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Abstract—In domains (as digital TV, smart home, and tan-
gible interfaces) that represent a new paradigm of interac-
tivity, the decision of the most appropriate interaction de-
sign solution is a challenge. HCI researchers have promoted 
in their works the validation of design alternative solutions 
with users before producing the final solution. User experi-
ence with technology is a subject that has also gained 
ground in these works in order to analyze the appropriate 
solution(s). Following this concept, a study was accom-
plished under the objective of finding a better interaction 
solution for an application of mobile TV. Three executable 
applications of mobile TV prototypes were built. A Verbal 
Decision Analysis model was applied on the investigations 
for the favorite characteristics in each prototype based on 
the user’s experience and their intentions of use. This model 
led a performance of a qualitative analysis which objectified 
the design of a new prototype. 

Index Terms—Human Computer Interaction, Operational 
Research, Mobile Digital Television, Verbal Decision Analy-
sis, Interaction Design. 

I. INTRODUCTION 

There are some facts which motivated us to have an as-
sumption that applications for Digital TeleVision (DTV) 
and for mobile devices will be very useful in the next 
years to users access a huge of services (internet, Learn-
ing, Health and Government). First, some nations are pre-
paring their broadcast structure. In UK, now 70% houses 
have DTV, 100% in 2012 [4]. Many network operators 
(such as in Europe, USA, Japan, Korea and Canada) have 
started to broadcast TV on handhelds. Second, in emer-
gent countries, a great part of the population has a TV in 
their homes and uses cell phones [5], but only fews have 
computers and access to the Internet. Therefore designing 
usable interactive applications for TV (called iTV applica-
tions) is a need to motivate people to use them. Since the 
DTV represents a new paradigm to interaction design, 
designers don’t have enough knowledge concerning a new 
domain or technology [19]. There are several practices 
that designers can apply in order to reduce this difficult. 
There are many HCI works that give suggestions about the 
way as professionals should apply user-centered practices 
when designing and analyzing iTV applications 
([12][11]).  

Recent researches in HCI are moving from a perspec-
tive based on predicting users’ behavior (as cognitive fea-
tures) to a perspective based on observing and understand-

ing the users’ behavior (as their experiences [10] and emo-
tions [6]). During workshops [20], we could realize that in 
organizations, as Microsoft, anthropologists and ethnogra-
phers are working with usability experts and project man-
agers in order to obtain data related to the following ques-
tions: what do the people want to experience? What 
should the experience feel like for them? Positive and 
negative comments are obtained from users when describ-
ing their experience using software, for instance. Taking 
into account the users´ preferences is an action that has 
also gained ground in these works when designers are 
analyzing the better fitting solution(s). Participants of a 
project must accomplish changes in functionalities from 
users' contributions for improving the final version of the 
system. However, the traditional processes of evaluation 
are quite strict and not flexible to the emergence of new 
project alternatives and new ways of considering these 
alternatives. For example, it is typical to find the follow-
ing scenario: designers evaluate two or three interface 
solutions applying usability tests, and choose one to im-
plement. At traditional means, usability tests are applied to 
all alternatives. This work goes beyond the evaluation of 
this traditional view, by allowing designers to focus on 
only some criteria of the presented alternatives and by 
giving them the possibility to think about a new option.  

In our approach, the evaluation process is conducted in 
three steps: first, the designers project high fidelity proto-
types with characteristics that want to  assess; second, 
designers carry out the usability tests and analyze the in-
teraction users-TV content shown through each alternative 
of user’s interfaces under the light of user’s experience 
criteria (as users´ preferences, their familiarity with tech-
nology) and; third, they organize their subjective questions 
by applying verbal decision analysis in order to define the 
best characteristics selected by the users during the test 
process. As a result of this procedure a new alternative of 
Prototype for Mobile Television Applications could be 
produced. 

We have chosen to apply the Verbal Decision Analysis 
strategy on the purpose of organizing the usability tests 
results with sophisticated interactive applications. The 
reason was that applying to problems which have qualita-
tive nature and difficulty to be formalized, called unstruc-
tured [7], may help designers to understand and organize 
their subjective questions.  

The main challenge of this paper is to demonstrate the 
odds of the construction of a new prototype (a design al-
ternative) starting with the users' opinions, collected 
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through usability tests and classified through a computa-
tional method like multicriteria model. 

