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Abstract. In this paper, we present a set of graphical controls intended for the 
coupling between the design and the evaluation of mobile user interfaces. It is a 
contribution to user interface early evaluation. The presented controls include 
mechanisms aiming to inspect their consistency according to a predefined set of 
ergonomic guidelines. We also report on the proposed approach current imple-
mentation, and an example of application.  
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1 Introduction 

The era in which we live is surely the information one. It is marked by the propaga-
tion of Information Technologies. Thus, many interactive devices are designed  
to enable users to manipulate different kinds of information. Among these devices, 
mobile devices are the most used ones. As a consequence, mobile software designers 
are faced with many challenges. In this work, we focus on the information display on 
these devices. In fact, the user interface is the mobile software part ensuring commu-
nication between applications and users. Thus, it has to be validated for better use and 
for ensuring intuitive use. Many works were proposed to provide better interaction 
between mobile devices and their users: guidelines, design patterns, evaluation  
methods, etc. [11] [13]. 

In this paper, we propose a set of graphical controls for designing user interfaces 
through Integrated Development Environments (IDE) using the WYSIWYG1 prin-
ciple. These controls support an auto-evaluation process. This evaluation is made as 
checking the consistency of the control according to selected guidelines. These guide-
lines are selected by the evaluator and are coded externally from the controls. Then, 
they are not hard coded into the evaluation engine. The adopted evaluation process is 
applied by early evaluation phases. 

                                                           
1  What You See Is What You Get. 
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The remainder of the paper is organized in the following way: first, we briefly  
survey the related work. Then, we present our contribution. Next, we present an over-
view of our proposal current implementation and an example of application in order 
to evaluate feasibility, time, and cost. Finally, this paper ends with a conclusion and 
research perspectives. 

2 Related Work 

2.1 Mobile User Interface Evaluation 

In the last decade, the mobile devices quickly changed from a simple phone device 
(i.e. ensuring calling and receiving calls) to a complex system operating many fea-
tures (e.g. internet browsing, GPS, and entertainment). Researches about mobile de-
vices’ interfaces have been an evolving area. Consequently, a new need is growing 
[11]. It concerns methodologies and tools ensuring the evaluation of mobile user in-
terfaces [14]. Mobile application developers, evaluators and users converge to the fact 
that usability is an important and an indispensable quality factor of the mobile devices 
[10] [12]. As a consequence, many works supporting such evaluation are elaborated. 
Most of classical evaluation methods can be applied to mobile user interface evalua-
tion such as heuristic evaluation, cognitive walkthroughs, Think Aloud Protocol, and 
usability testing [8]. Beck et al. affirm that 44 out of 114 scientific papers (recent 
papers related to HCI field) opt to traditional evaluation methods and that only 6 of 
them exploited new methods for mobile user interface evaluation [1].  

As mobile phones have been evolving in an increasing pace, many recommenda-
tions, style guides and guidelines are proposed by mobile device industries such as 
“BlackBerry SmartPhones: UI Guidelines”2 and “iOS Human Interface Guidelines”3 
by Apple. They are mainly intended to assist designers to conceive ergonomic user 
interfaces and then to improve the provided interaction. They can also be used for 
user interface evaluation by validating these interfaces according them. 

2.2 Available Tools for Mobile User Interface Evaluation 

As interest in automatic support for the evaluation of mobile interfaces is rapidly 
growing, recent works are proposed to support and improve this evaluation. They 
have mainly introduced methods for gathering and/or analyzing data for the evalua-
tion such as the case of “Experience Sampling Method” [7] and “Diary Studies” [21]. 
The proposed methods are implemented as tools like Momento [3], the tool proposed 
by Carta et al. [2], MultiDevice RemUsine [19], and MyExperience [9]. 

Generally these tools gather usage information about the interaction between  
the user and the interface. Some tools exploit questionnaire as a complementary  
evaluation method. Others, such as MultiDevice RemUsine, adopt a remote evalua-
tion in order to enable the users to use the phone in real context and to not bother 
                                                           
2 http://tinyurl.com/4t7lydl 
3 http://tinyurl.com/oyu4mx3 
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them during interaction sessions. Furthermore, remote evaluation enables users to use 
the mobile devices in their familiar environments to gain more natural behavior [19]. 
Other tools exploit log files to gather usage information. The data analysis is a diffi-
cult task due to the fact that the use context varies a lot from a user to another. In 
addition to that, for the same user, the context can constantly change. Some works are 
conducted in order to support the evaluation of context based applications (e.g. The 
Topiary System [17]). 

