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The development of online news website let the public
obtain news much easier and more convenient. However, retrieved
information are sorted by relevance, therefore can not display the
temporal features or relations among information, which poses
challenges to users’ ability of information retrieval skills and their
background knowledge. To assist users in browsing news, we built
up a keyword visualization user interface that allows users to browse
news from different aspects, to control their visit paths and to expand
or filter information. We conducted interview and applied sequential
analysis method to evaluate user experience in this study. The results
show that 1) the function that users used the most is clicking to expand
related keywords to discover more keywords and related news; 2)
participants reported that the three network layouts implemented in
the study can assist them to navigate keywords one by one or to read
briefly potential keyword categories; 3) by visualizing visit path,
participants found that they can locate themselves in information
retrieval process or to alter keywords set for alleviating cognitive
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load. However, the feedback of user study also shows that gathering
excessive visualization design on an interface may increase cognitive
load.
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Introduction

The internet provides news agencies an immediate, low-cost, and
peer-produced publishing environment, however, it also leads to redundant
and low reliability information. Several methods have been developed to
assist users’ news reading behaviors such as auto-clustering to reorganize
news by keywords (Pu & Chen, 2007), auto-summarization of news across
different news agencies (Chen, Kuo, Huang, Lin, & Wung, 2003), and
building ontology models to detect different news that report the same event
(Cheng, 2009). With increasing network speed, data visualization services
have become more and more popular. These services not only provide
elegant interfaces but also highlight the characteristics of data and scaffold
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the understanding of issues, conveying a concept (Card, MacKinlay, &
Shneiderman, 1999) by means which can help users to browse, search, and
read information more efficiently. There have been several visualization
tools for news browsing. For example, Blog Keyword Visualizer (BKV),
which displays associations among blog keywords, allows users to observe
hot issues in real-time. Google Wonder Wheel, like a sidebar widget,
displays co-occurring relations among related terms to help users to discover
related keywords. Newsmap uses area and color to represent each news
topic’s popularity and categories, respectively. ThemeRiver, similar to
Google Trend, is designed to show and compare news trends.

Searching and browsing often appears alternatively in information
retrieval process. Compared with searching, browsing focuses more on how
users discover useful data by use of interactive functions of user interfaces.
Therefore, while search goals are unclear, users often spend more time on
browsing to discover potential keywords (Delphi Group, 2004). Therefore,
users often read news for casual “encountering” of interested events,
which is similar to the Bates (1989) berry-picking process. Carledge and
Pitkow(1995) investigated how users relied on web browsers and found
in the system log high frequency functions included clicking hyperlinks,
clicking the “backtrack” button, opening URLs, opening Hotlists, and
forwarding. The most frequent browsing strategies are “Leave as you’ve
entered” and “Looping back,” both of which highlighted the importance
of keeping historical clicking and browsing paths. Accordingly, the study
aims to build up a keyword visualization user interface that allows users
to browse news from different aspects, and to provide visual clues for
backtracking and memorizing users’ visit history.

Methods

Two Taiwanese online news sites, United Daily News and Chinatimes
(total 793,522 documents from Jan 1st to Dec 31th in 2011), were crawled as
the dataset. For each user query, (Yang, 2003 a, 2003 b) API was applied to
retrieve the top-ranked 100 news and parse each news to obtain power terms
automatically. The tool returns average five terms for each document. The
efficiency and accuracy of the tool was evaluated by comparison with user-
defined keywords in open accessed articles on a magazine website http://
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www.cw.com.tw/. We compared the retrieved power terms and user-defined
keywords of 1,036 articles. The accuracy rates for 313 long documents and
723 short documents are 86.17% and 90.66% respectively. —Finally, we
calculated the frequency of each power term from the retrieved documents
and built co-occurrence relationships for each pair of terms co-occurring in
one or more documents.

To support users’ information retrieval activities, the main features
of our interface include a network-based keyword visualizer with three
different layouts for displaying related keywords of current query, and
visualized visiting path to support backtracking which aims to lessen the
need for cognitive attention. Other designed features include pop-ups for
displaying news trends and news reading, and a filter to decrease irrelevant
keywords (shown in Figure 1). Primary modules including Network viewer
and visit path controller were described as follows.

