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Abstract. The establishment of human-centered design within system 
development processes is still a challenge. Numerous usability methods exist 
that aim to increase usability and user experience of a system. Nevertheless, the 
selection of appropriate methods remains to be difficult, as there exist many 
different factors that have a significant influence on the appropriateness of the 
methods in their context of use. This paper presents a new concept for the 
selection of usability methods. It focuses on a) the selection of appropriate 
usability methods with regard to their applicability in the various stages of 
system development and b) accounting for interdependencies between multiple 
methods by balancing them with respect to the usability dimensions 
effectiveness, efficiency and satisfaction. 
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1 Introduction 

Usability has been recognized as an important quality aspect in today’s system 
development industry. However, the integration of usability activities and the 
establishment of human-centered design (HCD) as part of the development process is 
still a challenge. Therefore, various approaches have been developed to integrate 
usability activities in software development, e.g. [1], [2], [3], [4]. 

Today, many methods exist that aim on an increase of the system’s usability using 
different strategies, e.g. Personas [5], Contextual Inquiry [6], Cognitive Walkthrough 
[7], etc. One can easily find more than 100 methods by just searching the web. 
However, a recent study in Germany shows that system development companies 
rarely use usability methods or only just use the same methods in almost every project 
due to missing knowledge about alternative methods [8]. Reasons for this lack of 
knowledge transfer from science to practice might presumably be the vast number of 
existing methods and lack of suitable support in selecting appropriate ones for a 
specific project. Some methods are unique but in many cases their divergence is 



 Towards a Holistic Tool for the Selection and Validation of Usability Method Sets 253 

minimal and they often make use of an incoherent terminology across the various 
authors. 

The challenge addressed in this paper is to provide tool-based support for the 
selection of appropriate usability methods, not just by selecting formal and informal 
criteria (e.g. time constraints, access to test users etc.) but also by considering the 
applicability in the various stages of system development as defined in ISO/IEC 
12207 [9] and interdependencies between multiple methods. The author’s approach 
incorporates a method to validate whether the selected method set is sufficiently 
balanced with respect to the different dimensions of usability: effectiveness, 
efficiency and satisfaction. 

The paper is structured as following: First, the authors present previous approaches 
regarding the selection of usability methods and highlight potential for improvements 
as well as further requirements for a selection concept. Then, the authors report on 
their proceedings and their method selection approach. Finally, an initial evaluation of 
the concept and future work is described. 

2 Related Work 

Several different tools for the selection of usability methods exist. Deliberately 
excluding static method catalogues, e.g. [10], [11], [12], [13], [14], the following 
section describes recent dynamic approaches 

• ‘UsabilityNet’ [15], 
• ‘Usability Planner’ [16], 
• ISO/TR 16982 [17], 
• ‘UCD Toolbox’ [18], 

which differ primarily in terms of the used selection criteria.  

2.1 Existing Approaches 

Within the ‘UsabilityNet’ [15] project, 35 methods have been selected based on 
personal experience of the project partners. These methods are assigned to six system 
lifecycle steps, i.e. the five steps mentioned in the TRUMP project and a further sixth 
step of testing and measuring. The methods can be filtered based on three criteria 
(limited time/resources, no direct access to users, limited skills or expertise of the 
person executing the method). The selection procedure is therefore quick and easy, 
but at least one of the three criteria is disputable: There is no reference project for the 
definition of time and resources although this criterion depends on the complexity of a 
concrete project. Ten man-days can be very rare for implementing complex 
accounting software while this is a lot of time implementing a simple website with 
only six to ten subpages. Actually, ‘limited time/resources’ is a criterion that should in 
principle be always affirmed by a project manager because time and resources are 
always rare and should be minimized in nearly every project. 



254 H. Fischer, B. Strenge, and K. Nebe 

The ‘Usability Planner’ [16] is a tool, which enables the method selection based on 
project and organizational constraints. Aspects that have been taken into account are 
the person’s background (usability expert or software developer), the project stage 
(e.g. requirements, design, evaluation) and project constraints (e.g. user involvement, 
task complexity). Methods are filtered by a set of predefined rules and ratings based 
on the authors’ experiences from practice. This form of subjective rating by a few 
individuals causes a lack of transparency and may influence the reliability of the 
selection process. 

The ISO/TR 16982 [17] (abbreviated with TR hereafter) includes extensive tables, 
which rate the appropriateness of several types of usability methods (e.g. ‘document-
based methods’, ‘model-based methods’ and ‘creativity methods’) with respect to 18 
separate criteria (rated on a scale with five dimensions from ‘recommended’ to ‘not 
applicable’), such as user involvement, usability expertise, project constraints, 
lifecycle steps, task characteristics, and properties of the developed product itself. 
There are also two criteria named ‘Very tight time scale’ and ‘Cost/price control’, 
which can be disputed analogously to the abovementioned criterion ‘limited 
time/resources’ from the UsabilityNet method table. 

