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ABSTRACT 

ISO 9241 is an international standard that provides ergonomics 

recommendations and requirements concerning hardware, software, and work 

environments. 

When usability evaluators assess the compliance of a user interface with ISO 

9241, they need to take into account hundreds of individual guidelines and 

decide which of them are relevant to the user interface and compare them against 

elements of the user interface to determine if it complies with the guideline. 

Besides having to make complex judgments and search for and take into 

consideration potentially every single guideline and every user interface feature, 

they need to document all relevant information in order to arrive at a final 

conclusion about the user interface. 

The aim of this project is to design a tool to support the task of evaluating a 

user interface using ISO standards, specifically parts 12, 17 and 151 of ISO 

9241, and permit the evaluator to do his or her work more simply and quickly. In 

order to achieve this objective, a user-centred design approach was followed. 

User and task requirements for the design solution were collected by 

interviewing an expert about the challenges of performing ISO 9241-based 

evaluations, analysing work artefacts, studying other attempts to develop similar 

tools, and using scenarios. 

After iterating the design solution through user-based evaluation and 

usability evaluation using sketching and prototyping, a version of the design 

solution was implemented and field testing of the tool was carried out. The 
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working version of the tool was used by the expert during a professional user 

interface evaluation project for a British government agency. Even though the 

tool still needs refinement, user feedback was very positive. 

The final result of this project is a tool which works based on the concept of 

task scenarios and offers easy access to the recommendations of ISO 9241 parts 

12, 17, and 151, mapping of ISO recommendations to software features and to 

tasks & steps, as well as documentation of the evaluation outcomes and 

automatic creation of reports. This tool can be used by user interface evaluators, 

designers, or any person involved in the development of interactive systems, to 

evaluate user interfaces thoroughly and systematically in order to ensure they 

comply with Human-Computer interaction principles and are consistent. 
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CHAPTER 1. INTRODUCTION 

 Why design a tool to support ISO 9241 conformity 1.1.

assessment? 

The International Organization for Standardization (ISO), created in 1946, is 

the largest developer and publisher of international standards in the world. This 

organization is in charge of the creation of the well-known ISO standards. 

ISO standards are carefully developed by technical committees. These 

committees comprise experts with different views from the various parties 

interested in the standard under development, a makeup which ensures balanced 

recommendations. According to this organization, standardization benefits 

products and services by ensuring their characteristics are both appropriate and 

desirable. 

ISO 9241 is an international and British standard comprising different parts, 

some of which are titled „Ergonomics of Human System Interaction‟ and others 

„Ergonomic requirements for office work with visual display terminals‟. This 

standard provides a wide range of ergonomics recommendations and 

requirements concerning hardware, software, and work environments. 

According to the International Organization for Standardization, the 

application of ISO standard 9241 will generate user interfaces that are more 

usable and consistent. Thus, this multi-part standard is used, together with other 

evaluation methods, by many user interface evaluators to assess the usability of 

interactive systems. 
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Usability is a very important characteristic in interactive systems, and as 

Maguire (2001) explains, many benefits can be obtained from an interactive 

system for which usability has been taken into account, such as: increased 

productivity, greater improvement of user acceptance, enhancement of 

reputation, fewer errors, and less need for training and support. 

However, ISO 9241 conformity assessment is not a simple task; it is time 

consuming and makes heavy cognitive demands on an evaluator. It involves 

many activities, such as retrieving information about guidelines and taking 

decisions about which guidelines are relevant. The evaluator must compare 

hundreds of them against the features of the interactive system to determine 

which features follow or fail to follow the guidelines, while at the same time 

recording these observations. 

For example, one of the guidelines of ISO 9241 part 12, which provides 

guidance about how the information should be presented on the user interface, 

states in clause 5.7.2 'Item separation', related to lists: "Items and groups of items 

in a list should be visually distinct from one another to support visual scanning." 

The user interface evaluator would have to check if the guideline is relevant to 

the specific type of user interface, and if it were applicable, she/he would have to 

check that all the lists on the user interface were easy to scan by checking that all 

their items and groups of items were distinguishable from each other, in order to 

ensure that the user interface complied with this guideline. This process would 

have to be repeated for all the more than one hundred guidelines, which form 

part of the ISO standard. 
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In contrast to other types of expert usability evaluation methods, standards-

based evaluation using some of the parts of ISO standard 9241 requires 

analysing a great number of details and a lot of decision making, because it 

involves the analysis of many specific guidelines and all the distinct elements of 

the user interface. 

Having to look at and understand the content of every guideline individually 

to make complex judgements regarding applicability and adherence for every 

software feature as well as to record these judgements and observations, 

highlights the need for a tool to support all these activities. The design of a tool 

that eases the user interface evaluators‟ burden when assessing ISO 9241 

conformance seems very advantageous. 

This project sought to answer the question of what features and functionality 

a tool to support ISO 9241 conformity testing should have by researching and 

understanding the requirements of ISO 9241 standard-based evaluation and the 

problems that user interface evaluators face. 

 Aims of the project 1.2.

The overall objective of this project was to develop a novel tool to support 

ISO 9241 conformity testing, specifically with regards to part 12, titled 

„presentation of information‟, part 17, titled „form filling dialogues‟, and part 

151, titled „guidance on World Wide Web user interfaces‟. 

Part 12 comprises specific recommendations for organization and location of 

such elements as windows, labels, lists, tables, fields, groups, areas, input and 

output areas; recommendations for graphical objects like cursors and pointers; 
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and recommendations for coding techniques. Part 17 consists of specific 

recommendations for form filling structure, input and output considerations, 

feedback and form navigation. Part 151 provides recommendations for content 

design and presentation, navigation and searching on web based user interfaces. 

In order to achieve the objective of designing a tool that helps user interface 

evaluators assess ISO 9241 conformance according to the evaluators‟ needs and 

in a more effective and efficient way, it was necessary to research the 

requirements of ISO 9241 conformity testing, as well as to follow a user-centred 

design approach for the creation and field testing of the tool to verify its 

usefulness and usability. 

 Project achievements 1.3.

The final result of this project, after identifying the requirements of ISO 9241 

conformity testing and following a user-centred design approach, was a working 

version of the tool which functions based on the concept of task scenarios and 

offers easy access to ISO 9241-12, -17, and -151 recommendations, as well as 

documentation of evaluation outcomes and automatic creation of reports. 

To test the usefulness and usability of the tool, it was applied in a real 

evaluation project for a British government agency. The results showed the tool 

to be very promising, and the evaluator was impressed. 

This tool can be used by user interface evaluators, designers or any person 

involved in the development of interactive systems to ensure that their user 

interfaces comply with Human-Computer Interaction (HCI) principles and are 

consistent. 
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 Overview of the contents 1.4.

In the second section of this paper, reviews of three tools to support ISO 

9241 conformance testing are presented. Subsequently, in section three, the 

design problem of this project is explained in detail. 

The fourth section is about the design methodology that was used in this 

project. The chosen methods and techniques and the rationale for why they were 

chosen, are explained in detail. The set of requirements and design evolution 

with mock-ups are also presented. To complete this section, descriptions of the 

evaluation methods and their findings are described. 

The proposed tool and descriptions of its features and functionality are 

introduced in section five. 

In section six, a general discussion on the weaknesses and strengths of the 

methodology, the proposed tool, and its evaluation is presented. 

