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AN EXPERIMENT TO IDENTIFY DECISION POINTS IN ONLINE SEARCHING
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This paper describes an experiment 
whose purpose was to identify and 
characterize major decision points 
in an online search. These are 
points at which a searcher might 
pause to assess progress and to 
decide upon the major course of 
action if improvement is necessary. 
The decision points will be used by 
a searcher assistance program to 
decide when to interrupt a search 
with advice to the user about how to 
proceed, and to provide him or her 
with a small number of broad options 
for how to proceed. Such an 
interruption should come at a 
when the searcher, himself, senses 
the need for assessment. Hence, 
there is the need to determine at 
what points users are receptive to 
such advice.
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experiment 
come to ; 
they come to,

SHE CONCEPT OF 
Befinition

The 
Point at 
affects  
[1979a]

Of a <• 
makes 

of 
a

PURPOSE OF THE STUDY

study is part of 
development of

decision £ • 
a decision 

commands, 
high-order

larger project whose objective 
training and assistance system 

of Energy’s online
The user aid, called Online 

et al, 1985] will be a ’’front 
personal computer and intended 

^“hel^e^ris^rnake direct use of RECON. A number of 
commercial systems for this purpose have recently been 
developed [Levy, 1984]. OAK is intended to display a 
higher degree of "intelligence" than front ends produced to 
date. By intelligence we mean understanding of users’ 
problems and ability to offer assistance in the context of 
an actual user problem, rather than on searching in 
general.

P°int is that it is a 
whose scope 

if is, in Bates’ 
one. The

This study is part ux a larger 
is the development of a user t 
for RECON, the U.S. Department 
information retrieval system. 
Access to Knowledge [Borgman 
end” program, resident in a 
to help end users i--- --

-- 2ECISION POINTS
2£ Decision Points

^sentiai idea 
"hlch a searcher r 

an ensuinc Q '
* sequence

* a tac*ic, but

Assistance can be meaningfully given at a number of 
levels, such as in the composition of a command or 
selection of a database. Our concern here is for help to 
the user in deciding what kind of action to take when he 
has completed some retrieval commands and needs to evaluate 
what has been done in order to plan his next commands, in 
other words, to assist in a decision having broad 
appropriatpSf i%alS° a need to know when it 
form°of 1analvsisfff' V° the USer’ Help~will be in the
the next action results a"d suggestion of options for

(c) to' 
decision 

they make.
HFiuir:- 

decisions thev on points users identify and the
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decision to limit
new

af f ects

Decision Alternatives

The use of a decision assistant does not preclude the 
user from performing his own evluatation and enhancements. 
Any of ours may be overridden at any time. Also, the user

The decision to be made is the selection of one of the 
major actions listed below. Each will entail further 
decisions and in the assistance program there will be 
allowance for crossing over from one action path to 
another. An essential point in our approach is that none 
of these programs will be necessarily designed to complete 
the search, all at once. Our objective is only to achieve 
improvement and to count on iteration of the entire 
evaluation-enhancement process to achieve the overall goal 
of satisfying the user’s information need. Hence, crossing 
from one path to another, or backing up, are acceptable 
procedures and this means we are not forced into selecting 
among mutually exclusive decision paths.

In conducting this experiment, we did not try to 
change our subjects’ views to correspond with the approach 
outlined above. We introduced the idea of decision points 
and asked them to identify the points as they occurred. We 
did not try to provide a list of possible decisions. They 
decided, and we interpreted what they said and did in our 
own terms.

We believe, with varying degrees of intensity among 
us, that online searching might well be taught in terms of:
(1) how to create a search plan (Bates’ search strategy),
(2) how to proceed from one major decision point to the 
next, and (3) how to carry out a decision with specific 
commands. The need for decisions and the making of changes 
as a result of them, does not negate the original plan, 
which should have been drawn up in recognition that some 
changing is necessary. Indeed, the plan is for how to 
anticipate decisions, not for how to execute the search 
perfectly on the first try.

or to terms in a title 
The decision to 

or to drop one, or to

a set by date, 
only, has limited scope of impact, 
introduce a new major search concept, 
start the search all over again with different terms, 

a number of commands that will follow the decision. 
We allow for one temporizing decision, that to seek more 
information before making another decision.
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but

ENLARGE SET the user is basically satisfied but
wishes to enlarge a set.

an

QUIT — user gives
search.

The decisions or 
listed below. a------- -

REDUCE SET — the user is basically satisfied, 
wishes to reduce the size of a set.

ACCEPT — 
acceptable

REFINE SET — the 
wishes to consider  M 
having a goal in terms~of

this, 
each in

J combini

----- 3 at any time, without the 
decision point.

REDEFINE SET — 
far are not t 
change in his

the user r 
satisfactory and 
J set definition.

but 
wi thout

current set is 
search

structur 
Athert 
defini 
one or 
or they 
definiti

user is basically satisfied, 
some minor variations, 
--  „2 set size.

