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Abstract 
 

The ADA method is an attempt to integrate work environment issues into 
a usability evaluation method. The intention is to provide a method that 
can be used for the analysis of computer systems that are used by skilled 
professionals as a major part of their work. 

An ADA-analysis is performed as a semi-structured observation 
interview. The objectives of the ADA-method are (1) to identify usability 
and cognitive work environment problems in a computer supported work 
situation, and (2) to be a basis for further analysis and discussions 
concerning improvements of the system. 
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The method was designed to suit the needs of occupational health 
specialists as a complement to their traditional methods for investigating 
physical and psychosocial work environments. However, the method has 
a more general applicability as it can be taught to any usability expert to 
facilitate work environment considerations in their analysis and 
evaluation work. Furthermore, the paper reports on the use of the method 
in several different settings and the results thereof. 

 
Keywords: Usability evaluation, work environment, health and safety, 

occupational health 
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1 INTRODUCTION 
 

A general problem when improving the work environment in computer 
supported work is what we call the “sidecar syndrome”, i.e. that work 
environment issues are dealt with in isolation from efforts to develop the 
business and technology. But, since many work environment problems 
indirectly are caused by badly designed computer systems it is necessary 
to integrate work environment improvements into the process of 
developing the computer support. Therefore, the ADA1-method has been 
designed to improve the possibilities to diagnose a user’s entire work 
situation, including the work environment, and to function as a tool that 
can be used during the systems development process. 

1.1 The need for new evaluation methods in occupational 
health 

We originally designed the ADA method to be applied by occupational 
health care organisations (OHC). Almost all employees in Sweden are 
entitled to occupational health care services through local health care 
centres all over the country. These centres host medical, ergonomic, 
technical and psychosocial experts (e.g. psychologists). OHC personnel 
have a long tradition of investigating and describing work environment, 
health and safety factors. Often the aim of such an investigation is to find 
indications of causal relationships between work environment factors and 
health and well-being reactions. Sometimes the purpose is to produce a 
general description of the health and safety situation in a company or an 
organisation.  

A general goal for all OHC-organisations is to prevent health and 
safety problems and improve health and well-being. Therefore it is 
necessary to identify risk factors and risk-situations before they have 
caused accidents or turn into medical disorders. 

The quality of life, health, well-being and satisfaction of the 
employees are closely related to the effectiveness and productivity of the 
organisation. During a work environment investigation it is also 
important to identify factors leading to reduced effectiveness. Data are 
usually collected from questionnaires, interviews and observations. The 
                                                           
1 ADA is an acronym for the Swedish expression “Användbara datorsystem”, 
which means Usable computer systems. 
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different methods are often combined. There are several frequently used 
and validated tools and methods to evaluate both physical and 
psychological work environment factors. However, there is still a need 
for a practical method that can be used by OHC experts for evaluating 
human-computer interfaces. 

The ADA-method, presented in this paper, builds on a well-
established tradition of occupational health and safety work, but with the 
aim of adding a new, important issue. A general work environment 
investigation can lead to hypotheses of connections between the human-
computer interface and observed health reactions. In that situation, the 
ADA-method can be used in a second hypothesis-testing study. The ADA 
evaluation complements the earlier findings concerning work 
environment, work organisation and somatic and mental health 
complaints. If operating computers is part of the work then the ADA-
method can be used for a more specific study of the relationship between 
work organisation, work content and stress reactions. The ADA-method 
can also be used to identify users’ problems with a specific computer 
system. 

Even though the ADA-method initially was developed for 
occupational health specialists our experience is that it can be taught to 
usability experts to better take work environment problems (especially 
cognitive) into consideration.  

1.2 Health issues 
For a vast majority of employees the computer is a necessary and 
essential tool in their daily work. Out of the Swedish labour force 66 % 
use a computer in their work. Among office workers 80 % of the women 
and 60 % of the men are using the computer more than half their working 
time [Wigaeus Tornqvist, Eriksson, & Bergqvist, 2000]. We believe that 
computer technology thus has a great impact on working conditions, as 
well as on health and well-being of individuals. At the same time we can 
see an increase in user’s health problems related to the use of computer 
support. In the 1970s, reports began to appear about adverse health effects 
of computerisation, and since then numerous studies have shown that 
poorly designed VDU-work is associated with a variety of physical and 
psychological problems [Bergqvist, 1986; Punnett & Bergqvist, 1997; 
Aronsson, Åborg & Örelius, 1988]. In the 1970s and 1980s the primary 
emphasis in examining human-computer interaction at work was on the 
physical ergonomic aspects (e.g. eye-strain, visual fatigue and 
musculoskeletal symptoms) and the design of the technology. During the 
1980s also skin problems (e.g., the prevalence of dry skin), stress 
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responses and psychological complaints were studied and discussed 
(Bergqvist, 1993;Aronsson et al, 1988). According to a transactional 
stress model, the stress reactions can be caused by an imbalance between 
job demands and the opportunities for individuals to control and cope 
with these demands. This model has shown to be useful for understanding 
and predicting stress reactions and stress-related diseases (Karasek & 
Theorell, 1990). 

