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Abstract 
In this position paper, the design and evaluation of an 
educational multi-user multi-touch screen system is 
discussed. The system allowed visitors of the Antwerp 
Zoo to learn more about the great apes. The design 
intended to stimulate collaborative use of the system. 
The evaluation focused on how visitors used the screen 
simultaneously and how collaboration took place. 
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Introduction 
Traditionally, computer systems feature a single 
keyboard and mouse allowing only one person at a time 
to use the system. In recent years, these peripherals 
have often been replaced by touch screens, especially 
in more informal settings. The introduction of multi-
touch capabilities has made it possible for multiple 
users to interact with one computer system 
simultaneously, further facilitated by ever increasing 
screen sizes. These multi-user multi-touch systems 
open a range of possibilities for collaborative use of 
computer systems. It makes these screens particularly 
suited for use in places that people typically visit in 
groups with family and friends, such as museums or 
zoos.  
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In this position paper, the design and evaluation of an 
educational multi-touch wall that was installed in the 
ape house of the Antwerp Zoo (Belgium) will be 
discussed. The wall was intended to allow Zoo visitors 
to learn more about the great apes. In the design an 
emphasis was placed on stimulating visitor 
collaboration, as it followed the rationale that 
discussion of educational material with others can 
facilitate learning [3].  

 
Touchscreen design 
In order to stimulate the Zoo visitors to collaborate 
when using the touch screen wall, special care was 
taken in the design to ensure that collaborative use was 
more beneficial than multiple visitors using the screen 
separately. When it comes to collaborative use of multi-
user multi-touch systems, it has been observed in that 
instead of truly collaborating, users sometimes work in 
parallel on separate tasks, at times even leading to 
conflicts where users get in each other’s way. This was 
observed in several studies, e.g. a study concerning the 
design and evaluation of a multi-touch tabletop 
application for adolescents to collaborate on school-
related work [1], and in a public multi-touch wall 
setting [2]. These observations made actively 
stimulating collaboration and avoiding user conflicts 
one of the main design goals.  
 
The main part of the final design was formed by a 
multiple-choice quiz. The quiz consisted of three 
questions that were randomely chosen out of a larger 
set of questions. Each question had three answer 
options. Users could select one (or more) answer(s) by 
dragging banana’s that lay at the bottom of the screen 
onto the answer(s) of their choice, within the available 

time (see figure 1 below). More banana’s on the correct 
answer meant more points. Points were deducted for 
banana’s that were dragged onto the wrong answer 
option. This meant that strategically dividing the 
banana’s over multiple answers was also possible. 
There were more banana’s than one person could drag 
in the available time to answer a question, so 
collaboration was crucial to drag all the banana’s and 
get a high score.   

 
Figure 1. Example question from the quiz showing how 
bananas should be dragged onto an answer. 

 
This collaboration also meant that a decision had to be 
made about which answers the bananas had to be 
dragged to. Thus, the users had to discuss the answer 
options. This discussion among users was important as 
prior research has shown that discussion might lead to 
better understanding, and more correct answers when 
answering multiple-choice questions, even when no one 
in the group originally knows the correct answer [3]. 
 
After a quiz had finished, participants were presented 
with the option to take a picture of themselves. This 



 

picture was subsequently shown in the high score list 
that showed the scores from the current day. This high 
score list could be consulted on the screen when no one 
was playing the quiz. This high score list with pictures 
was introduced to stimulate visitors to aim for a high 
score and thereby further emphasized the importance 
of collaboration. 
 

Figure 2. The touch wall in the Zoo showing the screensaver 
with the ‘Start quiz’ button in the middle of the screen.  

When the quiz was not used, a screensaver was shown, 
on which some facts about the apes actually living in 
the Antwerp Zoo could be consulted (see figure 2). This 
screen also featured an option to consult the high score 
list. Touching the big ‘Start quiz’ button in the middle of 
the screen started a new quiz.  
Finally, short educational movies about typical chimp 
behavior and their environment were available in 
sidebars.  

To evaluate the use of the touch screen, qualitative 
user experience (UX) research methods were used. 

Visitors were observed during their interaction with the 
multi-touch screen. They were unobtrusively watched 
and listened to from a distance. Semi-structured 
interviews were held with a number of the observed 
visitors to discuss their experiences after using the 
screen. 

The quiz was specifically designed in a way that 
collaborating allowed users to achieve a higher score on 
the quiz than when the quiz was played alone. In the 
evaluation we focused on the different ways in which 
visitors played the quiz together with others and how 
collaboration took place.  

