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Abstract 
 

Efficient methods for rapid evaluation of television (TV) interaction devices are missing. 

This thesis presents how the Cognitive Walkthrough method can be modified to suit the 

demands of engineers in a development process. Moreover, the thesis also investigates how 

Personas can be applied to support the Cognitive Walkthrough method. The Modified 

Cognitive Walkthrough method was applied and tested in an actual development project on 

remote control design. The study suggests that the method can detect usability problems on 

TV interaction devices at an early stage of development. Further, the results indicate that it 

is easy to understand the method and apply it as part of the engineering practices.  
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Chapter 1 

Introduction 

 

When you develop a product, it is important to consider its usability. Dumas (1993, p.4) 

defines usabality as: “Usability means that the people who use the product can do so 

quickly and easily to accomplish their own tasks”. Moreover, he emphasizes the 

importance of knowing, understanding, and working with potential users of the product, 

since no one can substitute for them.  

There are many different methods to evaluate a product’s usability, such as Heuristic 

Evaluation (Nielsen, 1992), usability testing (Dumas, 1993) and Cognitive Walkthrough 

(Polson, Lewis, Rieman, & Wharton, 1992). However, these and other methods are 

mainly developed for evaluating the usability of computer software. As a result, there is 

an absence of methods for evaluating hardware products. Dumas (1993), for example, 

points out that “hardware, software, interface, online help, print manual, and training 

materials are all part of the product”. Hence, it is clear that all of the parts above should 

be considered when evaluating a product’s usability.  

The fact that most methods, have been developed to evaluate software, leads to problems 

when it comes to the field of TV interaction. The market today consists of a range of 

different TV graphic user interfaces (GUIs), and the trend is to implement more and more 

interactive features in these. One key device for handling all these interactive features is 

the remote control. The user interfaces of remote controls are basic and consist often only 

of labeled buttons, so the methods developed for evaluating software are therefore 

unsuited for remote controls. Moreover, there are often different manufactures that 

produce the remote and the actual TV GUI. This fact further complicates the evaluation 
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of the usability of the devices, since the remote control needs to be evaluated as a 

separate unit. 

One of the companies that develop remote controls for TV interaction is Motorola 

Mobility. Their product development lifecycle is normally about 25 weeks from the 

accepted design to the production of the device. Motorola continuously look at improving 

their current evaluation of their devices by investigating different methodologies. 

According to Motorola, the method has to be rapid and efficient, and should be 

implemented so it can be executed within the scope of the development project. The 

evaluation phase often needs to be as short as two days. Motorola is interested in 

evaluating both the usability and ergonomics of their upcoming products, and the 

methodology should be such it can be of general use of all their TV interaction devices. 

For example, one evaluator would go through data collection in day one, and analyze the 

results in day two.  

The purpose of this thesis is to present a Modified Cognitive Walkthrough method for 

evaluating novel devices in the field of TV interaction. The method will be tested on one 

TV interaction device prototype, with a complement of using a persona to represent the 

likely user. The thesis contributes to the design and understanding of evaluation methods 

in the area of TV interaction devices with the following: 

- A method for rapid evaluation on TV interaction devices based on the Cognitive 

Walkthrough method 

- Evaluation of the approach with engineers working in an actual design project on 

remote controls 

- Adding the Persona method as a support to the Cognitive Walkthrough  

- Evaluation of how usable the Persona method is as a support to the Cognitive 

Walkthrough 

 

The thesis will first present a background of TV interaction, ergonomics, and descriptions 

of the Cognitive Walkthrough method and the Persona method. The next chapter will 

present the process of how these two methods were chosen for this project. Further, this 

thesis will present how the Cognitive Walkthrough method was modified based on the 
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stakeholder’s requirements, how these modifications were tested on a remote control 

prototype, as well as an analysis of the tests.  
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Chapter 2 

Background 

 

This background chapter will introduce the field of TV interaction, devices, ergonomics, 

the Cogntive Walkthrough method and the Persona method.   