Finally, in the last section, project conclusions together with proposals about 

future tool improvements are laid out. 
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CHAPTER 2. SIMILAR WORKS 

Conformity testing is a complex task and the need for tools to support testing 

based on ISO standards is evident. For this reason, tools for supporting software 

evaluations have already been developed. 

Based on research performed on three interactive systems used to support 

software evaluations, discussions about the positive and negative aspects of these 

existing tools are presented in the following paragraphs. 

 The 9241 evaluator 2.1.

The 9241 evaluator (Oppermann & Reiterer, 1997) is not only a tool to 

support ISO 9241 conformity assessment; it is also an evaluation procedure. This 

tool helps evaluators organise ISO 9241 requirements that will be used during 

the evaluation of a user interface and record the data from the evaluation that 

will be used for writing a final report. At the same time, the 9241 evaluator 

offers an explanation of ISO 9241 recommendations and guidance to evaluators 

about how to assess software. The recommended evaluation procedure is based 

on the approaches, EVADIS (Oppermann et al., 1988) and EVADIS II 

(Oppermann et al., 1992). 

This functionality is the most positive aspect of the tool. However, the 

graphic user interface of the 9241 evaluator comes off as being complex and not 

very user friendly precisely due to the large amount of functionality it offers, as 

shown in Figures 1 to 4 with different screens of this tool. 
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The 9241 evaluator is not multi-platform; it only runs on the Microsoft 

windows operating system. Moreover, part of its functionality and features 

requires external software like, Microsoft Word, Microsoft Excel, etc., to work, 

which means that access to those features depends on the availability of said 

software. 

  

 
 

 

 

Figure 1. The 9241 evaluator: specification of the context 

of use. Source: “Software evaluation using the 

9241 Evaluator”, by R. Oppermann and H 

Reiterer, 1997. Behaviour and Information 

Technology, 16 (4/5), p. 237. 

 

Figure 2. The 9241 evaluator: sample of a test item for the 

evaluation. Source: “Software evaluation using 

the 9241 Evaluator”, by R. Oppermann and H 

Reiterer, 1997. Behaviour and Information 

Technology, 16 (4/5), p. 236. 

 

Figure 3. The 9241 evaluator: preparation for the 

evaluation and selection of the predefined 

views. Source: “Software evaluation using 

the 9241 Evaluator”, by R. Oppermann and 

H Reiterer, 1997. Behaviour and 

Information Technology, 16 (4/5), p. 238. 

 

Figure 4. The 9241 evaluator: view editor. Source: 

“Software evaluation using the 9241 

Evaluator”, by R. Oppermann and H Reiterer, 

1997. Behaviour and Information Technology, 

16 (4/5), p. 239. 
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 Prokus 2.2.

Prokus (Zülch & Stowasser, 2000), which in German stands for 

„Programmsystem zur Kommunikationsergonomischen UnterSuchung 

rechnerunterstützter Verfahren‟ (system for computer-aided ergonomic 

examination of communication processes), is another tool designed to help user 

interface evaluators in the creation of evaluation procedures and in carrying out 

usability assessments. 

This interactive system offers an infrastructure for creating a series of 

examination questions to assess the software against standards or to compare it 

with other software. 

Evaluators create their own questions or use questions based on 

recommendations, like the ones from ISO 9241. The questions are saved and 

used during software evaluations, where evaluators answer them using a nominal 

scale, ordinal scale, or interval scale, and their answers are saved. The results are 

numerical and they show the percentage of how many recommendations have 

been fulfilled, partly fulfilled or not fulfilled. 

The evaluators can also save information about the method used to answer 

the question, the criteria and other fields, as shown in Figure 5. 

Prokus offers evaluators great flexibility in the sense that the expert can 

design evaluation procedures according to his or her needs, e.g. defining the 

level of detail of the assessment. However, this flexibility is also a disadvantage 

because to create evaluations based on the recommendations of ISO standards, 
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an evaluator may need to fill in hundreds of questions. It would have been more 

useful to have lists of pre-defined questions in the tool itself. 

 

 WebA 2.3.

WebA (Mena Tobar et al., 2008), which stands for Web Analysis, is a very 

complete tool to support the design and evaluation of websites. 

One of the innovative aspects of this tool is that it is web based and several 

users can work on a project at the same time. Four different types of users are 

supported by this tool: administrator, moderator, evaluator, and prospective users 

of the website that is being evaluated. 

Regarding evaluation, WebA aids evaluators in heuristic evaluations, 

standards based evaluations, and accessibility evaluations by providing forms, as 

shown in figure 6, where evaluators select values for the applicable guidelines to 

grade a user interface. Additionally, the tool provides partial automatic 

 

Figure 5. Prokus: example of an evaluation question for conformity testing. Source: 

“Usability Evaluation of User Interfaces with the Computer-aided Evaluation Tool 

PROKUS”, by G. Zülch & S. Stowasser, 2000, MMI-Interaktiv, Nr. 3, Juni/00, p. 

12. 
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evaluation: the website‟s code is analysed by the system and automatic values 

are given to some of the guidelines, although the evaluator can also verify that 

the values given by the system are correct. 

Other useful components that this tool has are: aCaSo (Applications for Card 

Sorting), user satisfaction tests, automatic generation of reports, and discussion 

forums. 

The aCaSo tool can be used to digitally simulate the card sorting technique, 

as used by information architects. 

WebA is a highly practical tool. However it is only focused on web 

interfaces, leaving out other types of interactive systems. The partial automation 

of the evaluation, although useful, may at times be counterproductive in the 

sense that evaluators may rely on it too much and miss important observations. 

Moreover, the aCaSo tool may not share the many advantages that the paper 

based version has, like simplicity and quickness of execution, especially when an 

expert and various users are participating in a card sorting session. 

 

Figure 6. WebA: ISO 9241-12 Form to fill in. Source: “WebA: a tool for the 

assistance in design and evaluation of websites” by L. Mena Tobar,  

P.M. Latorre Andrés, & E. Lafuente Lapena, 2008, journal of universal 

computer science,  14(9), p. 1504. 
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In this section, three similar works have been described. All of them possess 

many positive aspects and WebA has extra functionality and innovative ways to 

support evaluations and interactive system design. However, in the papers 

published on these tools, it is not mentioned whether they have been designed 

using a user-centred design process, or if HCI principles have been applied in the 

design of their user interfaces. There is also no mention about the use of usability 

evaluation methods to assess the tools. Due to this, the author of this paper 

believes that it is possible to design a tool that can better serve the purpose of 

supporting ISO 9241 conformity testing by following a user-centred design 

approach and by applying HCI design principles and usability evaluation 

methods during its development. 
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CHAPTER 3. DESIGN PROBLEM AND TARGET 

POPULATION 

In this section the design problem is explained and the characteristics of the 

target population are described. 

User interface evaluators assess conformity of interactive systems to ISO 

9241 by first deciding which recommendations and requirements of the standard 

are relevant and then comparing these against features of a user interface, to 

determine if the features are in compliance or not. 