The use of computers at work has often increased work load, work 
demands and the risk of loosing jobs, and decreased personal control and 
social support (Aronsson, Dallner, & Åborg, 1994; Smith & Carayon, 
1993).  

There is also evidence that the stress associated with VDU-work may 
contribute to repetitive strain injuries (RSI) and other musculoskeletal 
problems (Smith & Carayon, 1993; Punnett & Bergqvist, 1997). 
Psychological stress can lead to an increased physiological susceptibility 
by effecting hormonal and circulatory responses, and to behaviour that 
increases the risk of musculoskeletal disorders.  Mental stress is probably 
the underlying cause of many of the health-related symptoms VDU-users 
suffers from. We can therefore conclude that inappropriately designed 
computer support is one likely cause for the tension, irritation and 
aversion we so often observe in our field studies. Even though the human-
computer interface is one important factor directly or indirectly 
influencing user stress, and subsequently user health, the computer 
support is rarely given the blame therefore. 

The most important problems today are the feelings of boundedness, 
lacking control and stress. The most common symptoms, however, are 
tired eyes, musculoskeletal problems and stress related psychosomatic 
problems. Most musculoskeletal symptoms are located in arm, hand, and 
wrist and in neck/shoulder. (Punnett & Bergqvist 1997; Fernström & 
Åborg, 1999). Recently the so-called “mouse arm-syndrome” has gained 
more and more interest. This syndrome is directly related to the 
implementation of computer systems requiring frequent use of the 
computer mouse (Sandsjö & Kadefors 2001).  Even though there is 
knowledge about risks, causes and effects of computer supported work as 
well as knowledge about what can be done to avoid or reduce the 
problems, the situation keeps getting worse. Several organisations and 
companies work actively to improve the work environment, but often this 
is done in isolation from the development of the computer support. If 
work environment issues are dealt with in the development and 
implementation of a new computer support it is mainly being done at the 
end of the project. At this stage there is little or no possibilities of 
influencing the systems development, and usually it is too late to correct 
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the problems. Therefore, work environment issues should be integrated 
into the system development process, initially into the methodologies 
applied by usability specialists and at a later stage into the work of the 
system developers. Issues relating to the work environment of the end 
users are rarely considered to be part of the systems development process. 

1.3 Usability 
The main reason for introducing Human-Computer Interaction (HCI) 
knowledge in the development process is to increase the usability of the 
product. In the International Standard ISO/IS 9241-11 (1998) usability 
has been defined as "The extent to which a product can be used by 
specified users to achieve specified goals with effectiveness, efficiency 
and satisfaction in a specified context of use". Here, the effectiveness of a 
system relates to the work objectives (goals), the efficiency relates to 
effectiveness in relation to the resources needed to achieve those goals. 
Satisfaction concerns acceptability and comfort. 

With the ADA method the usability of information systems used by 
skilled professionals in working life is evaluated. This method is to be 
used in occupational health care organisations as a complement to their 
traditional methods for investigating the physical and psychosocial work 
environment. The method is not primarily to be applied during the 
development process, but for evaluation of information systems already 
in use. However, the result of such an evaluation may lead to changes in 
the existing system. 

