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A pilot study devised to explore factors contributing to searcher persistence
in varying electronic environments was conducted in the usability lab at
the School of Information Studies at Florida State University in the sum-
mer and fall of 1997. Subjects were students who claimed some knowledge
of WWW searching and students who bad completed a basic course in tra-
ditional electronic searching. Detailed Search Process Models were created
and analyzed for both Dialog and WWW searches and found to be simi-
lar. These preliminary findings may have identified a generalizable Search

' Process Model for specific query searches independent of the searching en-
vironment.

Introduction

Since the first online systems in the early 1970s until fairly recently,
seekers of information have had two options: learn the command
languages of the electronic information providers or pay or per-
suade a knowledgeable searcher to find the desired information.
Command languages and protocols of these systems are typically
highly structured and require training and experience as well as sup-
port from additional printed sources before searching can be consid-
ered effective. Nevertheless, these traditional “online” command lan-
guages have been employed effectively by information professionals
with experience in their use. Now, however, the Internet, specifi-
cally the WWW with browsers like Netscape and Internet Explorer,
has opened electronic information searching to casual and untrained
users. Browsing the Internet has become a way of life for groups of
people previously unskilled and perhaps even uninterested in access-
ing electronic information.
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For decades research has explored and reported many aspects of
command-based electronic searching, Bates (1979); Fidel (1984);
Borgman (1989); Bellardo (1985); Saracevic et al. (1988); Logan (1990);
Logan and Woelfl (1986), to mention only a few. In addition,
Marchionini (1995); Hildreth (1982); Cove and Walsh (1988); Kwasnik
(1992); Bates (1989); Borgman (1995); Twidale and Nichols (1996);
and Hawkins (1996), among others have sought to understand and
document aspects of browsing behavior.

In this exploratory study, both Internet and Dialog searches for in-
formation on a selected topic are investigated using quantitative and
qualitative methodologies. Although the traditional command lan-
guage searches on Dialog were different in many ways from the
Internet searches, we observed that detailed Search Process Models
created for each type of search showed general similarities.

The Study

A p1lot study devised to explore factors contributing to searcher
persistence in varying electronic environments was conducted at the
School of Information Studies at Florida State University during the
summer and fall of 1997. Questionnaires, audio and video record-
ings as well as computer logs were made of each search using facili-
ties in the Usability Lab. Searchers were asked to employ think-
aloud protocols as they did their searching to provide additional
material for analysis. Detailed Search Process Models were created
and analyzed for both Dialog and Internet searches. Although there
were differences in search output and methods, the detailed Search
Process Models for the two environments were surprisingly similar.
These preliminary findings may have identified a Search Process
Model generalizeable to searches conducted for specific information
regardless of the searching environment.

Methodology

Seven masters students in Information Studies at Florida State Uni-
versity were asked to search for a specific query. Some searched
Dialog, some searched the WWW, and some searched on both search-
ing environments. Questionnaires requesting demographic as well
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as computer and online searching experience information were ad-
ministered prior to each search. Searches were carried out at the
convenience of the subjects in the Usability Lab at the School of
Information Studies at Florida State University. The laboratory
consists of two adjoining rooms separated by a one-way window.
The evaluation room holds a computer and printer as well as a small
camera and microphone. There is also a desk and chair for a facilitator.
In the adjoining observation room is the equipment for monitoring
the activities of the subject as well as a desk for the observer/opera-
tor. Usability equipment permits audio, video, and search log cap-
ture of online activity. Since subjects were also asked to think aloud
as they worked, it was possible to collect information about searcher
motivation and responses while online.

Subjects were introduced to the room, oriented, and given search
instructions. Blue Sheets were available for Dialog searches. A
facilitator remained in the room to answer questions of procedure
and to encourage subjects to think-aloud as they worked. No time
limits were set for the searches since we were primarily interested in
recording and monitoring user persistence. As subjects indicated
their searches were completed, each was given a post-search ques-
tionnaire and interviewed briefly to give each an opportunity to
clarify and expand upon questionnaire answers if they chose.
NUD*IST software was used to analyze the data from these obser-
vations.

