search are used. Terms with few postings P
= ghould probably opnly be chosen if they .are specifically pertinent to the search.
topic. : - oL T ' ;

R b.%Methods of Liniting Quantity of Output and Their Bffect on Relevance |

. Near the end of an on-line search on a given question, one is smti-p
confronted with a "too large" set of output citations. Aside from changes in ,
the search facets or terms from a subject point of view, the general procedure .
followed to reduce the size of such final output sets is to use one of the . S
LIMIT options available with DIALOGZ. In an earlier section of this report, the.
analysis of frequency of use of cummands by terminal operatord shows that the
: . LIMIT coumand is used 0.84 times per question, accounting for 3.40Z .of the

o commands used per question. : v : '

-

ﬂ!ill‘"’;-l -'-;I’;-'E

e b R

T

In an effort to identify factors that might be helpful in limiting the
selected output, we investigated the effect that several different kinds of
limiting factors would have on the number of citations retrieved, and on the
percentage of relevant citations (from the exhaustive set) retrieved.

(1) Limit by LIMIT/MAJ Command

In the ERIC system, major applicability of a given Deacriptor or Iden-
tifier to a given document is indicated by the presence of an asterisk preceding
that term. In DIALOG, major value is represented by the MAJOR sub-command of
the LIMIT command. The Summary of Significant Rules in the ERIC Processin ‘

. Manuall3 specifies that "Major Descriptors (identified by a preceding asterisk)
are limited to five (5) per document. The maximum number of Descriptors is
not limited but will depend on the nature of the document. Major Identifiers
are limited to one (1) per document. The maximum number of Identifiers is not
limited." 1In practice, 10 to 12 Descriptors are typically used in ERIC in-

dexing, while 6ne to three Identifiers may be preseat..

/
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‘The LIMIT/MAJ command allows the searcher to reduce an output set by

- specifying that it must contain only Descriptors or Identifiers designated by
. the ERIC indexers as:having major value., As approximately half of the terms

precision). . '

"for a giyen citation may be'major terms, the yield for a given facet could be
. expected ‘to be cut in half b} use of the LIMIT/MAJ command. .An intersected

set could be expected to be greatly reduced by ‘this method..l

The LIMIT/MAJ command returns a set sattsfied only by’ Descriptors or
Identifiers marked by an asterisk (ERIC's way of indicating major applicability

©of this Descriptor to this document)

We were interested to see whether the use of the LIMIT/MAJ command re-
sulted in an output containing relatively more of the' relevant citations (higher
precision than the exhaustive set), or whether a decrease in output would be
coupled with a proportionate decrease in the number of relevant citations (same

s

When used on an intersected set, the LIMIT/MAJ command, as implemented _
at the time of the .study, required at iezst one term in eacl intersected facet
to have MAJOR value (i.e., to carry an asterisk). In a three-way intersection,

_ . this.can be very restticttve because some of the facets may not include a major

The Lockheed DIALOG Termipal ‘Users Reference Manugi? suggests, ''Use the
limit command on key conceptual terms go that only major Descriptors will be
selected. It is usually best to limit |individual terms rather than sets
resulting from the combinatiqgn of term% \\ ‘

We investigated the LIMIT/MAJ °°¥mAQ3 along these lines, using'this
command on the ORed sets of terms making the "key" concepts, rather than
on "key conceptual terms" alone, However, in some searches it was difficult

- to decide which concept should be considered the key concept, so we used the

LIMIT/MAJ command separately on each.facet except the grade level. This

- parallels the treatment of the grade level facet in the incremental searches.

. This task was carried out at the same time as the incremental searches
described in an earlier section of this report. Having obtained the exhaustLive.
sets for each of the 14 searches, we proceeded to use DIALOG's LIMIT command
and other.methods to cut down on the quantity of output,

Eleven of the 14 searches described in the earlier section were used
for this study. Uf the three searches not included, one triggered "DISK
STORAGE OVERFLOW", and because of a searcher error the output sets for two
were not printed.

