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Abstract. Science museums have a natural role in the building of public under-
standing of science. For some time now, museums are particularly focused on 
engaging the public: it is a necessary condition to raise interest and cause active 
responses from the public. In this context, gamification, that is the usage of 
game dynamics to drive participation, is a way to engage the public. 
 The paper presents the experiences of the Museum of Computing Machinery 
of the University of Pisa in the adoption of gaming approaches for attracting 
and involving its public. Being a museum dedicated to computer science and its 
history, entertainment software has a noteworthy role. In particular, young peo-
ple may be involved in projects aimed to the development of toy games and 
mods, two kinds of software artefacts that can still be faced as one-person  
projects – that is, simple, personal, and rewarding. 
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1 Introduction 

In 1985, the so-called Bodmer Report [1] set a pivotal point in relations among “sci-
ence” and “public”. There has never been a time when science and technology had 
been more related to progress and social wealth than in our age. Yet, people seem not 
to be really aware nor very interested in science. The Report pointed out such situ-
ation and set a new commitment in building the public understanding of science. Ad-
dressees of the Report were (and still are) schools, research communities, industries, 
political bodies, and, of course, museums dedicated to science and technology. 

About thirty years after, the overall situation has not changed much. Still working 
to achieve the ultimate goal of public understanding, actors in the diffusion of sci-
entific culture are today focused on strategic targets like public engagement. New 
ways have to be found to gain citizen interest and fascination, to involve them in the 
understanding and the development of science. Gamification is one strategy. 

The paper presents the experiences of using gaming approaches carried out at the 
Museo degli Strumenti per il Calcolo (Museum of Computing Machinery, Museum in 
the following) [2] of the University of Pisa. As a Museum dedicated to computer sci-
ence and its history, entertainment software plays a noteworthy role. 
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Smartphones, tablets, videogame consoles are very popular. Yet, paradoxically, the 
public is not really interested in understanding the science behind them: it is satisfied 
by their simple usage, sometimes by their bare possession as status symbols. 

With the initiatives concerning games and video games the Museum tries to raise 
the general interest in information technologies and gadgets up to engage the public, 
the youngers in particular, in “true” computer science. 

2 Games in the Museum Experience 

Gamification is the usage of game dynamics to drive participation in non gaming con-
texts. While the term is recent, the idea is not. It is possible to find traces of planned 
gamification in the experiments of socialist competition like the Stakhanovite move-
ment with all its surrounding mechanisms of records, awards and public praise [3]. 
The habit to gaming is however quite different today than in the days of Aleksei Stak-
hanov. For instance, thanks to video games there are much many gamers.  

One of the recognized field of application for gamification is education [4] and 
Museums are committed in education. Moreover, they have to mark the difference 
with traditional teaching: museums are not schools and they have to attract and en-
gage their public. No wonder that gamification is a sort of watchword. 

In the following we will present three kinds of experiences carried out at the Mu-
seum. They can be seen as cases in gamification, but we prefer just to say that they 
concern games and computer games. For a rational and out-of-hype discussion about 
gamification in museums we suggest [5]. For a more comprehensive description of 
the Museum and of the underlying research project [6] we refer to [7]. 

2.1 Retro-gaming 

Old video games have a characteristic vintage appeal for the large public: they played 
a large part in the childhood of many; even if they appear awkward and primitive to 
young people, they are still recognized as games. Many brands are still active. Tem-
porary exhibits dedicated to video games are frequent events, organized by important 
institutions like the Cité des Sciences [8], or the Smithsonian [9]. There are also Mu-
seums dedicated to video games, one of the most known is in Berlin [10]. 

The Night of Old Video Games is a tournament that we organize as a yearly event, 
plus special editions. Qualifications and early phases are held in the afternoon and the 
final challenges in the evening. Due to the high appeal of old video games, the event 
is an easy success in terms of participation by players and spectators – a valuable 
mean of visibility for the Museum. But the initiative has also more noble goals. 

As part of the schedule of the Night, brief speeches are held. They are used to talk 
about computer history topics. For instance, the last two editions were about Super 
Mario Bros. on the Nintendo Entertainment System, and Ghosts’n Goblins on the 
Commodore 64. The speeches covered topics with different perspectives: 
1. Technology; like sound and graphics features of the NES and the C=64 ; 
2. Game art; Mario is a long-running and successful franchise; the musical score of 

Ghosts ’n Goblins was a recognised masterpiece; 
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development taken on by the Museum itself, actually an one-man-project: a very 
small investment when compared to mainstream video game titles. We want to dem-
onstrate to our public that programming may still be an activity on a human scale. 

3 Further Engagement with Toy Games and Mods 

Every museum can use video games to drive participation and engage its public. A 
Museum dedicated to computer science has a further motivation: video games are part 
of the history it has to preserve, study and disseminate. In this paper we presented the 
activities of our Museum which concern games and computer games. 

Moreover, we believe that games can further help the building of public under-
standing of computer science. Games have a particular role in the history of comput-
ing. They were present since the beginning and were used in researches ranging from 
artificial intelligence up to human-machine interaction. When in the 80s information 
technology became a mass phenomenon, video games and home computers fired up 
curiosity about computer science and popularized programming up to the status of a 
hobby. Many people learned programming and enjoyed it as a new kind of Meccano. 

We propose to renew those days by engaging people, the youngsters in particular, 
on simple software development projects. We identified toy games and mods as per-
fectly sized kinds of projects. Toy games are little video games, built using rapid de-
velopment environments, relying on 2D graphics and based more on game dynamics 
than on elaborate plots and gorgeous sceneries. Mods [14] are modifications made to 
existing video games to change or add contents like equipment items, characters, 
sceneries, behaviours. Toy games and mods are software artefacts that can still be 
faced as one-man projects – that is, simple, personal, and rewarding. 

An experiment about toy games is already in progress. The first cycle of the Labo-
ratorio di Videogiochi (Video Game Lab in Italian) has been held from November 
2014 to June 2015. Based on a weekly schedule, the Lab offers a crash course in gam-
ing history, architecture, technologies and development processes, followed by a 
substantial set of programming lessons using Stencyl [15] to develop a game. The 
course was followed by a small class of 12 students of which only 6 were able to 
completely fulfill the final assignments. 

While it is not possible to derive definitive conclusion, we can say that is difficult 
to recreate the happy moment of the 80s. The effort required to develop a toy game is 
low, but not insignificant and sufficient to discourage many. As a consequence, a 
modding lab is seen as an interesting alternative to engage the public in game devel-
opment and has therefore been considered for future implementation among the activ-
ities held at the Museum. 

Meanwhile, we want to stress the need of support from the industry of video games 
and electronic gadgets. The PC platform has to be supported as well as the moddabil-
ity of the video games: this is the precondition to let people try, with reasonable ef-
fort, to be part of the amazing world of video game development. 

The situation about mobile platform is more complex. The popularity of these de-
vices is a great opportunity to engage people. However, it is hindered by the rise of 
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the walled garden model of app distribution. This model dictates that apps have to be 
thoroughly scrutinized by platform owners before they can be made available. In 
some cases the store requires a fee even if the app is free. This is a large setback from 
the days of home computing. 

Developing games for mobile platforms is possible, but the need of an external 
programming environment and the complicated distribution policies surely does not 
encourage people to try to program and to discover true computer science. 
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