ISO standards can be extensive; they can have hundreds of guidelines in 

them. The ISO standard 9241 titled „Ergonomic requirements for office work 

with visual display terminals‟ and „Ergonomics of Human System Interaction‟, is 

a good example of this. The standard is comprised of several parts, and 

according to the official website of the International Organization for 

Standardization soon it will consist of more than fifty parts: 

The following parts fall under the general title „Ergonomic requirements for 

office work with visual display terminals‟: 

 Part 1: General introduction 

 Part 2: Guidance on task requirements 

 Part 4: Keyboard requirements 

 Part 5: Workstation layout and postural requirements 

 Part 6: Guidance on the work environment 

 Part 9: Requirements for non-keyboard input devices 
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 Part 11: Guidance on usability 

 Part 12: Presentation of information 

 Part 13: User guidance 

 Part 14: Menu dialogues 

 Part 15: Command dialogues 

 Part 16: Direct manipulation dialogues 

 Part 17: Form filling dialogues  

The following parts fall under the general title „Ergonomics of human-system 

interaction‟: 

 Part 20: Accessibility guidelines for information/communication 

technology equipment and services 

 Part 100: Introduction to standards related to software ergonomics 

 Part 110: Dialogue principles 

 Part 129: Guidance on individualization 

 Part 151: Guidance on World Wide Web user interfaces 

 Part 171: Guidance on software accessibility 

 Part 210: Human-centred design for interactive systems 

 Part 300: Introduction to electronic visual display requirements 

 Part 302: Terminology for electronic visual displays 

 Part 303: Requirements for electronic visual displays 

 Part 304: User performance test methods for electronic visual displays 
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 Part 305: Optical laboratory test methods for electronic visual displays 

 Part 306: Field assessment methods for electronic visual displays 

 Part 307: Analysis and compliance test methods for electronic visual 

displays 

 Part 308: Surface-conduction electron-emitter displays 

 Part 309: Organic light-emitting diode displays 

 Part 400: Principles and requirements for physical input devices 

 Part 410: Design criteria for physical input devices 

 Part 420: Selection procedures for physical input devices 

 Part 910: Framework for tactile and haptic interaction 

 Part 920: Guidance on tactile and haptic interactions 

The following parts are under preparation: 

 Part 143: Forms-based dialogues 

 Part 154: Design guidance for interactive voice response applications 

 Part 310: Visibility, aesthetics and ergonomics of pixel defects 

To assess a user interface the evaluator needs to compare every guideline of 

the corresponding part of the standard. Checking which of the guidelines are 

relevant to the user interface, comparing them against the software features and 

recording the outcomes can be time consuming and makes heavy cognitive 

demands, such as thinking, remembering, and decision-making, on the user 

interface evaluator. 
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The aim of this project was to use technology to support the task of 

evaluating a user interface using ISO standards, specifically parts 12, 17 and 151 

of ISO 9241. It sought to support the activity by providing a tool to help 

evaluators do their work more simply and quickly. 

In a design project it is very important to have a clear definition and 

understanding of the problem statement in order to avoid drifting away from 

finding the adequate design solution (Newman & Lamming, 1995). The problem 

statement of this project, which defined the main objective, was expressed as: 

Design an interactive system which helps user interface evaluators in ISO 

9241-12, -17, and -151 conformity testing do their work more simply and 

quickly. 

In order to solve this design problem, it was necessary to know and 

understand the task and the type of user that this project sought to support. 

The target population that this project sought to support was primarily 

experts who use ISO 9241 to assess the usability of a given software. However, 

interaction designers, developers, or anyone who is involved in the development 

of user interfaces can be secondary users and part of the target population as 

well. 

Overall, the users that will be targeted in this project are people who have 

good computing skills and are happy to use technology to support their tasks. 

This is an advantage that benefits the project in the sense that the probability of 

user acceptance is higher in comparison to other design projects. 
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Having a deeper understanding of the task and target population, the design 

problem statement was broken down into specific objectives and requirements, 

which will be explained in the following sections. 

It is important to point out that during the search for a solution it was found 

that there are some problems in the use of ISO standards to evaluate the usability 

of software. The ISO standards can be very abstract and difficult to understand 

and apply (Abran et al., 2003; Stewart, 2000). However, this issue was outside of 

the scope of this project because it is part of the nature of the standards 

themselves and because the main objective was not to change the standards but 

rather to support the task of evaluating a system using the standards as they 

currently are. 
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CHAPTER 4. DESIGN METHODOLOGY 

In this section, the design methodology will be introduced. First, an overview 

and general explanation of the design process is presented, including 

justifications as to why some of the strategies were followed. 

The following subsections contain information about the methods and 

techniques that were used during the design process, and explanations as to why 

they were chosen and their outcomes. The last part of this section is about the 

evaluation methods that were used in this project, and their findings. 

 User-centred design 4.1.

ISO 13407 (ISO, 1999), titled „Human-centred design processes for 

interactive systems‟, was used as a guide to follow a user-centred design process. 

This standard describes human-centred design principles and activities to help 

professionals create more usable systems that better suit user needs. 

The first stop was to identify the target population and the activity to support 

and define the design problem. 

In order to understand user needs and support them well, it was very 

important to understand the role of the user interface evaluator and the activities 

that he/she needs to perform. Therefore the subsequent step was to gather data on 

the task and user needs. This objective was achieved by different means: first, by 

interviewing an expert user interface evaluator, a representative of the target 

population, and inquiring about the challenges of doing standards-based 

evaluation; then, by analysing some of the parts of the ISO standard 9241 and 
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professional reports generated from two different evaluations; finally, by 

researching and analysing similar products. Data obtained from these activities 

was analysed and the outcome was the preliminary set of requirements and the 

basic design concept of the tool. Later, this preliminary set of user and task 

requirements was shown to the user interface evaluator during a subsequent 

interview in order for him to validate it. During this session, the user interface 

evaluator confirmed the requirements but pointed out further requirements that 

were missing from this set. 

Once the necessary familiarity with the task, its requirements, and user needs 

had been established, the first concept of the tool was sketched out. 

The concept stage of the design process consisted of the following activities: 

 Qualitative research of the task and user needs 

 Research and review of similar products 

 Analysis of work artefacts 

 Task analysis 

 Specification of the preliminary set of requirements 

 Validation of the preliminary set of requirements 

 Iteration of requirements 

 Development of scenarios 

 Sketch of the first tool concept 



 - 29 - 

One of the principles of human-centred design processes mentioned in ISO 

13407 (ISO, 1999) is the active involvement of users and a clear understanding 

of user and task requirements. According to this standard, the active involvement 

of users is beneficial because it is a valuable source of knowledge about the task 

and context and how the tool could be used in the future. Thus to have a better 

understanding of the user and task requirements, an expert user interface 

evaluator was involved during the whole design process, and different 

techniques and tools to support the analysis of requirements were used. 

In ISO 13407 (ISO, 1999), it is also recommended to present to users the 

proposed design solution in a more concrete way in order for them to revise it; 

and then, once users have given their feedback, to iterate the design solution 

according to their suggestions and comments. 

Following the ISO 13407 recommendations, representations of the design 

solution were created in the form of mock-ups of the user interface with a certain 

grade of interactivity, and they were presented to the user interface evaluator to 

ask his opinion on how they supported the evaluation task. Also in compliance 

with this standard, iterations of the design solution were followed by modifying 

and improving the low-fidelity prototypes according to the user interface 

evaluator‟s feedback. Four iterations of the user interface were carried out based 

on the user evaluation at this point. 

Three different analytical evaluation methods were selected to evaluate the 

usability of the last version of the design solution: heuristic evaluation, 

guidelines based evaluation, and cognitive walkthrough. Based on these 
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prototype usability assessments further iterations of the latest version of the 

design solution were performed. 