The LIMIT/MAJ command was used on -each facet except the grade level
facet. Each "MAJOR" facet was theun intersected with its partner facet in
unlimited form, e.g., the partner set could contain asterisked or non-
asterisked (MAJOR or MINOR) terms. The results of these intersections were .

" NRed together, giving a set where a MAJOR term from either but not hnecessarily

both sets was present. This ORed set corresponds t» the way the LIMIT/MAJ
command operated on an intersected set in an earlier version of DIALOG.

' . e
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.........

These sets were then comparéd with each other and with the set result-

ing from using the LIMIT/MAJ command on the previously intersected set, in

terms of relevant citations retrieved. The percentage of the relevant cita-

_tions from the exhaustive set wag determined.

. An;example'of the way in which sets were limited and combined is given
in Figuré¢ 30.  The results of this fgperimEntal work are described in a later
section of this report. R O :

'(2) Limit b 'AcCessioan

Although DIALOG implements/the accession number range as one parameter
of the LIMIT command, for expediency this operation was done manually from the
output of the exhaustive set. We feel that, whereas the ability to limit by
time is very important, using accessgiorn ‘number range as presently required
under LIMIT command is an awkwayd means by which to achieve this effect. . One

‘must look up the desired accesg§iou numbers in a table printed for the ERIC
.Chronolog; one must also LIMIT/ED numbers and EJ numbers separately, because

they are separate series of njmbers. It would be far easier to use a year-.
month parameter for accession range limitation; such a parameter would have
the additional great advantage of beirg usgful across datd bases.

In° fact, RIE issue nimbers are élready gtored as an invertad file
(Figure 31).- If this file were made numerical and stored as YYMM it would.

be much more useful. . :

. It would be very hélpful if Lockheed would implement a YYMM chrono-
logical feature as one of the options available with the LIMIT command, in-
dependent of the data bgse being searched. The accession number prefix (ED,
EJ) could still be accepted as a modifier when appropriate.

*

(3) Limit by Pfinting Only the First N Citatioms

Several instaLiatiohs have used this type of output limiting; we tested
how this method affeé¢ted the number of relevant citations. Seven of our 14

" gearches produced more than 100 c¢itations; using a limit of 100 citations the

percentage of relevant citations was® calculated for six of these searches.

~ Three rese?rchers.for whom searches were done during this study
mentioned finding more "good" citations towardsthe front of the output.
This may reflect /greater timeliness (the newest citations are always printed
first, unless the searcher requests another sorting sequence), or better
acquisition effprts by the ERIC clearinghouses in more ‘recent times, or
greater applicgbility of CIJE citatioms (which appear at the front of the
output) to their-research. : .

—

(4) Results of All Attempts to Limit Output

Usin/ the LIMIT/MAJ command on a previously-intersected set, an average .

of only 337 of the relevant citations was retrieved from an average of 27Z of
the total citations. This seems to be a too-radical solution to the problem
of too muth output.
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ann AND DEAF EDUCATION

SB? ITENS .

46 -

87
48
&9

53
54

CONOVNZWN -

287
105
98
73
- 69
69
83
33
21
18I

.J366

1016
871
823
640
579

391
365
343
337
283

265,

64
62
82
39
5

567

5268

28

311
3285
a8

12

.13
17

SEARCH HISTORY
DBSCRIPTIOH
IT=DEAP
IT=DRAP BDUCITIOB

IT=DBAP CHILDREN .

IT=LIEREADING

IT=NANUAL COMNUNICATION
IT=SIGN.LANGUAGE o
IT=DEAP RESEARCE
IT=PINGER*-SPELLING
IT=VISIBLE SPEECH
IT=DEAP INTERPRETING
IT=FILES -

IT=VIDPO TAPE RECOEDIBGS
IT=TELEVISION

IT=INSTRUCTIONAL TELEVISION

IT=TELEVISED INSTRUCTION
IT=INSTRUCTIONAL PILMS _

.IT=CLOSED CIRCUIT TELEYISION .

