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Abstract
In the last few years the Web has been progressively acquiring the status of an
infrastructure for “social computing” that allows researchers to coordinate the
cognitive abilities of human agents in online communities, and steer the collective user activity towards predefined goals. This general trend is also triggering
the adoption of web-games as a very interesting laboratory to run experiments in
the social-sciences and whenever the contribution of human beings is crucially
required for research purposes. This paper introduces Experimental Tribe (ET), a
novel general purpose web-based platform for social computation.
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Introduction

The use of web-based games [1] for research purposes is a fast spreading phenomenon, changing
the way research activities are conduced and how data are generated in many scientific fields. Two
paradigmatic examples are Foldit1 [2], a game in which players are challenged to guess the 3D
structure of a protein, and Planet Hunters2 [3], by which participants can help in identifying new
extra-solar planets using NASA data of star brightness.
The above mentioned projects have in common the involvement of individual volunteers or networks of volunteers, many of whom may have non specific scientific training, to perform or manage
research related tasks in scientific projects. In this sense there are two examples of citizen science [4, 5, 6], i.e., a long-standing series of programs traditionally employing volunteer monitoring
for natural resource management. In recent years, also thanks to the Web 2.0 explosion, citizen
science projects are becoming increasingly focused on scientific research [7, 8] and amazing results have already been obtained. For example, the 3D structure of viral enzymes that challenged
scientists for years has been discovered thanks to the efforts of Foldit players [9], and new candidate planets identified by Planet Hunters’ players managed to survive data verification tests [3]. It is
1
2

http://fold.it
http://www.planethunters.org

1

worth to note how, in both cases, the engaging graphic interfaces of those the games boosted the participation quantitatively and qualitatively. The game motivation has also proved to be a fundamental
ingredient for web-based experiments realization, making the experiment results more numerous
and reliable and, at the same time, less expensive than in other kind of experiment .
In a parallel development, the idea of crowdsourcing is at the heart of online labor markets such
as Amazon Mechanical Turk (AMT), where a job is distributed by employers in small sub-tasks
that workers can perform. Interestingly, AMT has proven to be useful also for scientific purposes [10, 11, 12], e.g., as a powerful tool for recruiting experimental subjects and facilitating their
reward through monetary payoffs. Early experience with crowdsourced experiments has paved the
way to the recognition that web experiments, even despite having a partial control of the way participants are recruited and of the context in which tasks are executed, can be successfully used
to study human collective behaviour and cognition. The blog http://experimentalturk.
wordpress.com/ presents an early review of existing replications on AMT of classic experiments on individual and interactive decision making, and provides first elements of validation of
experimental practices in the web [13]. AMT has also opened the door for exploration of processes
that outsource computation to humans on a large scale. These human computation processes hold
tremendous potential to solve a variety of problems in novel and interesting ways. Human ability
to easily solve tasks which are difficult to solve by setting up efficient algorithms has been largely
exploited for instance by Google in labeling images (through the ESP collaborative game [14]), language translators, etc. Although the tenets of human computing are being increasingly exploited, its
use in the scientific community lacks systematization. The realization of a single project often requires substantial effort and web-based experiments are still far from being standard research tools.
The lack of tools that can greatly simplify and standardize the design of web games and experiments
is a major bottleneck in the exploitation of such new research opportunities. Despite its versatility, [12] AMT has not been conceived as a platform for experiments. AMT itself offers, as other
web sites do, some visual tools to develop simple interfaces (e.g. for polls) but it lacks infrastructures
for the realization of games. Moreover AMT is based on economic motivations. Experimentalists
are left with the task of designing their own software solutions to manage interactions among participants and to build effective interfaces. Moreover, individual solutions to such problems often
remain insulated with little or cumulative growth of tools and solutions. This is the reason why it is
important to develop a versatile platform to implement social games, to take advantage of the game
motivation. This is the aim of Experimental Tribe, the word “game” being intended as an interaction
protocol among a few players implementing a specific task as well as a synonym of experiment on
interactive behavior.
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Experimental Tribe