For a given development project, the applicable criteria and the respective ratings 
for each method category must be determined. However, the TR does not specify how 
to assess or merge this set of several possibly different ratings for each method 
category into an overall rating. Due to the usage of categories of usability methods 
instead of concrete methods, this concept also requires a level of usability expertise, 
which is not necessarily available to all developers and decision-makers.  

Weevers [18] developed an interactive website ‘UCD Toolbox’ on which the 
selection of methods is primarily based on four main selection criteria: product type 
(e.g. interface, tangible product), research goal (e.g. ‘Learn about the context of use’), 
resources (e.g. time, budget, staff) and additional criteria (e.g. equipment, participants 
number). The authors of this approach focus on concrete methods instead of methods 
categories. This seems much easier to understand from a usability newcomers’ 
perspective. Unlike ‘UsabilityNet’ [15], the methods’ complexity is reasonably 
quantified in man-hours, but selection is done by filtering the list based on a fixed 
value of 1-5h. This yields methods that may be performed only isolated within that 
time. 

The existing tools’ different selection criteria reflect different approaches to 
modeling the real world. In order to choose appropriate usability methods, the 
development project’s characteristics should ideally be captured by the criteria as 
precisely as possible. This is desirable to adequately rate the individual usability 
methods. However, due to reality’s complexity it is impossible to determine a finite 
set of criteria, which cover every aspect. Furthermore, an extensive set of criteria 
would make the process of method selection very complicated. 

2.2 Potential for Improvement and Requirements 

The existing tools are useful to select single, decoupled methods for a project. 
However, the major flaw shared by these approaches is the missing continuity of the 
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methods’ usage in terms of a human-centered design process perspective. Usability 
should not be considered as a one-dimensional construct but rather as a result of many 
different properties of a system. In practice there is usually not one ‘best’ method 
[19], which is sufficient to satisfy all usability goals. Therefore, the outcome of a 
usability method selection process should strive to provide a set of methods that 
collectively cover all relevant aspects of a system’s usability. It is therefore necessary 
to provide methods that act in concert by taking the correlations and interrelations of 
methods into account. Furthermore, the set of methods must actually be executable 
within the given project’s constraints. Obviously, an important aspect is that the 
selected usability methods match the available project resources. 

Apart from this, the knowledge transfer from scientific research into practical 
usage should explicitly be supported. It must be possible to easily add and consider 
new and so far unknown methods. The tool should provide enough information about 
these methods in order to enable usability specialists and developers to perform them 
with as little effort as possible. Furthermore, it must still be possible to quickly decide 
which methods to use from an extensive collection of usability methods. 

3 Proceedings 

The authors have analyzed the existing selection approaches presented previously. 
The aim was to create an overview of used selection criteria in order to decide about 
their relevance. Subsequently, the authors developed a concept consisting of several 
parts. A necessary basis for the selection of usability methods is to establish a 
collection of methods and adequately describe them. Therefore, a scheme was created 
for the description of methods based on the specified selection criteria and an initial 
paper-based collection of fifteen methods has been established. Secondly, the authors 
developed a concept for a selection tool that is meant to support extensibility of the 
method collection and the HCD process planning by taking resource requirements in 
terms of man-days into account. Afterwards, the authors established an algorithm for 
the validation of the selected method set. The goal was to ensure that the method set 
takes all dimensions of usability into account. Finally, the authors evaluated the 
method-rating with usability experts by asking them to select methods out of the 
initial collection with respect to different given descriptions of development scenarios 
out of ISO/TR 16982. The output has been compared with that of the simulated 
selection tool concept using spreadsheet analysis. 

As a result, the approach was partially approved and seems to have potential for 
further research. The detailed proceedings will be described as follows.  

3.1 Establishing the Method Collection 

The fundamental approach is to enhance the concept of the TR in a way that the 
appropriateness of extensive collections of concrete usability methods can quickly be 
rated. Therefore, each concrete method has to be assigned to one of the TR’s method 
categories. The method then inherits the category’s ratings with respect to each 
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selection criterion as stated in the TR and may be adjusted whenever research results 
suggest that the category’s ‘default’ ratings are inaccurate for that method. Because a 
finite set of selection criteria can never cover all possibly relevant aspects, any 
additional relevant properties of a method, e.g. applicability constraints, should be 
provided in textual form. This allows the tool’s user to manually take them into 
account. This is especially important concerning interdependencies with other 
methods. 