One of the main goals of this method is to identify issues relating to 
the user's cognitive work environment (Lind, Nygren, & Sandblad, 1991). 
Skilled professionals using computer artefacts in their work can find 
unnecessary cognitive workload a severe obstacle. When computerized 
information systems are used, e.g. in case handling work, the purpose of 
the work is never to operate the computer. In our research [Gulliksen, 
1996] we have seen examples of computer-supported work where up to 
80% of the working time is spent managing the interface. The problem 
solving process is being constantly interrupted by the need for “re-
design” of the interface, opening, shrinking and moving windows, start-
ing different applications, locating and interpreting information, etc. This 
results in low efficiency and bad user acceptance, a high level of anxiety 
and stress, and even health problems [Johnson & Johansson, 1991]. 
Cognitive work environment problems are caused by limitations in the 
work environment that hinder the users from efficiently using their skills. 
Such hindrances are often associated with the human-computer interface 
but may also be the effect of an inappropriate work organisation or 
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inadequate managerial support. If a user is constantly interrupted 
mentally by the need to interpret an error message, recall information that 
is no longer visible on the screen, or judge the size of the scroll bar, the 
user’s cognitive load is increasing. Knowledge on the effects of a high 
cognitive load is required to be able to capture cognitive work 
environment problems, as the users are often not aware of these problems. 
Addressing the cognitive work environment problems is very important 
as they may lead to inefficient work procedures, bad performance and 
low user acceptance as well as somatic and mental health symptoms. 

1.4 Existing evaluation methods 
A general problem with usability evaluation methods is the cost 
effectiveness (Bias & Mayhew, 1994; Karat, 1997). In our experience the 
main effort in many methods is on documenting and reporting the results 
rather than on capturing the essential data. One goal with the ADA-
method has been to make it cost efficient, saving time and resources for 
possible redesign of the system. To fully understand the potential of the 
ADA-method we will give a short overview of existing related evaluation 
methods. 

Usability evaluations can be performed using usability testing 
methods, (i.e. where users are involved), and usability inspection 
methods, (i.e. where users are not involved). 

 

1.4.1 Usability testing methods 
 
Performance measurement is a traditional usability testing method with 
the aim to measure whether a usability goal has been reached or not. User 
performance is mainly measured in laboratories with single users or 
groups of users performing a pre-defined set of tasks while data on errors 
and times are collected (Nielsen, 1993). With performance measurement 
several usability problems will be identified and comparison of different 
design solutions is possible, as the data is quantitative. However, there is 
seldom enough time, money or laboratory expertise available to use this 
kind of method (Nielsen, 1993). Other pitfalls in usability testing are 
difficulties in sampling, methodological problems in planning, validity 
and reliability of obtained measures (Holleran, 1991). 

Questionnaires, such as SUMI (Daly-Jones, Bevan & Thomas, 1997) 
are useful for measuring users’ subjective satisfaction and possible 
anxieties but are less so for other usability issues (Nielsen, 1993). Since 
questionnaires can be distributed to many users it is often an inexpensive 
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survey method. However, the difficulties in constructing good 
questionnaires and the time required to analyse the result is often 
neglected when deciding on the method. Another problem is that 
questionnaire studies often have low response rates. 

Thinking aloud (Lewis, 1982) is a useful method in which the users 
verbalise their thoughts while using the system. Through this, the 
usability expert gets an immediate understanding of major usability 
problems with the user interface. The method is inexpensive but a 
drawback is that it is not very natural for users to think out loud and to 
verbalise their decision process. It may also influence the users’ own 
performance. Expert users execute part of their work automatically 
(Schneider & Shiffrin, 1977; Shiffrin & Dumais, 1981). Therefore, 
usability problems concerning efficiency in daily use, e.g. relating to 
mental workload or lack of automatisation are difficult to capture. 

Think-aloud methods are used at different points in the design process. 
“Cooperative evaluation” (Wright & Monk, 1991) is one interesting way 
to use this technique to get input to the design. Here the designer 
evaluates the system during discussions with the user. This method may 
lead to bias problems due to for instance the designer influencing the 
user. 

Pluralistic walkthrough (Bias, 1991) may be carried out early in the 
design process. Users, developers and usability experts meet and discuss 
usability problems that are associated with the dialogue elements in 
different scenario steps. Pluralistic walkthrough is effective for evaluating 
the learnability of a user interface, but not for evaluation of interfaces in 
daily use since the users have difficulties predicting their skilled 
behaviour. 

1.4.2 Usability inspection methods 
 
Cognitive walkthrough (Polson, Lewis, Rieman, and Wharton, 1992) is a 
method in which an evaluator examines each action in a solution path and 
tries to tell a credible story describing why the expected user would 
choose a certain action. It is based on assumptions about the users' 
background, knowledge and goals, and on understanding the problem 
solving process that enables a user to guess the correct action. The 
method focuses on evaluating ease of learning, particularly by 
exploration. This method is not as applicable when inspecting interfaces 
for skilled users because of the complexity in predicting skilled users’ 
behaviour (Nygren & Henriksson, 1992).  

