
  

Meta-model of Serious Game Mechanics for Deaf and Blind 
Emanuel Rocha, Paula Escudeiro 
GILT-ISEP, Porto, Portugal 
1130447@isep.ipp.pt 
pmo@isep.ipp.pt 
 
Abstract: Promoting equal opportunities and social inclusion for people with disabilities is a concern of 
modern societies and the European Education Area. However, despite the evolution of science and the 
availability of new technologies to find solutions to combat this problem, there is still a great difficulty in 
communication with these communities in their daily life and in different environments in which they are 
inserted. 
The educational environment is not currently prepared for these communities, which is a problem, since 
education has a great impact on the lives of all citizens and the existence of barriers limits future 
opportunities. The use of serious games in an educational environment stimulates learning and critical 
thinking, but despite the relevance of serious games regarding communication and social inclusion, from the 
information gathering we concluded that there are no large array of games and tools that facilitate its creation 
and are accessible to people with disabilities. 
In this article we will discuss and present the architecture and the development of the platform that aims to 
improve social inclusion and access to education for deaf and blind people. For this purpose, we will provide 
tools which enable these communities to participate in the creation of educational games and also playing 
along with all other users of the platform, in order to overcome the communication difficulties and barrier 
faced by these communities in their daily life, especially in the educational environment. 
The platform developed will allow the creation of educational games, of the genre Quiz with the possibility of 
integrating iBeacon technology, quickly and simply, by any and for any type of users. Both the platform and the 
resulting games will have input and output mechanisms that will allow the inclusion of users with disabilities, 
such as voice synthesis, Virtual Sign (two-way sign language translator) and voice command control. 
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1. INTRODUCTION 

This article presents a proposal of an innovative platform that promotes equal opportunities for people with 
disabilities. This inclusive platform allows the creation/development of educational games by the deaf and 
blind communities and also offers the possibility to play along will all users. As it is still a work in progress, the 
result may suffer changes, however, in this document it will be explored and presented the work already done 
and what will be done, for the next period. The article will be divided into the following chapters: 

1. Related Work - some case studies related to ours will be presented and analyzed. Some indicators will 
be defined which will be used for comparison with our work; 

2. Development – presents the work already done and the work in progress to develop the platform; 
3. Evaluation - the different evaluation methods to validate the work will be discussed. The Quantitative 

Evaluation Framework (QEF) (Escudeiro & Bidarra, 2008) evaluation method and knowledge tests to 
the target public, will be applied. 

2. RELATED WORK 

There are currently not many tools that offer or facilitate the possibility of creating and editing educational 
games accessible to deaf and blind communities. This chapter will analyze two existing tools which relate to 
our project, since they have characteristics or functionalities that have been identified as requirements of the 
platform to be developed. 

2.1 Memor-i Studio 

The Greek organization Science For You has developed the Memor-i Studio (SciFY - Science For You, 2017) 
platform, that allows anyone to create educational and accessible games, that are versions of the famous 
memory game, in which players must find two equal or interrelated cards from among the displayed on the 
screen face down. 



 
 

In order to make the game accessible, the turned cards also have sounds associated with them, which allows 
blind players to play, guiding themselves in the game using the arrow keys on their keyboard and receiving 
sound signals that indicate their position in the game. 
The process of creating the games is relatively simple, as can be seen in Figure 1, it is only necessary to upload 
the images and their sounds and then the platform automatically generates the game, making the process 
simple. 

 
Figure 1 – Screenshot of the menu for creating cards. 

2.2 eAdventure 

eAdventure (Sanz-Troyano, 2010) is a platform for the creation of educational video games, developed by 
eUCM, a research group from the Complutense University of Madrid, which allows the creation of adventure 
games of the point-and-click genre, which can have educational content, and provide different functionalities 
to help the game accessibility, namely: possibility of a mechanism to help players when they block somewhere 
in the game; content adaptation according to the level of difficulty of the game; and adaptation of the means 
of interaction with the player. 
In game creation the developer can activate certain functions to make the game accessible, shown in figure 2. 
One of these functions is the three existing input mechanisms: the mouse, which allows the interaction 
normally used in point-and-click game types; the voice, which enables players who do not have the ability to 



 
 

use the mouse to use voice commands to interact with the game; and the keyboard, which can be used to 
enter text commands. 

 
Figure 2 – Screenshot of the accessibility settings menu. 
 
Another function relates to the output mechanisms: visual, sound and speech synthesis are available. These 
mechanisms give the developer more options to make the games more accessible; for instance, it is possible 
for the user to activate the option to expand the screen and it is possible to activate the voice synthesis, which 
interprets all the text of the game and presents it under the form of voice or descriptive sounds to facilitate 
the access to the blind players. 
 