Belated Concepts

exhort

®ore search ncepts, 
“ay define a and then c °n’ de-easinb/ set, thenC 

ltS 81ze as t

any of the 
Program cannot choose

----- i a choice, when

oufeaJC^ers work with
° other sets [Meadow- 

*°r example, by
turn consisting of
—*ng the concepts, 

thgradually restrict its 
they do.

recognizes that results so 
wants to make a basic

the user decides the r- 
answer set, and ends the

the

can invoke the evaluation process 
program detecting a g--

v on not in 
above. a j--

Can decline to make

i • • npvt actions we set out with are
listeJbbeJow^Another, Combination of others, was added 

while analyzing the data:

BROWSE — the user must browse some (more) of the 
records of the set, and evaluate each one seen, to 
provide more information. This decision is a 
temporizing one, a recognition that more 
information is needed in order to decide how to 
revise a search.

up on the
OTHER — a user d 
% Hg°rdes listed other," but it asked.
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Hence,

DISPLAYSELECT,DISPLAY,SELECT,BEGIN,
D and S, D.S,contains two cycles, B,

aThe end of a sequence 
good point at which to pause

set defined by 
is an

user 
starting the new cycle,

a need to move
We call each 

even 
the

we can
cycle by either a logoff or the 

If a user is going to pause for
it should be before starting the new cycle, not

Frequently, of course, users will find 
back to an earlier point in this sequence, 
progression in the direction BEGIN ... PRINT a cycle, 
if not all of the command types are executed, 
sequence

Penniman [1975] classified commands by type and noted 
that searches tend to progress through a series of command 
types, sometimes with one or more repetitions of these 
sequences. Typically, the sequence is:

BEGIN (select a file)
EXPAND (search a dictionary)
SELECT (retrieve records of the main file)
DISPLAY (browse through some records)
PRINT (print records off line)

Bates and Fidel have discussed search strategy or 
tactics in terms of the actions to be taken at various 
times. Our decisions, while not expressed in the same 
ways, are fairly compatible with these two approaches. 
Bates [1979a, 1979b] proposes a set of search tactics and 
idea tactics. Because we want a program to be able to 
suggest the alternative to be taken, we wanted our list of 
options restricted to fewer choices than Bates’ list. 
Fidel [1984a] uses the concept of moves approximately as we 
do decisions, the difference in terminology reflecting our 
current emphasis on deciding what to do, rather than taking 
the action. In a later paper, Fidel [1984b] describes some 
moves much like our decisions.

The completion of a structure, a 
logical combination of other sets or terms,

so defined seems, intuitively, 
* for evaluation. Hence, we 

looked for coincidence between user-defined decision points 
and the ends of what we might call Eepnim§n cycles. 
However, one weakness of this definition is that 
only detect the end of a 
start of the next cycle, 
reflection, 
after.
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a

By its increased complexity, the fourth SELECT may

message to the

indicate a difference of purpose, not defining a basic 
component, but a structure.

Hkeiy ( 
even if 

tts very
Point

was 
mode,

"pop" 
where 
leave

wanted, when it 
_ __i screen 

us to 
screen, 
course, 

the need to
But, we feel it will

°ur OAK program is,
If it is, 
If 

oniy
conveys

for evaluation, and likely 
Penniman cycle. In our own 

; as following 
sharp increase in 

a simple example

Operating in
> would enable 

corner of the
We could, of

®ense that
extent
heeded is’ then its
aPPears’on1„ not Physically

ance con? approximately when

n°t. can onlyrdlsrupta!h if help is 
with windowing soft? the user- C 
a short ^tU0S:r?-ailable, 
^e quesUon^er? ignorad.a 

ft "ft?.1:--1-- indeed, inte?he USer the .

»“'"f'r *» ....“Jtrnalva, tken e«ly to b' 
,? is wanted, it® en it 
User that a a??.Very aPPear

— - is

In practice, users’ decision points corresponded well 
with ends of Penniman cycles, but where they did not, they 
often differed by at most one DISPLAY command (See Table 2 
below). This means the evaluation came after viewing one 
set of records then viewing some others to provide 
ammunition for the next approach.

appropriate point to Pau^e
corresponds to the en °id tify such points 
definition, we tried to <leniuy o 4 
set-defining command that showed .

er it, predecessor,,
of which is:

SELECT TERMA, SELECT TERMB, SELECT TERMC, 
SELECT SI AND S2 AND S3.

to request it We1?1” e^aluatlng his search, or allow him 
at inaJXriate i^snOtAWant t0 interrupt to offer help 
which the user wo^ld f^TA" t"aPP™priate time is one at 
Particularly If we lntruded by the offer, 
mode (each new line of tunicating with users in line 
screen and pushes the disni comes in at the bottom of the 
intrusive unless wanted ’ an interrupt message is
the visual field on which th UkeS time and it; breaks up 

wnich the user is concentrating.
interrupt t_
only disrupt
“••-ng softwar

Ration into 
easily be 

. r'-—. 
decision

intelli 
more 
then 

wanted, 
a
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METHOD

Subjects

System and Database Used

a

Tasks

23 searches were considered valid, 
invalid due to technical

Of the total of 26, 
while 3 were discarded as 
prob 1ems.