Additionally, field testing of the tool took place to check if the design 

solution met the user and task requirements and usability goals. 

Overall, the interface design and development stage of the design process 

consisted of the following activities: 

 Prototyping  

 User-based evaluation 

 Evaluation of usability 

 Implementation of the design solution 

 Field testing  

In the following sections the most relevant aspects of the design process of 

this tool, and the techniques and methods that were used during its design, are 

explained in more detail. 

 User needs and task analysis 4.2.

In a user-centred design approach, the end-users are the most important 

element of the design process. As Norman (2002) suggests, a user-centred design 

approach should take the needs and interests of the end-users into account. In 

this project, information about user needs and the task at hand was collected 

using different methods in order to achieve a greater overall understanding, as 

recommended by ISO standard 13407 (ISO, 1999). 
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Task analysis of the current practice of assessing interactive systems with 

regards to ISO 9241 conformity was carried out. This analysis was necessary to 

identify current challenges to assessing interactive systems using the standard, in 

order to look for and identify ways of supporting the task. 

For the purposes of triangulating and complementing the findings, more than 

one technique or method was used to gather data. In the following subsections 

these methods and techniques used to gather data for the task analysis and 

information about user needs will be explained. 

4.2.1. Unstructured interviews 

Unstructured interviewing is a popular method of data collection in 

qualitative research (Legard et al., 2003), and it is known as a good technique for 

researching a subject that is being explored for the first time (Sharp et al., 2007). 

This technique was specially chosen because it provides rich data and it has 

the attribute of being flexible due to allowing researchers to freely change the 

direction of an interview in order to cover important issues raised by 

interviewees (Legard et al., 2003). 

Unstructured interviews are similar to conversations around a specific topic 

(Sharp et al., 2007); probably because of this, for this project they turned out to 

be very practical and non-intrusive. They were used to gather data about task 

requirements and user needs. The user interface evaluator, who participated in 

this project, was interviewed about ISO 9241 conformity testing on several 

occasions. Each of the interview sessions lasted around one hour. He gave good 

examples of the main problems that an evaluator typically faces in ISO 9241 
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conformity testing. A great number of the key points about the role of the user 

interface specialist were learned from these sessions; especially the main 

challenges that a user interface specialist faces. 

4.2.2. Analysis of work artefacts 

Analysis of work artefacts was useful for learning more about the assessment 

procedure and user needs. 

One part of the analysis of work artefacts consisted of analysing some of the 

parts of the ISO standard. 

A recommended procedure to assess ISO 9241 conformance is presented in 

the annex to the parts of the standard, which explains how to assess the 

applicability and adherence of the recommendations. This explanation was found 

useful because it gave the author a concrete idea about the procedures that user 

interface evaluators may follow during the assessments. This procedure is shown 

in Figure 7. 

However, during one of the interviews with the user interface evaluator, it 

was said that the recommended procedure in the standard was in part unrealistic, 

and that it was not necessarily the procedure that user interface specialists 

follow. Moreover, he commented that evaluators did not necessarily follow a 

linear course to compare the guidelines against the software features, adding that 

evaluators might use a sampling procedure using task scenarios instead. All these 

points were carefully taken into consideration upon crafting the design solution. 
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The other part of the work artefact analysis was the study of professional 

reports generated from user interface evaluations using ISO 9241. 

Reports are key elements in ISO 9241 conformity testing because they 

represent the outcomes of the evaluation that will be delivered to the clients. 

The structure of the reports and their elements were analysed. Some 

important requirements came out of this analysis, like the need to add 

screenshots and to use them as bases for decisions made regarding non-

adherence. 

In addition, the reports were also seen as a good source of information about 

the task, because they also included explanations of assessment procedures. 

 

Figure 7. Decision process for ISO 9241 conformity testing. Source: “ISO 

9241-12 Ergonomic requirements for office work with visual displays 

terminals – Part 12: presentation of information” by the International 

Organization for Standardization, 1998. 
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4.2.3. Scenarios 

Scenarios are powerful and flexible tools that can be used during different 

stages of the interactive system design process to help designers communicate 

and validate their design solutions (Dix et al., 2004). For example, they can serve 

to establish tasks and user requirements; according to Sharp et al. (2007), 

scenarios can be used to draw attention to the task and the user experience and 

usability goals, in order to improve the designers' understanding of them. 

In this project, scenarios were used during the requirements stage of the 

design process to help the author develop a concrete idea of what the activity 

involves and what it demands of the user interface specialist. 

Two scenarios were created from the data collected from the unstructured 

interviews, the professional reports, and the information presented in the annex 

to the ISO standard regarding the recommended procedure to assess adherence 

and applicability. 

Scenarios were a very useful tool to understand what steps are involved in 

the work of a user interface evaluator and to create the first iteration of the 

concept of this tool. 

4.2.4. Research of similar products 

Looking at different products with similar purposes was useful to better 

understand what functional requirements the tool should have. The 9241 

evaluator, Prokus, and WebA, three different interactive systems to support ISO 

9241 conformance testing mentioned at the beginning of this paper were 

reviewed with this objective. 
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The review of similar products helped prevent overlooking user needs and 

task requirements. Analysing the flaws and positive aspects of these tools also 

helped in avoiding making the same design mistakes and understanding what 

features and functions would require more attention. 

 The preliminary set of requirements 4.3.

A meticulous definition of the task and user requirements demands many 

iterations (Rosson and Carroll, 2002). Therefore, as an initial step towards 

achieving a thorough specification of the requirements, a preliminary set of 

requirements was established, one that would be reviewed many times over the 

design process. 

The requirements presented in this section were part of the first iteration of 

the requirements specification, resulting from the user needs and task analysis. 

They were considered the most basic requirements but at the same time the most 

important ones. 

Time spent with professionals is very precious and limited; there was not 

enough to get all the first requirements from interviews alone. This first iteration 

of functional requirements did not result from interview data alone, but also from 

the careful analysis of parts 12, 17, and 151 of ISO 9241, and evaluation reports 

generated from using the international standard. 

The general requirements that were identified at this stage are presented in 

the following paragraphs together with an explanation of how they were 

identified and why they are important: 
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 The tool should record data about the software that has been assessed and 

its context of use. According to ISO 9241, the evaluator needs to 

document information about the software that is being assessed. 

Examples include: description of software functionalities, its context of 

use, and target population. This information is also included in the 

reports. 

 The tool should record data about guideline applicability. It is important 

to highlight this data on the report because if a recommendation or 

requirement is not applicable, it does not mean that the software does not 

comply with the recommendation. In different evaluation reports this 

information is specified. 

 The tool should record data about adherence to guidelines. The evaluator 

needs to document if the feature of the software has failed or passed the 

assessment. 

 The tool should record data about the method used to determine 

applicability of and adherence to guidelines. According to ISO standard 

9241, the evaluator needs to record the method that was used to 

determine applicability of and adherence to a given guideline. Some of 

the methods that can be used to determine guideline applicability are: 

system documentation analysis, documented evidence, observation, 

analytical evaluation, and empirical evaluation. Some of the methods that 

can be used to determine adherence are: measurement, observation, 

documented evidence, analytical evaluation, and empirical evaluation. 
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 The tool should support the use of scenarios. User interface evaluators 

use sampling approaches to evaluate user interfaces. From the interviews 

and the reports, it was identified that, in evaluating a system, evaluators 

use task scenarios to create systematic procedures based on samplings. 