Figure 1. An overview of the network-based keyword visualizer for
news browsing.
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1. Network viewer. The co-occurrence relationship among keywords
was visualized by network. Users can click nodes to expand the
keyword network and explore more news, and disable — keywords of
no interest. We implemented circular, force-directed, and Chameleon
layouts for different purposes. Circular layout provides users a clear
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view of the related terms located with proper spacing on the circle
edge, making it easy for users to find strongly-related terms. Unlike
the circular layout, force-directed layout locates each pair of terms
with proper and reasonable distances according to the strength of
their association (Tikhonova & Ma, 2008), which allows users to
discover strong-related terms and highly-condensed subgroupings
of terms. The last algorithm, Chameleon (Karypis, Han, & Kumary,
1999), is based on agglomerative hierarchical clustering method,
and focuses on allocating clusters with proper distances between
them, rather than allocating individual concepts directly as the force-
directed layout does (Collberg, Kobourov, Nagra, Pitts, & Wampler,
2003). In this case, users can see clearer clusters than those in the
force-directed method.

. Visit (click) path controller. Users can interact with the keyword

network by clicking to expand them. The clicked keyword and
original query combine by the “OR” operator to be treated as a query
to retrieve more news and power terms. User visit paths (highlighted
by different colors) are represented by the sequence of the clicked
terms and associations between them. Besides visualizing visit paths,
the tool allows users to go backward by disabling nodes one by one.
Once a clicked node is disabled, all of its related nodes, except for
those also related to other clicked nodes, will be filtered out.

Figure 2. Three different network layouts implemented in the study.
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Evaluation

We recruited 10 university students in northern Taiwan who often
read news daily to evaluate the usability, pros and cons of our tool. Each
participant was asked to explore one un-familiar topic such as “Occupying
Wall Street” and “2013 Egyptian coup d'état.” We used a free screen
streaming software Free Screen Recorder to record their browsing behaviors.
Finally, they were interviewed and asked to share how they feel about our
tool and what they discovered through adjustable and interactive network
layouts. Besides task observation, we applied a sequential pattern mining
method, AprioriAll proposed by Rakesh and Ramakrishnan (1995), to obtain
high supported successive operations for our tools.

Results

We encoded a total of 21 operations in the interface. 20.0% of all
participant operations were expanding related keywords. Participants FO6
and F10 expanded more keywords than others. They indicated that, instead
of opening news and reading them one by one, expanding keywords can
help them to understand unfamiliar topics in advance. However, some study
subjects (F03, F04, F0S5, F06) also indicated that the keyword network
generates too many keywords to consume, which means that the generated
keywords may bring heavy cognitive load for users. Nevertheless, we found
our participants used several strategies to overcome this problem. One such
strategy is to use the function for “disabling keywords of no interest” to
decrease the amount of keywords shown in the network. Another strategy
is to switch network layout repeatedly to obtain a clear view by circular
layout or observe concept groups by Chameleon layout. Compared with
the first method, this strategy does not reduce the amount of information
but organizes them according to user needs. Participants FO1 and FO7 were
found to switch layouts more than others. The layout switching operations
account for 32% and 25% of their behavior sequences, respectively.

Among the 10 participants, the longest sequence length was 62 while
the shortest was 32 (average 41.5 operations). By setting minimal support
to 0.6, we obtained 45 sequences with lengths from two to four. Sequences
with more than two operations were segmented into pair of operations and
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Figure 3 shows the transition diagram of 12 operations occurring in the 45
high-supported sequences. The thickness of directed edge represents the
highest support degree of the pair. Several high-supported subsequences
were described as follows.

1. After each query, next operations are often “expanding related
keywords (support=0.8)” or reading news via pop-up (0.8).

2. We hoped to lower the query times of users. However, 80% of
participants made more than one query (average 2.1 queries). The
participants were found to re-send a query only when they read news
(0.7) or accessed visit paths including expanding keywords (0.7) and
backtracking their operations (0.7).

3. Participants were found to switch network layout after making a
query (0.6), reading news (0.9), or backtracking several nodes (0.7).
After switching to Force-directed layout, participants often switched
to Chameleon layout to have more understanding on presented
keyword networks.

Figure 3. Transition diagram of high-supported subsequences.

. Changing to
Ferce-directed layout

{7/ Getting statistical information
Nef current query

Increasing threshold for
> filtering our low frequency
pair of terms

) Moving canvas

ﬁChanging o N\ \\“@ / Recording visit path

185



Journal of Libray and Information Science Research 9:2 (June 2015)

Conclusion

The study designed a network-based keywords visualizer for assisting
users to interact with news keywords to find out potential topics of interest or
to get an early understanding before reading news content. A user study was
conducted and showed that keyword expansion can help users to understand
content of news in advance, and visit path recording and controlling can
help users to trace their information retrieval process forward and backward.
However, participants also reported several unsuitable designs including
too large number of keywords to consume or unsuitable metaphors in
visual designs, improvements to which may be considered in future work.
The primary conclusion is that, although visual designs can provide more
information and understanding of original data, the cognitive limitation of
users’ attention still needs to be taken into consideration.
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