In heuristic evaluation (Nielsen and Molich, 1990) the evaluator uses 
sets of heuristics (i.e., guidelines) as a guide in the walkthrough of the 
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interface. It is easy to learn and inexpensive to use. A drawback is that 
evaluators using this method seldom manage to identify domain specific 
usability problems. The main reason for this is the evaluator’s limited 
knowledge of and insight into the details of the work (Gulliksen, 
Sandblad & Lind 1996). 

A series of methods for measuring usability has been developed in the 
ESPRIT MUSIC project (Corbett, Macleod, & Kelly, 1993). Here, the 
usability of a product is determined through analytic, performance, 
cognitive workload and user attitude measures. Analytic measurements 
are performed at an early stage and are based on a dynamic model of the 
user interface and the user tasks. It estimates performance parameters for 
human interaction dependent on the use of specific interface objects. 
Using the DRUM tool for analysis of the video recordings can enhance 
performance measurement. Cognitive workload is measured through 
heart rate variability and respiration and subjectively by the use of 
questionnaires. Questionnaires, such as SUMI (Daly-Jones, Bevan & 
Thomas, 1997) are also used to measure the user attitude and satisfaction 
with the usability of the software. This is an extensive method that can be 
used for a number of evaluations. Evaluation methods built on German 
psychological theories on human activity and the design of work tasks 
(Hacker, 1986) can be used to analyse cognitive workload. These 
methods have been developed for industrial work and then adapted for 
office work (Bokander, 1992). These ”Action Regulation Theories” 
describe the basic characteristics of human activity and derive from them 
a number of principles and criteria for designing work tasks. To analyse 
work tasks on the basis of these principles a number of methods and 
instruments have been developed [Hacker, 1986]. The instruments based 
on the Action Regulation Theory that are most well known are the 
VERA-instruments. There are different instruments for different types of 
work. The version used for office work is called VERA-B [Leitner, K., 
Lüders, E., Greiner, B., Ducki, A., Niedermeier, R., Volpert, W., 1992]. It 
is used to determine the ”scope of action” or the regulation requirements 
for a specific task, the degree to which a worker can make autonomous 
plans and decisions at the work place.  

The KABA-method ("Contrastive Task Analysis") (Dunckel, 1989) is 
another instrument based on the same theories. The aim with this method 
is to give guidance when deciding which part of a work activity that 
should be computerised and which should not. These methods are of great 
value when identifying shortcomings in workers' situation from a 
psychological point of view.  They do not, however, give much support in 
identifying shortcomings in the user interface.  
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Other methods frequently used in field studies are ethnographic 
methods, where interviews and observations are combined (Nardi, 1997). 
One example of such a method, used in system design, is “contextual 
interview” (Holtzblatt & Jones, 1995). 

One of the most important theories behind ethnographically oriented 
studies, as well as for “action regulation” studies is the activity theory.  
Cultural-historical activity theory (Leont´ev 1978, Kaptelinin 1994) 
provides a framework to better understand the “context”, including the 
work environment, in which a computer system is to be used. The context 
is defined as activity systems that integrate the subject, the object and the 
tools into one unified context. The activity theory also includes three 
other important concepts; rules, community and division of labor.  These 
seem to cover quite well the  “context of use” as used by many system 
developers and as defined by the International Organization for 
Standardization (ISO) in the standard ISO 13407- Human-centered design 
process for interactive systems (ISO 1999). This standard describes the 
“context of use” as the characteristics of the intended users, their intended 
tasks and the environment in which the system is to be used. The 
environment includes not only the tools in terms of hardware, software 
and materials but also the social and cultural environment. Methods based 
on the activity theory tend to be complex and time consuming and require 
a lot from the evaluator. They are not, in contrast to ADA, focused on 
work environment factors related to occupational health problems. 

The success of the MUSIC- and VERA-methods depends heavily on 
the skills and experiences of the human factor expert. It would not be a 
suitable tool for Occupational health experts. 

In contrast, the software checker (TCO, 1992) is a simple method to 
identify problems with different software products. It includes a number 
of questionnaires to be filled in by the user to judge the capabilities of the 
software to achieve intended goals, the effects the software will have on 
work routines and on the organisation, the ergonomic qualities and the 
training. Based on such an evaluation a certain software system is 
selected. Many of the questions are difficult to answer with a simple yes 
or no since they often are too general. Users of this method lacking HCI 
knowledge will have difficulties judging the user interface and the 
dialogue design. 