 The tool should provide information and examples of the guidelines. In 

the different parts to ISO standard 9241, there are explanations and 

sometimes examples of the recommendations or requirements. 

 The tool should provide a glossary with the terms and definitions used in 

ISO 9241. In ISO standards the meaning of technical words used in the 

recommendations and requirements is provided. 

 The tool should record evaluator's comments or suggestions. It is 

important to provide a medium for saving the comments, as in the 

interviews it was mentioned that comments serve to make points about 

why a feature does not comply with a given recommendation. The 

comments could later be used to make proposals of how the user 

interface can be improved. 

 The tool should record the level of severity or priority of non-adherence. 

This is useful information for the client; in this way the client can 

prioritise which feature or functionality of the software needs more 

urgent modification. 

 The tool should have the ability to add screenshots for exemplifying 

cases of non-adherence. In evaluation reports, showing screenshots of 

software elements was a way of demonstrating non-adherence. 
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 The tool should support the generation of a report with results of the 

evaluation. The report is one of most important outcomes of an 

evaluation; according to the user interface specialist‟s comments during 

one of the interview sessions, the elaboration of the report is one of the 

most time-consuming evaluation tasks. 

Additional requirements related to the usability and user experience goals of 

this project were: 

 The tool should be easy to use and easy to learn how to use. Users of this 

tool should not require training, or if they do the necessary training 

should be as little as possible. 

 The tool should follow information presentation and form filling dialogue 

guidelines as per ISO 9241 parts 12 and 17 and other relevant HCI 

principles. 

This list was the result of the first attempt to define requirements. In it are 

included the basic functionality requirements which satisfy most of the most 

important user needs. 

The list of requirements was presented to the user interface evaluator for him 

to validate them during an interview session. In this validation session, more 

requirements were brought up, including the following: 

 The tool should provide easy access to the recommendations. 

 The tool should show the user what recommendations have already been 

applied. 
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 The tool should show to which software features the same 

recommendation has been applied and vice-versa. 

However, the requirements specification process did not end with these 

attempts. In the following design stages more requirements were added to the 

list, which were later incorporated into the tool in the form of greater 

functionality and more features. 

 Prototyping 4.4.

Before starting to build a prototype, sketching was used to translate the 

conceptual design into a physical one. Sketches are easy and quick to do and 

they are very flexible and practical. Designers can choose the style and the level 

of detail for their drawings, and, as Buxton (2007) states, sketches can help 

designers find design solution ideas by refining them and they can be used as 

communication tools to transmit these ideas to others. 

In this project, these points about sketching were corroborated. The first 

physical design of the user interface was embodied through sketching. The 

sketch of the user interface was presented to the evaluator and it was refined 

according to his feedback. 

However, sketching only proved itself to be useful up to a certain point, 

because the interactivity in the tool could not be represented so easily and 

quickly on them; therefore, for subsequent designs, another technique, 

prototyping, was used instead of sketching. 

Prototyping is a very useful technique because it helps designers become 

aware of interaction problems in the design of a user interface; it creates a delay 



 - 40 - 

between taking design decisions and implementing them, which serves to verify 

if the design decisions were adequate in the first place (Newman & Lamming, 

1995). 

A first mock-up was developed using Microsoft PowerPoint with links to 

simulate interactions and some functionality. This low fidelity prototype was 

presented to the potential tool user and more feedback was given to refine the 

design solution. 

During the first iterations of the prototype, user feedback showed that the 

design solution only represented the initial steps of a paper based checklist 

evolving into a digital tool. Prototyping served to demonstrate that more user 

needs, rather than merely the basic ones, needed to be covered. At this point, 

more requirements were specified to cover these unfilled needs, including the 

following: 

 The tool should support sampling approaches using task scenarios. 

 The tool should record data about user interface features and their 

relation to user tasks. 

 The tool should support both feature driven and guideline driven 

approaches to the evaluation. The feature driven approach involves that, 

for a given feature, the evaluator decides which guidelines apply and 

checks the feature‟s adherence to them. The guideline driven approach 

involves that, for a given guideline, the evaluator decides which user 

interface features are relevant to the recommendation and checks their 

adherence to it. 
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 The tool should allow for easy reviewing of the full set of guidelines that 

have already been applied to features of a user interface and the 

evaluations decisions that have already been taken with respect to the 

adherence of the user interface features. 

According to Rosson and Carroll (2002), when choosing a prototyping 

method practitioners have to take into consideration what the goals and resources 

of a project are. Even though prototyping with Microsoft PowerPoint was very 

convenient, a great amount of time was spent developing the prototype. 

Consequently, another prototyping method that was both quicker and easier to 

apply and would provide interactivity was selected. 

Specialised software, known as Mockflow, was used for the development of 

the next iterations of the design solution. This software makes it possible to 

create quick and easy mock-ups with a certain degree of interactivity and 

wireframes. 

One of the advantages of this software is that designers can easily share their 

mock-ups on the World Wide Web, and this advantage was used in this project. 

Taking into consideration that professionals have little free time, the next 

prototypes were presented remotely to the user interface specialist, who in this 

way remained involved during the whole design process, thanks to the 

functionality of Mockflow. His feedback was received by electronic email and 

thanks to it some of the requirements that were not being completely covered 

were revisited. 



 - 42 - 

User feedback was taken into account when assessing every prototype and 

different parts of the design solution were refined in order to better satisfy user 

needs and task requirements. For example: the way to access recommendations 

evolved from a design that required clicking many times to see a 

recommendation into a design that offered greater accessibility, as shown in 

Figures 8 and 9. 

 

 

 

  

Figure 8. Second prototype: button based navigation. The user needed to click many times to access a specific 

recommendation. 
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Figure 9. Fourth prototype: searching recommendations by keywords and filtering by ISO 9241 parts. A search 

engine offers quicker access to recommendations. 
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 Evaluation 4.5.

Evaluation is a vital part of a user-centred design process because its 

outcome allows the designer to refine and improve a design solution towards one 

that better meets user needs and task requirements. 

„Easy to learn how to use‟ and „easy to use‟ were specified as requirements 

related to usability and user experience goals. Three different usability 

evaluation methods, heuristic evaluation, guidelines-based evaluation, and 

cognitive walkthrough, were carried out to evaluate the latest prototype version 

available in order to ensure that the requirements, „easy to learn how to use‟ and 

„easy to use‟ had been covered. 

As stated in ISO standard 13407 (ISO, 1999), analytical evaluations are good 

for identifying major usability problems but they do not replace other methods 

that also serve to positively inform the design of a successful interactive system. 

For this reason, field testing of the tool was also carried out in order to assess its 

usability and utility in context. 

In the following paragraphs, an explanation as to why these usability 

evaluation methods were selected together with descriptions of the evaluations 

and their results are presented. In the last part of this section, the field testing 

process and its results are described. 

4.5.1. Analytical evaluation methods 

Analytical evaluation methods have advantages over user testing, in the 

sense they do not require access to users and they can be used to assess the 
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usability of a design solution in the early stages of the design process (Sharp et 

al., 2007). 

Taking into consideration that finding users of the target population is quite 

complex and time-consuming, analytical evaluation methods were chosen to 

evaluate the usability of the tool at this stage of its design, when the tool was not 

yet fully implemented. 

