


 

 
 
Figure 2. A portion of the HNLC RDB Resource Contribution Interface; clicking on a keyword link adds 
that keyword to the free text keyword text field. Keyword lists are the top 10 most recently or frequently 
used for both the user in question, and the community as a whole. 
 
5. Results 
 

All of the 10 participants met the baseline activity 
requirements and many exceeded them, so that by the 
end of the study, the 10 participants had contributed 
44 resources (30 expected baseline) and 110 
bookmarks (60 expected baseline). This had taken 
place over a total of 2615 page views within the site, 
and 284 departures from the site to outside resources 
provided by the RDB. 

 
5.1 Results bearing on Hypothesis 1 

 
After completing the three-month study all 

participants completed an online questionnaire 
consisting of 12 questions. The first question was 
intended to probe the participants preferred 
information seeking preference, and a summary of the 
responses is shown in Figure 4, indicating a fairly 
even split between the two alternatives provided. 
 

 
 

Figure 4. Question 1 results: What is your 
preferred way of searching? 

 
Analysis of the web site log data backs up this 

even split, as shown in Figure 5, where 6 of the 
participants browsed more frequently than they 
searched, and overall the total number of searches and 
keyword based browses was almost identical. 

While these results do not support H1 directly, it is 
intriguing to compare these results with those of 
Nielsen [19] who suggests that 50% of users are 
searchers, and only 20% link followers. Our study 
suggests that associative browsing is as popular as 
simple link navigation, and indeed individual users 
have widely differing tendencies as implied by several 
information retrieval models. It is also interesting to 
consider the possible additional benefits of associative 
browsing with query refinement. For example, click-
through on related meta-data occurred slightly more 
frequently than query refinement of text based search: 
17 (out of 190) query refinements following a meta-
browse operation compared to 14 (out of 191) query 
refinements following search operations.  

 

MetaBrowsing vs. Searching

0

20

40

60

80

100

120

140

160

180

200

1 2 3 4 5 6 7 8 9 10 Total

User ID

N
um

be
r 

of
 o

pe
ra

tio
ns

browse

search
 

Figure 5. Analysis of search log data 
 
The generally small number of refinements 

matches larger studies showing that users do not 
generally refine queries [24]. The difference between 
the numbers of refinements following search and 



browse operations is likely due to random variation. 
Even if it was not, and subsequent studies show a 
significant increase in the number of query 
refinements following browse operations, the result 
could be interpreted in two ways - (1) browsing 
operations were less likely to meet information needs 
thus requiring more query refinements, or (2) query 
refinement was easier as a result of the associative 
browsing support. 

Of the 284 departures to sites from the RDB, at 
least 64 of them followed a keyword search, but it 
would be incorrect to conclude that the remaining 220 
departures do follow a free text search. Unfortunately, 
an oversight in the RDB design made it difficult to 
effectively categorize the majority of the searches. If 
the user conducted a search and then clicked on one 
of the five results returned in the first page, the log 
entry would include both the departure from the site 
and the type of search that had originally been 
conducted. However if the user navigated through to 
results further down the list, such as results 6-10 or 
results 11-15 and then clicked through to another site, 
the log entry would not contain any reference to the 
type of search that had originally generated this query 
set. In principle the information could still be 
extracted from the logs by a more detailed, but 
extremely time-consuming analysis. Hopefully we 
may be able to present those results in a subsequent 
paper that includes a more detailed step-by-step 
analysis of the users' activity patterns. In addition the 
oversight has now been corrected and subsequent 
studies will give a clearer indication as to whether 
free text or keyword-based searches lead to more 
“click through” to sites provided by the RDB. 

The next two questions in the questionnaire were 
intended to query the motivations behind using a 
particular information seeking style. Question 2 was 
“Under what conditions do you tend to use keywords 
provided on the site?” A number of respondents 
described how they used the browsable keyword 
functionality to aid them during the resource 
submission process, such as to see which resources 
were being added under particular topics, and to see 
what keywords were being used to annotate those 
particular resources. It was also suggested that the 
keywords were helpful both for scanning topics, and 
to see what was available within a particular topic. 
One respondent noted that the keyword links 
associated with the display of each individual 
resource was also a helpful navigation aid, i.e., the 
ability to click through on the keywords associated 
with a particular resource and see all the resources 
associated with that keyword. Given that the 
associative browsing panel only displayed the top 20 
most frequently used keywords, showing the 

keywords associated with each resource allowed 
another route for users to discover different keywords 
in use within the RDB. Other respondents discussed 
using keywords to determine how others had marked 
up particular sites. Although this question was 
intended to elicit responses related to searching 
behaviour using keywords, some respondents seem to 
have interpreted the question more broadly suggesting 
the need for refinement of this particular question in 
future studies to distinguish the multiple ways in 
which keywords can be used within the site: 
associative browsing, exploring resource meta-data 
and resource contribution 

Question 3 was “Under what conditions do you 
tend to use your own search terms?” Several 
respondents noted that most of the time, or at least 
initially, they started a search with their own search 
terms. Several others indicated that they used their 
own search terms when they had a specific topic in 
mind, but also when they were just browsing and had 
no specific objective or deadline to meet. Other 
respondents described how they would fall back on 
free text search when there was no suggestion (i.e., 
keywords) matching their particular information need. 
The rest of the questionnaire questions and results can 
be found in the appendix. 