Results—Quantitative

Demographic data obtained from the pre-search questionnaires indi-
cates that the reported levels of both computer and searching skills
are uniformly high.

Subjects included students who claimed some knowledge of Internet
searching and students who had completed a basic course in tradi-
tional electronic searching, so the results were not unanticipated;
however, the uniform nature of the reported skills is noteworthy.
Results from the questionnaire are summarized below.
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Reported Basic Skill Levels
Dialog Searchers: All but one had taken a basic online course; four

indicated advanced skills.

Internet Searchers: All indicated familiarity with WWW searching;
four stated being “very familiar” with the web environment.

Computer Technology: All noted they were either “familiar” or “very
familiar” with computers; one reported a level of “expert” knowledge.

Education: All had more than 18 hours of graduate information
courses; some had as many as 31 hours.

Professional Goals: All subjects anticipated using the WWW in future
employment; four anticipated using commercial databases and com-
mand-based searching.

Search Results

Search results, although specifically not what the study was designed
to evaluate, are of interest when compared with searchers’ self-evalu-
ation of search success summarized in Table 2.

WWW Searchers: Four of five were able to locate some useful hits;
one of the group found a good collection of hits; one found some
good hits that could have been followed up, but were not; one
searcher found many false drops.

Dialog Searchers: Three searchers located more than one good hit;
one found good potential hits but lost them through user error; one
searcher found one good hit, but did not pursue more.

Search Times

Here again, subjects were specifically asked not to concern themselves
with time, but times varied widely both between and within the two
environments. Search times on WWW ranged from 24 minutes to 74
minutes; Dialog searches lasted from 19 minutes to 54 minutes.

Post -Search Questionnaire

All participants completed a questionnaire as they finished search-
ing. Five of the questions were designed to identify points in the
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search process where the subjects could identify and assess their re-
sponses. Since we were particularly interested in persistence and
abandonment, several of the questions address these issues. Table 1
summarizes responses. Since the population is small, actual numbers
are not useful at this stage and are not reported. However, it is
interesting to see that issues of quantity are mentioned in three of
the five categories and quality is mentioned in four. Issues of quan-
tity and quality of information are distributed fairly evenly across
both environments and are associated with general satisfaction, frus-
tration, feeling lost, and search termination. “Quantity of informa-
tion” is identified in Internet but not Dialog searching as being asso-
ciated with both frustration and general satisfaction. “Technology”
is noted in Dialog searches as contributing to general satisfaction as
well as to frustration and feeling lost, but not mentioned in any
connection with Internet searches. It appears that information quan-
tity can be both blessing and curse of the WWW. Dialog users
found that for them technology could serve a similar dual role—
both aiding and undermining their searches.

The sixth question asks for searchers’ overall responses to the search
process and satisfaction with their results. Table 2 summarizes re-
sponses to this question.

Searcher responses are uniform across both environments and indi-
cate, at least for this group, there is little difference in satisfaction
between Internet and Dialog searches. Over half the respondents
indicated for both environments that they were able to locate useful
information, and that although they were able to find useful infor-
mation there was probably more available. Note too that not a
single searcher in either environment felt he or she had been unable
to locate useful information or that such a failing might have been
due to user error. These results are particularly interesting when
compared with the more objective assessment of subjects’ actual
search results. This seems to reinforce reports from older studies
where in many cases searchers were notoriously unable to evaluate
their own search results effectively.
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Results—Qualitative

Search Process Model

From video and audio transcripts of seven searchers engaged in ten
separate searches, search process scripts were generated for each
search. These were compared and a Search Process Model derived
that applies to both Internet and Dialog environments (Table 3). In
our analyses, only one stage, Place-marking, was environment spe-
cific. Although logically it could have been used in both environ-
ments, here it was observed only in the Internet searches. Although
each search began with the Creation stage and ended with either
Completion or Abandonment, the intervening stages were not nec-
essarily in any order nor were they used only once in a given search.
We also differentiated between Revision, revising a search statement,
and Iteration, an ongoing interplay between keywords, indexes, or
search engines. Interestingly, many of these observed stages have
been identified in earlier studies of traditional online searching proc-
esses and, although named and described somewhat differently in
earlier studies of command-based searching, here they appear to be
true of both Internet and Dialog searches by our subjects (Bates
1979; Fidel 1985).