4.5.1.1. Heuristic evaluation 

Heuristic evaluation possesses the characteristics of being a quick, low cost, 

and simple method to assess the usability of user interfaces and detect problems 

on them (Jeffries et al, 1991; Nielsen, 1994). Due to these characteristics, 

especially quickness and simplicity, this usability evaluation method was chosen 

to evaluate the user interface of the latest prototype which resulted from the 

iterations of the user-based evaluation. 

The evaluation of the user interface was carried out by the author. Every 

available screen of the last mock-up was compared against the following 

heuristics developed originally by Nielsen and Molich (1989), and revised later 

by Nielsen (1994): 

1. Visibility of system status 

2. Match between system and the real world 

3. User control and freedom 

4. Consistency and standards 

5. Error prevention 
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6. Recognition rather than recall 

7. Flexibility and efficiency of use 

8. Aesthetic and minimalist design 

9. Help users recognise, diagnose, and recover from errors 

10. Help and documentation 

The evaluation process was repeated two times to ensure that the majority of 

problems were covered. 

Some the problems identified using this method were: 

 Problems related to the information architecture in the main menu 

 Cluttering problems 

 Access to functionality missing 

 Titles and labels missing 

 Unclear labelling 

 Warning messages missing to prevent not saving or deleting elements by 

mistake 

However, when heuristic evaluation is carried out by a single evaluator not 

all the usability problems are found. Nielsen and Molich (1990) reported that in 

four experiments wherein heuristic evaluations were carried out by a single 

evaluator only between twenty and fifty percent of the usability problems were 

found. For that reason, the evaluation of the user interface was complemented 

with two other usability evaluation methods. 
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4.5.1.2. Guidelines-based evaluation 

The recommendations and requirements of three ISO 9241 parts, all of which 

were very relevant to the type of tool designed for this paper, were used as 

guidelines to evaluate the user interface. These parts were part 12, titled 

„presentation of information‟, part 17, titled „form filling dialogues‟, and part 

151, titled „guidance on World Wide Web user interfaces‟. The main sections of 

these parts can be seen in Table 1. 

Not all recommendations could be applied (see below). Every 

recommendation from these three parts that could be applied was compared 

against the related user interface element in order to check adherence to the 

guideline. 

Overall, the results were not very conclusive. The user interface followed 

many of the recommendations and failed a few of them, but many of the 

recommendations could not be applied in the first place. The main reason why 

they could not be applied was because of the low-fidelity of the prototype; for 

example: recommendations about colour coding, cursor pointers, feedback, etc. 

Other recommendations were found by the author to be confusing and difficult to 

apply. 

In spite of this, the guidelines-based evaluation was very useful because it 

gave specific design recommendations on how to improve the layout and 

organization of information, forms, links, and tables, which later where 

implemented. 
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Part Sections 

9241-12 Presentation of information 

 

5 Organization of information 

6 Graphical objects 

7 Coding techniques 

9241-17 Form filling dialogues 

 

5 Form filling structure 

6 Input considerations 

7 Feedback 

8 Navigation 

9241-151 Guidance on World Wide Web user interfaces 

 

6 High-level design decisions and design strategy 

7 Content design 

8 Navigation and search 

9 Content presentation 

10 General design aspects 

Table 1. Sections of ISO 9241 Parts 12, 17 and 151. 

 

4.5.1.3. Cognitive Walkthrough 

Neither heuristic evaluation nor guidelines-based evaluation is focused on 

assessing a design for its ease of learning as cognitive walkthrough is. Thus, this 

evaluation method was chosen to validate the requirement „easy to learn how to 

use‟, which was specified as a requirement in the usability and user experience 

goals. 

Cognitive walkthrough (Polson et al., 1992) is an evaluation method that 

helps evaluators assess every step that a user needs to take in order to perform a 
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task using an interactive system. The method allows evaluators to expose design 

errors in relation to learning by exploration. 

In order to evaluate the proposed tool, a task scenario of a user using the tool 

to evaluate a user interface and generate a report about his findings, was set up. 

Using this task scenario, every step that a user needed to perform with the tool in 

order to achieve his objectives was listed. Using this list of steps and the latest 

version of the prototype, the steps were simulated and the following four 

questions, suggested in the cognitive walkthrough method (Wharton et al., 

1994), were answered: 

1. Will the user try to achieve the right effect? 

2. Will the user notice that the correct action is available? 

3. Will the user associate the correct action with the effect they are trying to 

achieve? 

4. If the correct action is performed, will the user see that progress is being 

made toward solution of their task? 

Thanks to this evaluation many exploratory learning design flaws were 

detected. Some of the most relevant outcomes were: 

 It was detected that it was not clear what the first step was that a user 

needed to perform to start an evaluation. 

 The main menu did not contribute to promote the user‟s correct mental 

model and facilitate understanding how the tool works. 



 - 50 - 

 The sequence of actions needed to evaluate a user interface was not 

evident enough. 

 Some important elements needed to evaluate a user interface were hidden 

under other elements. 

From the findings of the heuristic evaluation, guidelines-based evaluation, 

and cognitive walkthrough several corrective measures were taken. The main 

menu was redesigned. The labelling of several buttons and links was changed. 

Numbers were added to the main menu and the most important information that 

the user needed to fill in was put on separate pages to facilitate understanding the 

sequence of steps that users needed to follow. The missing warnings and 

instructions were added. 

4.5.2. Field testing 

Once the analytical evaluations of the low-fidelity prototype were completed 

and the necessary adjustments and corrections made, a working version of the 

design solution was built, and field testing of the tool took place to explore the 

usefulness and usability of the design concept in a realistic way. 

The objective of this field testing was to find out if the tool design concept 

had value for user interface specialists. Its purpose was only exploratory. 

In order to test the tool in a real situation, the working version was presented 

to the same user interface evaluator who had participated during the design 

process. The tool was used in an evaluation project for a British government 

agency. The evaluator without prior training or interaction with the tool, 
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although already familiarised with the concept and some parts of its design, used 

the tool to carry out a professional user interface evaluation of an interactive 

system that is being developed by this government agency. 

During field testing the author was not present; although she could have 

collected more data by being there, her presence might have affected the 

evaluator‟s perception of the tool and his performance in using it and learning 

how to use it. 

Data was collected after one day of use. A questionnaire to measure 

technology acceptance using a seven-point scale and „likely‟ and „unlikely‟ as 

end-point adjectives, created and empirically validated by F. D. Davis (1989), 

was used to rate the future usefulness and ease of use that the user interface 

specialist would expect based on his experience with the tool. The questions and 

the rating given to them by the user interface specialist are shown in Table 2. 

Additionally, on every question the user interface specialist was asked to 

elaborate on the reasons behind his rating decisions. Two additional questions 

were asked about the main positive and negative aspects of the tool. All the 

comments were recorded and transcribed for further analysis. 