The retrieval system used for the experiment was 
DOE/RECON, which is operated by the U.S. Office of 
Scientific and Technical Information (OSTI). DOE/RECON 
provides access to energy-related databases produced or 
obtained by OSTI. The data base searched in the experiment 
was the Energy Data Base. The system was accessed via 
TYMNET, through print terminals. The experiment went on 
for two consecutive days, and particularly the first day 
number of system-related technical problems occurred. 
Response times were very slow most of the first day, but 
improved the second day. All truncation searches were very 
slow. The technical problems brought about search periods 
much longer than planned (20 minutes per search), and 
search time thus cannot be meaningfully related to the 
number of decision points, etc. The printed recordings of 
the searches were saved and subsequently analyzed together 
with other information collected by the observers during 
the searches.

Before searching, the subjects were obliged to attend 
one of two instruction sessions offered. At the 
instruction sessions an oral presentation was made of the 
experiment and the tasks the subjects were asked to carry 
out, i.e. identify their decision points during the search. 
The’concept of decision points was described in a way as

26 subjects participated in the experiment. They were 
all University of Toronto students and with one exception 
enrolled in the course, Online Information Retrieval. This 
has a prerequisite of a course in reference work that 
includes about 1.5 hours of online search demonstration. 
With the exception of two, the subjects had no experience 
of online searching prior to taking the course.

DECISION POINTS IN ONLINE SEARCHING
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TABLE 1 Command frequencies for all subjects

Cmd type No. of cmds % of total

given the same search question,

i

Totals 262 100

TABLE 2

1
same databa 10101

I
102Totals

information r 
the searches.

Select I
Combine !

Subtotal I
Display !
Other !

47
26

6
4
9

% of all 
dp’s

46
26

All subjects were 
which read as follows:

2
3
>

128
56

184
70
8

Position of dp ! No of 
as compared to ! dp’s 
Penniman’s !

uncomplicated 
presentat ion

Coincident 
cmd apart 
(DISPLAY) 
cmd apart 
(other) 
cmds apart 
cmds apart 
3 cmds apart

6
4 S
9

100

Subject identified decision poin-

Mr. William
Davis, has been appointed to a special mission, 
with rank of ambassador, to deal with the problem 
of acid rain and the relations between Canada and 
the U.S. over this issue. Mr. Davis has asked 
for some background reading, starting with what 
has been done so far, i.e. what agreements exist 
already between the U.S. and Canada over acid 
rain."

they identified
of the search, and what their decision" 

was recorded and used later

as possib1e. 
differences 1 

recon and DIALOG were! 
Were familiar with DIALOG, 
oral presentation was 1------
question.

■ CUM
No. - <

. — — — ~ ~ — U «•

47 /<‘ 
73'

V.. . & ■■

-- SB'/'&l"
89 A ST"

■■

•. 102^1^

•:WCf«w

Table 3 shows the decisions »ade by thg 
frequency and percent of not>’ in
includes the decision COMBINAlivn.

Table 2 shows the degree of coincidence between us 
designated decision points and the ends of Penniman cyt 
The first row shows number of coincident points. The 
second shows number of user decision points that diffei 
from a Penniman point by only one DISPLAY command. Rdi 
shows the number that differed by a single command bfh< 
than DISPLAY, and the remaining lines show number of 
decision points and the number of commands they were o 
from the end of Penniman cycles.

49
21

70
27
3

were eliminated from the 
commands were in the 

command were done 
in the statistical

’’The former premier of Ontario, 
Davis, has been appointed to

Table 1 
frequency, 
was omitted 
display. l; 
since there 
two in RECON?