Results and discussion 
Visitor behavior and engagement with the touch wall at 
the Zoo was observed over a period of two months, 
mostly during the summer holiday. As two or more 
visitors were often engaged with the screen at the 
same time, conversations among the visitors provided 
useful information on their perception of the touch wall. 
For additional information on motivations etc., a subset 
of visitors was asked to take part in very short, semi-
structured interviews. The following paragraphs 
describe some of the findings emerging from the study.  

Collaboration 
The scoring mechanism was devised in such a way that 
collaboration was stimulated. When visitors were 
interviewed after playing the quiz, the majority 
indicated to have understood how this mechanism 
worked. Nevertheless, it was often observed that, while 
visitors did discuss the answer options to a question, 
this did not necessarily mean that multiple people were 
interacting with the screen simultaneously. Often a 
group of people discussed the answer options together 



 

and chose an answer, but subsequently only one 
person dragged the bananas onto the correct answer 
while the others watched. In this scenario there was 
often one person that clearly took the initiative to 
interact with the system, and drag the bananas.  

While the touch screen was not designed with this 
behavior in mind, the purpose of letting visitors discuss 
the questions together, thereby facilitating learning, 
was still achieved this way. The reasons why some 
visitors used the touch screen in this way were not 
addressed in the interviews, however, it is clear that 
not everyone is interested in achieving a high score. It 
is perfectly possible to answer a question by dragging 
only one banana onto an answer. 

Children, especially younger ones, tended to behave 
very differently. In general, children were very keen on 
dragging the bananas and often played a quiz 
simultaneous with other children. The children usually 
answered the questions separately, without 
collaborating. The answer options were not discussed in 
group and no shared answering strategy was chosen. 

Social acceptance 
One reason why some visitors did not drag bananas 
could be that they might have been somewhat 
embarrassed. The screen was located in a setting 
where many other Zoo visitors pass by. The interviews 
showed that some adults perceived the screen to be 
targeted at kids rather than adults. This view was 
confirmed by the observation of a number of adults 
that started a quiz but lost interest when they found 
out they had to drag the bananas. In addition to the 
perception of dragging bananas as something for 
children, the contrasting graphical design of the 

bananas and the rest of the system might have also 
played a role. The general graphical design of the touch 
screen system adhered to the understated corporate 
identity of the Zoo. This was in contrast with the bright 
yellow, more cartoonlike bananas.  

Collaboration partners 
A distinction in behavior between adults and children 
was also observed concerning the initial approach of 
the screen and the relationship with the others they 
played the quiz with. Adults often used the screen 
together with persons they already knew; family or 
friends they had come to visit the Zoo with. Children, 
on the other hand, often joined strangers, especially 
when these strangers were also children. However, as 
described above, when multiple children played the 
quiz at the same time, they were much more inclined to 
play separately instead of collaboratively. 

Approach of the screen 
This differences between adults and children were also 
reflected in the way these two groups approached the 
screen. Children often walked right up to the screen 
and joined others already playing a quiz. Adults first 
looked at the screen from a distance, watched how 
others were using the screen, and started playing the 
quiz themselves only when the previous users were 
finished. While waiting, they often played along, much 
like watching a quiz on television, discussing the 
questions and answering the questions for themselves. 
Thus, even without interacting with the screen, they 
were still actively engaged with the educational content 
the screen provided. These Zoo visitors ‘queuing up’ in 
the area around the screen also confirm the variation in 
social activities around a public screen observed by 
Brignull and Rogers [4]. 



 

As quizzes only consisted of three questions, visitors 
waiting for their turn to play the quiz never had to wait 
for very long. As a result, the necessity to play together 
diminished. This might have contributed to adults 
waiting for their turn instead of playing together with 
strangers. The duration of the quiz was kept short on 
purpose, to prevent visitors monopolizing the screen, 
and to prevent leading attention of the visitors too 
much away from the animals themselves [5].  

While the contrasts in behavior between adults and 
children are described above, of course, a large part of 
the visitors are parents that visit the Zoo together with 
their children. In case of these parent-child pairs, it was 
often the children that took the initiative, dragging their 
parents to the screen and asking them to play the quiz 
with them. The parents, on the other hand, held the 
children back from joining strangers and let them wait 
until the previous users finished the quiz. Then, parents 
often read the question to their children and together 
the bananas were dragged onto the answers. 

Conclusion 
The evaluation of the touch screen in the Antwerp Zoo 
showed that adults and children differed in the extent 
to which the system was used together with others and 
how much collaboration took place. When adults were 
concerned, the system was successful in stimulating 
discussion of the questions, even when only one person 
was dragging the bananas, or when they were only 
watching others play the quiz. Children only discussed 
the questions when playing the quiz with their parents 
or other adults they had come to the Zoo with. These 
results show that the design of a public educational 
touch screen that stimulates discussion and 

collaboration is not a straightforward process and that 
it is an interesting topic for further research.  
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