1.4.3 Summary of usability evaluation methods 
Even though an extensive number of widely used usability evaluation 
methods already exist, they all have specific characteristics that make 
them inappropriate for our purpose. The ADA-method has been 
developed to fulfil the following requirements: 
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• It must be specifically designed for analysis of skilled users work, 
as they suffer from cognitive work environment problems that 
infrequent or novice users do not experience 

• It must be quick to apply, require a minimum of time from the 
user and for documentation. 

• It must be designed to capture the tacit aspects of the user’s work. 
Therefore, it must be performed in the user’s normal work 
environment and the interviewer should be able to intervene to 
capture subtle aspects of the user’s work that the users may not be 
aware of, but nevertheless can be crucial to the task performance. 

• It should be designed for occupational health specialists, and 
therefore not require any HCI knowledge, but at the same time 
provide some added value to HCI experts as well. 

 
The definition of a task is of great importance in the understanding of 

the ADA method. One problem with existing evaluation methods is that 
the granularity in the definition of tasks that are traced is too small (e.g., 
entering a single command, pressing the right mouse-button). In 
professional work settings we have often observed that a minimal amount 
of ”key-pressings” and ”mouse-clicks” are performed amongst a much 
longer period of professional interaction with the work task, containing 
information search, judgment and decision making, etc. in a typical 
period of time. Larger concatenated tasks make the work context more 
important. In this way work can be viewed upon as simple tasks, to be 
carried out as efficient as possible, and, not to forget, with as efficient 
movement between the tasks as possible. This task switching, noticed in 
some publications [Henderson & Card, 1986; Card & Henderson, 1987], 
but seldom emphasized in task analysis methods, is important, if not 
crucial for the usability of a system in a specific work setting. These 
important perspectives on the work activity could be reached by viewing 
the work in terms of larger units – what we refer to as ”work tasks” – 
continuous in time, with a starting point and an end point, and typically 
terminated by a mental decision. 

Few other methods address usability aspects at the same time as work 
environment aspects. Therefore we defined the ADA-method2 particularly 
for the evaluation of computer-supported work performed by skilled 
users. 

 

                                                           
2 The ADA-method is available only through Previa AB in Sweden and can be 
obtained only with a course in the method. For more information contact 
Carl.Aborg@previa .se 
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2 THE ADA METHOD 

2.1 Objectives 
The main objective with usability evaluation methods is to identify issues 
with the audited application that hinders the user from performing their 
work efficiently and effectively. The objectives of the ADA-method are 
to identify crucial aspects when using computer systems in working life: 

• To identify system usability problems related to inadequate 
functionality and to the cognitive work environment,  

• To be a basis for further analysis and discussions concerning 
improvements of the information system, 

• To identify the most important problems, not necessarily all of 
them. 

The ADA-method is based on a mixture of observations, interviews 
and questionnaires (c.f. Figure 1). 
 

Theories, 
references etc. 

Aspect list. 
Guide for the observation interview. 

Explanations etc. 

Summaries of findings, 
according to the aspect list 

Interpretation. 
Problem oriented summary of 

usability problems 

Eventual: 
Suggested areas for improvements  

and further development 

Interpretation  
guide 

 
 

Figure 1. The general structure of the ADA-method. 
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2.2 The evaluation procedure 
The evaluator performs observation interviews [Gulliksen, Lif, Lind, 
Nygren & Sandblad, 1997] with users during their ongoing work with the 
information system. Observation interviews are used as one of the main 
methods in action regulation studies, mentioned above (Bokander, 1992).  
If necessary the interview is completed after the observation period. To 
get a flavour for what it is like to perform an observation interview, 
please refer to figure 2. 

The interview is based on an interview guide. The guide contains a list 
of usability aspects and advice concerning how usability observations can 
be performed.  

The findings from the observation interview are interpreted using an 
interpretation guide. The conclusions are later presented to both the users 
and the management, as a basis for a dialogue concerning future 
improvements of the computer system. 

The evaluators (i.e., the experienced occupational health experts) 
should be able to use the method after a two-day tutorial and some 
practical experiences. 

