Educational games on a large multitouch screen
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Abstract— Understanding how technology, coupled with
skillful pedagogical solutions, can help to innovate and improve
learning at school is the main goal of the “Learning for All”
(L4A) research project. The combination of educational games
and advanced technology has the potentiality of arousing
pupils’ attention, also engaging them in learning activities
while having fun. This paper presents two educational games
available through a large multitouch displays installed in the
hall of a primary school. Such games aim at stimulating pupils
to exercise their knowledge about history and geography. Field
studies have been planned to study both educational and social
aspects about the interaction with such games.

Educational games; educational experience; multitouch
displays; pupils

L INTRODUCTION AND MOTIVATION

Capturing students’ attention and engaging them in
learning activities performed through electronic devices is
very challenging. Gameplay is a promising solution [1, 2],
especially if proposed through newfangled devices, which
have the potentiality of arousing pupils’ curiosity.

The research reported in this paper is part of “Learning
for All” (L4A), a research project funded by the Italian
Ministry. The main goal of L4A is to understand how
technology, coupled with skillful pedagogical solutions, can
help to innovate and improve learning at school. The project
is carried out by seven partners, representing different
institutions covering different fields of expertise: education
and technology, mainly (further details can be found in [3]).
The role of our research group in L4A is to design
educational experiences based on advanced technology. In
particular, we have proposed excursion-games on cell
phones for supporting pupils visiting archaeological parks
[4]. Field studies have demonstrated the learning
effectiveness of excursion-games, which have been greatly
appreciated by the teachers of the classes participating in the
studies; they noticed that this game approach is able to
engage pupils’ interest in studying the historical site and that
the notions learned seem to remain longer in their memory
[2]. More recently, we are designing educational games on
multitouch screens, which allow pupils to actively
collaborate to solve the proposed challenges, manipulating
by hand gestures the objects displayed. Thus, such games
foster relational skills. Each pupil can carry out the activities
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s/he feels most congenial and, by working together on
different parts, the whole group can solve the clues offered
in the game and overcome difficulties thanks to their joint
efforts. Thus, these games also foster the team spirit.

In [5], we have presented an early prototype of History-
Puzzle, a game that asks participants to complete puzzles
representing 3D models of historical monuments. History-
Puzzle has been conceived to integrate the excursion-game
experience of pupils visiting archaeological parks. Showing
such 3D reconstructions it helps pupils to create a correct
mental representation of the original environment, since in
the park pupils are faced with ruins of ancient settlements
that have lost their original image and whose current
appearance no longer reflects their initial purpose. However,
during the field studies, we have observed that pupils do not
devote so much time to the 3D features, because they are
engaged in rushing along the gameplay. Interacting with
History-Puzzle represents a reflection phase, distinct from
the true excursion-game, which allows pupils to reflect on
their game experience.

An improved version of History-Puzzle is shown in this
paper, together with EuroFlags, another educational game
about the political geography of the European Union. We
are going to investigate the impact of these games (another
game is described in [5]) once used in the field, by planning
some empirical studies in primary schools in Bari, Italy. We
will study educational as well as social aspects of the
interaction with such systems, by observing pupils’ behavior
and by interviewing teachers. The aim is to investigate if
and how the presence of the multitouch screen influences
their teaching and/or pupils’ learning experience.

The paper has the following organization. Section II
motivates the use of educational games. Section III
describes two educational games on multitouch screen.
Section 1V illustrates field studies we are organizing and
their goals. Section V concludes the paper.

II.  RELATED WORK

Game is amusing and fun. Enjoyment is important when
endeavoring to achieve teaching goals, because what is
enjoyably learned is less likely to be forgotten. A second
important aspect of gameplay is that it requires different
skills to be deployed simultaneously, and each player can
practice those skills felt to be most congenial. Another



important point is that gameplay is a relational activity: it
encourages group activities, stimulates collaboration, helps
with conflict management and is an excellent tool for
individuating relational problems [6-9].

The motivating nature of gameplay pushed towards its
use for educational purposes, rather than just for pure
entertainment. The term computer-based edutainment, i.e.
education in the form of entertainment, to let people to reach
their learning goals by having fun [10], well expresses this
concept. Empirical studies indicate the educational potential
of interactive games (see for example [1]), primarily to
teach mathematics [11-13], physics [14], logic [15], music
[16], science [17], shape writing [18], art [19], and history
[2, 20].