We do this, by integrating two different areas (HCI and 
OR - Operational Research) when we describe an ap-
proach for evaluating the Interaction design in a subjective 
perspective of OR. This approach is co-evolutionary be-
cause the evaluation process can restart (as many times as 
the designers want) being all the design alternatives used 
again by the same or similar sets of users by feeding the 
design of a final version.  

In this paper, we first present the definition of the proto-
types of a Mobile Digital Television Application we de-
veloped and implemented. Then we discuss about Verbal 
Decision Analysis. In the fourth Section, we show a new 
interaction project. Lastly, some conclusions and indica-
tions for future works are provided. 

II. DEFINITION OF THE PROTOTYPES OF A MOBILE DIGITAL 

TELEVISION APPLICATION 

We had an assumption that a mobile TV application 
should have the same interaction purpose that an applica-
tion for DTV. When designing and evaluating a mobile 
TV application for a specific project being executed, our 
first impulse was to develop for mobile TV with the same 
functionalities already developed for DTV, being sure to 
make the appropriate mapping of visual information be-
tween the devices. However we knew new services could 
be developed to support the users when interacting on 
movement. Despite that our scenario was the following: 
the end-users who were involved in this project did not 
have any experience lived with mobile TV, and we did not 
have any mobile TV application available to show them as 
example. Then we decided to apply the following strategy 
to do the elicitation and validation of new users’ require-
ments. First at all, we looked for existing works in mobile 
TV to know their main functionalities. Then we analyzed 
each functionality previously implemented for DTV to 
verify if it should still be considered and to define how to 
consider it. Then we implemented one simple visual pro-
totype in order to provide the users a generic idea about its 
possible usefulness (such as to see movie, to interact with 
it, to communicate with others, etc).  

During a meeting session with the four stakeholders 
(such as two usability experts, one designer, and one pro-
grammer) eight volunteer end-users were presented the 
prototype in a PDA Palm OS. Each user received one 
Palm and manipulated the prototype for a period of 20 
minutes, performing some non predefined scenarios. They 
talked one with other when they were not able to do any 
task. After this period, we asked them about the problems 
they had experimented as well as the needs they had with 
respect to their current cell phones and their expectations 
of mobile services. Some of the most relevant users’ 
comments obtained in terms of interaction design were: 1) 
when we open a TV we see immediately a channel, when 
interacting with this mobile application, we need to look 
for it in the menu options, 2) it was unlikely that mobile 
TV would be watched in a place where it was not safe, 3) 
we could only the see the TV services of our interest.  

At a certain moment we noticed users familiarized with 
the iTV applications inspected to interact of the same way, 
with the same look and feel, even though the RC could not 
be used. This fact made us to investigate our assumption 
that the users’ experience with technology influences in 

their preferences for an interaction solution. For this, we 
defined and implemented different candidate solutions of 
navigation across the screens, which will be shown as 
follow.  

We used different navigation patterns to design the ex-
ecutable prototypes of this mobile application.  

Some features that differentiate applications for DTV 
and for mobile devices were considered when designing 
the solutions. These features are: DTVs are used to access 
TV services at home requiring a (Set-Top-Box) STB to 
store the applications that implement these services. The 
existing STBs have capability very limited. Mobile de-
vices are used to access TV services anywhere, and the 
iTV applications are download directly in the device. In 
mobile devices, input typically is made using a stylus or 
finger on a touch sensitive display. In DTV, it is made 
using the Remote Control (RC). Although applications for 
DTV have less limitation to place TV information on their 
screen than applications for mobile devices do, the RC 
does not allow the direct manipulation on the interaction 
elements.  

As this experiment focused on the users’ experience re-
lated to the navigation and selection tasks, these differ-
ences (mainly the size of screen of the devices and their 
input styles) were considered in three mobile prototypes. 
Each prototype presented a different navigation pattern 
that usually includes icons, links and control of pages to 
allow the user to perform the navigation and selection 
tasks. The users access TV services by categories repre-
sented by icons or links. For each category, users can 
navigate through the options to choose a service by select-
ing the desired service in order to view it (use it then close 
it). 

The three mobile prototypes were the following: 
• In the first solution, the designers kept the same style 

guide of the iTV application (see Figure 1). The most 
important decisions concerning this pattern were 
[14]: (1) the navigation arrows, which continued on 
the bottom and the top with the numeration of the 
pages in order to inform users that there are more 
categories of services available (see Figure 1 left 
side); (2) a navigation arrow, which was included to 
return to the previous page (see Figure 1 right side); 
and (3) the navigation bar, which was preserved but 
without the colored options, because the interaction 
is made of through the stylus.  