During the searches an observer was always present. 
The subjects had been instructed to notify the observer 
when they considered themselves at a decision point. At 
such a notification, if the information was not 
vo unteered, the subjects were asked by the observers why 

a decision point at that particular point 
was. This 

in the analysis of

erroneous commands r—-
~ searches. Since all
BFCTN°n and the BEGIN
begin 1s not included

||

's ,

Ji5

We have
- is virtuall

contains a r —-
Since searchers were

»11 e«.»and:
combined SELECT

-Jy no logicai

- ' . Also during the oral
-3 in the command languages between
pointed out, since all the subjects

Written material supporting the 
handed out, including the search

----- y o:f the commands given, by 
inexperienced and BEGIN 
were SELECT or COMBINE or 

and COMBINE statistics, 
-- difference between the

STATISTICAL RESULTS 

recnra^legal or err°neous 
recordings of the r- 
same database, logging r-’ 
by the observer. BEGTN • 
results. BEGIN is
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search question,given the same

they identified 
of the search, 
information r~- 
the searches.

commands v 
Since all

were 
commands 
-J SELECT

logical

All subjects were 
which read as follows:

 former premier of Ontario, 
Davis, has been appointed to

' " . Also during 
*3 in the c<---
pointed

I.* *----
handed out, including the search

particular point 
This

Table 1 
--icy. 

omitted, 
’We hav 

is

Mr. Willi am
Davis, has been appointed to a special mission, 
with rank of ambassador, to deal with the problem
"The

were eliminated from the 
commands were in the 
command were done 
-J the statistical

STATISTICAL RESULTS
Illegal 

recordings of 
same database, 
by the observer 
results.

Also during the oral
’’command languages between 
I out, since all the subjects 
Written material supporting the

uncomplicated as possible, 
presentation differences i 
RECON and DIALOG were j. 
were familiar with DIALOG, 
oral presentation was 1 i 
question.

frequen 
was < 
DISPLAY.' i; 
since there 
two in RECON?

During the searches an observer was always present. 
The subjects had been instructed to notify the observer 
when they considered themselves at a decision point. At 
such a notification, if the information was not 
volunteered, the subjects were asked by the observers why 

a decision point at that 
and what their decision was.

was recorded and used later in the analysis of

of acid rain and the relations between Canada and 
the U.S. over this issue. Mr. Davis has asked 
for some background reading, starting with what 
has been done so far, i.e. what agreements exist 
already between the U.S. and Canada over acid 
rain. ”

erroneous r 
the searches.
1OgBEGTN°n and the BEG*N

BEGIN 13 n°t included in

Since searchersmwere°f the commands given, by 
almost all commo a lnexPerienced and BEGIN

■'e combined SEI^TWere SELECT «r COMBINE or

statistics
— Qiiierence between the
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TABLE 1 Command frequencies for all subjects

Cmd type No. of cmds % of total

Totals 262 100

TABLE 2 Subject identified decision points

10 83 / 8110

100102Totals

Select
Comb ine

Subtotal
Display
Other

No of 
dp ’ s

47
26

6
4
9

% of all 
dp ’ s

46
26

6
4
9

89 / 87
93 / 91

102 /100

47 / 46
73 / 72

128
56

184
70
8

Position of dp ! 
as compared to ! 
Penniman’s !

Coincident
1 cmd apart 

(DISPLAY)
1 cmd apart

(other)
2 cmds apart
3 cmds apart
> 3 cmds apart !

Table 2 shows the degree of coincidence between user- 
designated decision points and the ends of Penniman cycles. 
The first row shows number of coincident points. The 
second shows number of user decision points that differed 
from a Penniman point by only one DISPLAY command. Row 3 
shows the number that differed by a single command other 
than DISPLAY, and the remaining lines show number of 
decision points and the number of commands they were offset 
from the end of Penniman cycles.

Table 3 shows the decisions made by the subjects, with 
frequency and percent of total of each. This table 
includes the decision COMBINATION, not in our original

Cum.
No. / %

49
21

70
27
3
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all subjectsforcategorybyDecisions
TABLE 3 of dec’s %of dec.No.Decision type

100102

to
taught in terms of to

28
22
21
9
8
7
6
1

27
22
21
9
8
7
6
1

Browse 
Accept 
Redef ine 
Combination 
Other 
Refine 
Reduce 
Quit 
Enlarge

Totals

subjects and 
' with an

results with.

to cover those 
of the other 

event in the 
identified 9list, hut 

cases in 
types, we 
exper: ’’combination

produce evidence fo^thi^ ^p®riment was not designed 
taught in terms of strategic se*rching ought to be

strategic planning of the major steps

added during the evaluation phase, 
which even stretching the definitions 

, could not adequately illustrate the 
iment by using either of the labels. We 

•--n” decisions out of the 102 total.

FINDINGS

We consider this to have been a preliminary 
experiment, to be repeated later with more 
more variation in their backgrounds, and possibly 
active assistance program to compare 1----------

We feel that this experiment did show that searchers 
do make major decisions in patterns which follow closely 
the cycles defined by Penniman. The major differences wer 
in intervening display commands. Often, our observers 
felt, a decision was announced and only then were more 
records examined to find out how to perform the next series 
of commands. The observers also felt that the test 
subjects did not differentiate adequately between high 
order and low order decisions, i.e. that they often 
announced a decision that was nothing more than to execute 
some particular command, not to change the course of the 
search.
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strategy. "topsearching, following
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