 

 

 

 

 

 

Figure 2. An observation interview is typically conducted by an evaluator that 
observes and interviews a worker that tries to perform his/her work task. The 
context of the use of the computer system becomes very important. 
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2.3 The aspect list 
A central part of the method is the list of usability aspects covered by the 
method. The aspects and the explanations are mainly based on existing 
research, both our own and others. Important bases are studies of work 
conditions and health of VDU-users (Aronsson et al., 1994), standards 
(e.g. ISO 9241, parts 10, 11 and 13, 1998), psychological controlled 
experiments (e.g. Nygren, 1996), field studies of work activities (e.g. 
Nygren & Henriksson, 1992) and participation in development projects 
(e.g. Borälv, Göransson, Olsson, & Sandblad, 1994). Headlines of the 
aspect list are: 

 
1.  The role of the interviewed/observed person 
2. Work tasks and work organisation 
3. Functionality of the information system 
4. Structure and technology of the computer system 
5. Competence and rules for usage 
6. Accessibility and authority 
7. Training, introduction and changes 
8. Manuals, help, support and guidance 
9. System functions: 

9.1 Response times 
9.2 Control 
9.3 Error controls and tolerance 

10. User interface: 
10.1 Type of interface 
10.2 Disposition of screen area 
10.3 Menus, levels 
10.4 Orientation 
10.5 Parallel (simultaneous) presentation of information 
10.6 Input functions 
10.7 Control 
10.8 Form, font etc. 
10.9 Use of colours 
10.10 Icons 
10.11 Feed-back functions 

11. Subjective judgements 
12. Others 

2.4 The interview guide 
The interview guide contains more details on each aspect in the list. 

The aspects are divided into sub-areas. Each sub-area contains a set of 
questions to be answered by the observer when observing and 
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interviewing the person. Finally some general remarks and practical 
advice are given. Below are some examples of aspect from the guide: 

 
ADA guide section 10.5 Interface. Parallel information presentation. 
 
• Is all information required to perform a task simultaneously available? 

• Is enough information always provided simultaneously to successfully 
manage the complete task? 

• Does the user have to switch between different views or windows? 

• Are there many windows relate to one task? 

• How is the switching between sequential windows performed? Simple 
or demanding manipulation? 

It is important that all information required to accomplish a task is 
simultaneously presented on the screen. Having to consider which 
information is needed, switching between different windows, and finally 
integrating the information is one of the most common sources for 
unnecessary cognitive load. It often leads to overload of the short-term 
memory, slow performance and a high error rate. 

A lot of switching between windows and scrolling of information also 
often means frequent use of the computer mouse, which increases the risk 
of musculoskeletal problems, like the “mouse-arm syndrome”. 
 

ADA guide section 10.6 Interface. Input/editing functions 
 

• How is information entered into the system? 
• Which technology is used? Keyboard? Mouse? 
• Switching between different technologies? 
• Automatic? Keystrokes? Arrow keys? Function keys? 

Pointing and clicking with the mouse? 
• How much information is entered into the system? 
• What kind of information is entered? 
• Text, numeric values, selection between pre-defined values? 
• Are there any limitations in what kind of and how much 

information that can be entered? 
• Are the limitations distressing? Do they generate additional 

work? 
• Are there different kinds of validations integrated in the 

system? 
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• Are the rules automatically verified? What kind of feedback is 
provided in an error situation? Is the feedback obvious? Is it 
easy to make corrections? The questions here concern the 
ability of the interface to utilise such possibilities. 

 
In many situations the work task involves entering larger or smaller 

amounts of information. Such functions should be flexible and require a 
minimum of typing and cognitive load. The user should be able to focus 
on the screen content and the accuracy of the entered information. 

2.5 The evaluation report  
The findings from the observation interview are summarised and 
documented with support from the interpretation guide. This guide helps 
to structure the findings according to the following headlines: 

• Work task aspects, related to the functionality of the system. 
• System aspects which can cause usability problems. 
• Cognitive load of different nature. 
• The user's control and possibilities to influence changes. 
• Profile of the user relating to user knowledge and competence. 
• Subjective experiences and problems. 

 
The results from the observation interview are analysed, and the 

identified problems3 are interpreted and categorised for each headline. 
The result is the interpretation report of possible usability problems. 

2.6 How to use the method 
The ADA-method is primarily to be used by occupational health care 
personnel (e.g., psychologists), after a short period of training, as a part of 
their investigations of work environment and health in VDU-work. An 
investigation by an OHC-unit normally follows a plan that includes the 
following:  

1. Clarify and agree upon the purpose and the overall plan of the 
investigation. 

2. Plan and schedule the activities in time.  
3. Inform employees, managers and other interested stakeholders.  
4. Collect data.  
5. Analyse the results.  