• In the second solution, the designers looked for the 
consistence with other PDA applications and the 
main change was the following: the navigation ar-
rows to navigate among the categories were substi-
tuted by a scroll bar, which is typical in the other 
PDA applications, and no control to divide the pages 
was done (see Figure 2, left and right side).   

• In the third solution, the style guide was a little bit 
similar to desktop applications. The designer decided 
to represent all the TV services as menu options dis-
played in toolbar located on the top of the screen. In 
the middle of the screen, the image of option selected 
can be showed (see Figure 3, left and right side). 
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Figure 1 - Prototype 1. Similar to TVD applications 

 

 
Figure 2 - Prototype 2. Similar to Palm applications 

 

 
Figure 3 - Prototype 3. Similar to Desktop applications 

 
The scenarios and the questions applied were defined 

from some hypotheses, that were previously elaborated 
taking into account the interaction user-applications and 
the context of use (as the environment, the TV content 
shown through the user interfaces, the users experience, 
their emotions, etc.). 

The hypotheses were the following: 
• Hypothesis 1: The evidence of the of the interface 

functions facilitates the use and influences in the effort 
spent by the user to localize himself/herself in the ap-
plication. We consider here the design decisions that 
resulted in functions are easily found by the users; 

• Hypothesis 2: The user experience with applications 
which have similar ways of navigation will influence 
the choice of an interface. Aspects such as  facility of 
use and, accuracy of an interface and user familiarity 
are included in this hypothesis; 

• Hypothesis 3: The locomotion of the user while ma-
nipulating the device will influence in the choice of the 
interface. This hypothesis refers to design decisions 
that result in less precision to navigate between the op-

tions and screens facilitate the navigation of a person 
while manipulating the application; 

• Hypothesis 4: The involvement with the content influ-
ences in the user’s choice, so that, if the content is in-
teresting, it may be decisive for the user to choose the 
interface. This hypothesis refers to the holistic evalua-
tion view: when the user uses an interface that has a 
content which attracts him, s/he will prefer this inter-
face;  

• Hypothesis 5: The emotion felt by the user when using 
the interface exercises a considerable influence in the 
choice. Aspect such as the user feeling states as pleas-
ure in interactive experiences is considered in this hy-
pothesis. 

The hypotheses helped to identify what criteria could 
bring implication for choosing one specific solution or for 
choosing just some attributes belonging to the existing 
solutions. The investigation of this implication was made 
from the results of the tests [8] that are entered as data for 
the multi-criteria model used in this paper. Next we pre-
sent a summary of the ZAPROS III method in order to get 
a better understanding on its implementation. After we 
will present how this investigation takes part. 

III. VERBAL DECISION ANALYSIS 

The ZAPROS III method belongs to the Verbal Deci-
sion Analysis – VDA framework. It combines a group of 
methods that are essentially based on a verbal description 
of decision making problems. It was developed with the 
aim of ranking given multicriteria alternatives, which 
makes it different from other verbal decision making, such 
as ORCLASS [15], and PACOM mainly due to its appli-
cability. The Verbal Decision Analysis supports the deci-
sion making process by verbal representation of the prob-
lem [16]. It can be applied to problems with the following 
characteristics [17]: the decision rule must be developed 
before the definition of alternatives; there are a large 
number of alternatives; criteria evaluations can only be 
established by human; the graduations of quality inherent 
to the criteria are verbal definitions that represent the sub-
jective values of the decision maker. 

The decision maker is the key element of multicriteria 
problems and all necessary attention should be given in 
order to have well formed rules and consistent and cor-
rectly evaluated alternatives. Thus, the categorization of 
preference will be adequately obtained according to the 
principle of good ordering established by Zorn’s lemma 
[18]. 

The application of the method ZAPROS III to modeling 
problem can be applied following this three-step proce-
dure: 

• Elicitation of Criteria and their Values: Once the prob-
lem is defined, the criteria related to the decision mak-
ing problem are elicited. Quality Variations (QV) of 
criteria are established through interviews and conver-
sations with specialists in the area and decision mak-
ers; 

• Organization of the Ordinal Scales of Preference: An 
ordinal scale of preference for quality variations for 
two criteria is established based on pair wise compari-
sons.  The preference between these two criteria is 
chosen according to the decision maker and the ob-
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tained scales of preferences are denominated Joint 
Scale of Quality Variation (JSQV) for two criteria; 

• Comparisons of Alternatives: The ranking of the alter-
natives is constructed by comparisons between pairs of 
alternatives. 

