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Abstract. In spite of the existence of several usability inspection methods, they 
are still insufficiently used because of various constraints, such as the absence 
of software environments to facilitate their use and the inexistence of guides to 
choose the best method to be used. This article describes the design of CWE 
(Cognitive Walkthrough Environment) which is an evaluation assistance 
environment exploiting the Cognitive Walkthrough inspection method. This 
environment is intended to facilitate the use of the CW method as well as 
several of its versions and extensions. 
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1   Introduction 

Cognitive Walkthrough (CW) was first proposed in 1990 by Lewis and his colleagues 
to evaluate “walk up and use” interactive systems [12]. This method is based on a 
theory concerning learning by exploration. It interests many researchers and 
practitioners, and has been the subject of many studies and experiments. Indeed we 
found and analyzed a dozen versions and extensions of the method; a synthesis was 
proposed in [15,16]. The synthesis focuses on three aspects: theoretical, 
methodological, and technological aspects. On the theoretical aspect for example, we 
have found various cognitive theories underlying the method; some are based on the 
action theory [18]. According to this synthesis, CW evolutions and extensions do not 
have enough tools to assist evaluators. This confirms the criticism by some authors 
stating that the CW method is awkwardness, tedious to use [7,6]. Consequently, we 
directed our research towards the specification and the prototyping of an assistance 
environment exploiting a set of versions and extensions of the Cognitive Walkthrough 
Method. This environment is called CWE (Cognitive Walkthrough Environment). 

First, we will describe the context of our research which will be devoted to the 
principle of the CW method and the various versions and extensions implemented in 
CWE. Then, we will describe the design of CWE (use case diagram, software 
architecture, screen pages). Finally a conclusion and perspectives will finish the article. 
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2   Research Context 

The evaluation consists in detecting the problems involved in the training and the use 
of an interactive system and proposing solutions to improve it. The evaluation must 
be based on the knowledge, the behaviors and the goals of the target users in relation 
to the system to evaluate. It is also necessary to take account of the environments 
from which the users interact with the system. 

There are several approaches for the evaluation of the usability [17]: let us quote 
for example (1) the user based evaluation, (2) the model based evaluation which 
consists in modeling the users of the system to be evaluated in order to be able to 
predict potential problems, or, (3) the inspection based evaluation, where the 
evaluations are carried out by one or more evaluators of the system. 

Our research is focused on the CW method which is an evaluation method 
belonging to the inspection based methods family. Among such methods, the heuristic 
based one (such as the heuristic evaluation method [17]) is distinguished of those 
based on cognitive models [21]. CW belongs to the last category which consists in 
simulating the cognitive process of the user work according to a theoretical model. 
Indeed, CW is originally based on a theory of the learning by exploration called CE+ 
[20] in order to evaluate the ease of learning and use of an interactive system. CW is 
also interesting insofar as its basic principles can be combined with those of other 
user based methods (it is the case with CW With Users [4]), or other heuristic based 
methods such as Heuristic Walkthrough [24]. 

The CW principle in its initial version is the following: the task to be evaluated is 
broken up into a succession of actions which the user must carry out successively. 
Then the evaluator has a list of questions which will help this one to focus on 
essential aspects of the interactive system. 

3   CWE Design 

Our background of the analysis and the practice of several versions and extensions of 
CW for ten years ago (on hundreds of subjects of Master degree student types in 
ergonomics, computer science, multimedia and automation) [5]) brings us to specify 
the CWE, aiming at facilitating the use of CW. This environment must assist the 
evaluators during the various evaluation stages. Thus while referring to the CW 
evaluation process, the evaluation comprises three stages: the preparation of the 
evaluation, the inspection of the system and the results analysis. Fig. 1 provides UML 
use case diagram of the environment. We distinguish two types of actors: supervisor 
and evaluator. 

As the use case diagram suggests, the supervisor is the one who manages and 
supervises the evaluation process. He or she prepares the evaluation and analyses the 
results, while the evaluators intervene during the inspection phase. They thus inspect 
the tasks chosen by the supervisor with a method chosen by the supervisor among the 
various CW versions and extensions proposed by CWE.  
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Fig. 1. UML Use Case Diagram 

3.1   Phase 1: Preparation of the Evaluation 

The phase of preparation consists in defining the entries of the evaluation and the 
contexts of use of the system. During this phase, the supervisor carries out the 
following activities: the specification of the system to be evaluated, the modeling of 
the end users of the system, the choice of the scenarios and the analysis of the tasks to 
be evaluated. Fig. 2 gives a total insight of the screen pages available for that. 