IT=FILASTRIPS
IT=PILM STUDY

=MPDIA TECHNOLOGY
IT=PROGRANING (EROADCAST)
IT=TELEVISION VIEVING
IT=VIDEO CASSETTE SYSTEMS
IT=SINGLE COXCEPT FILNS
IT=0PEN CIRCUIT TELEVISION
IT=ANINATION .
IT=TELEVISION INSTRUCTIOY
14243+4+54647+48+49+10
11+12+13f1u+15+16f17+18019+20021
28%29 .

28/0153 .“?
29/18J - LcM\\',-/MAT

30/KA0
46429 (_
57428 | ’ .

Figure 30. Exarple of Use of LIMIT/MAJ on

Different Set chblnations
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e The resulte of LIMITing one facet to MAJOR and intersecting the resul-

tant set with its pdrtner set in full form produces better results in most
cases. An average of 60% of the relevant citations was retrieved from an
-average of 53% of the total citations. However, the best use of LIMIT/MAJ

—=for these searches appears to be the ORed set of intersections of one MAJOR

facet with a partner non-major facet, ‘and vice versa. In the study, this

- method retrieved an average of 85% of the relevant citations, from an average

of 75% of the total citations. In nine of the 11 searches studied, this ORed

-set retrieved a higher percentage of the relevant citations than of total
-citations. Nonme of the other possible ways to use LIMIT/MAJ appears to_ be
" "ag successful. It must be noted, however, that the ORed 'set we are speaking
. .. of doeés-pot reduce the total number of citations retrieved- as effectively as
- - some of the other versions.

- We feel that this data indicates that it would be helpful if another
\type of LIMIT/MAJ command were implemented vhich would retrieve items having
MAJOR posting in-either (any) facet of an intersected gset. This commandi_

' sh uld not replace the present LIMIT command, but should simply provide

‘another option. A further option which would be very useful in cases where
tors want output only from a given time period would be the provision
T/YYMM~-YYMM feature. This could augment or replace the present

';-LIHIT by accession number feature._

. As to recomendations to searchere, no harc.i' and fast rules can be
given. We haVe .attempted to provide a "menu" of possible methods of reducing

. output quantity, and must leave it to the discretion of the individual searchers

which method they choose,

.\I .
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.Thble 1, Chronological Record of Searches. Pbrformed by All Searchers,
tgper,ae tarough November 1 _

= Y

“Mime at Start - 'J;me at & s1@gsed Tine Reported

Searcher Day . of Search of Search = by DIALUG (Minutes)}
' Thurs. %ﬁ? - '
JT - . 0ct, 18 5:18 : ' 5135 : 15,98 -
AH R 5136 . 555 15,56
—AH-- 4,“, " ' 515 ' 6381 16,23
R Y " 611 . 6330 SR U
JT " . 6136 N1 > _ 14,39
AH " 6148 7206 | 17,16
AR " 7407 - 7126 . ~ 18,03
JT . " 7129 - L] i 14,87 -
JT - " 8113 8329 . . 15,08
- AH ' “w 8130 - 8i15¢ - 19,66
- JT ” 8152 9:10 . 16,83
. JR " 9317 9135 o . 16,00
JT _ " 9132 ’ 9450 - | - 15,80
AH " - .9350 - 10,08 | 17.19
JR L 10,25 11:15 ! 3L 43
JT w - 11415 _ 11:3% : 16,5
JR W . 11445 1200 -17.35 o
oo " 11155 2016 19,58 4
AH | " 12,18 12:35 . 16, 5% ’
AH " 12435 12450 w12,k
JT "o 12455 1306 ° . 12,18
JT .oo" 1:08 1420 12,12
i - ' JT Oct, 25 .. 9125 - 5138 13,41
L .. JdT e - 5440 _ 5155 SRR UV
o DT - o 5155 - 6119 25,17
DT. - .o 6317 6341 17,12
v JT " 63150 702 13,28
e o - JT " ' 7132 7145 . - 12,06
S : DT " 8120 T Bile3 . 16,90
JT " 9440 T 9355 - 13,85 1,
JT ' " . 10400 10s15 1,3.(33 Y
AH "o 10315 10339 20,86. '
AH " 10440 © 10156 _ 15,12
JT - " 11301 16. 14,87
JT " 1136 : 13,92%
AH " 12,18 , 336 ’ 16,06
AR - " 12336 "12351 14,45
AH " 12451 1506 14,29
- JR " - 1310 . 1,30 : : 18,81
I. . :
e #Indicates that the system was down during part of this search,