By going through these phases, a problem modeled on 
the ZAPROS III method results in a display of alternatives 
[9]. The display gives us a quantitative notion of the order 
of preference, in an absolute form (in relation to all possi-
ble alternatives) and also a relative form (in relation to a 
restricted group of alternatives). The following is the 
modeled case study. 

IV. EVALUATION OF ALTERNATIVES BY APPLYING THE 

ZAPROS III METHOD 

The specialists urged to analyze the aspects that had the 
greatest influence in the choice of a determined interface 
project. Then they established verbally some criteria for 
the implemented prototypes of mobile TVD applications 
as soon as the possible values for each criterion.  

In table 1, the values are shown for the criteria directed 
to the aspects on which the definition of the influence 
among the standards is based. For instance, for functions 
evidence criterion there are three possible values related to 
the difficulty of the user for identifying the system func-
tionalities. 

 
Table 1 - Criteria and associated values 

Rep-
resen-
tation 

Criteria Values 

A Functions 
Evidence 

A1. There was no difficulty on iden-
tifying the system functionalities; 
A2. There were some difficulties on 
the system functionalities’ identifica-
tion; 
A3. It was hard to identify the sys-
tem functionalities 

B 

User’s 
familiarity 
with a de-
termined 

technology 

B1. No acquaintance was required 
with similar applications of a deter-
mined technology;  
B2. It was required little user’s ac-
quaintance with applications of a 
given technology; 
B3. The manipulation of the proto-
type was fairly easy when the user 
was proverbial with similar applica-
tions. 

C 

User’s 
locomotion 
while ma-
nipulating 
the device 

C1. The user was not hindered in 
any way when manipulating the 
prototype while moving; 
C2. The user was occasionally con-
fused when manipulating the proto-
type while moving; 
C3. The spatial orientation of the 
application was hindered when the 
user was moving. 

D Content 
Influence 

D1.There was no influence of con-
tent on choosing the interface; 
D2.The content exerted some influ-
ence on choosing the interface;  
D3.The content was decisive on 
choosing the interface. 

E User´s E1. The user felt fine (safe, modern, 

feeling 
states 

comfortable, etc.) when using the 
interface; 
E2. The user felt indifferent when  
using the interface; 
E3. The user felt bad (uncomfort-
able, unsafe, frustrated) when using 
the interface; 

 
The order of preference among the criteria values was 

established from the results of the tests (observation, ques-
tionnaires). For example, it was observed that when the 
users were moving and trying to execute a task in a deter-
mined prototype, they complained that it was difficult to 
move and manipulate the device at the same time. After 
the tests, the responses to the questionnaires were gathered 
and evaluated.  Questions like “What prototype did you 
prefer?  And Why?” indicated the order of preference 
among the project alternatives and also which criteria val-
ues were decisive for the choice.  The JSQV was gradu-
ally elaborated and validated with information from the 
tests, and resulted in the following sentence:  

 
A1A2  B1  B2  C1  E1  D1  E2  D2  B3  D3 

 C2  C3  A3 E3 
 

In a simplified way we read the sentence above from 
A1 to E3 in this way: A1 (No difficulty was found on 
identifying the system functionalities) is the preferable 
criteria value, and E3 (The user felt bad (uncomfortable, 
unsafe, frustrated) when using the interface) is the least 
desirable because it was not perceived. 

The next step of the method was to carry out the com-
parison of the alternative standards. Each alternative was 
studied in order to define which criteria value the materi-
alized prototypes.  The usability tests also supplied impor-
tant information on how the users described the alternative 
standards (for example, the majority of users said that 
access to content using prototype 3 (three) was quite easy. 
Three alternatives the most preferred of all were estab-
lished from this information (presented by preference or-
der): 

 

 Prototype 1 - A2 B1 C2 D1 E2 (Alternative 1);  
 Prototype 2 - A2 B3 C1 D1 E1 (Alternative 2);  
 Prototype 3 - A2 B1 C1 D1 E2 (Alternative 3). 

