
Figure 2: Adapting personal avatar (left) and avatar
team (right)

we take great care that the key messages of the game reflect
the key messages in the museum narrative. The museum
content has to be learned by playing, without explicitly lec-
turing about content. Our mobile guide also attributes to
gradually developing the skills the pupils need to play the
game. Instead of providing youngsters with manual-like dry
information about the game logic or PDA funtionalities for
instance, we gradually increase the complexity of the tasks
they have to fulfill.

Secondly, to promote a collaborative learning experience,
group interactions and the various social skills that go with
it, are stimulated throughout the entire museum game in
different ways (communication by means of a walkie-talkie
system, face-to-face communication, problem-solving strate-
gies, division of tasks and the exchange of game informa-
tion,. . . ). These group interactions also imply that the play-
ers feel like they are in control, wich is important to have
a real game experience. The players can create their own
experience by exploring their actions and the specific effects
they cause.

Thirdly, to enhance the commitment of the players to the
game, each player gets to adapt his/her own avatar which
accompanies him/her throughout the entire museum game
(Figure 2). Via these personalized avatars, the players can
imagine themselves being in the historical circumstances we
evoke during the games.

Finally, the graphical design of our mobile game is specif-
ically tuned to the target group and reflects the museum
content, thus stimulating learning history in a subconscious
way. Games are for example located in a suitable land-
scape, given the relevant historical place and time (Figure
3). Given the fact that a museum visit should be an enjoy-
able activity, we use humorous elements that do not interfere
with the museum content but emphasize it. Other graphical
elements break through the expectations of the players and
keep them alert. We explicitly chose to add these kind of
triggers to stimulate interaction, both with companions and
with the museum presentation.

5. EVALUATION

Figure 3: Screenshots of the game landscapes: farm-
ing landscape (left) and Roman city (middle)

Before putting everything in the target environment, an
evaluation is required. We specifically evaluated the usabil-
ity of the system and whether our design for playful learn-
ing produced the desired results. We evaluated if the game
indeed provokes social interaction and interaction with the
museum environment. Furthermore, we evaluated whether
the targets regarding learning we postulated were obtained:
if the key messages of the museum narrative were conveyed
to the pupils by letting them relive the main episodes of
the museum story for one thing, for another if the cognitive
skills related to learning history and visiting a museum were
trained. Finally, we wanted to acquire a notion of the moti-
vation of the youngsters. In this section we will present our
test set-up and results.

5.1 Test Location and Participants
Because of the ongoing expansion project in the target mu-
seum, we were unable to test our prototypes in the museum
target environment. Therefore we visited four different sec-
ondary schools to organise extensive user tests in a simulated
museum environment: posters of museum objects and - if on
hand - some replicas that convey the museum content were
displayed. Three prototypes have been tested: the trading
game (tested by 68 pupils), the farming game (tested by 92
pupils) and the Roman game (tested by 137 pupils). We in-
tended to reach a wide scope of the envisioned target group
and thus tested a mix of pupils from general as well as tech-
nical and vocational secondary education. All participants
were between 12 and 16 years old.

5.2 Test Procedure and Instruments
The schoolgroups were divided into teams of 3-4 players and
every player recieved a PDA. Observation notes were taken
and if the school and the parents consented, video recordings
were made of a random sample of the available teams. After
the game, the pupils were asked to fill in a questionnaire
regarding computer usage, usability and playability of the
game, learning results and motivation. The questionnaire
consisted of about 20 multiple choice questions and Likert
scales, and a limited number (about three to four) open
ended questions. In addition to this, we also logged the user
interactions on the PDA to analyse the course of the game.



5.3 Results
As expected, the questionnaires showed that most of the
teenagers were very familiar with ICT. As a result, these
pupils were not put off by trying out a new ICT application,
but on the contrary were rather excited to get their hands on
a PDA. Although over 75% of the pupils declared that they
had never used a PDA before, the same amount said it was
(very) easy to use. We noticed that some functionalities of
the game interface, such as using the walkie-talkie sytem or
scrolling through the landscape, were not commonly known
by the users: they gradually picked up these technical skills
by trial and error and by discussing them with their peers.
This proves the learnability of our mobile game.

The data collected from observation notes and video record-
ings demonstrate that our goals concerning interaction were
obtained. There was generally a good balance between look-
ing on the screen and looking at the simulated museum
exhibit. Furthermore, the games clearly provoked collab-
oration and social interaction among its players. We even
noticed that interaction was not only induced by the game
sequences that were deliberately designed to stimulate col-
laboration and discussion, but also by some other aspects of
the game design, such as the creation of their own personal
avatar in the beginning of the game or the funny visuals and
audio tracks.

With regard to the learning of the main messages of the
museum content, the questionnaires showed that on aver-
age 70-75% of the participants answer the questions relating
to the key content of the museum correctly. This key con-
tent was not explicitly lectured during the game, so we can
conclude that the participants picked it up, simply by play-
ing the game. Video recordings and observation notes also
showed that the pupils did engage in the presupposed cog-
nitive and observation skills, such as processing information
from various sources and closely observing objects.

The observed behaviour and the questionnaire certainly con-
firmed the enhanced motivation of the youngsters. Over 90%
indicate that they like the games. When asked what they
think about the idea of using a PDA as a guide throughout
the museum, 85-90% select “great, it makes a museum visit
a lot more fun”.

6. CONCLUSION
In this paper, we presented a mobile guide framework to
support social-constructivist mobile guides. With a well
thought-out process, we are able to create attractive, fun
and informative collaborative mobile games. Our evaluation
of the prototypes showed that mobile games that enhance
the social relationships between visitors are an ideal tool to
stimulate and motivate youngsters to visit a museum. This
is especially true for pupils of technical and vocational sec-
ondary schools that are typically less motivated to visit a
traditional museum or to learn about history or heritage in
a traditional way. By means of our framework and our user-
and museum-centered design approach, we can increase the
attractiveness of museum learning and heritage education
for this target group that is often difficult to reach by the
educational staff of museums and heritage sites.
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