To the best of our knowledge, proposals of educational
games on large multitouch screens are not reported in
literature, while several learning applications have been
proposed on tabletop displays. Tangible Interfaces for
Collaborative Learning Environments (TICLE) strives to
find new ways of helping children to learn math and science
concepts [21]. Cmate is a tabletop collaborative concept
mapping system, which aims at providing a means for a
learner to externalize knowledge of a particular domain;
Cmate fosters the development of strategies for organizing
knowledge and facilitating communication of understanding
[22]. The Augmented Knights Castle (AKC) offers children
with autism the possibility to configure programmable
elements allowing greater individual control and more
socially oriented behavior [23].

II1.

This section presents two games to be played by young
students interacting with a multitouch screen to reinforce
knowledge learned during class lessons. The scenario is that
the multitouch system is in a hall of the school and students
have free access to it during breaks (see Figure 1).

EDUCATIONAL GAMES ON MULTITOUCH SCREEN

Figure 1.

Two pupils interacting with History-Puzzle on the multitouch
screen in our laboratory.
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A. History-Puzzle

The name of this game comes from the fact that
participants have to complete different types of puzzle. For
example, the application proposes the map of an ancient
city, referred to a specific age, and players have to complete
it by placing the tiles representing the monuments/buildings
that were present at that time. Another type of puzzle can be
completed by putting together the two parts of a phrase
reporting an historical notion related to an ancient site. For
example, by referring to the game designed for the
archaeological park of Egnathia, in Southern Italy, when a
player touches one of the images representing a puzzle, such
as the Via Traiana, a screen like the one shown in Figure 2
appears. The figure to be discovered by solving the puzzle is
in the center of the screen, covered by nine incomplete
messages about the selected place. The player chooses the
rest of the sentence from the tiles displayed outside and
drags it into one of the nine boxes in the central zone. If the
selected association is correct, the box will reveal one ninth
of the image of the 3D reconstruction of the original place.
Figure 2 shows what it looks like when the player has
discovered 5/9 of the image.

via traiana

Figure 2. 5/9 of the “Via Traiana” puzzle have been completed.

In order to increment the difficulty of the game, many
tiles are shown; these additional tiles report false answers or
answers that do not match any of the nine incomplete
sentences currently displayed. When the nine descriptions
have been completed and the whole image is displayed, a
3D animated reconstruction of the place will appear. The
system also reproduces contextual sounds, e.g. noises of the
typical activities carried out in that place when the
civilization of Egnathia was alive. In the example in Figure
2, showing the Via Traiana where carts run constantly, the
noise of the wheels on the pavement is heard. Finally, the
system returns to the map of the park to allow the
participants to complete the puzzles of the other places.

For stimulating students to come back to the multitouch
screen again, the position of incomplete messages and
completing tiles is randomly reassigned every time the
puzzles are run. Also the content displayed in such elements
changes, thus proposing new challenges to the players.

B.  EuroFlags

EuroFlags is primarily targeted at elementary and middle
school students, who can engage in the game to test their
knowledge on the capital, the geographical position and the



flags of each of the European states. Players can choose
among four game modalities:

e Play with capital cities: player has to put together the
capital city proposed by the application and the
corresponding country on the map.

e Play with flags: player has to put together the flag
proposed by the application and the corresponding
country on the map.

e Play with countries: player has to put together the
country proposed by the application and its
corresponding position on the map.

e Mixed: the application randomly switches among the
previous modalities.
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Figure 3. EuroFlags: “Play with flags” modality.

Let us suppose the player has chosen “Play with flags”
modality. In the box on the right of Figure 3, EuroFlags is
asking “Which country has this flag?”, also showing the
Andorra’s flag. To answer the question, the player has to
touch the blue point between Spain and France, which
represents the Andorra country. S/he scores 3 points at the
first attempt, 1 point at the second; after that, s/he fails and a
red cross substitutes the blue point representing Andorra,
while EuroFlags will not pose the question about Andorra
again. Besides the question and the flag, in the box further
information about the current match is displayed: the score
(38 points), the hints available (3) and the stage (19 answers
given vs. 46 questions available). If the player is stuck, s/he
can ask for hints by touching on the green button showing a
question point. A couple of examples of hints are: “It
borders France and Spain”; “It is on the Pyrenees
Mountains”. The thumbnail flags on the map indicate
correct answers the player has already given (e.g. Norway,
Finland, Germany, etc.).