Furthermore, the average amount of resources in terms of man-days required for a 
single execution of the method must be determined. The best way to do so is possibly 
to have a community-based implementation of the tool to collect as many values from 
real-life applications as possible and calculate an average. This contributes to 
replacing the TR’s ‘very tight time scale’ and ‘cost/price control’, rendering these 
criteria dispensable. 

The concept also incorporates a later validation of method sets to check whether 
the usability dimensions (effectiveness, efficiency, and satisfaction) are equally well 
considered (see Section 3.3). The concept therefore claims it is necessary to determine 
which of these three dimensions are addressed by each method. Such a mapping for 
some common usability methods can be found in [20].  

Fig. 1 (left) shows a wireframe illustration of how a GUI for adding a method to 
the tool’s collection might look like. 

  

Fig. 1. Wireframes: Adding methods to the collection (left), Entering project characteristics 
(right) 

3.2 Method Selection 

To determine appropriate methods for a given development scenario, the project 
characteristics must be stated in terms of the selection criteria. To resolve the conflict 
between reality’s complexity and usability of the selection tool, the authors adapted 
the set of criteria specified in ISO/TR 16982 because they are based on expert 
consensus and are comprehensive enough to enable accurate ratings. Fig. 1 (right) 
shows a wireframe of a possible GUI for entering this information. As another 
enhancement to the concept of the TR, the tool’s user should not just be able to agree 
or decline any criterion in a ‘binary’ way, but state the degree of affirmation, e.g. 
from a scale of five values. This partially mitigates the issue that for several 
qualitative criteria of the TR (e.g. ‘The task is highly complex’) it is sometimes hard 
to decide whether to apply or to reject. Furthermore, the continuous characteristics of 
real-world projects can potentially be modeled more precisely this way. 
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In addition, the available resources (man-days) for each development phase must 
be entered. 

For further calculations, the respective ratings for each criterion must be 
interpreted as appropriate numeric values (e.g. ‘Recommended (++)’  1; 
‘Appropriate (+)’  0.75; ‘Neutral’  0.5; ‘Not recommended (-)’  0). 

Based on this mapping, an overall appropriateness rating for each method can be 
determined by calculating the weighted average of all the ratings with respect to the 
degree of affirmation to the respective criterion. In the case that any criterion that 
(partially) applies to the project rates a method as ‘Not applicable (NA)’, the overall 
rating for that method must always be the lowest possible value, i.e. zero. This 
approach enables sorting an extensive collection of usability methods by the overall 
ratings. 

It can then quickly be decided which (of the top-rated) methods to use. Fig. 2 
shows an exemplary wireframe of a GUI, which allows the user to state how often 
each method should be used within each development phase. More than one 
application of a method within the same phase may for example be necessary when 
the (iterative) human-centred design process recurs several times within the same step 
of the system development lifecycle. The sum of man-days required for execution can 
then automatically be subtracted from the total available man-days. This facilitates the 
HCD process planning while still leaving room for manual decisions based on 
properties not directly regarded by the rating algorithm. 

 

Fig. 2. Wireframe: Method set selection 

3.3 Validation of Method Sets 

Apart from the calculation of numeric overall ratings for concrete methods and 
replacing resource-related selection criteria with planning based on man-days, the 
second major conceptual improvement with respect to the TR is a subsequent 
validation of the selected method set. Following the above argumentation to illustrate 
the concept, the usability dimensions (effectiveness, efficiency and satisfaction) are  
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Fig. 3. Method categorization tree 

exemplarily regarded as reflecting all aspects of usability as a complex construct. The 
selected methods can then be interpreted as leafs in a tree of this categorization. Fig. 3 
shows an example where the selected method set consists of the methods ‘Think 
Aloud’, ‘Interview’ and ‘Cognitive Walkthrough’. 

The balance of distribution of the selected methods on the categories (i.e. usability 
dimensions) can be determined using an inequality metric, e.g. the normalized 
Shannon entropy 

 
(1)

with n = (number of categories). For the example in Fig. 3, this yields a value of 

 (2)

The larger the entropy, the more balanced the distribution in the tree, and the better is 
the coverage of the different aspects of usability. A value of 1 corresponds to a 
perfectly equal distribution (best), while a value of 0 means complete agglomeration 
of all methods within one usability dimension (worst). However, it is difficult to 
assign a meaningful interpretation to a value 0 < x < 1. For this reason, a threshold for 
the entropy must be determined a priori. 