2.3 Early Evaluation 

Most of the proposed mobile user interface evaluation methods and tools are applied 
during the last phase of the mobile application life cycle. The common principle consists 
in first designing the graphical user interface, implementing the software interface, and 
finally evaluating it. In this case, effort, time, and resource loss are detected. In fact, after 
the evaluation process, in the case of design error detection, the designer has to correct 
the interface (and even to re-design it). To avoid such loss, it is recommended by several 
authors to proceed to the evaluation process (or take into consideration the evaluation 
specificities and requirements) since early mobile application life cycle phases. It is the 
case of early evaluation. This evaluation is defined by Tarby and his colleagues as coupl-
ing between the evaluation and the design phases [22]. Thus, we propose to proceed with 
the evaluation process since first mobile application life cycle phases. 

2.4 Motivation 

Our goal is to support the evaluation since early design stages and then to reduce 
evaluation cost and to facilitate it to evaluators. Rather than using complex features 
for the evaluation, we opt for an easy to use approach to support designers to create 
ergonomic mobile user interfaces. 

In general, existing evaluation tools for mobile user interfaces focus on the ensured 
interaction between the user and the interface. Nevertheless, the mobile phones are 
very personal devices and each user interacts differently than others due to the variant 
contexts: quite or noisy environment, alone or accompanied by other persons, etc. 
Then, we opt to heuristic evaluation for the reason that it does not approximate the 
conditions under which user use the mobile device [20]. Furthermore, it is easier and 
less costly than user tests. These choices are also augmented by the fact that mobile 
phone application development is relatively short compared to consumer appliances 
[15]. Kallio and Kekalainen [14] reported that the mobile application life cycle is li-
mited considering the rapid change in mobile technology and the extensively competi-
tive market [14]. Thus, there is a great demand in mobile industry marked by low time 
constraints and minimal efforts requirements for evaluation approaches and methods 
[11] [14]. Our proposal concerns to couple between the design and the evaluation 
phases into a fast and inexpensive phase. 
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In addition to that, one of the main goals of the present proposal is to make the eval-
uation as automated as possible. It is mainly due to the fact that automation enables 
evaluation to save considerable time comparing to manual and semi-automated evalua-
tions. It increases then the possible frequency of evaluation sessions [4]. 

3 Proposal of Graphical Controls Intended for the Design and 
the Evaluation of Mobile User Interfaces  

3.1 The Proposed Approach 

The proposed approach consists in assisting the designer for implementing user inter-
face. It is applicable for WYSIWYG principle based IDE to conceive consistent inter-
faces according to ergonomic guidelines specified by the evaluator, Fig. 5. Every time 
the designer adds a new control to the user interface, he/she is notified by this control 
about its coherence according to the selected guidelines (by the evaluator). The notifi-
cation message is generated by the new control following its self-inspection according 
to these guidelines. The proposed controls support such evaluation specificities. They 
also support usual controls’ functionalities and provide the same layout. They, first, 
inherit from the IDE proposed controls. Then, they consider evaluation specificities 
by integrating specific mechanisms. These mechanisms enable the control to inspect 
its coherence according to a set of ergonomic guidelines (EG) and then to notify the 
designer about eventual inconsistencies [5]. 

3.2 Ergonomic Guidelines Modeling 

To proceed to the evaluation, the selected guidelines have to be expressed into XML 
files following a specific format. We opt for a simplistic modeling of the guidelines. 
A guideline is defined though: an ID, a name, a reference, an associated error, an 
associated recommendation, an evaluated aspect, an associated operator (i.e. superior, 
inferior, equal, different, different from, in, count, and between), and recommended 
value(s). A guideline is considered by the control as a logical expression: 

If (control_value EG_Operator (EG_Value1; EG_Value2))
{ } // These is not any design problem related to the control. 
Else // A design problem is detected. 
{ 
 Error = Error + EG_Error;  
 Recommendation = Recommendation + EG_Recommendation ;  
// Show the detected design problem through a notification message 
} 

Fig. 1. Depicts an example of an ergonomic guideline expressed through XML notation. This 
guideline is: “Given the unpredictability of color screens and of users, the choice can be very 
complicated. In general, do not use more than three primary colors for information “[23]. 
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Fig. 2. An example of ergonomic guideline expressed through XML notation 

To model a guideline, the evaluator can specify it into XML file manually or can 
use a dedicated tool for this modeling, Fig. 3.  