Search Approach

We also observed that there were two specifically different overall
approaches to the searching process that occurred in both searching
environments. We identified and characterized the two as follows:

1. Methodical - searcher follows paths, links, or search steps in a
logical progression; often looks carefully at each result before mov-
ing to the next stage.

2. Casual - searcher looks at many sites doing quick checks to see
what if possible is available; may go back later and check some sites.

These two were not necessarily limited to a single searcher or search
session; we observed that in some cases they were mixed within the
same search session and were observed in both Dialog and Internet
environments. Here also, these categories are reminiscent of many
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early descriptions of online searchers. Fidel contrasts operational
and conceptual moves (1985); Marchionini contrasts browsers with
analytical searchers (1995), Logan and Woelfl contrast active experi-
mentation with reflective observation searching styles (1986). Of
interest in this study is evidence that both types of searches occurred
in both environments and were sometimes used by the same searcher.
Whether this mix of styles can be demonstrated in a larger popula-
tion over a variety of searches and environments remains to be seen.

Decision Point Model

From search logs and audio and video recordings of the search ses-
sions, we further identified a set of Decision Points at which search-
ers made a series of alternate choices. We noted that as a search
session progresses, there are points in the search process where deci-
sions must be made in order for the searcher to proceed. Actions at
these decision points may be taken as the searcher understands the
process and what is happening, or as the searcher just forges ahead
and tries anything without seeming to understand the processes or
problems that have occurred. The majority of decision points iden-
tified in this study are similar for both Internet and Dialog search
environments although the responses within the two environments
may differ. These are shown in Table 4. Three decisions in this
study, however, are associated with individual environments: two
are Internet specific (“new insights” and “links not found”) and one
is specific to Dialog (“can’t remember commands”).

Conclusions/Discussion

In light of the prevalent view of much of the profession which as-
sumes that searching for information using commercial database ven-
dors is substantially different from searching the Internet with brows-
ers like Netscape and Internet Explorer, the findings of this explor-
atory study are somewhat surprising. Although the Search Process
Model derived from both Dialog and Internet searches in the study
certainly represents a “big picture” view of the search process, it
does appear that at least in overview, searches in the two different
environments follow the same basic script. In our investigations of
browsing versus searching behavior, there appear to be more simi-
larities than differences.

423



Search Process Models for Two Electronic Environments

The Decision Point Model derived from examination of searching
behavior and processes in both environments indicates further simi-
larities between the two. Six of the nine decision points identified
are common to both, although responses at the individual points are
not necessarily similar. Of the three environment specific points
identified in the study, two are Internet specific and one is peculiar
to Dialog. In fact, one of the Internet specific points, “new insights”,
could be associated with either searching environment. Of the other
two, “links not found” is probably an Internet specific point and
“can’t remember commands” is just as likely a command-based search
problem. In the Decision Point Model as in the previously men-
tioned Search Process Model, it appears that Internet searching may
incorporate much that has been traditionally associated with com-
mand - based searching and that both are closer cousins than we
have been willing to recognize.

Looking at subjects’ evaluation of their searching both in response
to specific questions and in their overall search evaluation, issues of
the quantity and quality of information appear frequently and in
several different contexts. In this study, searchers of both Internet
and Dialog, environments seem to be aware that both information
quantity and quality play an important role in the retrieval process.
Searchers in both environments also indicated an awareness that
there was probably additional information on their topic that had
not been retrieved.

Also worth noting is a difference between the subjects” evaluation
of their searches and those of more objective observers. Although
not a single searcher indicated errors that resulted in an unsuccessful
search, “user error” was listed as a source of frustration, and from a
more objective review of search results, certainly was a cause of
search failure. Evidently regardless of searching environment, search-
ers are still not very reliable judges of their own success.