2.1 TV interaction  

Interactive TV (The Interactive TV Dictionary & Business Index, 2011) is a two-way 

communication between the viewer and the provider of the service. It can include 

interactive advertising, electronic storefronts, electronic communication with others, and 

links to the Web. Interactive TV supports activities such as home banking, instant 

messaging, emailing, interactive music selection, voting during a program etc. The 

viewers can also get additional information such as information about actors, news, 

weather, sports etc. One technology for providing these interactive services is Internet 

Protocol Television (IPTV). Staelens et al. (2010) describes that IPTV is used for delivery 

of TV shows and other contents over private IP based networks, such as the Internet. 

IPTV provides the viewers to replay or start-over TV shows, view live television, or 

video on demand (VOD), and it brings more personalized communication and experience 

to the end user.  

The television viewers and users of the interactive services steps through the menus and 

make their choices by using a device. This device can for example be a classic designed 

remote control, a touchpad device, a cellphone, or a keyboard. The earliest remote 

controls only had about four buttons; two for changing channel and two for changing the 

volume, and this was enough at the beginning when the only use was to watch live 

television (Parker, 1998). The market today with the interactive television services 

requires the devices to give a lot more support to the user. Remote control developers 
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have a challenging task and have to come up with new solutions and devices, and to keep 

up with the constantly changing market of the televisions GUIs. According to Reedy 

(2009), the hardware that supports IPTV has been the last candidate for innovation, but 

this is slowly beginning to change. Many developers have launched keyboards specially 

made for TV interaction, to support the increasing need of text input to the TV (e.g. 

Motorola).  

2.2 Ergonomics 

Dul and Weerdmeester (2008) describes the field of ergonomics as focusing on how to 

design technical systems, appliances and tasks in order to improve human safety, health, 

comfort and performance. The human is limited through its physical and psychological 

capabilities and the designer has to have these limitations in mind so he can prevent 

unsafe, unhealthy, uncomfortable or inefficient situations for the user. Most people may 

think of pure material or physical factors such as posture, lifting, and pulling, when they 

hear the term ergonomics. However, it also includes environmental factors such as noise, 

vibration and climate, as well as information and operation, and work organization (Dul 

& Weerdmeester, 2008). When manufactures are designing interactive devices and 

handheld tools, it is not only important for them to consider factors such as that the 

device cannot be to  heavy or uncomfortable to use in general, they also have to think of 

who the user will be. By doing so, the designer can optimize the product regarding to the 

particular group of users’ limitations.  

According to Dul and Weerdmeester (2008) the following user characteristics are 

important: 

• Age 

• Nationality 

• Reading abilities 

• Special needs 

• Level of education 

• Experience with similar tasks and systems 

• Frequency of the task 
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• Motivation 

• Psychical environment  

• Possibilities for education and training 

• Existence of other user groups 

There are several design aspects to have in mind, such as familiar layouts, feedback from 

the device, size and typeface of letters and use of colors. Depending on what the user 

group is, the designer has to customize the dialogue between the user and the system; it 

has to be user friendly, consistent, suitable for learning and forgiving (Dul & 

Weerdmeester, 2008). One method for evaluating the systems usability considering the 

real user is the Cognitive Walkthrough method, described below.   

2.3 Cognitive Walkthrough 

The Cognitive Walkthrough was first proposed by Lewis, Polson, Wharton and Rieman 

(1990).  It is a methodology for performing theory-based evaluations of user interface 

designs (Polson & Lewis, 1990; Polson et al., 1992). The methodology is based on a 

theory of learning assigning usability and usability problems of a system early in the 

design process (Polson & Lewis, 1990). It focuses on the cognitive processes the user 

needs to perform tasks with the system and where potential failures might occur. It 

evaluates if the users can perform the tasks with little or no formal instruction or informal 

coaching. The methodology is therefore appropriate on evaluating designs where the user 

must or prefer to master the new application by learning through exploration, instead of 

for example reading manuals (Polson et al., 1992). A cognitive walkthrough can be 

individual or a group process, used by the designer him-/or herself on mockups or even 

just on the design specification (Polson et al., 1994). The input to a cognitive 

walkthrough, as described by Polson et al. (1994), is a detailed design description of the 

user interface, a task scenario, explicit assumptions about the users and the context of use, 

and a sequence of actions which leads the user to succeed in a task or several tasks.  

