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have difficulties with typing [3]. They are not able to type
commands without looking at the keyboard (touch-typing).
Instead they typically hunt-and-peck on the keyboard for correct keys. By looking at the keyboard while typing, children
often do not spot spelling mistakes. In addition, some interaction techniques like scrolling or drag-and-drop are difficult
for young users [3]. Therefore, young users would benefit
from support mechanisms to formulate their information need
and interact with a search user interface.

ABSTRACT

Children need advanced support during web search or related
interactions with computer systems. At this point, a voicecontrolled search engine offers different benefits. Children
who have difficulties in writing will not make spelling errors using a voice control. Voice control is a natural input
method and is supposed to be easier to use for children than
a keyboard or mouse. To integrate a suitable voice control
into search engines, it is necessary to understand the children’s behavior. Therefore, we investigate children’s speech
patterns and interaction tactics during a web search using a
voice-controlled search engine. A user study in form of a
Wizard-of-Oz-Experiment was conducted and we found out
that children are motivated to use voice-controlled search engines. However, voice control in combination with touch interactions should be possible as well. Furthermore, the analysis of the speech patterns suggests that it is possible to build
a speech recognition program. The results of this study can
serve as fundamentals to develop voice-controlled search dialogues for young users.

In order to tackle these problems, a voice-controlled search
interface can be used that allows a voice interaction in both directions, i.e., voice input and output. By using speech recognition, the user does not need to be good in writing. Besides,
the interaction with a voice-controlled system can be more
intuitive and hence more motivating for children as they do
not have to learn the cumbersome interaction with mouse and
keyboard. These advantages motivate us to investigate voicecontrolled search user interfaces (SUI) for young users.
Voice control offers further advantages. There are methods
to extract emotions from the users speech (e.g. [7]). Hence
a speech interaction can provide us with the necessary information about the emotional and dispositional state of the user.
Thus, if a child feels unhappy, e.g., caused by a search failure, his or her emotional condition could be recognized using the voice information and the system can initiate countermeasures. User emotions and dispositions were considered
in information retrieval before, however mostly for relevance
assessment [1] or for the enrichment of an object descriptive
feature space, e.g., in collaborative filtering [9, 8]. Our long
term goal is to take the emotional states of young users into
account in order to provide a better support from the SUI side.
To our knowledge, voice control has not been studied before
in the context of search engines for children (see [5]).
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INTRODUCTION

During a (web) search, children often need to be more supported and motivated than common users like adults. Children can get easily frustrated if they do not find relevant results, do not understand the search engine output or if a failure emerges [2]. The fact that children also have difficulties
to evaluate the relevance of retrieved documents to their information needs [6] aggravates this. Furthermore, most children

In order to develop a well-functioned voice-controlled search
engine for young users, it is necessary to analyze users’ acceptance towards a system of this kind and how they would
use it. One essential part of this is the user behavior. Therefore, in this paper we investigate children’s speech patterns
and interaction tactics that are used by operating a voicecontrolled search engine. For this, a user study was conducted in form of a Wizard-of-Oz-Experiment. During this
experiment a user interacts with a program that seems to be
autonomous, but is remotely controlled through a hidden person (the wizard) instead. This method allows to study users’
behavior without any limitations and even appropriately react
to unexpected user actions.
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Figure 1. Screenshot of the Knowledge Journey user interface: a guidance figure and a treasure chest on the right hand side, query input elements on the top, a navigation menu on the left hand side and a coverflow
with search results in the middle.

Figure 2. Screenshot of the user interface: journey journal with favorite
web pages.

using the Knowledge Journey via voice interaction.
In order to illustrate the work and its results, the paper is
structured as follows: In Sect. Preliminaries we briefly describe the child-centered search engine we have used for this
study. Sect. User Study contains information about the user
study procedure and its results. The last section provides a
summary and outlines of the future work.