IV. THE ON-GOING EVALUATIONS

Preliminary studies on History-Puzzle and EuroFlags
with pupils in our laboratory (formative evaluation [24])
have confirmed that they find this novel technology highly
engaging. We are now planning more extensive evaluation
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studies to understand their impact once used in the field. A
47 inches LCD multitouch screen proposing the two games
will be placed in the hall of a primary school in Bari, Italy.
Through this public display, pupils can interact both with
History-Puzzle and EuroFlags during the breaks. The field
evaluations we are going to carry out will address both
educational and social aspects.

A.  Educational aspects

Both History-Puzzle and EuroFlags are educational
games to be played by young students interacting with a
multitouch screen. They are designed to reinforce
knowledge learned during traditional class lessons; students
could also interact with History-Puzzle after a possible visit
to an archaeological park. The aim of the proposed games is
to allow students to exercise the historical/geographical
knowledge previously acquired, also discovering their gaps.

Understanding the “value” of an educational experience
and analyzing how this value was achieved can be difficult,
much beyond what it can be expected at first sight. This
difficulty is especially relevant when some degree of
innovativeness (in technology or pedagogy) is introduced,
since unknown paradigms are at stake, and “what
determines what” is less obvious [25]. There is a list of
questions, apparently easy but very difficult to answer in
practice: What did the pupils learn? Did they acquire
specific knowledge or skills? Did they change their attitude
and motivations? Did something not trivial begin? How was
the technology used and when? How were the pupils
instructed, how was technology made available?

Because we want to understand in detail what goes on in
the class, questionnaires, with predetermined questions and
predetermined answers, seemed too rigid and confined.
Thus, interviews to teachers seemed the most suited method
of research. The L4A educational partners set up a
procedure aiming at making up a “dossier” of the
educational experience: teachers are interviewed on
expectations before the beginning of the experience; then,
they carry out the educational experience and report, on a
‘day-by-day’ diary of observations, few notes, taken every
day, about what went on and the most relevant facts and
anecdotes. After the experience’s completion, teachers are
interviewed again for understanding what actually
happened, how the experience was conducted and which
were the outcomes in terms of learning, inclusion, etc.
Relevant features are then “extracted” from each interview,
by means of a schema, which helps in synthesizing all the
interesting aspects of the educational experience.

B. Social aspects

Previous studies (see for example [26]) report that it is
hard to entice people to interact with public displays; social
embarrassment is the key factor which determines whether
people will interact in front of an audience. Brignull and
Rogers performed two field studies examining several



variables: the flow of people around public displays; the
level and types of interaction around displays; the transitions
between types of interaction; factors that cause social
awkwardness and embarrassment around public displays.
They observed that interaction with public displays is
accepted if the displays have strong physical and social
affordances, which allow people to rapidly understand the
purpose of the social activity to be performed at the display
[26]. Our users are represented by pupils and we want to
observe if they will be embarrassed as adults usually are, or
if they will use the multitouch display as a stage for showing
their skillfulness.

Other studies also investigated social aspect of adults
interacting with multitouch public displays; for example,
Jacucci et al. considered aspects such as the dynamics of
approach (how people notice that there is an interactive
display) [27]; the interaction at the display with others
(parallel use, teamwork, and playful activities); conflict
management; transitions between activities and participants
(floor and turn-taking); roles and social configurations. It
will be interesting to observe how pupils approach,
participate, and interact with the multitouch display installed
in the hall of the primary school in Bari, and to compare the
results of our field studies with those reported in [27].

V. CONCLUSION

This paper has presented the work we are carrying out
about educational games on large multitouch screens.
History-Puzzle and EuroFlags have been described, which
are two games about history and political geography,
respectively. Formative evaluation has confirmed that pupils
find games on multitouch screens highly engaging. In order
to further investigate educational and social aspects related
to the experience of interacting with the proposed system we
are going to install a multitouch screen in a primary school
in Bari.
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