This tool enables evaluators to: add new guidelines; modify existing guidelines; 
view existing guidelines, and modify the configuration (save path and file name). 

3.3 Proposed Evaluation Process 

As depicted in Fig. 4, the design/evaluation process requires two stakeholders: a  
designer for the conception of user interfaces, and an evaluator for the selection of 
guidelines. Note that, according to Law and Hvannberg [16], the effectiveness of the 
evaluation process closely depends on the selected guidelines. Thus, the evaluator has 
to select adequate guidelines to cover the largest possible specter of the user interface 
design problems. The selection of ergonomic guidelines is an important phase  
established at the first step. Then, the selected guidelines are modeled through a dedi-
cated tool into XML files as described in the previous sub-section, Fig. 3. Next, the 
designer conceives the user interface by dragging and dropping the proposed graphi-
cal controls from the tool panel to the user interface. Every time a control is added to 
the interface, it loads the selected guidelines into memory and inspects it-self accord-
ing to these guidelines. The control includes algorithms to proceed to the inspection. 
Therefore, it draws itself on the interface and updates the evaluation file (i.e. a text 
file) and the interface configuration file. A notification message is generated and 
shown to the designer including the detected inconsistencies(s) and the related rec-
ommendations. The designer re-iterates this sub-process until finishing the interface 
design. At the end, the evaluator reviews the design/evaluation report. 
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Fig. 3. A screen shot of the Guideline Manager User Interface 

 

Fig. 4. The proposed Design/Evaluation process modeled through BPMN4 

                                                           
4  Business Process Model and Notations. 
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4 Feasibility Study: Application to an Information Diffusion 
System 

4.1 Implementation 

A research prototype was conceived in order to validate the proposed approach. It was 
implanted using Dot net framework (Version 3.0) and the C# language. The proposed 
controls were integrated to “Microsoft Visual Studio 2010 Express for Windows 
Phone” 5 integrated development environment. These controls are: Button, Radio 
Button, Text Box, Grid, List box, and Check Box. The mobile user interface was  
designed using the proposed controls and the Windows Phone SDK 7.16. 

4.2 An Application for the Designed and the Evaluation of a Mobile User 
Interface 

To measure and to illustrate the practical effectiveness of the proposed approach, we 
proceed with the design/evaluation of an interface operating on a mobile device. This 
interface is composed graphically of the proposed controls. 
 

 

Fig. 5. A screen shot of the design/evaluation of a mobile user interface 

We choose the example of an interface enabling users to consult the time schedule 
of vehicles on a transportation network. For this feasibility study, we select a set  
of ten guidelines related to: character size, color, and font; size, and number of the 
pictures and icons; text length; widget dimensions; the number of used colors; global 
interface density, and background color. 
                                                           
5  http://tinyurl.com/mlyokg4 
6  http://tinyurl.com/onnbvtv 
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Every time the design adds a control to the user interface, a notification message is 
shown on the screen to report ergonomic inconsistencies (the detected error(s) and the 
related recommendation(s), Fig. 6. 

 

 

Fig. 6. An example of a notification message 

5 Conclusion and Future Work 

In the present paper, we first presented an overview of the existing works about  
mobile user interface evaluation. Then, we presented our approach for mobile user 
interfaces early evaluation. The approach consists of a set of graphical controls that 
inspect themselves according to ergonomic guidelines that are not hard coded into the 
evaluation engine. Then, we reported its current implementation, and an example of 
application. 

The main advantage of this approach is the fact that is it applicable during the  
first stages of the mobile application life cycle. Furthermore, as illustrated in the  
previous section, it is relatively easy and simple to apply. In addition, the proposed 
evaluation process is automated. It requires only the evaluator for selecting guidelines 
and the designer for the conception of the user interface. Moreover, the provided re-
sults are not costly in terms of effort, required resources, and materiel cost. However, 
the provided evaluation is made locally and does not consider the overall user inter-
face; it is made control by control. The proposed approach does not indicate clearly 
the quality of the conceived interface; it only indicates about the detected ergonomic 
inconsistencies. In addition, the detected problems are related to the low severity rate 
of ergonomic problems (in the sense of Nielsen design error classification [18]); the 
detected design errors are mainly related to cosmetic errors’ category. Furthermore, 
the proposed guideline modeling supports only some guidelines and cannot be applied 
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to all guidelines (e.g. for instance: “A control font color has to be different from the 
control fore color.” cannot be modeled through the proposed guidelines modeling.). 