                                                           
3 From experiences using the ADA method, the observation interviews often 
bring up good things about the system as well. 
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6. Present the results to those involved. 
7. Evaluate.  
 
When applying the ADA-method an overall plan should be defined. 

All stakeholders that need to be involved should be informed both 
verbally and in writing. Data is collected during the observation 
interviews. Before presenting the results the findings should be discussed 
with the interviewees and their supervisors. This can be done in the form 
of a group discussion to obtain the users spontaneous reactions and ideas, 
get feedback on the results and gather supplementary data. Supervisors 
should not participate in these discussions since they may hinder the users 
from speaking freely. A written report should then be produced based on 
the ADA report model. In the report the findings and results of the 
observation-interviews are summarised in a problem-oriented way. The 
report is to be used as a basis for a dialogue with employees, employers 
and project managers about problems with and possible improvements of 
the computer system. The emphasis is on describing problems that may 
lead to unnecessary cognitive load and subsequently to cognitive work 
environment problems. Possible solutions are not described in detail. The 
report should not include instructions for software developers exactly on 
how to redesign the systems. That will be a separate project, after the 
ADA-evaluation.  

The evaluation is done at the users' workplace and it considers not 
only the software but also the users’ specific tasks and the organisational 
context. The evaluator asks the user to perform their ordinary tasks and 
should try to create a situation that is as “natural” as possible. That 
includes avoiding periods with very special, unusual activities. The idea 
is not to conduct a traditional interview, where the user only answers a 
number of pre-formulated questions, but to have a dialogue, based on 
what is observed. This requires the evaluator to be very familiar with the 
aspect list so that reading it during the observation can be avoided. All 
aspects will not be covered with every user. Every situation is unique and 
each observation interview will be slightly different, but should cover 
what is relevant to that situation and user. At the end of the observation 
the evaluator should check so that no important aspects has been missed 
out. One observation interview takes approximately 2 hours to complete, 
and each interview will take 2 more hours to summarise. Analysing the 
results and writing the report will take 3-4 hours. This means that an 
ADA-evaluation including 3 interviews will take 2 working days to 
conduct. Since the method is rather time consuming it is seldom possible 
to involve all individuals in the user group. Consequently, interviewees 
should be selected to represent different categories of users, e.g. users 
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with different expertise. Users without prior computer experience should 
not be selected for this type of evaluation. 

The observation interviews may be complemented with a 
questionnaire covering some of the aspects in the ADA-method to find 
out the rate of occurrence of some of the problems. Questionnaires 
distributed to a large sample combined with observation interviews with a 
small sample of users are often a fruitful combination. 

 
 

3 EVALUATION OF THE METHOD 
To date the method has been used at more than ten different workplaces. 
Our experience is that it has been a useful tool in the various settings in 
which the method has been used, both as a support for occupational 
health care specialists and for usability experts in judging aspects relating 
to the cognitive work environment. In the following we will describe a 
more formal evaluation of the method. We have made a preliminary 
check on the test-retest reliability of the method. 

This check is based on three studies: one new case handling 
information system used by the Swedish National Tax Board, one system 
for telephone booking of tickets at an airline company and, finally, one 
system for appointment booking at an occupational health care centre. 

The purpose of this evaluation was to find out if two evaluators would 
get similar results when using the ADA-method on the same system. 

3.1 Procedure 
Three different systems were evaluated. Two evaluators per system used 
the ADA-method. The evaluators performed three observation interviews 
at each office. All observation interviews were done with different users 
of the analysed information system. The evaluators were instructed to 
document the findings according to the ADA-method. These findings 
were then analysed by a human-factors expert (one of the authors of this 
paper) who did not perform the ADA analysis himself. All findings were 
categorised and given a weight; 0 for not relevant, 1 for important and 2 
for very important. Here, a finding is defined as a potential usability 
problem. 

In total four evaluators performed the evaluations; two were 
Occupational Health experts (of which one is the first author of this 
paper) and two usability experts. The occupational health experts 
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received a two-day course on the method. They evaluated the systems 
according to the following schedule (c.f. Table 1). 
 

 

Evaluator 1 
(Occup. 
health 
specialist) 

Evaluator 2 
(Usability 
specialist) 

Evaluator 3 
(Usability 
specialist) 

Evaluator 4 
(Occup. 
health 
specialist) 

Office 1; 
Tax board 

X X   

Office 2; 
Telephone booking 

X  X  

Office 3; 
Appointment 
system 

  X X 

 
Table 1. Two evaluators evaluated each system. In total there were four 

evaluators performing the evaluations. 
 