The Cognitive Walkthrough is based on a model of the cognitive processes involved in 

successful exploration. This model is related to Norman’s (1986) theory of action which 

includes: 
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• Establishing the Goal  

• Forming the Intention 

• Specifying the Action Sequence 

• Executing the Action 

• Perceiving the System State 

• Interpreting the State 

• Evaluating the System State with respect to the Goals and Intentions 

2.3.1 The Cognitive Walkthrough Model 

Except of Norman’s cycle, the model used in Cognitive Walkthrough also consists of the 

cognitive mechanisms that control the cycle (Polson et al., 1992). Initially, a goal 

structure is derived from the user’s task. This goal structure consists of a top goal which 

represents the overall task, intermediate level goals defining task decomposition, and 

individual actions as the lowest level of goals. Propositions represent the goals and these 

propositions are linked to other goals, to background knowledge, to objects in the 

environment, and to actions. Activation goes through these links from the top goal to the 

representations of actions. When an action is activated and executed, the system 

interprets the response and modifies the network of propositions which generates a new 

cycle.  

For getting an action executed, there has to be associative connections between a user’s 

goal and the representation of the action. Polson and Lewis (1990) give an example of a 

user’s goal of turning a system off. If there is a button with a label “off” available, the 

expected user action is to press this button. There are four linked propositions here 

(Polson et al., 1992): the representations of the user’s currently active goal, the button 

label, the button description including its location, and the action of pressing the button. 

For succeeding in this particular action, the label has to share terms with the goal, it has 

to be placed on the button, and the user has to know that the button can be pressed. The 

knowledge can differ depending on what the user population is, it is therefore important 

to establish whether the model and the walkthrough should reflect the behavior of, for 

example, expert system users (with additional functions) or novice users. 
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The execution of a physical action in the lowest level of goals will achieve the subgoal, 

and a sequence of such actions will eventually allow the user to achieve the higher-level 

goals (Polson et al., 1992). When an action has been taken, the goal structure is revised 

where feedback from the system play an important role. Through feedback, the user can 

determine whether a goal has been accomplished and generate new goals for subtasks. In 

situations when there are two or more subgoals with actions that has to be executed in an 

ordered sequence, Polson et al. (1992) describe “and-then” structures. The first subgoal 

has to be accomplished first, and then the second subgoal. Further, there can be situations 

where the first subgoal is associatively connected to the original goal, and an 

accomplished first subgoal can cause deactivation of the original goal by mistake. Polson 

et al. (1992) calls this supergoal kill-off phenomenon. This can for example happen when 

the original goal is to give a system a code, where the subgoals is to type in the code and 

then press the enter key. The accomplishment of the first subgoal (type in the code) can 

be associatively connected to the original goal (give the code), and therefore cause the 

enter key to not be pressed. To prevent this from happen, the Cognitive Walkthrough has 

a check for possible supergoal kill-off.  

2.3.2 The Procedure 

The cognitive model described above is used in the Cognitive Walkthrough with a printed 

form containing specific guidelines. This allows the analyst to use the method without 

having any background in cognitive psychology. The Cognitive Walkthrough consists of 

two phases, preparation and evaluation. These two phases are described below:  

Preparation: 

1. The evaluator selects a suite of tasks that represents things that users will want to 

do with the system. The tasks should be made up of sequences of basic tasks.  

2. The tasks are then described from the point of view of the first-time user. The 

descriptions of the tasks have to be realistic without any terms that real users 

would not use, and notes are taken about any special assumptions about the state 

of the system. If there are complex tasks with subtasks, these should be listed in 
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this step as well. Besides this, any background knowledge that is required from 

the user to do the correct task decomposition is recorded on a form.  

3. A sequence of actions is specified for each selected task. It is important that this 

sequence is the best available of the interface. The reason for evaluating the best 

instead of a poorer sequence is that it tells more about the needs for modifying the 

system. If an evaluation is done of a poorer sequence and problems are detected, 

little has been learned. According to Polson et al. (1992), the designer may be best 

suited to specify the actions, though this can vary.  

It can be difficult to choose the right level of action sequence. Each keystroke can 

be considered as a separate action, which can result in evaluation at a very low 

level and long sequence that require insignificant analysis. However, if the 

analysis is done at a level too high when the actions are clumped together, 

important problems can pass by unnoticed. Polson et al. (1992) recommend to at 

first divide the actions very finely, and to eventually combine them into larger 

units when it is clear that no potential problem will be missed.  

