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Abstract. We describe an information terminal that supports interactive search with an age-adaptable search user interface whose main focus
group are young users. The terminal enables a flexible adaptation of the
search user interface to address changing requirements of users at different age groups. The interface is operated using touch interactions as
they are considered to be more natural for children than using a mouse.
Users search within a safe environment; For this purpose a search index
was created using a focused crawler.
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Introduction

Web search engines are used by hundreds of millions of people all over the
world. This is a very wide and heterogeneous target group with different backgrounds, knowledge, experience, etc. Therefore, researchers suggest providing a
customized solution to cover the needs of individual users. Nowadays, solutions
in personalisation and adaptation of backend algorithms, i.e. query adaptation,
adaptive retrieval, adaptive result composition and presentation, have been proposed in order to support the search of an individual user, e.g. [2, 5]. But the
front end, i.e. the search user interface (SUI), is usually designed and optimized
for a certain user group and does not support many mechanisms for personalisation. In order to tackle this issue, we propose to adapt the SUI to the needs
of an individual user.
In our previous work [3, 4], we developed a SUI called the Knowledge Journey
that can be customized to the user’s needs and is used as a desktop application.
Here, we describe the Knowledge Journey Exhibit (KJE) that implements the
Knowledge Journey as an information terminal device and has an age-adaptable
SUI. Furthermore, different to the desktop version, KJE is a touch application,
has an improved SUI and a new backend. KJE is developed for users of age seven
and older. KJE was exhibited and tested at the “ScienceStation” exhibition1
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http://www.digital-ist.de/veranstaltungen/science-station-2014.html

for children and adults that annually takes place at multiple train stations in
Germany. This test environment imposed additional requirements: The exhibit
must be robust to be run at a train station in a stand-alone mode; it can be used
without supervision; the exhibit can be used without Internet; the search index is
child-safe and child-appropriate; there is a good coverage of web documents.
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2.1

Knowledge Journey Exhibit
Hardware

The exhibit was designed in form of a robust information terminal for an interactive search that can be operated by a user (Fig. 1). It has a 32” touch
monitor, metal keyboard and trackball. A computer was placed within the box.
The Mozilla Firefox browser was opened and the computer was set to run Firefox in a kiosk mode. For safety reasons, in order to avoid the risk of stumbling
in a public place, we did not build a step construction. The height of the box
was adjusted for both children and adults. The height of 130 cm was calculated
as a mean between the height of an average child and an average adult in order
to be appropriate for both user groups.
2.2

Frontend

The SUI of the KJE was iteratively developed. Several user studies were conducted in our previous research. In this paper, we describe improvements of the
SUI based on the results from the last user study [4]. The previous version had
a configuration window where a user was able to customize the SUI. However,
we considered this window to be too difficult for children to operate without
supervision and in a public place. Therefore, a decision was made to replace the
configuration window with a slider where each point on the slider corresponded
to a SUI configuration for a specific age starting with configuration for young
children and ending with a setting for young adults. We use the age parameter
to adapt the SUI. At the beginning a user is asked to input his or hes age. Then,
the user is forwarded to the corresponding search user interface, where they can

Fig. 1. User interface of Knowledge Journey Exhibit (left). Interaction with KJE
(right). [Photo by Stefan Berger, AVMZ, Otto-von-Guericke University Magdeburg.]

explore other settings of the SUI using the slider. The settings for the slider were
derived based on the results from the user study described in [4]. The settings
for young children are a pirate theme, coverflow result visualization, large font
size in Comic Sans MS. The settings for young adults are no theme, tiles result
visualization, smaller font size in Arial. The search results for adults contain
twice as much text in summaries and smaller thumbnails. Each point in between
of the slider changes one of the setting parameters, e.g. the font.
The system provides spelling correction after the query is submitted and
suggestions for the term the user is currently typing. In addition, users can
bookmark the relevant search results using the storage functionality. We used a
star symbol that was added to the result surrogate to indicate if the search result
is already bookmarked. Users can click directly on the star symbol to bookmark
or unbookmark the result or they can place the search result to the storage
using drag-and-drop. They can review the stored results which are grouped by
the issued query in order to provide more context information.
Furthermore, we use information about the web page complexity that is
calculated using the Flesch-Reading-Ease (FRE) readability index for German
language [1]. We applied traffic light metaphor and visualized each search result
that is easy to understand in a green frame, while a search result that is hard to
understand is visualized in a red frame, with varying levels of color in between.
The traffic light metaphor is also applied to the slider.
2.3

Backend

In the previous research [3, 4] we used the Bing Search API in order to retrieve
search results given a user query. However, the Bing Search API requires Internet
access and the returned results were not of a good quality for children. Some of
the results are still not child-safe even with the safe search option turned on.
Moreover, the first results usually belong to Wikipedia and web shops pages
and are not child-appropriate. Wikipedia pages are, for example, complex and
not easy to understand. Therefore, we decided to create our own search index.
First, we tried to obtain the seed automatically using the DMOZ’s kids&teens
directory 2 , but the quality of the gathered web pages was too low and we chose
to create the seed manually. A seed of 81 web portals was manually derived
and a focused crawler was implemented that crawled and indexed web pages
that only belonged to those domains. The manually derived portals were mainly
special web portals for children. However, we also selected some portals that
were at least child-safe and informative such as zoo portals or federal ministry
of education and research. The portals were crawled with consideration of the
robots.txt protocol3 .
As one of the requirements was to be able to use the exhibit without the
Internet, we faced the challenge of showing the result pages in an offline mode.
Therefore, we decided to create high-quality, full screen images of the web pages
being indexed. For that, we used the Apache Tika library. Users get an image
2
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of the web page if clicking at a search result. It is not possible to navigate to
other web pages using the links on the result page. This prevents young users
from viewing the content that might be unsafe.
In the post-processing step duplicates (pages that have the same main text)
were removed. The obtained index contains approximately 67,000 pages. The
relevance score of a web page was calculated as a product of the Lucene score
(Apache Lucene library), the Flesch-Reading-Ease index and the boost score for
high-quality pages web pages. Using the Flesch-Reading-Ease index, documents
that are easier to understand are placed slightly upwards in the ranking. In this
version of the Knowledge Journey Exhibit we focused on the adaptivity of the
SUI. In addition to the SUI, it is also possible to change the ranking function
depending on the targeted user group. This is an interesting direction for future
work. For the query suggestion feature, we used a free available dictionary with
1.6 million German words. Top ten suggestions for the term the user is currently
typing are made based on the Levenshtein distance to the indexed dictionary
term. After the user has submitted the query, a suggestion “did you mean” is
assembled from the top suggestions for each search term.
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Conclusions

In this paper, we presented an information terminal with a search user interface
that takes user’s age as a parameter for adaptation. Our next step is to make the
system adaptive. An adaptive system will require a backend algorithm to detect
user’s age, e.g. based on the issued queries. Furthermore, we plan to conduct a
further usability study using an eye-tracking device. A demonstration video of
the Knowledge Journey Exhibit is available at http://www.dke-research.de/
KnowledgeJourneyExhibit.html.
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