—=—---~ - - —$The alapsed time reported by JLALLG on-line at the end of each search, )

L 3
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"~ Table 1 (continued)

. Searcher

-JT

CT
AH
,»-.AH..

" JT

JT'

AH

S JT

JT

C AR

JR

o

o
Oct, 25

.”

«

."

KL

"
»
"
"

"
.
"
”
”»
"
1]

"

”
- “
~-Fon,

Cet,

"
-

"

Time at Start

of Search

5110

5i25 -
5136. -
5150

6110

6326 |

6138
6156
7421
7125

. 8105

8452
9116

< 933

9151

10510

10130
10450
11,08
11,

1238?

12425

12445
. 1400

5115

- 5327

5340
5153
6312
6130
63hly
6158"
714
8:07
8:22
8135
8150
9305
9124
45
10316
10332
1100
11,28

11458
12420

12335
12451
1:10

Time at =nd

Elapséd Time Reported

of Search

_ 5'22

6136
5150
6108
6325

. 6340
6352

7:10
7125

7139 «

8145

9:08 .

9134 .
9150
1007
10436
10149

11,08

11;31

11,57 °
12320 -

12:40
12:59

1515

5127
5340

5152

6310
6324
6 slids
6358
7313

- 7126

8321
3135

8349 .

9103
9117
9139

1016

10:31
10458
11,12
11445

- 12310

12:3%
12:50

1:10
1425

149

*figs

by DIALeS (idnutes):

11,02
11,88

- 13,28

16,05

13.9%

12,37
12,97
13,09
13,18
13.54
25,61%
15.36
16,74
13.21
15,31
14,37
15,62
17,14

- 21,68

18,07
18,24
14,12
13,44
16,27

10,51
1101
11:67
14,52
133
12,59
12,89
12,23
13.76
11.65
12,16
13.24
13,10
11,59

14,87

14 ,80%
13.71

23,29+

12,47 -
14,72
12,70
13.55
15,04
18,37
12,33
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. Table 1, (continued)

: o “Time at Start ~ Time at End Elapsed Time Reported.
" - Searcher Day ~ of Search - of Search by DIALOG (Minutes) -
-+ Tues, o ' - . g
Oet, 30 75100 . 545 14,96 ST
Lo 5116 ' 5.3 14,90
Sﬂg# N 5155 -0 13,03
' ; S T 6108 13,49 _
i :,3;19 . : 6122 C12,17
'&&- 6537 12,32
6130 . .. 8152 R VXS
61543 7:09 . 14,27
7:100 . . 72k ' - 13,09 _
725: - B 12,08 |
8:01 g 7w, Bl . 11,93, . . -,
8415 p 8130 . - 13,83 :
T, 8;&5 : _ 83% 10,48 ',s., .
8:50 S 9402 14,07 . -
- - 9426 - « 12.30 -
. " 10402 11,82 - |
10003 . : 10,18 : 10,87 LR

-

SLLLLLLLLL L L EEEEE
- AR

g -
?‘3:::::;::#:::::::::#_::
e
-
&
.