 Office 1 Office 2 Office 3 
Total weight 2 13 19 19 
Same, weight 2 11 17 15 
Total, weight 1 20 18 10 
Same, weight 1 6 6 3 

 
Table 2. Number of weighted findings identified during the evaluations. 

Weight 1 refers to important findings and weight 2 refer to less important 
findings. 

 

3.2 Results 
 Table 2 shows the total number of findings identified by the two 
evaluators and the number of findings that were discovered by both 
evaluators at each workplace. ”Total, weight 1” means the total number 
of findings with weight 1 identified during the evaluation. ”Same, weight 
1” means the number of findings with weight 1 that were identified by 
both evaluators. The findings given weight 0 are not listed. 

Table 2 shows that the number of the findings identified by both 
evaluators were large. This is especially true for findings classified as 
very important. 
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3.3 Utilisation 
The method is supposed to lead to usable knowledge, new insights and, if 
necessary, to specific actions for solving particular problems. Therefore, 
the method’s validity has been judged based on feedback on the method’s 
utility from the users of the method, i.e. decision-makers and end-users at 
the studied work places. Getting a real measure of validity of the method 
is not possible since that would require some kind of ”correct” answers. 

The managers responsible for the development of the studied system 
at the three different offices were also the persons who had ordered the 
ADA-evaluation. These persons were interviewed about the utilisation of 
the results of the ADA evaluation. 

• They all found the method usable in practice 
• They all found the findings helpful in solving specific problems 
 
All respondents gave several examples of lessons learnt and specific 

corrective actions based on the ”ADA findings”. Some examples: 
• The need for better printout facilities was emphasised. This was 

fulfilled in the new version of the application. 
• Problems with the overview were highlighted. This was 

implemented in the new version of the system. 
• The suggestions on how to use fonts and colours to highlight 

important information were used in the new version. 
• Aspects of the software and cognitive load were considered when 

an investigation was performed concerning the users' eye 
problems 

 
Some examples of quotes from the three clients: 

 
”We used the results from the ADA evaluation when we planned 

improvements of the new version of the software...The risk of building a 
system that includes shortages for the user that we are not aware of 
decreases.” 

 
”First of all, it feels good to let someone who has not been involved in 

the project judge the system...Secondly, I found it useful to get your 
opinion about what you regarded as major and minor problems with the 
system” 

 
”To often the wrong causes for problems are identified. When 

Occupational Health experts have studied health problems, they usually 
find causes in the physical environment. The ADA method can help 
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identifying causes in the software product. Just the fact that the users’ are 
able to speak to someone from the outside can help solving the 
problems.” 
 

The utility of the method was also discussed with the users and the 
developers of the applications. One of the results from these discussions 
was that the observation interviews helped elicit usability problems 
previously not known. In our experience such debriefing sessions are very 
important. They usually result in a more complete list of problems and 
prioritised findings. 

The main benefit with the ADA method is its practical applicability 
and that it integrates Work Environment issues alongside Usability issues. 
Applying this provides us with findings that are not normally captured 
through, e.g. ethnographic methods. 

 

4 DISCUSSION 
 
The results show a difference in ”user agreement” between findings with 
weight 1 and weight 2. One reason for this could be that the evaluators 
did not always record issues they regarded to be less important. Another 
reason could be that the number of potential findings of less importance is 
much larger than those that are very important. 

Different evaluators will to some extent identify different findings, but 
it is likely that all evaluators will find the important findings. Better 
results can most likely be obtained if more than two persons perform each 
evaluation. 

The method has been taught to OHC experts in tutorials. Primary tests 
indicate that novice users of the method are able to identify most of the 
major problems discovered by experts. However, novice users tend to 
document a larger number of less important findings.  In the future we 
will perform studies to test these preliminary results. 

The study of the utilisation of the method indicates that the ADA-
method is a useful input for improving the evaluated information systems. 

The ADA method was developed as a complement to occupational 
health care investigations and must be judged in relation to that. 
However, the ADA method has benefits for others as well, especially for 
usability experts aiming to cover work environment aspects in their 
usability evaluations outside of the immediate effect of the computer 
system.  
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The ADA-method has also successfully been applied in light versions 
due to limited financial resources, limited time or experience in the area. 
The ADA-method has also been used as a source of inspiration for 
various projects with the aim to integrate work environment aspects into 
the system development process. 
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