USER STUDY

In this section we describe the design, results and implications of the user study we conducted.
Study Design

The goal of the user study was to examine how children
would interact with a voice-controlled version of the search
engine Knowledge Journey and what voice commands and
interaction patterns they would use. Therefore, a study
in form of a so-called “Wizard-of-Oz-Experiment” was designed. Here the user assumes, that he or she interacts with a
fully autonomous application but actually it is controlled by a
hidden operator. In general, two investigators were involved
in the study. One was the “wizard”, whereas another one conducted the user study with participants by interviewing them,
giving instructions etc. The study procedure consisted of the
following four steps:

PRELIMINARIES

For this study, we used the child-centered search engine
Knowledge Journey [4]. The search engine uses the metaphor
of a treasure hunt, where a user takes a journey to gather relevant search results. In Figure 1 the interface of the Knowledge
Journey is illustrated. The interface consists of five groups of
elements: a guidance figure (here a penguin pirate), a treasure chest, a coverflow visualization of results, elements for
keyword search and a pie-menu for navigation.
Using the query input element, a standard keyword search can
be done. The navigation menu helps children who have difficulties in query formulation. This menu is illustrated as a pie
menu placed on a steering wheel. It contains different categories and subcategories like sports, nature, persons or entertainment and by choosing a category its name is automatically
spoken by the system. The third element is a coverflow visualization of search results. Coverflow view of results offers
an attractive browsing animation. Its central element is clear
separated from the rest and a child can concentrate on one
item a time, thus resulting in a small cognitive load. Using
the last element, a treasure chest, the user can store relevant
search results. The treasure chest contains a journey journal
where for each stored webpage its thumbnail, a textual summary and a title are shown (Figure 2). Furthermore, the search
engine contains multimedia elements, large fonts and buttons
in the user interface design to make it more attractive for children. It is also easy to operate for children with click-andpoint interactions. The guidance figure supports children’s
search process in order to avoid frustration, e.g. by providing
a spelling correction after a misspelled query is submitted.

Pre-interview: We used a pre-interview to gather the user’s
demographic information and their experience with computer
systems and the Internet. Besides, we asked the participants
about their experience with different input methods, i.e., keyboard, mouse, touch and voice control.
Introduction: In the next step, we gave the participants an introduction to the Knowledge Journey and how to use it. We
briefly explained what the different elements are and what
purpose they have. Intentionally, we gave no information
about how to use the interface per voice.
Search Experiment: In this step, the actual search was done.
Children could execute a free, explorative search where they
were able to look for everything they liked and use the elements how they want, but only using voice commands. If a
young user had no idea for what or how he or she should use
the system, an investigator gave some assistance, e.g., “Currently its Christmas time and there are a lot of things one can
do during this time. Maybe you can search for these things?”.
If a child used an ambiguous command or the system (the
Wizard) could not understand the command, a prepared audio message “I cannot understand you.” was triggered.

Figure 3 depicts the possible user interactions with the
Knowledge Journey. Overall, the SUI offers many ways for
users to interact with it. In the following, we present our
user study which was conducted in order to study children’s
speech patterns and interaction tactics during a web search

Post-interview: The last step was a post-interview to evaluate
the users’ attitude towards the system and if they would use
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Figure 4. Screenshot of an opened webpage with a memory game: For
children, it is difficult to name a certain card and its position.

Figure 3. Interaction graph of the Knowledge Journey. A user can search
for results, navigate using the pie menu, interact with the coverflow, interact with a result page, interact with a guidance figure and operate the
treasure chest.

to emphasize that a child could tell anything and that there are
no restrictions.

voice-controlled SUI in the future. We also asked for recommendations to improve our search engine. Each session with
these four steps took about 30 minutes.

Nearly half of the children interacted with the system in a
very polite way, e.g., “Please enlarge” or “Could you open the
treasure chest please?”. But with time they changed the interaction tactic and used only pragmatic, relatively short voicecommands. Eight children used almost exclusively elliptical
constructions for commands where a word or phrase implied
by context is omitted from a sentence, e.g., “close”, “next
page” or “go back”.