The Cognitive Walkthrough can, as previously mentioned, be done at very early 

stages of the design phase, so a complete interface may not be available. This 

requires the designer to provide detailed specifications of the interface’s 

appearance before each action, and the feedback and behavior of the interface 

after each executed action.  

4. The analyst needs to make predictions about the user’s goals, hard and easy 

actions for the user and what changes of the interface they will recognize as 

progress. Their background knowledge of such as experience with different 

applications on the same system, with similar applications on other systems, or 

with similar interfaces might be relevant to the analyst.  

5. In the last step of preparation the analyst determines what goals the user will have 

at the start of the interaction. These goals should be marked considering if they 

are based on the task description, cues that are presented initially on the screen, or 

on background knowledge. If the goals are of “and-then” structures, the goal and 

subgoals for each structure should be noted, with a mark on the initial subgoal. If 

there are other possible goal structures, they should be listed and estimated to 
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what percentage on how likely the users are to have them. The idea with this step 

is to specify what the user’s goals are likely to be in the initial stage, rather than 

what the actual goals should be to accomplish the task. The analyst then compares 

the users goals with the goals needed to perform the task, and the differences 

found between these two counts as problems.  

Evaluation: 

This phase evaluates each step of action that was identified in the preparation phase. It 

analyzes the interaction between the user and the interface, and forms are used to guide 

and record the analysis of each action. There are as many copies of the form as there are 

actions in the sequence.  

The analyst looks for possible failures of the exploration process model, and estimates the 

percentage of users that will succeed in a particular step in the exploration. Through this, 

the analyst can sort out which failures are the most serious. Polson et al. (1994) describes 

that the analyst notes the possible problems in each step, and proceed to the next step as if 

the correct action had been performed.  

The form has three sections:  

1. Goal Structure for the Current Step 

The “correct” goals are compared with the goals users are likely to have, the 

analyst checks whether the correct goals are likely to be present, if some users 

may not have formed them or may have discarded them too early. The analyst 

also checks whether the user is likely to bring over any inappropriate goals from 

the previous action. The detected goal problems are missing or inappropriate 

goals.   

2. Choosing and Performing the Action 

In this step, the analyst assumes that the user has the correct goals, and looks for 

possible action problems instead. The analyst looks for the following:  

o if the action is available 

o if the action is linked to some current subgoal (for example, if the system 

gives the user a cue such as “press 1 for more messages” or if the user has 
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some background knowledge “hanging up the phone will terminate this 

transaction”) 

o if there are any competing, incorrect actions connected to current subgoals 

o if the user has enough time to make the necessary selection 

o if the action is easy to execute 

3. Modifications of the Goal Structure 

This final step of the analysis considers how the systems response changes the 

user’s goal structure. Most of the goal modifications come from the system’s 

response, so this phase of the analysis begins with a description of that response. 

The following points are made:  

o If some progress has been made toward some current goal. Otherwise, the 

user  may create a new goal, to quit or back up 

o Identifying accomplished goals, the analysis considers whether the user 

has got enough information to indicate this 

o Identifying if there are any goals that the user might find accomplished, 

but might look as they are 

o If any goals in a “and-then” structure appears to be complete, and if there 

are any supergoal kill-off problems 

o If there are any new goals created on the basis of the information provided 

from a prompt or menu or from background knowledge after executing an 

action. The percentages of users forming or not forming goals at this stage 

is input data to the initial stage of the analysis of the next section 

After the Walkthrough: 

After the evaluation, the results go to the designer who can correct the problems detected. 

The designer then goes through the walkthrough forms and notes the goals and stimuli 

that have caused problems, and evaluate the new design for the same task to make sure it 

does not cause problem at the same step. Polson et al. (1992) recommends the designer to 

go through the entire walkthrough in order to get the new interface fully checked, since a 

change in one sequence can cause an incorrectly match with another goal. Polson et al. 
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(1994) have listed fixes to avoid detected failures associated with the four criteria of the 

walkthrough analysis:  

Will the user be trying to achieve the right effect? If the user is not trying to do the right 

thing, the action might be eliminated, a prompt might be provided to inform the user 

about the action which must be performed, or some other part of the task might be 

changed so the user will understand the need for action. 