Specification of the System to Be Evaluated. This activity consists in gathering 
information concerning the interactive system to be evaluated according to a model. 
This model must provide the evaluators with information enabling them to be aware 
of the domain concepts and the field jargon. This activity is carried out by using the 
screen page “System” (see Fig. 2). This screen page has two tabs making it possible to 
specify the system to be evaluated. 
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Fig. 2. Global insight of CWE screen pages 

The first tab allows characterizing the system to be evaluated. It allows entering  
the name and the textual description of the system. The domain, the motivation and 
the context of use of the system can also be described. This information can help the 
supervisor to choose the evaluation method which the evaluators will have to use. In 
CWE, several types of motivation are proposed, such as: motivation related to 
industrial product or general public products. According to the case, for example, the 
productivity and the cost (industrial case), the design, the esthetics and the ease of use 
(case of the general public) will be favored. This first tab allows also entering the 
features of the system and the aspects of each feature. A feature is a limited part of the 
system: an aspect of a feature is a way of making use of that particular feature [6]. 

The second tab allows constituting the specific terms of the domain. To describe 
them in the form of lexicons, we adopt the model suggested by [11]. This model 
describes a term by two types of description: the notion and the behavioural response. 
The notion (denotation) described the symbol (WHAT) and the behavioural response 
(connotation) makes it possible to obtain information about the context (HOW, 
WHERE, WHEN, etc). These lexicons as well as various information of the first tab 
are at the disposal of the evaluators during the inspection phase (use case “Learn the 
entry of the evaluation”). 

Modeling of the Users. This activity is very important insofar as the CW method 
recommends in the beginning that the evaluators must be in the position of the real 
users of the system. This activity thus consists in gathering information concerning 
the real users; this leads to a user model. This model must inform various aspects of 
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the real users (as recommended in [2, 23], for example), their knowledge and their 
background. This modeling uses the screen page “User” (see Fig. 2). This screen page 
comprises two tabs. The first one is used to enter the information concerning their 
global knowledge in computer science; this knowledge (Low, Medium or Good) is 
evaluated from a general outlook, from the various platforms (Personal Computer, 
Workstation or PDA…) and the various operating systems known. The second tab is 
used to enter the backgrounds of the users about the system to be evaluated: expertise 
(Beginner, Intermediate, or Expert), type of use (Discretionary or Mandatory), 
frequency of use (Low, Medium or High), etc. 

Choice of the Scenarios. The choice of the scenarios must take account of the budget 
and the available time for the evaluations as well as the importance of the various 
tasks supported by the system. Thus it is necessary to choose as most representative 
scenarios as possible, i.e. scenarios which embrace as much as possible the whole 
functionalities of the system. For that it is necessary to use the principle suggested by 
[6]: i.e. a minimum of scenarios, which embrace the maximum of system features and 
aspects of these features, has to be chosen. The screen page “Scenario” (see Fig. 2) is 
dedicated to this activity. It allows naming and describing each scenario as well as the 
actors and resources concerned. Then for each entered scenario, the concerned 
features and aspects of features are checked off. The supervisor can add or remove 
scenario to determine those which it is necessary to evaluate according to the 
principle mentioned above. 

Task Analysis. Once the scenarios chosen, their analysis is carried out: it is a 
question of describing and of breaking up them. The screen page “Task” (Fig. 2, and 
without reduction in Fig. 3) allows describing a scenario by entering the information 
necessary to the description of an activity. According to [14], this information is those 
described in Fig. 3: goal, duration, frequency, etc. The screen page “Task” also makes 
it possible to break up the scenarios hierarchically in order to obtain a succession of 
actions. It is this continuation of actions which will be evaluated while answering the 
questions of the method chosen by the supervisor. 

The Choice of the Evaluation Method. This stage consists in choosing the 
evaluation method to be used among the various versions or extensions available in 
CWE. It is pointed out that CWE can contain several evaluation methods. The screen 
page “Method” (see Fig. 2) allows adding new evaluation method. CWE supports the 
following methods : CW version 1 [12], CW version 2 [21], CW version 3 [27], 
Heuristic Walkthrough (HW) [24], Norman CW [22], streamlined CW [25], CW for 
the Web [1], CW With Users [4], Extended CW [9,10] and Distributed CW [3]. 

The screen page “Choosing Method” (see Fig. 2) proposes the list of the methods 
known by the environment. The supervisor can choose a method directly or ask the 
system to propose one adapted to the system to evaluate, according to a set of 
characteristics. For example, for an industrial or commercial application, the 
productivity is paramount and is often privileged compared to the ease of use. While 
for a domestic application, the ease of use can be paramount to market the product. 
Then for the latter, CWE can propose an evaluation method based on the theory of 
learning by exploration CE+ [20] (like CW in its first version). 
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Fig. 3. Task analysis screen page 

3.2   Phase 2: Inspection 

The phase of inspection of the tasks comprises two main stages: evaluation handover 
and evaluation. 