Although there appear to be striking similarities between searching
in command-based and Internet environments in this study, there is
much that needs further investigation. First, the small number of
subjects in this pilot study makes these findings sources for further
exploration rather than confirmed findings. Second, the search in
this study was for a specific topic assigned by the investigators and as
such may have limited the “browsing behavior” that might other-
wise have produced observable differences between the two envi-
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ronments. Third, the population itself limits the ability to general-
ize from these results. From the demographic data, one can see that
this group of subjects has a similar profile. All are master’s students
with at least 18 credit hours in a program in information studies and
all but one are at least conversant with command-based searching.
Perhaps an even more important observation is that all these sub-
jects are familiar with the overall search process and that whether
they are searching the Internet or Dialog, they bring with them an
appreciation of information retrieval in a larger context.

Further investigations are called for to address different populations,
different search environments, different question types, and differ-
ent motivational scenarios. By compiling observations from a larger
and more diverse population as well as from searching scenarios
with additional variables, it may be possible to verify some of these
early observations. Additional studies are currently underway which
incorporate some of the above.

Table 1. Post Search Questionnaire

What contributed to your: Dil DjI
1. General Satisfaction with the search 4. What caused you to feel lost?

} |Special features of environment x | x |Specia Features x| x
Quality of Information x | x* |Quality of information x| x
Quantity of Information 0 | x |Term Selection 0|x
Entire Search x | 0 Technology x|o
Technology x | 0 |Beginning the query 0| x
2. Why did you continue searching? Not lost X | x
To broaden the search x | x |5.What caused you to quit searching?

To narrow the search x | x [Quality of Information X | x
Did not effect my search 0 | x [Quantity of Information x | x
After verification x | O |Repeat of Previous Information 0|x
No response x | x |Tired x | x
3. What caused you frustration? Wanted to Renegotiate x|0
Term Selection 0| x
Quality of Information X | x
Quantity of information 0] x
Technology x| 0
User Ermror x| O
No frustration in search x| 0

* Indicates selected by more than half of respondents
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Table 2. Overall Search Evaluation

[Question Dialog | Internet |
Searched well and | am satisfied with my search X X
Searched well, but could have done better X X

| was able to find useful information X* xX*

| was unable to find any useful information 0 0

| found useful information, but I'm sure there is more X* X*
My search was unsuccessful because | made errors 0 0
Unsuccessful due to not much information available X X

I found good information, but it was due to luck X X

* indicates selected by half or more respondents
Table 3. Search Process Model

Stages Description Ubserved

1. Creation Select terms; sites; engines Dialog; Internet
2. Revision Revise strategy to narrow, Dialog; Internet

broaden, or refocus
3. Place-marking j}Transcribe or mark site for Internet

further investigation

4. lteration Change search with interplay of |[Dialog; Internet
engines, keywords, or indexes

5. Extraction Use information from search to |Dialog; Internet
refine search

6. Abandonment |Stop search with nothing or little |Dialog; Internet
found

7. Completion Finish search with information Dialog; Internet

found
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Table 4. Decision Points - Both Environments

Points JResponse Environment |
1. No relevant results New terms, new engine, back up level,|internet

stops to plan,quits, re-reads query

Ignores result; changes database Dialog
2. Too much information refine search at same location; Internet

specific techniques to limit, add
operators, scans quickly, tries new

search, quits
uses limiters (language) Dialog
3. Marginally relevant data |re-read query, try other terms Internet

re-read query, logoff hold, check Blue |Dialog
Sheets change da}gbases,

4. User error correct error and return to search; newlinternet
strategy; quit; change database
correct error and reseiects terms Dialog
5. Partial success (size of Jre-read query and evaluate results, internet
return) select terms from hits, change
Istrateqy; quits with verbal justification
check terms;adds databases; tries Dialog
codes
6. Appropriate resuits quits with satisfaction; no attemptto {Iinternet
(successful search) find more
Jprints hits to determine relevance; Dialog
selects items to print; Bluesheets for
format
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