When the entropy for a selected method set falls below this threshold, the tool is 
supposed to inform the user that the selection is not sufficiently balanced. To facilitate 
corresponding adjustments, the tool should also announce the unattended or 
accentuated usability dimensions and possibly adequate alternative usability methods. 

3.4 Evaluation with Usability Experts 

Until now, two features of the method selection concept have been evaluated 
empirically: The numerical calculation of overall appropriateness ratings for concrete 
methods and the entropy-based validation algorithm. Thus, an initial collection of 15 
representative usability methods was created, containing all of the abovementioned 
information relevant to assess the appropriateness and validity. A selection based on 
man-days is dependent on properties of real world projects, which can hardly be 
simulated for evaluation purposes. For this reason, that conceptual feature was 
excluded in the evaluation.  
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As a reference source for evaluation, five real-world development scenarios 
presented in ISO/TR 16982 Annex B (‘Examples of in situ applications’) have been 
used. Each consists of a short description of the project goals and constraints in 
natural language, and the corresponding set of TR selection criteria. Due to the fact 
that these given criteria must be regarded as ‘fully agreed upon’ with respect to the 
scenario (fully declining all other criteria), the concept of allowing the user to 
partially affirm a criterion did not come into play in this first evaluation. 

The descriptions have been exempted from any specific hints related to the 
usability methods that had actually been used in the real projects. Then, the 
descriptions have been given to usability professionals unfamiliar with the selection 
tool concept. The experts were each independently asked to name the methods they 
would apply in each scenario. 

Sometimes an expert stated to be unsure which of some alternative methods to use 
when several methods were recognized as appropriate. The preferred methods were 
then assigned the value ‘1’, alternative methods were weighted with ‘0.75’ (according 
to the abovementioned value for criteria with an ‘Appropriate (+)’ rating), and unused 
methods were given the value ‘0’. As can be seen in Fig. 4, there was a strong 
tendency of methods with a higher calculated overall rating also being chosen more 
likely by the usability experts. 

 

Fig. 4. Evaluation results 

Surprisingly, there were also a few cases where methods have been rated ‘0’ 
overall by the simulated tool, but still chosen by the professionals. This was probably 
due to the fact that the experts sometimes came to an intuitive understanding of the 
project characteristics based on the textual descriptions that differed significantly 
from the facts covered by the selection criteria. 

Although man-days-based planning was not explicitly included in the evaluation, 
this concept interestingly got indirect support from the fact that all experts stated that 
the time frames specified in the scenario descriptions were in most cases highly 
important for their choices. Actually, the professionals mostly started with an analysis 
of how much time is available and which methods could possibly be used under this 
condition. 
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4 Conclusion and Outlook 

In this paper, the authors presented a concept for the establishment of a community-
based usability method collection as well as for the selection of an adequate method 
set for a user-specified project. A first evaluation of the basic method-rating concept 
was done using spreadsheet calculation and reviews from usability experts. 

The author’s analysis of existing approaches to the systematic selection of usability 
methods showed that usually a narrow angle is taken. In these approaches single 
methods are selected in isolation from the larger context of planning the development 
process is taken. Although usually several different methods must be used within one 
project, their interdependencies are not taken into account. To improve the knowledge 
transfer from science to practice, a selection tool’s method collection should be 
extensible in an unproblematic and systematic way. Methods should be described in a 
way that HCI specialists as well as developers can easily understand and learn how to 
perform each method (suitability for learning). 

The current status of our work on these issues is primarily a theoretical concept for 
method selections based on and extending the ISO/TR 16982. The approach allows 
calculating numeric overall ratings for the appropriateness of concrete usability 
methods based on a flexible and robust specification of project characteristics and 
other criteria. When a computer automatically does this calculation, it enables the user 
to easily assess extensive collections of usability methods. To facilitate the HCD 
process planning, the concept envisages quantifying available resources and the 
methods’ requirements in terms of man-days. 

In order to fortify the holistic consideration of all aspects of usability during a 
development project, the concept also provides an algorithm to validate selected method 
sets regarding their balance. The evaluation results suggest that the calculated overall 
ratings of concrete methods coincide with judgment from usability professionals. 
However, until now the low number of samples prohibits a definite conclusion. 

Future work will contain further evaluations and an implementation of the concept 
in form of a conventional software tool or rich Internet application. Mechanisms for 
feedback from a community will be integrated and used to refine information in the 
methods repository. Such a loopback is expected to be especially beneficial to 
determine the man-days required for method executions but also for the categorization 
of methods and the adjustment of criteria ratings. 

Finally, apart from practical applications, the concept presented in this paper could 
lead to further general theoretical discussions regarding method selection approaches, 
e.g. the ongoing revision of ISO/TR 16982 to ISO 9241-230.  
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