As perspectives for future research, we first intend to integrate intelligent mechan-
isms into the guidelines that they can adapt themselves following the selected guide-
lines. Such task needs to find a way to resolve the problem of guidelines contradic-
tion. Second, we intend to apply this approach for the evaluation of post-WIMP user 
interfaces, such is the case of tangible and touch-sensitive user interface. Third, we 
intend to combine the presented approach with another one based on graphical con-
trols dedicated for user interface evaluation. This approach exploits the user interac-
tion data for the evaluation [6], to cover as many design errors as possible. 
 
Acknowledgements. The present research work is partially supported by the  
International Campus on Safety and Inter-modality in Transportation (CISIT), the 
Nord-Pas-de-Calais Region, the European Community (FEDER), the Regional Dele-
gation for Research and Technology, the Ministry of Higher Education and Research, 
and the CNRS. 

References 

1. Beck, E.T., Christiansen, M.K., Kjeldskov, J., Kolbe, N., Stage, J.: Experimental  
evaluation of techniques for usability testing of mobile systems in a laboratory setting. In: 
Viller, S., Wyeth, P. (eds.) Proceedings of OZCHI 2003 Conference, pp. 106–115. 
CHISIG, Brisbane (2003) 

2. Carta, T., Paternò, F., Santana, V.: Support for Remote Usability Evaluation of Web  
Mobile Applications. In: SIGDOC 2011, Pisa, Italy, October 3-5, pp. 129–136. ACM, 
New York (2011) 

3. Carter, S., Mankoff, J., Heer, J.: Momento: Support for Situated Ubicomp Experimenta-
tion. In: CHI 2007, pp. 125–134. ACM, New York (2007) 

4. Charfi, S., Ezzedine, H., Kolski, C., Moussa, F.: Towards an automatic analysis of interac-
tion data for HCI evaluation: Application to a transport network supervision system.  
In: Jacko, J.A. (ed.) Human-Computer Interaction, Part I, HCII 2011. LNCS, vol. 6761, 
pp. 175–184. Springer, Heidelberg (2011) 

5. Charfi, S., Trabelsi, A., Ezzedine, H., Kolski, C.: Graphical Controls Based Environment 
for User Interface Evaluation. In: Winckler, M., Forbrig, P., Bernhaupt, R. (eds.) HCSE 
2012. LNCS, vol. 7623, pp. 360–367. Springer, Heidelberg (2012) 

6. Charfi, S., Trabelsi, A., Ezzedine, H., Kolski, C.: A User-Oriented Test environment  
based on User-Interface evaluation graphical controls. In: 12th IFAC/IFIP/IFORS/IEA 
Symposium on Analysis, Design, and Evaluation of Human-Machine Systems, Las Vegas, 
USA, August 11-15, pp. 494–504. IFAC (2013) 

7. Consolvo, S., Walker, M.: Using the Experience Sampling Method to Evaluate Ubicomp 
Applications. IEEE Pervasive Computing 2(2), 24–31 (2003) 

8. Duh, H.B.L., Tan, G.C.B., Chen, V.H.: Usability evaluation for mobile device: a compari-
son of laboratory and field tests. In: Proceedings of the 8th Conference on Human-
Computer Interaction with Mobile Devices and Services (MobileHCI 2006), pp. 181–186. 
ACM, New York (2006) 
 



 Evaluation Based Graphical Controls 123 

 

9. Froehlich, J., Chen, M., Consolvo, S., Harrison, B., Landay, J.A.: MyExperience: A  
System for In Situ Tracing and Capturing of User Feedback on Mobile Phones. In:  
Proceedings of the 5th International Conference on Mobile Systems, Applications and 
Services (MobiSys 2007), San Juan, Puerto Rico, pp. 57–70. ACM, New York (2007) 