Will the user know that the correct action is available? The user can have the right goals 

but not know that the correct action is available. The changes here can be a menu or a 

prompt which displays the right action, or replacing a simultaneous key combination with 

a single keystroke.  

Will the user know that the correct action will achieve the desired effect? If there is a 

failure in this section, the designer might provide more labels and descriptions which are 

familiar to the user, regarding to how the user would describe its task.  

If the correct action is taken, will the user see that things are going OK? The user might 

need more feedback from the system, and feedback should indicate what happened 

instead of just that something happened.  

2.3.3 Evaluation of the Method 

Polson et al. (1992) note that people with background in cognitive science find it easier to 

get started with the method. However, persons new to the methodology can apply it 

successfully. It is important that the terms of goal structure with supergoals and subgoals 

are explained, as these are new to many designers.  

Background knowledge and experience, poor control of the Cognitive Walkthrough 

procedure and uncertainty about facts are examples of factors that produce differences 

amongst analysts. Polson et al. (1992) therefore recognize the benefit of group discussions 

while analyzing, to integrate different viewpoints. Lewis, Polson, and Rieman (1991) 

describes that problems are more likely to be caught up if the group includes people with 



 

14 

 

various backgrounds: a user-group representative, a graphic arts specialist, designers or 

programmers of similar products, etc.  

2.4 Personas 

There are several different techniques that can be used to define the users, that is, their 

goals, beliefs and desires. If the user profile is not developed before the time for a 

usability test, this is the first step in planning the usability test (Dumas & Redish, 1993). 

One way to establish who the users and what their goals are is to make Personas.  

The method of making and using Personas in a design process was created by the 

company Cooper in the 90’s (Cooper & Saffo, 1999). Alan Cooper, the founder, and 

designer Wayne Greenwood began to create characters to represent different types of 

people. They discovered that conversations about the product design and functionality 

became much easier using these characters. The following work consisted of developing 

an entire method around this, and this resulted in a goal-directed method with a primary 

focus in the goals of the user, buyer, or the manufacturer (Goodwin, 2009). Personas are 

used to embrace other people’s thoughts, goals and perspectives. An artificial person 

makes it easier to do this than for example reading a list of information.  

Goodwin (2009) describes how the work with creating Personas starts with stakeholder 

interviews to get information about the product, which the users would be, what the users 

need and what the challenges are. The next step is to identify likely roles of the people 

that will use and buy the product, and to decide on how many user interviews that are 

needed (this number depends on how narrow or broad the roles are). The questions 

should not consider the users desires of a new design or the solutions of problems, but 

equip the designer team with a good understanding of the users’ goals, major tasks, 

opportunities for design and their mental models.  

After the interviews are carried through, they are coded regarding goals, frustrations, 

skills, frequency, quantity, priority, mental models, interaction with others, 

demographics, and physical characteristics. These categories are likely to arise in every 

project, but there might be additional categories unique to each project. The codes can be 

divided into bigger clusters and taxonomies, and various tools such as affinity diagram, 
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decision trees, graphs and charts can be used to help making conclusions from the data 

(Goodwin, 2009). The analysis continues with identifying behavioral and demographic 

variables, and the interviewees are mapped to these variables in order to find patterns 

amongst the users. Once the patterns for each persona are established, the team defines 

the goals for each of them (Goodwin, 2009). 

Personas are written as a one- to two-page story based on their demographics, 

frustrations, environments, skills and capabilities, feelings, attitudes, and interactions. 

They should be written in the perspective of a real person and consist of a believable 

photo. Following the written personas are scenarios, which describes the future use of the 

product in a persona’s point of view. Scenarios are stories with a beginning and an end, 

and help the designers to define requirements about which functions the product should 

provide. The process then continues with framework design based on the personas and 

the requirements, and eventually a detailed design of the product (Goodwin, 2009). 

Common mistakes of working with personas are according to Goodwin (2009) to include 

design solutions in them, to write to much biographical details, to forget the important 

use of scenarios and design skills, and to invest too much in the making of personas.  
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Chapter 3 

Method 

 

This chapter will present the research process of the study, the interviewing method and 

how the modifications and persona were made.  