Experimental Tribe (ET) is a platform for web-based experiments and social computation. It is
currently available in beta version at www.xtribe.eu. ET is aimed at both gathering otherwise
separate efforts to use web resources for scientific purposes and at providing the community with a
tool to design experiments on the web, bypassing much of the “hard work”. The benefit is twofold:
on the one hand, it allows virtually any researcher to realize his own experiment with minimal effort, paving the way of the use of the web as a standard “laboratory” to perform experiments. On the
other hand, it can be a strong “basin of attraction” for people willing to participate to experiments,
making in this way recruitment much more easier than for single-experiment platforms.
As case-study experiments, two games are already implemented in the platform: Nexicon and Blindate. Nexicon is a collaborative word association game: two players, who cannot communicate with
each other, have to write a set of words they associate with a given word (the same for both players).
They win as soon as both of them write a common word. The scientific outcome of the game is the
possibility of constructing a sort of perceptual network of word association, much along the same
line of well known word association databases [15, 16]. Blindate, instead, is a collaborative game,
very close to the well known Schelling’s Games first introduced in the early ’60s [17]. In Schelling’s
original version (one of many similar problems), two players, unable to communicate with each
other, were asked to find a point on a map where to meet, i.e. they had to find a strategically salient
“focal point” among a potential infinity of solutions to the coordination problem. Since Schelling’s
seminal contribution, many versions of “Schelling games” have been used to investigate strategic
salience, i.e. the individual ability to guess recursively what the other guesses that he will guess is
salient, an so forth [18, 19]. In our custom version, two players are shown a portion of the map
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Figure 1: Left A graphical representation of the system and its interactions. Users/Players interact/play with one or more of the available games-experiments. Each game is conceived by the game
managers who monitor the evolution through their local machines. The server handles players/users
handling (registration and authentication), hosts the description pages and the interfaces of experiments and manages the actual instances of each experiment (creation, user grouping, error handling,
feedback to users and manages, etc.). Right Two screenshots of the latest games uploaded on Experimental Tribe: (a) Blindate and (b) Nexicon (see text for details).
of a real city and are asked to point a location in a given area where they think it is more likely to
meet each other. The reward is a score depending inversely on the distance between the guesses.
In addition, after playing, participants may optionally explain with suitable tag words the reason of
their choice. The purpose of the experiment is to get an annotated map of the focal points of the city.
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Technical details

ET has been designed with a modular structure through which most of the complexity associated
to running an experiment is hidden into a Main Server, while the experimentalist is left with the
only duty of devising a suitable interface for the actual experiment. In this way most of the coding
difficulties related to the realization of a dynamic web application are already taken care by the ET
Server and the realization of an experiment should be as easy as constructing a webpage with the
main utilities for it. There are different kinds of users for ET: the system administrator who runs the
whole ET Server and provides all the necessary API’s for it; the experimentalists who run individual
experiments through ET; and the players who participate in one or more individual games.
Let us go into some details by keeping in mind as reference example the above mentioned game
Blindate. The game can be imagined as a combination of two intercommunicating parts: the interface and the Game Manager (GM). The interface is what is visible to players, and in this example
it would be a web page displaying the map. The interface will also interact with players, gathering
their guesses on the map. The GM is represented by those functional parts that process the action of
the players, e.g. in this case it calculates the distance between the guesses and assigns the score.
But even if the researcher writes down the code for both the interface and the GM, he is still far from
the creation of a web game. Here, ET comes in handy. In the first place, the ET platform will host
the game interface. The platform will offer a page for the description of the game rules, compiled by
the researcher, from which players can access and play the game. Instead, the GM part of the game
will be hosted by the researcher. In this way he can directly collect the data in real time.
Since the game has been created for research purposes, the researcher is interested in all sort of
statistics related to players. Beside this, he may also be interested in filtering players for specific
purposes, e.g. according to their age, gender, geographical location, nationality, etc. To this end,
ET handles a user registry in which players will be allowed to register, if required, and play while
the system would maintain all the information about them, such as scores, ranks, etc. together with
biographical information. If needed, this information should be send to the GM, i.e. to the experimentalist. Furthermore, based on this information, when properly configured, the system will grant
3

