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Abstract. Over the past two decades the HCI community has proposed specific 
features that software applications should include to overcome some of the 
most common usability problems. However, incorporating such usability 
features into software applications may not be a straightforward process for 
software developers who have not been trained in usability (i.e., determining 
when, how, and why usability features should been considered). We have 
defined a set of usability guidelines for software development to help software 
engineers incorporate particular usability features into their applications. In this 
paper we focus on the software design artifacts provided by the guidelines. We 
detail the structure of the proposed design artifacts and how they should be used 
according to the software development process and software architecture used 
in each application. We have tested our guidelines in an academic setting. 
Preliminary validation shows that the use of the guidelines reduces 
development time, improves the quality of the resulting designs and 
significantly decreases the perceived complexity of the usability features from 
the developers’ perspective.

1 Motivation

Usability is defined by ISO as “the capability of a software product to be understood, 
learned, used and attractive to the user, when used under specified conditions”. This 
attribute has gained importance as an integral quality aspect of software development. 

For over a decade, the software engineering (SE) community has been actively 
pursuing different lines of research targeting the incorporation of usability practices 
into software development. Although many valuable attempts have been made to 
bridge the gap between usability and software design, the problem is still an open 
research topic. 

Our objective is to put another brick in the wall by defining guidelines to help 
developers build specific usability characteristics into their applications. We have 
named these guidelines usability guidelines for software development.
We hypothesize that applying the proposed guidelines will: reduce development time; 
reduce perceived usability-related functionality complexity for developers; improve 
the quality of resulting software designs.
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This paper details the empirical validation of these hypotheses while discussing the 
proposed guidelines for specific usability features, which we have termed functional 
usability features (usability features with major impact on software design). 

2 Main contributions

As shown in Fig. 1, each guideline is comprised of seven artifacts, distributed as 
analysis and design artifacts. However, as discussed in the paper, developers can use 
these artifacts at their convenience, irrespective of their classification into the analysis 
or design categories.

 
Fig. 1. Structure of the Usability Guidelines for Software Development 

Preliminary validation results show a significant decrease in development time; 
developers who applied the guidelines built their designs more quickly. Furthermore, 
applying the guidelines also reduced testing time and helped developers produce 
enhanced designs, especially designs with better responsibility allocation. Finally, the 
proposed guidelines helped developers perceive usability features as not being overly 
complex. This finding is crucial as this perception could ultimately predispose a 
development team towards or against usability. 
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