These two tools have characteristics and functionalities that are intended to be included in the platform to 
develop, namely: 

 Easy creation of the games, without needing to provide much information; 
 Possibility of associating sound with images; 
 Use of different input mechanisms (mouse, voice and keyboard) and different output mechanisms 

(visual, sound and speech synthesis). 

3. DEVELOPMENT 

For the development of the platform, it was identified in the first phase its functional requirements, which 
allowed to define its operation flow. Then, the approach to be used in the solution interface and the 
architecture to be followed, to later carry out the development and evaluation of the solution. From the 
course of this chapter these phases will be explored and explained. 

3.1 Operation flow 

The platform aims at the possibility of editing and creation of games, of the genre Quiz, by any user, even with 
visual and auditory difficulties. To define the correct flow of the solution, its functional requirements have 
been raised, being: 

 Registration and login system; 
 Possibility of play, create or edit games; 
 When playing, users listen to the question, the answer options and select the option that they 

consider correct; 



 
 

 Users can create new games by defining the different questions and settings of the game (title, time 
limit, punctuation by correct answer); 

 When defining a new question, users can associate images and their textual descriptive and/or 
Beacons, for a more diversified interactivity. Including Beacons is an innovative feature being essayed 
to promote interactivity. 

3.2 Interface approach 

The interface must be developed in such a way that its use is equally demanding to all users despite their 
disabilities, that is why it will work through card carousels, where the contents of the selected card are 
displayed, and the user can only perform four movements using different input methods (mouse, keyboard or 
tactile screen): left or right - navigate the different cards; up - confirms a choice/next screen; down - 
cancels/exits the current screen. 
Using this method of navigation, it is possible to include the blind players since the commands are simple and 
do not need to be performed in a certain place of the application to work. Another advantage is the ease of 
use of auditory description, since only one card is presented at a time, then only information from that card 
will be displayed and the existence of sound or vibratory indications indicating an action performed by the 
user. 

3.3 Solution architecture 

The architecture of the solution consists essentially of two components, the user interface and the application. 
The user interface component is responsible for introducing users to the interface to interact with the platform 
and its content. The application component has all the logic of the implemented solution, such as the platform, 
which has the games and the REST API that will have as function register in the database the information of 
each user and the platform and its games. 

3.4 Work to do 

In addition to the work already done it is still necessary to develop the solution. This solution will be developed 
in Unity implementing all the features and characteristics defined previously. 

4. EVALUATION 

The evaluation will be carried out using different methods, aggregating different measures to guarantee an 
holistic evaluation. The criteria that will be evaluated include: software quality, usability, accessibility, 
gameplay and acquired knowledge. These criteria will be assessed using the methods explained in the 
following subchapters. 

4.1 QEF 

The QEF is a quantitative evaluation method that can be used to evaluate the quality of educational software. 
It allows to accurately assess the percentage of fulfillment of the defined criteria so that it is possible to 
achieve the hypothetical ideal educational software (Escudeiro & Bidarra , 2008). This method evaluates the 
software through multiple dimensions, and generally the following three dimensions are used to evaluate the 
quality of educational software in a quantitative way (Escudeiro & Bidarra, 2008): technical, ergonomic and 
pedagogical domain. 
The following dimensions will be adopted: 

 Ergonomics: encompasses usability, gameplay, sociocultural aspects and accessibility of the platform 
and its games. These factors test the relationship between users and the platform, revealing how the 
game is adapted to the characteristics, tastes and needs of the users; 

 Pedagogical: this dimension assesses the ability of the platform games to teach players something 
about the topic of their questions; 

 Technique: this dimension assesses technical aspects related to the platform, such as its 
functionalities and issues related to its support and definitions. 



 
 

4.2 Results of satisfaction surveys 

Satisfaction surveys shall be conducted to test usability, accessibility, and gameplay, using users' platform and 
game experiences, and using survey results to complete the QEF more correctly. These tests should primarily 
target users of deaf and blind communities, more specifically members of partner associations of our research 
group, who will be asked to use the platform and perform some tasks before responding to the survey. 
In these questionnaires, specific closed questions will be asked, such as questions ranging from 1 to 5, to 
obtain useful information to be analyzed statistically. The average of the results, organized by criteria to be 
evaluated, are use to fill out the QEF. 

4.3 Results of questionnaires on content 

Proving the educational value of the games that can be created through the platform will require users to 
respond twice to the same questionnaires: some time before the experience, to avoid memorizing the 
questionnaire, and right after the experience. Using this method, it is possible to know the knowledge that the 
players had about a certain theme before playing the game, through the first questionnaire, and after playing, 
through the second questionnaire.  
Thus it will be possible to determine if the players have acquired knowledge by playing using a t-test, which is a 
statistical test that allows to verify if there is a significant variance between the means of two samples, in this 
case if there is a significant variance in the responses given by users. 
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