the access to the game only to certain profiles. Being in charge of the handling of the user registry,
the system would also spare the researcher from dealing with privacy and security issues since all
data will be properly anonymized and, possibly, encrypted. However, by default, it is still possible
for unregistered users to access the games. Filters are applied only if set by the researcher.
Once the players have accessed the game, the system will create an instance of the game. There may
be given rules for the game to start. A basic rule is the number of players. In particular, Blindate
requires just two players, while in other cases there can be even one or more. There may be also
different constraints. In Blindate, for example, the system can also pair players with similar scores
or players playing from different geographical locations. As soon as there is a sufficient number of
players satisfying the grouping constraints, the game starts. The interface will transmit the actions
of the players to the GM, but all messages will pass through the system, which will group them
by match instance number after having anonymized them. The GM will then receive the data, will
elaborate them and will send the results of the elaboration back to the system, which in turn will
transmit them to the interfaces. Obviously, it will also save the data of interest locally (the GM runs
on the researcher’s machine). The platform will also handle errors and exceptions. For instance, if
the match aborts because one of the players disconnected, the system will detect it, will notify the
abort to the remaining players (just one in Blindate) and will send a message to the GM. Since there
is no direct communication between GM and interface, the GM will experience no trouble at all.
All these features, especially the user registry and the instance handling, usually require a lot of
coding, quantified in time and money, to be realized. Within ET, they can be realized with a straightforward procedure. After the configuration, the system will automatically take care of all. What
researchers have to do is writing the code of the interface and of the GM.
The interface has to be structured as a web page with plenty of freedom in using HTML, CSS, Flash,
etc., while the interaction between the interface and the system has to be achieved by means of the
ET API, which are internally developed as Javascript functions. With this simple set of functions the
interface will interact with the platform and, through it, with the GM. Basically, the GM has to work
as a HTTP server hosted on the researcher’s machine. The communication with the system takes
place through the HTTP protocol and all messages are coded in JSON format. Besides a restricted
set of system messages, the game internal protocol is fully elaborated by the researcher. To help
researchers in their developing efforts, there will be a detailed documentation, a set of tutorials and,
above all, a set of guide lines to create appealing and efficient games. The system will also check
games performance, in order to avoid problems at the platform level that could hinder other games.
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Further developments

To summarize, ET handles all the aspects of the realization of web experiments that does not concern
directly the game itself, thus allowing the researcher to focus only on the core of the experiment,
leaving the rest to the system. In Fig. 1 we reported a graphical representation of the task splitting
between the researcher and the server.
The ultimate aim of the project is to allow researchers working in different fields, who lack computer
science expertise, to create web-based experiments and games. In order to achieve this goal, the first
step is to create a set of “default” GMs for games corresponding to the most standard types of
web experiment, such as surveys or coordination games. At the moment, the only “default” GM
available in the platform simply broadcasts to all the players the message received from each one.
The following step will be the realization of a set of graphical tools that will make it possible to
set up a web experiment without writing a single line of code, e.g. a drag and drop-like system that
allows the development of interfaces and the creation of the relative logics.
In the long term, the platform will also come in help when dealing with another typical issue of
web experiments: the recruiting. It is often quite difficult to gather a critical mass of “suitable”
players, but since the game is hosted on the platform, and will be shown on its main page, other
players already involved in other games would probably join. We expect a community of players
to gather on the platform playing different games and also giving researchers feedback about their
experiments. We also expect researchers to spontaneously aggregate into communities, sharing
advices and best experimental practices with each other.
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