3.1 Research Process 

The work started with a stakeholder interview, followed with a survey of existing 

usability inspection methods, see Figure 1. Three of these methods were chosen during a 

workshop meeting with our stakeholder, two evaluating methods and one for defining the 

user. One of the evaluating methods was Cognitive Walkthrough, and it was modified 

two times with one test on each modification. The Persona method was chosen as a 

support for defining the user. The work with using and modifying these methods is 

described in Chapters 4 and 5.  

 

Figure 1. Presentation of the different steps in the research process  

 

3.2 Stakeholder Interview 

An interview with our stakeholder was conducted in the beginning of this project. The 

purpose of this interview was to get more information about what requirements Motorola 

had, so that appropriate methods could be sorted out. The interview consisted of 

questions about what type of products the method should evaluate, whether the focus of 

the evaluations should be on ergonomics, appearance, mental/physical demands on the 
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user, the likely customers, what resources they would have to execute the evaluations in 

the future, and so on (Appendix A). There also was a continuous contact with the 

stakeholder throughout the project, with feedback of the methods, as well as designing of 

the device from his part.  

3.3 Meeting with Stakeholder 

Eight existing usability methods were sorted out after the stakeholder interview. These 

methods were presented to the stakeholder at Motorola in a workshop oriented meeting. 

None of them were methods for specifically evaluating remote controls; instead they 

were made for evaluating software (Heuristic Evaluation, Cognitive Walkthrough, 

Usability Testing, Comparison with Guidelines, etc.) as well as some techniques for 

understanding the users. Four of the methods (Heuristic Evaluation, Personas, Cognitive 

Walkthrough, and Usability Testing) were considered as more appropriate regarding to 

Motorola’s requirements and devices, and these were presented more thoroughly during 

the meeting. A discussion regarding pros and cons of the methods led to an exclusion of 

Usability Testing because this method requires real users, extensive preparation, as well 

as analysis of the tests. 

The remaining part of this thesis will focus on the usage of Personas and Cognitive 

Walkthrough. The modifications and tests of the Cognitive Walkthrough will be 

presented, as well as the result of the Persona and the usage of this. The work of Heuristic 

Evaluation can be read in the thesis of Bjerke (in press).  
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3.4 Modifying Cognitive Walkthrough 

The Modified Cognitive Walkthrough method was created in five stages: 

1. A detailed study of the original Cognitive Walkthrough method by reading 

articles written by the creators. The method was summarized to be used as a 

support in the upcoming stages of modification 

2. The first modification was based on the markets demands of a quick, easy and 

efficient method. Information from the up to then performed meetings with the 

stakeholder at Motorola and meetings with our supervisor at the university were 

also considered. The stages in the original method that seemed to complicated and 

unnecessary to the intended use were removed, and modifications were done on 

other parts   

3. The Modified Cognitive Walkthrough was tested on one of Motorola’s products 

in the form of a paper prototype. Three evaluators, the two of us and the 

stakeholder, followed the instructions and performed the whole walkthrough from 

beginning to end. The results and noted problems with the current modified 

method were written down. The stakeholder was immediately after the performed 

walkthrough asked questions about how what problems he experienced with the 

method, and which parts he felt good about 

4. The method was modified again based on the results from the first performed 

walkthrough  

5. Another walkthrough was performed using the new modifications of the method. 

This evaluation was done on a CNC model (hard plastic) 

3.5 Persona Method 

The persona work started with defining the potential users, a discussion with the 

stakeholder at Motorola resulted in a sufficient narrow user group. Motorola provided the 

project with seven users to the interviews, and two additional users were selected, so a 

total of nine persons were interviewed.  

Interviews are often used as a complement to other techniques (Wilson & Corlett, 2005), 

as in this study. Kuniavsky (2003) writes that interviewing is a tool to really know the 
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user’s experience in the field of usability, and it is performed in a formal and 

standardized way. The interviewer should have a neutral state of mind about the product 

and ask open-ended questions in order to prevent biased answers. The goal is to collect 

the user’s feelings, thoughts, and experiences about the product.  