; 10037 1145 1578
i & 11'ﬂ o : 12'12 ' l 18."’6- - »__é:;‘_
3 * 12:13 - 12432 . 18,29 . .
. 12:33 # 12, 19,49 L
G 12459 ) 1.1 . 16,60 : ) L=

Oct, 31 - 5439 L 5155 15,09 ,- | - Z
* 6:01° _ 6:17 15,37 -
" 6123 6140 BTN | v
m . 655 RO N 16,18 g
7120 . T3 - 16,38
" ' 1000 - ‘102 ; 20,57 , S
. - 10:25 103445 L 18,79 e

" 10445 , - 11400 14,25 PR
J 11,00 11425 . 16.97 - | - S
| . 11417 11,32 13,49 |
JR " ' 11433 ' 11:50 15,28 |
JR " - 11450 . 12,05 13,97 b

JR .. 12306 12,28 18,90

JR & DT . " 12:42 1,12 : 21,89

DT . - 1516 1431 . 14, 3

DT w 132 143 e 11,69

Nov, 1 Sslb 5830 .28
.. 5430 | . 53 . 12,21 -
. 5346 : 6100 . 12.50_
6109 6125 _ s 15,04
6325 6340 , ‘13,84
645 7300 : ih,99

$Y5Z22888Y

- i 720 . O _ 15 23 &
| 8100 8:13 12,44 o
‘ 8:15 ' 8130, ) 13, ‘bo '
~ 8330 Bt 12,94 @ L
845 - 9100 T . 1.80 v
- . 9120 - T o ' 13.12 '

9135 9sk? 1
9ils? 10:00 - 13.17 b

10001_  | {"0 10313 \ 10'.9_2 Lo '.“_ | i

. 88 $ 2 ¢ 2 2 ¢ 33 23 s 3




parcher

JT
- JT
JR
oT
JT
IR
JT

N
.
;
X
3
\
\

. Tasle;l. (continued)

Day
Thurs,

"
"
"

ow o,
4w
117

"

of Search

10455 L

11;08

" 11:20

11440
11:58

12;:42

12:58

1:15 "4

of Search

‘11308
. 11320
11440
i 11357

12114
. 12356 -

' 1412
1:28

[

2

dod

Time at Start~  Time at &nd .- <lapsed Time Reported

by DIALUG (:inutes)

12,33
11,87
16,93+
14,27
16,77

13,70 -

13,12
12,80

s X

g

2



‘Table 2, Elpased Time for iach Search Arranged According to Searcher (2xcluding Searches
Dune when Systen. wa.s Dotm), with uumulative Mean for Zach Searcher,

S ‘Searcher: AH - JT . . _JR oT
- Thurs, - Elapsed Cumula- _ Zlapsed Cumula- Elapsed Cumula-  ulapsed Cumula= -
Oct, 18 Times  tive Mean Times  tive Mean Times  tive Mean Times = tive Mean
R 15,56 15,56 15,98 - 15,98 16,00 = 16,00
T ' 16.23 15.90 14 44 15,21 -~ 17,35 - 16,68
R 17,16 16,32 14,39 14,94 : A
18,03 - 16,75 14,87 14,92 .
- <. 19,66 17,33 ;16,88 15,31 '
- 17.19 17.31 ° 15,80 15.39.
. 16,54 17,20 16,56 15,56 °
12 s 16,60 . 19,58 16,06
: oo 12,18 ‘15,63 -
12,12 15,28
E p“d . . .. - L .
Téass - 16,60 : 15,28 16,68

20,86 17,07 13,51 . 15,11 18,81 17,39, 25,17 2517

15,12 16,88 14,05 - 15,02 —— - 17,12 21,15
16,06 16,80 13.28 14,89 = , 16,90 19.73
14,46 16,61 12,06 14,69 : .
1l+.29 16 .42 13.85 14,63 ,
13,83 14,58
14,87 14,60
Mean
: Elapsed ' ' .
A Tices 16,16 - 13,62 | 18,81 19,73
Friday ' . : o