Study Results

The user study was conducted in December 2012 at the
trilingual international elementary school in Magdeburg, Germany.1
Participants: Our ten participants were of age eight to ten
(average 8.8 years), seven female and three male. They were
mostly third (8 children) and fourth (2 children) grade pupils.
All children had experience with computer systems and the
Internet. Eight children could easily and one child had some
difficulties to handle mouse and keyboard, one child mainly
used touch devices. The frequency distribution of the Internet
usage is: everyday (1 pupil), two-four times a week (3 pupils),
once a week (1 pupil), once a month (4 pupils), less than once
a month (1 pupil). We noticed no significant correlation between the frequency of usage and age or school grade. Four
participants use the Internet without any supervision, three
participants together with relatives and three participants do
both from time to time. The children use the Internet mostly
to play online games and watch videos on Youtube, but also
to search information for school. These activities were mentioned by almost all participants. Some of them also write
messages or look at Amazon or Ebay. In order to search for
information, eight participants use Google and five of them
also use web search engines for children.

If an explicit keyword input per voice was done or if a category in the navigation menu was selected per voice, then half
of the children also continuously used the descriptive terms
for the UI element, e.g., “I’m searching for ...” or ”Select calculations on the steering wheel.”. Users who actively used the
storage function, also used the specific terms “store” and/or
“(in) treasure chest”. This behavior is very fortunate in order to detect possible voice commands automatically. Different children also used different words, i.e., synonyms, for the
same controls. For example, to flip through the search results,
six children used relative descriptions like “continue” or “next
page” and the others used an absolute description like “second page”. Hence, the system also has to support alternative
voice commands for each interaction.
The commands used during the search were very often ambiguous. For example, a child previously used the search bar
or the navigation menu and than he or she used “space” for
the next command. It was unclear, whether the pupil intended
to search for it or wanted to select a corresponding menu category. For such commands a context, i.e., the previously used
element, is important to carry out the commands without errors. The system has to take the context and the user interaction sequence into account to interpret the user correctly.

Patterns and Tactics: In the following we describe the command patterns, tactics and the response of the young users to
the interaction per voice control. Furthermore, we address
the emerged difficulties. All children enjoyed to interact per
voice control. This is a good sign as their motivation to use
the search engine increases. They perceived as beneficial, that
queries do not need to be written using a keyboard. However, voice control was perceived as unusual by 90% of the
children. Especially at the beginning of the study, the young
users were overstrained a little bit because they did not know
what they can actually say to the system. The researcher had

Nevertheless, some children’s interaction tactics were not
always conform with the original interaction graph of the
Knowledge Journey. For example, while being within the
“treasure chest” participants wished to start a new search
skipping the command of closing it first. For some of the
children, it was extremely difficult to name “clickable” elements that only contained pictures within web pages or on
the SUI surface. For example, Figure 4 shows a website with
a memory game that was opened by one of the pupils. It was

1
All the relevant agreements from the caretakers had been obtained.
The Parents agreed in advance, that their children can participate in
the study.
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problematic for this child to name a certain card and its position, in particular the cards in the center presented the greatest difficulty. While the card at the borders could be named
like “upper left” or “second row right”, the cards in the center, which require numbers for both rows and columns, were
difficult to explain. Also the thumbnails for stored elements
in the treasure chest (see Figure 2 at the bottom) were difficult to select. Children often named an object within a certain thumbnail to access a website. In future, this problem
could be solved by labelling those elements with numbers or
symbols. Another solution is to combine the voice-controlled
search engine with touch input. Thereto, 70% of the young
participants explicitly told us that they would rather use touch
to accomplish certain tasks directly on the user interface. But,
they would like to use voice control for keyword search as it
is faster than using a keyboard.

participants in this study were only able to use a voice control and no touch interaction was possible. In order to develop completely voice-controlled search dialogues, further
conceptual adaptations are necessary, in particular to provide
young users with suggestions of possible voice interactions.
Our long term goal is to take the emotional states of young
users into account in order to support search processes, e.g.
by providing users with motivation in case of failure.

In order to get a deeper insight into the children’s commands,
some examples of the used voice controls are listed in Table 1.
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