 
5.2 Results bearing on Hypothesis 2 

 
Other results came from the log data indicating the 

use of keywords during resource contribution. Over 
the 10 participants, 237 keywords were added as 
meta-data to their 44 resources, giving us an average 
of just over 5 keywords per resource. In the case 
where all the users were assigning keywords 
completely independently we might expect some 
degree of overlap between their assignments, but let 
us first consider the extreme case where none of the 
keywords selected by the users matched those of any 
other of the users in the community. In this case we 
would expect the number of unique keywords in the 
entire community to exactly match the sum of the 
unique keywords for each individual member, as 
shown in the following equation, where k = number 
of unique keywords.  

 

community k = ��members member k 
 

 So the extent to which the sum of unique 
keywords for each individual member is higher than 
the sum of unique keywords in use by the community 
is an indication of increased shared use of keywords 
amongst the community members. Thus in a 
community where the vocabulary is diverging we 



would expect the ratio of total unique keywords over 
the sum of individual unique keywords to be 
gradually approaching one. Conversely, in a 
community where the vocabulary is converging this 
ratio would decrease, and in the extreme case where 
the vocabularies across all members was identical it 
would equal one over the number of community 
members. 

In order to see if there was any change in 
vocabulary convergence we compared the keywords 
added in the first 6 weeks of the study with those in 
the second 6 weeks. The log data indicated that 103 
keywords were added during the first half of the study, 
of which 74 were unique, while in the second half of 
the study 134 were added, of which 98 were unique. 
The ratio of unique to total keywords does not seem 
to change substantially from the first half to the 
second half of the study (0.72 vs. 0.73). However if 
we sum the unique keywords used by each individual 
user we discover that there were 91 in the first half 
and 120 in the second half. Here we see the ratio of 
total unique keywords over the sum of individual 
unique keywords to be decreasing (0.88 vs. 0.82), 
which suggests the vocabulary of this community is 
converging. This analysis considers the keywords in 
the two halves of the study completely independently 
and so this result is not a consequence of there being 
more words to overlap with in the second half of the 
study. 

Unfortunately the nature of this study is such that 
we have no comparison, so there is no way to tell if 
this convergence is a result of the community based 
keyword suggestion provided during resource 
contribution or a natural process for a group of 
individuals with a similar background working on a 
similar project. However to the extent that the 
approach itself is sound it appears that we have a 
simple metric for measuring the divergence or 
convergence of a community's vocabulary, which we 
hope to employ in future studies. Thus for the 
moment we cannot confirm or refute H2. 
 
6. Discussion 
 

Associative browsability such as that provided by 
the HNLC RDB is attractive because human thought 
itself is partly associative: as a new concept is 
considered it can be related to myriad others in a web 
of associations that support the evolution of new 
perspectives. However there still exist many questions 
over the use of such interface techniques. 

As noted before Nielsen [19] suggests that 50% of 
web-users are searchers, and only 20% are link 
followers. Nielsen himself has done much to 
emphasize the importance of providing good search 

support for web-based portals. That said, Nielsen 
studied site navigation links, while we have been 
investigating community meta-data links that are 
more like suggested search terms. The same argument 
applies to hierarchical subject headings, which can 
also be thought of as similar to suggested search terms. 
Both differ from navigational links that tend to shift 
the user from one context to another; navigation links 
lead to a particular portion of a site, rather than a set 
of items from throughout the site that meet particular 
information needs.  

Browsing subject headings or emergent 
community meta-data is arguably more similar to 
searching: a set of search results are returned just as if 
the user had typed in a search term, except that users 
did no't have to go to the effort of formulating an 
explicit query, or type it in. Importantly, users get an 
overview of the contents in the site, and can be 
guaranteed a non-zero set of search results, something 
that free text search cannot guarantee. 

While it remains to be established whether users 
perceive associative browsing as closer to search or 
navigation, our results indicate that for a group of 
relatively experienced users of search interfaces, 
community-based meta-browsing was used to a 
similar extent as free-text search, but not significantly 
more so, and so we cannot accept H1 at present. 
However we intend to investigate whether increased 
familiarity with this type of interface design affects 
degree of use of community-based meta-data 
browsing, and whether we will see similar results for 
less-experienced users. 

The current study did not effectively assess H2 
although it did demonstrate a metric that could be 
used for that purpose. A proper assessment of H2 
would involve assigning different types of interface to 
the different subsets of the community, something not 
naturally supported by a community site. However we 
intend to employ such a technique in subsequent 
studies. 

Another point to consider is that the users for this 
study were not the typical users of HNLC (teachers in 
math, science and technology). Since the graduate 
students do not directly belong to the community, 
their behaviour may not be representative. The 
graduate students were an easy group to track over a 
particular period; now that we have refined our 
analytical approach, future studies will examine the 
resource related activities of the teacher community. 

Further experiments of longer duration involving 
more users are clearly indicated, both to reaffirm our 
results relating to information seeking, and also to 
properly assess H2 using our vocabulary 
divergence/convergence metric.  

 