Oct, 25 . 13,28 16,21 11,02 14 4o 16,74 1;,}3/
16,05 16,20 11,88 14,26 13,21 #1642
12,97 15,99 13,9 14,25 16,31 < 16,40
13,54 15.85 12,37 14,16 18,2 -16.67

15,36 15,8 13,09 14,11 )

21.68 16,13 13,18 14,07 '

18,07 16,23 14,37 14,08 (
S 15,62 1,14

17.14 14,26 \
14,12 14,25

[Aruten provided oy eric

. 13,44 14,22 \
AR 16,27 14,30
/" 4 Mean . . - ;
S Elapsed . :
~Tines 15,85 13,87 16,#5
: |
- EKC : ' 192
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Table2,

) ) bearchera -

,

¥on,
. bet, 29

(continﬁed)

A

Zlapsed

Cumula-

N

Zlapsed Cumula-

JT

Times

#

' ¥ean Zlapsed

_'_Tiqe:

Tues,

© et 3

_Zlapsed
~ Times

Wed,
Get, 31

14,27
13,79
11,93
13.33
18,45
18,29

15,38
23,57
18,79

tive lean

15,13

- 16,.u

15.‘;.{.
15, 7&
15.%25
15.510

s s
ON Ovn
L ]

VI RN
Lﬂ!u&

C qnsgﬂb
‘jgf\‘b i
3@ :

T | JR
~lapséd-cumula- - ilapsed Cumula-
Timgs tive lean Times
12 .47 11,01 15,35 :
12,70 14,17 11,67 -~ ¢
13.55 14,15 .52 14,94
15,04 14,18 . 13,3% 14,81
18,37 14,30 12,59 14,64
12,33 14,24 12,89~ .14,51

; 12,23 . 14,36
- 13076 ) 1“‘032
11,55 14,17
12,16 14,06
13,24 14,01
13,19 13.97
11,59 . 13,85
14,37 " 13.97
14,72 13.94
14,02 ] 12'.24
. 12,5 U 13.89
T ~1,82 13,79-
. ' 10487 13.67
15,78 13,75.
12,69
13,49 13,74
15.28 13.79
13,97~ 13.8)
; 18,90 13.97
15,41

tive tean Times

14,96
14,90 -
. 13,03
13.49
12 A7

12.43

10,48

15,09

.y
\\ 5.37

14,81

ERYRY

14\ )

16,97
14,

11 69\

14,84

tive lean

18,54
17,31
17,01
16,51

15,97 -

15.56
15.25

,1“ 96

14,69
14,37

14,35
14,69

14,81

14,83

14,86

14,85 .

14,92
14,89
14,98

14,95
14,82

.
=
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Table 2, (:ontinued) g _ E
Searcher: CaH JT IR o7 :
Thurs, Zlapsed Cumula- slapsed Cumula- - dlapsed Cunula- slapsed Jumulas - .2
Nov, 1 Times  tive iean Times  tive Mean Times  tive Mean Times  tive Mean *
12,50 14,20 - 14,28 13,98 11,14 Wby
1499 Wiz 1220 1392 1347 1461
. 13.35 14,19 15,06 . 13,95 10,92 14,48 .
13,40 14,17 13.8 . 13,95 16,77~ 1 .56 i
. 1480 w16 12,6k 13,94
12,33 14,12 14,27 13.95 =
-11,87 1,07 13,12 13.93 '
13.70 14,06
12,80 14,03
/Elasped R ' :
/Tizes 13,27 13,80 13,00
Sur g Statisticss .;
Searchers AR JT R’ DT i1l k
- rotal Number of :
Searchss Completeds 29 46 39 28 142
beanof 1 5 -
Searches: 16,21 14,03 13.93 1,50 14,55
Sample Stand- C
anrd Deviation: 12,5336 1.8774% . 2,1652 3,562
r«
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RECENT ILR PUBLICATIONS