10. Hartson, H.R., Andre, T.S., Williges, R.C.: Criteria for evaluating usability evaluation  
methods. International Journal of Human-Computer Interaction 13(4), 373–410 (2001) 

11. Ji, Y.G., Park, J.H., Lee, C., Yun, M.H.: A usability checklist for the usability evaluation 
of mobile phone interfaces. International Journal of Human-Computer Interaction 20(3), 
207–231 (2006) 

12. Jokela, T., Iivari, N., Matero, J., Karukka, M.: The standard of user-centered design and 
the standard definition of usability: analyzing ISO 13407 against ISO 9241-11, pp. 53–60. 
ACM, New York (2003) 

13. Jones, M., Marsden, G.: Mobile Interaction Design. John Wiley and Sons Ltd. (2006) 
14. Kallio, T., Kekäläinen, A.: Improving the effectiveness of mobile application design:  

User-pairs testing by non-professionals. In: Brewster, S., Dunlop, M.D. (eds.) Mobile HCI 
2004. LNCS, vol. 3160, pp. 315–319. Springer, Heidelberg (2004) 

15. Klockar, T., Carr, D.A., Hedman, A., Johansson, T., Bengtsson, F.: Usability of mobile 
phones. In: Proceedings of the 19th International Symposium on Human Factors in Tele-
communications, Berlin, Germany, December 1-4, vol. 4, pp. 197–204 (2003) 

16. Law, E.L., Hvannberg, E.T.: Analysis of strategies for improving and estimating the  
effectiveness of heuristic evaluation. In: Proceedings of the Third Nordic Conference on 
Human-Computer Interaction, pp. 241–250. ACM, New York (2004) 

17. Li, Y., Hong, J., Landay, J.: Topiary - Design Challenges and Principles for Wizard of  
Oz Testing of Location-Enhanced Applications. In: Pervasive Computing, vol. 6(2),  
pp. 70–75. IEEE Press (2007) 

18. Nielsen, J.: Engineering Usability. Morgan Kaufmann Publishers Inc., San Francisco 
(1993) ISBN 0125184050 

19. Paternò, F., Russino, A., Santoro, C.: Remote evaluation of mobile applications.  
In: Winckler, M., Johnson, H. (eds.) TAMODIA 2007. LNCS, vol. 4849, pp. 155–169. 
Springer, Heidelberg (2007) 

20. de Sá, M., Carriço, L.: An Evaluation Framework for Mobile User Interfaces. In: Gross, 
T., Gulliksen, J., Kotzé, P., Oestreicher, L., Palanque, P., Prates, R.O., Winckler, M. (eds.) 
INTERACT 2009. LNCS, vol. 5726, pp. 708–721. Springer, Heidelberg (2009) 

21. Sohn, T., Li, K.A., Griswold, W.G., Hollan, J.D.: A diary study of mobile information 
needs. In: Proceedings of the SIGCHI Conference on Human Factors in Computing  
Systems, CHI 2008, Florence, Italy, pp. 433–442. ACM, New York (2008) 

22. Tarby, J.C., Ezzedine, H., Kolski, C.: Trace-based usability evaluation using aspect-oriented 
programming and agent-based software architecture. In: Seffah, A., Vanderdonckt, J.,  
Desmarais, M.C. (eds.) HCSE. Human-Computer Interaction Series, pp. 257–276. Springer, 
London (2009) ISBN 978-1-84800-906-6 

23. Watzman, S.: Visual design principles for usable interfaces. In: Sears, A., Jacko, J.A. 
(eds.) The Human Computer Interaction Handbook, pp. 263–285. L. Erlbaum Associates 
Inc. (2003) 

 
 


	Evaluation Based Graphical Controls: A Contribution to Mobile User Interface Early Evaluation
	1 Introduction
	2 Related Work
	2.1 Mobile User Interface Evaluation
	2.2 Available Tools for Mobile User Interface Evaluation
	2.3 Early Evaluation
	2.4 Motivation

	3 Proposal of Graphical Controls Intended for the Design and the Evaluation of Mobile User Interfaces
	3.1 The Proposed Approach
	3.2 Ergonomic Guidelines Modeling
	3.3 Proposed Evaluation Process

	4 Feasibility Study: Application to an Information Diffusion System
	4.1 Implementation
	4.2 An Application for the Designed and the Evaluation of a Mobile User Interface

	5 Conclusion and Future Work
	References