Overall feedback about the tool‟s usefulness was quite positive. The first six 

questions related to the usefulness of the system were answered with high ratings 

and the comments made by the user interface specialist were mostly positive. 
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Questions related to the perceived usefulness of the tool: Rating from 1 to 7 
(7 = “likely”) 

Using the system in my job would enable me to accomplish tasks 
more quickly 

7 

Using the system would improve my job performance 7 

Using the system in my job would increase my productivity 7 

Using the system would enhance my effectiveness on the job 5 

Using the system would make it easier to do my job 6 

I would find the system useful in my job 7 

Questions related to the perceived ease of use: Rating from 1 to 7 
(7 = “likely”) 

Learning to operate the system would be easy for me 7 

I would find it easy to get the system to do what I want it to do 5 

My interaction with the system would be clear and understandable 5 

I would find the system to be flexible to interact with 6 

It would be easy for me to become skilful at using the system 7 

I would find the system easy to use 4 

Table 2. Questions by F. D. Davis (1989) to measure user acceptance of the technology based on perceived 

usefulness and ease of use and the rating given by the user interface specialist. 

 

This phrase extracted from the user comments reflects the perceived 

usefulness of the tool: 

“It would allow me to more thoroughly ensure that I had applied all of the 

guidelines. It allows me to check that I have comprehensively done the 

evaluation and allows me to review my answers to check the consistency of those 

answers. I think the result is a better evaluation overall.” 

“The capability for better documenting the evaluation is terrific…” 

According to him the functionality of the tool makes it easier to do his job. 
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“There are clearly elements of the functionality which make it [my job] much 

easier. So the ability to quickly review the guidelines, to do the roll-over of 

those, and so on makes it easier...” 

“…it provides more easily access to the different data sources that I need, 

for example, to quickly access and review the different guidelines, and to see the 

correspondence of those guidelines with the features that I have already 

examined to review all of that.” 

However, he also added that, because the tool allows you to record all the 

information related to the task scenario, steps and features of the user interface 

and then apply and evaluate all the possible recommendations, there was a 

possibility that users, who would not use the tool intelligently, would become 

less effective. Effectiveness meaning to him a function of how much effort and 

time it takes to see results: 

“It would take longer because it gives you the potential now to actually 

exhaustively assess each feature against each guideline for each task step, which 

is something that was completely infeasible previously; it would be feasible now 

and were you to do that, it would take you a long time” 

There were mixed reviews obtained from part two of the questions, related to 

ease of use. Positive reviews were that it would be easy for him learn how to use 

the tool and that he was already adapted to it, therefore it would be easy for him 

to become skilful using it. He also commented that the tool is flexible to interact 

with, because it can support your evaluation at different levels. 
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Among the negative reviews, he mentioned that the interactivity of the 

application should be improved because it becomes cumbersome when, for 

example, it forces you to repeat certain actions like having to select the 

recommendation first before evaluating the adherence and making comments, 

instead of doing everything at once. Another critique was that the tool does not 

allow working on it and at the same time see the user interface that is being 

analysed. 

Overall, in this exploratory field testing, it was showed that the tool is helpful 

to support ISO 9241 conformity testing and easy to learn how to use for the first 

time, but that it still needs improvements in the interaction design aspect to make 

it easier to use during the evaluations. 

Even though the tool still needs refinement, the user interface evaluator is 

rather satisfied with it. This is reflected in the fact he will be using it to finish the 

evaluation that he started during field testing. 
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CHAPTER 5. THE PROPOSED DESIGN 

In this section, the proposed design for a tool to support 9241 conformance is 

presented. 

The tool has been designed with the purpose of being web based. A web 

based application has the advantage that it can run on any operating system and 

that the user does not need to install it to work on an evaluation. This is 

especially useful when user interface evaluators need to work in their client‟s 

offices because it does not require installing the application on their client‟s 

computers. 

The tool offers the capability to administrate more than one evaluation 

project as shown in Figure 10. It allows users to register information about the 

evaluation project, such as: information about the software that is being assessed, 

the type of software users, the evaluation method that is being used, etc. 

 

Figure 10.  Manage projects section: more than one evaluation project can be saved. 
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Task scenarios are often used to structure expert evaluations. This 

application works based on the concept of task scenarios and allows the user to 

record task scenarios with an unlimited number of steps to help the user to 

structure an evaluation. 

To evaluate the user interface of an interactive system the user registers 

information about its features. Screenshots of the features can also be added. 

Once the task scenario and its steps have been added and the features as well, the 

user assigns these features to the task steps, to later apply and compare 

recommendations and requirements against them. 

To facilitate learning by exploration, the menu is structured in two different 

parts, as shown in Figure 11. One part of the menu controls the higher level of 

the application; this part comprises commands that are used for the 

administration and creation of projects. 

The other part of the menu comprises the commands that are exclusively 

related to a specific project, like commands to manage and create new task 

scenarios and features. This part of the menu has numbers to help the user 

understand the sequence of steps that are necessary to follow to evaluate and 

generate a report of the evaluation. Colour coding is also used in the menu to 

help the user recognize where he/she is at any given moment in the process. 

Figure 11. Close up of the application menu. The menu is divided into two parts. 
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Figure 13. Recommendation versus features view 

There are two different views for assessing the user interface; the user can 

evaluate a feature against a recommendation (see Figure 12) or a 

recommendation can be evaluated against many features (see Figure 13). Thus, 

the user has the possibility to choose which view suits his needs more. 

 

 

 

  

Figure 12. Features versus recommendations view 
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The application records which recommendations have been applied to the 

features and the adherence rating given to them by the user. It also stores the 

applicability method and the adherence method that have been used to assess the 

feature. 

A report is generated automatically by the tool that shows the features 

(including their descriptions and screenshots) which have failed, passed and 

partially passed their adherence to the ISO standard 9241 and its 

recommendations, together with the user comments and other elements. In the 

report an overview (see Figure 14) of the results of the evaluation with the 

percentage of failed, passed, and partially passed recommendations is also 

shown. 

The users have the possibility to choose what elements of the report they 

want to include, as shown in Figure 15. 

The application also has a search engine that allows the users to easily look 

for recommendations and guidelines by using keywords, as shown in figure 16. 

Once the results have been shown, the user only needs to roll over the info icon 

and the information of the guideline is displayed. 

 

Figure 14. Overview of the evaluation result in the report 
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Due to time constraints, in this version a glossary to help the user understand 

the terms and definitions of ISO 9241 was not provided nor a PDF generator, but 

both are part of the concept of the tool. 

Additionally, the tool has the advantage that it guides the user during the 

evaluation process. For example, the menu to manage a specific project is not 

available until the user has created or selected a project, as shown in figure 10. 

However, at the same time the tool is also flexible because it allows the user to 

go back to any point; for example, the user can add more steps to a task scenario 

or software features whenever necessary. The application also helps to prevent 

errors; for example if a user clicks by mistake on the delete button, a warning 

message is displayed to confirm that this is the right action he/she wanted to 

perform. 

 

Figure 15. Report options: the user has the possibility to 

choose the elements of the report 
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Figure 16. A search engine that offers quicker access to recommendations. 
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CHAPTER 6. DISCUSSION 

In this section, a critique about the methodology that was used in the design 

process is introduced. A discussion about the advantages and flaws of the design 

solution is also presented. Additionally the application of the tool in Human-

Computer Interaction is described. 

If there were perfect human beings, perfect tools might exist but this is not 

the case. It may not be feasible to have perfect tools, even though designers have 

the possibility to create tools that better fit user needs if they make use of the 

right techniques and methods which can help them to better understand the user 

and task requirements. However, even selecting the right techniques and 

methods does not guarantee you will avoid flaws in your designs; these tools 

need to be applied correctly and at the right point in the design process, in order 

to get their benefits. 