 
In a simplify way, the majority of users said for the 

second prototype that the interaction with the application 
was not damaged while moving (C1) and that they had fun 
using it (E1). The applied model was useful for the choice 
of the most favorite prototypes (details of this multicriteria 
model application can be obtained in previous works of 
the authors of this paper [8], [1], [2] and [13]). However it 
is not enough to choose a single option among the pre-
sented three, instead we want to identify the best charac-
teristics (represented by the criteria values) existing in the 
analyzed prototypes. Next we aim at showing how it is 
possible to elaborate a new prototype based on the identi-
fied characteristics. 

V. ELABORATION OF A NEW INTERACTION PROJECT 

This section we will have three sub-sections. In the first 
one, we show how the design was done collaboratively 
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with the designers, in the second one, we will analyze the 
values of criteria of each prototype that will be useful to 
develop a new proposal (project). In the third one, we will 
design this new project. For the creation of the new pro-
ject it was considered JSQV and the selection of the best 
characteristic of each prototype with base on the values of 
criteria presented by them. To sketch the new interface, a 
tool was used called SketchiXML. SketchiXML is a 
multi-platform multi-agent interactive application that 
enables designers and end users to sketch user’s interfaces 
with different levels of details and support for different 
contexts of use [3]. 

A. Collaborative Design  
We conducted a collaborative design session aiming to 

understand the views of designers on the outcome of the 
case study, to design a new solution for interaction. For 
this, we considered the scale JSQV and the selection of 
preferred features of each prototype based on the values of 
criteria presented. In this sub-section we explain the 
methodology applied during the collaborative design. 

The collaborative design session lasted an hour and in-
volved a group composed of the designer and analyst 
(specialist in ZAPROS) who participated in this case 
study, as well as three other volunteer designers. 

The main designer led the session in a lab environment, 
using a data show, presenting, through explanatory slides, 
a summary of the case study conducted with the proposed 
strategy. The results of the strategy (ordering of alterna-
tives and criteria values) were reported and interpreted by 
the designer and analyst, aiming to explain to three de-
signers invited the meaning of the ranks in the preferences 
of users. This analysis will be explained in more detail in 
the next sub-section B. 

All the participants discussed the characteristics of each 
alternative. The three designers (Figure 4) found the re-
sults of the strategy very interesting and useful to know 
the preferences of users, extract the best features and im-
prove the weaknesses identified. Through these discus-
sions, a new prototype has been developed collaboratively 
(Figure 5). The result of the design Collaborative has been 
consolidated in the design of interaction using the tool 
SketchiXML which will be explained in sub-section C. 

 
Figure 4 - The three designers to make decisions based on the results of 

case study 

 
Figure 5 - Collaboration during the design of the new alternative 

 

B. Analysis of the values of criteria of each prototype  
In Figure 6, we can visualize in prominence the values 

of better rank in the scale JSQV of each prototype. They 
will be the base for analysis and subsequent elaboration of 
the new prototype.  

 

 
Figure 6 - Selection of the values in agreement with the scale 

 
When a value is repeated in the three prototypes, as the 

value A2 (that means, the users had some difficulty on 
identifying the system functionalities), we make use of the 
same value for the three prototypes. 

In the second column, we obtained two different values: 
B1 and B3. In agreement with the rank, B1 is preferred in 
relation to B3, for that reason we will consider the value 
B1 that was identified in the prototypes 1 and 3 with the 
characteristic: no acquaintance is required with similar 
applications of a determined technology (B1), meaning 
that it is not necessary to have experiences with a given 
technology for a good use of the two prototypes. 

 In the third column, we obtained two different values: 
C1 and C2. In agreement with the rank, C1 is preferred in 
relation to C2, for that reason we will consider the value 
C1 that was identified in the prototypes 2 and 3 with the 
characteristic: the user was not hindered in any way when 
manipulating the prototype while moving (C1), therefore 
we can consider in the new prototype, similar navigation 
ways of the prototypes 2 and 3, like scrolling and tabs. In 
the fourth column, the value D1 is repeated for the three 
prototypes. The value says that there was not influence of 
content on choosing the interface (D1). In the last column, 
we obtained two different values: E2 and E1. In agree-
ment with the rank, the value E1 is preferred in relation to 
E2, for that reason we will consider the value E1 that was 
identified in the prototype 2 with the characteristic: the 
user felt fine (safe, modern, comfortable, etc.) when using 
the interface, therefore we should consider some of the 
characteristics of the prototype 2 that turned its comfort-
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able use for the tested users. 