Evaluation Handover. This stage allows the evaluators being familiarized with the 
field concerned with the system to evaluate. For that, a screen page “Learning” (see 
Fig 2) proposes four tabs. They allow exploring the information concerning the 
system and its users whom the supervisor introduced into the preparation phase. 

The first tab gives information on the system to be evaluated: its various 
characteristics and functionalities as well as the various terms used in the field 
concerned with the system. This leads the evaluator to interact with the system while 
understanding the various messages available in this one. 

The second tab gives access to information about the users (knowledge, 
background…). Evaluators who have this information on their minds could simulate 
easier the cognitive processes followed by the future users. The third and fourth tabs 
give information about the scenarios and the various actions to be evaluated. 

During this stage, the evaluators can explore the tutorials proposed by CWE in the 
“Help” menu. These tutorials concern as well as the CW versions and extensions as 
CWE.  

Evaluation. The second stage relates to the evaluation of each concerned task by 
using the selected evaluation method. According to our approach, each method 
comprises a set of questions which can be divided into four categories: the category of 
the questions to answer before the execution of the action, the category of the 
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Fig. 4. Confrontation of results obtained by several evaluators (extract) 

questions to answer during the execution of the action, the category of the questions 
to answer after the execution of the action and finally the category of the questions to 
answer if the task is of co-operative category (while being based on the CW extension 
called: Groupware Walkthrough [19]). This categorization will be useful for possible 
comparative studies of the evaluation methods in the phase of results analysis. 

A CW extension can be also associated with other methods. For example, HW 
corresponds to the third CW version associated with a heuristic evaluation method. 
CW With Users corresponds to the third CW version associated with a think aloud 
evaluation method. 

The evaluation of a task consists in evaluating each action related to the task while 
answering each question suggested by CWE by using the screen page “Inspection” 
(see Fig. 2). According to our model, the evaluator must link the action to the context, 
then he/she answers positively or negatively each question while justifying his/her 
answers. CWE records the answers and the justifications provided by the evaluator. A 
negative answer announces the existence of usability problems which the evaluator 
must also record by providing the following information: the number of the problem, 
its description, justification, percentage of the users who can encounter the problem, 
frequency (low, often, very often, or always), gravity (Tolerable, Moderate, Serious or 
Critical) and possible solutions to solve the problem. 
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3.3   Phase 3: Analyzing Inspection Results 

The objective of the results analysis is to produce a usability problem description 
report. For that, the supervisor must use the data provided by the evaluators during the 
inspection phase. CWE produces in particular the following dashboards: summary of 
the results, confrontation of the results obtained by the evaluators, confrontation of 
the results obtained using different methods, synthesis of the usability problems, 
confrontation of the usability problems found by evaluator, and confrontation of the 
usability problems found using different methods. 

From these various dashboards and information relating to the system, the users, the 
tasks and the evaluators, the supervisor can carry out the following activities to produce 
relevant evaluation reports (according to the recommendations of [8]): to detect the false 
alarms, to detect the evaluator’s errors, to evaluate the evaluator’s biases, to evaluate the 
severity of each problem, to detect the conflict recommendations and finally to examine 
the problems according to several abstraction. The table inside the Fig. 4 allows for 
example detecting some evaluator’s errors by examining the provided justifications. 

4   Conclusion and Prospects 

We have described in this article the design of CWE. It is an assistance environment 
for the ergonomic evaluation of interactive systems. This environment exploits 
several versions and extensions of the Cognitive Walkthrough method, and 
encompasses the three main phases used for an evaluation. 

CWE is under development and tests. It allows modeling various versions and 
extensions, including versions and extensions with two passes as “Heuristic 
Walkthrough” [24], or “Cognitive Walkthrough With Users” [4]. It is an open system 
which allows adding other CW version or extensions. CWE should in the middle term 
contribute to the improvement of the methodological and technological aspects of 
CW. On the methodological aspect for example, our model requires each answer to be 
justified (in order to facilitate later interpretation of it).  

Even if we do not have yet real results from evaluations, we can conclude that 
preliminary objectives are achieved such as the facilitation in using CW versions and 
extensions, the possibility of analyzing the evaluation results considering various 
characteristics of the system, evaluator profiles and evaluation methods. 

We plan thereafter to make comparative studies about interactive systems from 
different domains evaluated by evaluators with different profiles, using various 
methods implemented in CWE. This will enable us to improve progressively the 
knowledge about CW and its versions and variants, with the aim for example to 
predict which method fits better for each type of interactive system. 
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