One problem in the methodology of this project is that some of the chosen 

methods and techniques, like the analytical evaluation methods and interviews, 

require the designer have expertise to be sufficiently effective. This fact was 

clearly exposed during the field test of the tool, when the user interface evaluator 

mentioned the different interaction problems that he had experienced using the 

tool, even when analytical evaluation had been performed and the effort had 

been made to follow design principles. Probably, techniques and methods that 

required less expertise would have been more suitable in the design process. 

Additionally, another problem with the methodology followed during this 

project was that the analytical evaluation of the user interface was not carried out 



 - 62 - 

earlier in the process rather than at the end of the user-based evaluation. This 

decision caused many last minute adjustments to the user interface that could 

have been prevented by applying the usability evaluation methods earlier. 

There were also problems with the techniques and methods from another 

different point of view: low-fidelity prototyping was not as effective as a 

communication tool as the author had expected. At times during the user-based 

evaluation sessions, the user interface evaluator had trouble understanding the 

design. 

Even though the outcomes of the cognitive walkthrough were helpful, they 

were also counterproductive. During the field test, the user feedback highlighted 

that many of the changes implemented according to the feedback of the cognitive 

walkthrough were problematic in practical terms. For example, the outcomes 

suggested that landing in the „new feature‟ section or „new scenario‟ section 

would be good for the users to understand the steps they needed to follow more 

easily. However, in practical terms this was causing unnecessary clicks and 

trouble, and landing in the „manage features‟ and „manage scenarios‟ sections 

was better for the users. Thus the changes were undone and the „manage 

features‟ and „manage sections‟ were put back as landing pages as originally 

planned. This shows that the outcomes of the methods need to be applied 

carefully and designers always need to balance their design decisions and think 

them over twice. 

One the main limitations of this project is that more users from the target 

population were not involved during the different stages of the design process. 

The target population of this tool mainly comprises experts with little or no free 
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time available at all, and it was not possible to have a wider range of users due to 

the difficulties of having access to them and time concerns. 

Even though the ISO 13407 (ISO, 1999) recommendations were used as 

guidance to follow a human-centred design approach, some of the 

recommendations were missed. It would have better to follow the 

recommendations systematically instead of following only some of them. 

In spite of that, the tool was designed following a user-centred design 

process that has many advantages over other approaches. 

This tool can be used by user interface evaluators that need to carry out ISO 

9241 assessments of software user interfaces. Additionally, it can also be used by 

designers, or any other person involved in the design of interactive systems who 

needs to evaluate the usability of user interfaces during the design process. It will 

help them to check that the interfaces follow design principles and to check their 

consistency. 

Evaluators often make use of task scenarios to evaluate user interfaces. This 

tool offers a flexible structure based on task scenarios to carry out user interface 

evaluations, thus evaluators do not have to use procedures that they are not used 

to, unlike with the ISO 9241 evaluator (Oppermann & Reiterer, 1997). 

This application also has the advantage that the information of the 

recommendations and requirements, which is needed to evaluate a user interface, 

is already stored and that the user does not need to introduce it by himself/herself 

like in the case of Prokus (Zülch & Stowasser, 2000). 
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Regarding support of ISO 9241 conformance evaluation, WebA (Mena 

Tobar et al., 2008) offers nothing more than a checklist with ISO 

recommendations; whilst this latest tool uses a relational data model, mapping 

ISO recommendations to software features and to tasks & steps, which is 

necessary to thoroughly evaluate a user interface. 

By providing user interface evaluators with better access to all the sources of 

information, the tool allows the user to apply the information more 

systematically and rapidly. Other advantages of the tool are its capability to 

document the evaluation itself and that it creates reports automatically. 

However, as was said in the beginning of this section, there are no perfect 

tools and this tool also has many flaws. 

A problem of the tool is that users need to switch from one window to 

another, from the tool window to the window of the software that is being 

assessed. Ideally, the user should see both windows at the same time to facilitate 

comparison of the software‟s features against ISO 9241 recommendations. This 

problem was exposed by the user-interface evaluator, who participated during 

the whole design process, in one of the mock-up feedback sessions and during 

the field testing. This problem was partially solved by displaying screenshots of 

the software‟s features but it is still severe. 

The design of the user interface still needs refinement. The process to select 

recommendations, apply them to features and then check the feature´s adherence 

against them is rather complicated and involves various steps, which appear to 

be redundant. Unnecessary effort could be prevented by restructuring the 
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process. However, a great part of this problem was caused by the choice of 

technology, which in this case was technology for web applications. This 

dilemma reflects that design decisions may not be compatible in technological 

terms and that technology may not compatible with design decisions; which 

suggests that it is important to know the technology that is being used in terms of 

how it can affect the design decisions taken. 
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CHAPTER 7. CONCLUSION AND FUTURE WORK 

During this project a tool to support ISO 9241 conformity testing has been 

conceptualised following a user-centred design approach through the 

recommendations of ISO 13407 (ISO, 1999). In order to follow this standard, a 

user of the target population was involved during the design process. 

The design problem was carefully specified and with this in mind the 

specification of user and task requirement was carried out. Unstructured 

interviews, work artefacts, information about similar products, and scenarios, 

were used to gain a better understanding of the user needs and ISO 9241 

conformity assessments, and to collect user and task requirements for the design 

solution. However, the specification of the requirements did not finish at this 

point; many more requirements were collected in further design stages. 

Sketching and prototyping were used as design representations and as 

mediums for communicating and refining the design concept based on the user-

based evaluation. Prototypes were useful to receive specific feedback about the 

design solution and to collect more requirements. 

Once the user interface of the concept was settled, analytical evaluations, 

using methods like heuristic evaluation, guidelines-based evaluation, and 

cognitive walkthrough were performed on the latest version of the prototype. 

Many adjustments had to be made to the user interface based on the feedback of 

the evaluations. 

The cognitive walkthrough method resulted very useful for assessing the 

design in terms of exploratory learning, as one of the usability goals was to 
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create an „easy to learn‟ tool. However, the application of some of the feedback 

of this method was counterproductive. 

To test the design concept, an implementation of the tool was carried out and 

a field test was planned. The tool was used by the user interface evaluator, who 

was involved during the entire design process, in a professional evaluation of 

software. The user feedback was gathered through a questionnaire about 

perceived usefulness and ease of use. The feedback was rather positive, 

especially about the usefulness and learnability of the tool. However, several 

flaws in the design concept of the user interface were also identified. 

Future work will be required to amend these flaws. The problem about 

switching windows between the application and the user interface which is being 

assessed, to see the guidelines and record information, will have to be revisited. 

Moreover, some of the interactions will need to be redesigned to make the 

application more usable; for example, the selection of the recommendations to 

rate feature adherence. 

Additionally, further improvements of the tool could be to add support for 

more parts of ISO 9241, as well as additional guidance for novice usability 

evaluators. 

In spite of the problems mentioned above, the tool offers great support to 

ISO 9241 conformity assessments because it provides users with quick and easy 

access to the information of the recommendations of this standard to review their 

correspondence with the software features. 
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In addition, the tool helps user interface specialists to document all the 

outcomes of the evaluations and creates reports automatically. It must be pointed 

out that even though the tool was designed for supporting the work of user 

interface evaluators, the tool may not only be used by them but also by designers 

or any other person involved in the development of interactive systems. 
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