C. The new interaction project  
The new prototype (see figure 7) was projected based 

on analyzes explained in the previous item. 
The prototype 1 contains criterion value B1 that is with 

rank 3 in the final scale, this means that it is very impor-
tant that the new prototype does not demand any user ex-
perience with technology. Hence, we selected the arrow 
with explanatory label for symbol of the navigation: lat-
eral (returning the previous screen) and of lower or of top 
(with passage of pages down and upward, respectively).  

The third prototype presents besides the value B1, the 
value C1, because it makes the manipulation of the proto-
type easier, when the user is in movement. Therefore, it 
was necessary also to select some characteristic of this 
prototype. The selected characteristic was the one that 
possesses a larger area of contact through the tabs, then a 
junction of B1 was accomplished with C1, resulting in an 
arrow of such adult for navigation. Another selected char-
acteristic of the prototype 3 was the located menu in the 
superior part of the screen. 

The second prototype contains the value E1 as differen-
tial, and also contains the characteristic that was taken as 
advantage in the new prototype: the scrolling bar that was 
used for navigation interns through the widgets combox 
for list of title of the news and listbox for the content of 
the selected news. 

 
Figure 7 - New interaction project 

We expect this proposal to be more adequate according 
to the following reasons: the use of bigger arrows makes 
possible the change of screens especially when the users 
are moving; the use of explanatory labels help the users 
about the context of the application; the menu located at 
the superior part of the screen was favored by the user 
because it makes easy the visualization of the options. 

VI. CONCLUSIONS AND FUTURE WORKS 

From this conclusion we described some points that can 
be classified in HCI and OR areas: In HCI, the points refer 
to both what to design and evaluate and in OR, they refer 
to analysis of these design and evaluate through the 
ZAPROS III multicriteria method. 

In HCI area, the points are the followings: 
• Designers can produce applications more innovative 

and adapted to the users’ cultural issues if they under-
stand better the technological scenarios lived by the 
users. Theirs should also provide users with TV con-
tent design artifacts rather than just focus on the user 

interfaces of the iTV applications. Designers should 
express their ideas, by showing users several enter-
tainment situations they could have by anticipating and 
proactively perceiving their emotions (feeling states, 
involvement with the content).  

• Users should understand better what they will have at 
the end of the project. It is common to hear the follow-
ing phrase: the users don’t know what they want. Mak-
ing the users to explore a possible solution by them-
selves simulating situations that occur in the real world 
can be important to designers to feel the users’ accep-
tance. 

• Designers should go beyond the usability when doing 
usability tests with users. Traditionally, the usability of 
a developed system has been evaluated to assure both 
its effectiveness (such as the number of successful task 
completions) and efficiency (such as the time required 
to complete an interactive task). Recently, these as-
sumptions have been revisited and broadened to em-
bed the concepts of the affective quality theories. The 
affective aspect (such as users’ feeling states, pleasure 
and their involvement with the content) is particularly 
relevant in the context of iTV, since entertainment de-
pends strongly on how synergetic the involvement of 
the viewer with the TV content.  

In OR area, the point is: 
• The multicrieria method was useful in the elaboration 

of another design alternative, because it showed a 
structured model focused on users' preferences and by 
defining a rank with the best distinct characteristics by 
the own users in usability tests. This new e final proto-
type contemplated these best criteria. In our approach, 
it is not imperative to build a new design alternative or 
a final prototype. From a more general point of view, 
some useful lessons about the utility and the usability 
of similar systems (e.g. user interface guidelines) can 
be learned and further applied in future projects.  

The idea of using sketchiXML for visualization of the 
new prototype was considered useful because it is a fast 
way to obtain an initial sketch. In addition, this tool gener-
ates the interface specifications in a standard format, as 
the UsiXML. This format is widely interpreted by inter-
face generation tools that are freely available for use. 
These tools allow the automatic generation of the final 
user interface. In our approach, executable prototypes 
need to be easily obtained and quickly tested by the users 
in order to support its evolutionary characteristic. 

As future works and next steps, we intend to validate 
this new prototype with the users by performing a second 
test in order to verify if the prototype is really in agree-
ment with the best suggested characteristics. Using the 
ZAPROS III multicriteria method, we will include the 
new developed prototype as another alternative in order to 
be sure that it is really the best of the fourth alternatives. 
This iterative feature characterizes the co-evolutionary 
process of the project 
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