Putlications of papers and repdrts of interest to scholars and practitlioners in
he field of library and information science is an important function of the Imstitute
of Library Research., In addition to this study, the following huve been published
| recently by ILR. ’

ILR-73-001 Todd, Judy, Summary Report of Student Studies of the Subject licudings

_ Used in the University of California, Berkeley Subjest Catnlog
/ {duly 1973) 8 pp. (ERIC No. ED-082 775)

/ - ILR-T3-002 Bourne, Charles P., and Jo Robinson, SDI Citation Checking as a Measure
' ) of the Performance of Library Document Delivery Systems (July 1973)
/ 10 pp. (ERIC No. ED-082 774) ) )
/ ILR-73-003 Weeks, Kenneth, Determination of Pre-Ac uiaition Predictors of Book Use: P
/ Final Report {July 1973) 20 pp. (ERIC No, ED~0B2 776)
/ ILR-73-004 Weeks, Kbnnetﬁ; Proposal for a University of galifornia[Californla State

/ University.and Colleges Inter-Scgmental Machine Readable Libr:

/ Patron Card (August 1973) 21 pp. (ERIC No. ED-082 7)

ILR-73-005 LeDonne, Marjorie, "Summary of Court Decisions Relating to the Prineion
of Library Services in Correctional Institutions,” Association

of Hospital end Institution Libraries Quarterly (Winter/Spring A
1673) 9 pp.

| ILR-73-006 Thelin, John, and Bonnie F. Shaw, (editors), Institute of Library Resesrch
: Annual Report: July 1972 to Jua2 1973 (&eptember 1973) 30 pp.

g
. ILR=73-007 Deklevs, Borut, Uniform Slavic Transliteration Alpnabet (USTA
§ {October 1973) 82 pp. (ERIC No. ED-086 '.16'§S et (U5T)
g

ILR-73-008 LeDonne, Marjorie, Findings and Recommendations. Volume I, Sﬁrvey of
Library and Information Problems in Correctional Institutions

(January 19757 88 PP. ‘
ILR-T3-009 LeDonne, Marjorie, Access to Legal Roference Materials in Correctional
Institutions. Volume II, Survey of Library and Information
Problems in COEEecttonal'Instituxions January 19755 %3 Pp.
ILR-73-010 LeDonz2, Harjorie, David Christiano, and Jane Scantlebury, Current
Practices in Correctional Library Services: State Profiles.

Volume IIX, Survey of Lidbrary and Information Problems in
_ Correctional Ingtitutions iJaquary_19TEf 68 PP,
ILR-73-011 LeDonne, Marjorie, David Christiano, ard Joan Stout, Bibl}ography;
. Volume IV, Survey of Iibr and Informatiorn Problems in
: : Correctional :Institutions iJanuany 1974) 28 pp.
IIR-73-012 Gregcr, Dorothy, Feasibility of Cooperative Collecting of Exotic
Foreign language Serial Titles among Heeltd Sciences Libraries
in Califcrnia (February 1974) PP _

TLR-T4-02 Nozik, Barbara, The Use Stetus of Pooks Requested from the Universit
of Califcrnin, Berkeley, Inter-Library ican (March 1975, 11 pp.

\ ILR-T4-002 Bourne, Charles P., Institute of Libra Research Annusl Report:
; July 1973 to June 197 197*5 25 .pp. + appendices :
ILR-74-003 Humphrey, Allan J., Survey of Selected Installations Actively Se hing

the ERIC etic Tape Data Bese in Batch Mode. Volume I (June
1973) 06 pp- . :

JLR-T4-00 Cooper, WilliamS,, Donald T, Thompson, and Ke:meth R. Weeks, The
Duplication of Monograph Holdings in the University of Culifornis
Library Sysvem (Oc N ber 1970) .
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