An alternative to these nondirected, also called unstructured, interviews is to work with 

structured interviews (Sharp, Rogers, & Preece, 2007). The questions in a structured 

interview are closed instead of open-ended, and are preferably used when the goals are 

clear and specific questions can be identified. A semi-structured interview is the third 

option, which combines both previous mentioned interviewing techniques. Kuniavsky 

(2003) points out several difficulties with conducting and performing interviews such as; 

finding the right questions, avoiding words with multiple meaning, assuming that the 

interviewees can answer the questions, misleading answers, and a lot more. 

The interviewees in this study were between 23 and 49 years old, three women and six 

men. Seven of the interviewees were employers at Motorola with different occupations. 

The remaining two were one student and one self-employed. Mutual characteristics for all 

the interviewees were that they all had an interest in new technology and none of them 

had any deeper knowledge in designing TV interaction devices. A question template was 

made to be used as a guide during the interviews, and they were performed in a semi-

structured character, see Appendix B. Characteristics of the user described by Dul and 

Weerdmeester (2008) as well as recommendations from Goodwin (2009) were considered 

when conducting the question template. Two of the interviews took place in a home 

environment and the remaining seven took place at a conference room at Motorola. The 

interviews took from 15 to 30 minutes to carry out, one person asked the questions while 

the other person took notes. The interviewees were presented with information about the 

interview and ethical aspects in the beginning of the interviews. All interviews except one 

were recorded and the recordings were used as support to the notes.  

The data from the interviews were coded regarding behavioral and demographical 

aspects, and variables were made based on the coding. The interviewees, represented as 

numbers, were placed on axes and in categories belonging to the variables, and patterns 
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amongst the interviewees were marked up with different colors. This work resulted in one 

persona which is described in the result part of this thesis.  
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Chapter 4 

Modified Cognitive Walkthrough 

 

The study of the original Cognitive Walkthrough method resulted in a brief of the 

method, some of it presented in the Chapter 4. The requirements from Motorola that the 

method had to be rapid, efficient and easy were considered while determining which parts 

of the original method should be included or excluded. Overall, the two modifications 

resulted in one document called “Quick reference guide to Modified Cognitive 

Walkthrough” which consists of instructions and descriptions of the method. They also 

resulted in two forms; “Modified Walkthrough startup sheet” and “Modified Cognitive 

Walkthrough for a Problem Action”. Especially the latter form was simplified by not 

include aspects such as goal structure, since these was considered as too time consuming 

and specific for the intention of a rapid evaluation. The two modifications and their 

belonging forms will be described in this chapter, as well as their performances in the 

tests.  

4.1 Modified Cognitive Walkthrough, Version 1 

The parts that excluded in the first modification were: 

• Writing success and failure stories 

• The form for writing down the anticipated users  

• Factors not highly relevant to evaluation of interaction devices, such as time 

constraints for executing an action, called “time-out” by Polson et al. (1992) 

• Modification of the Goal Structure (related to the system response), and forms 

related to this 
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The first topic was erased due to making the method more rapid, writing success and 

failure stories was considered to be rather time consuming. The form for writing down 

anticipated users was erased due to the added use of personas, which would be used as a 

help to represent the user in a more relatable way than a form. Some system related 

factors were also erased, such as time constraints, since the TV interaction device itself 

seldom gives the user any time constraints. The modification of the goal structure was 

also removed since the device itself does not give the user any particular feedback that 

would change the goal structure. Further motivations about the modifications can be read 

in the discussion, Chapter 6. This first modification resulted in two forms and one 

document with instructions, described below (can be seen in whole in Appendix C);  

Quick reference guide to Modified Cognitive Walkthrough 

This document is not a part of the original method, but is added in this modified version 

to be a help to the evaluators that are inexperienced in using the Cognitive Walkthrough 

method. It consists of three parts; the first part is instructions for the preparation- and 

evaluation step, as well as instructions for what to be done after the evaluation. The 

second part provides short descriptions of all the preparation steps, and the third part 

describes the questions in the form “Modified Cognitive Walkthrough for an Action”.  

Modified Cognitive Walkthrough startup sheet 

This form consists of eight points: which device the evaluation will be executed on, the 

chosen task, names of the evaluator/s, date, a description of the task, action sequence, 

anticipated users, and the user’s initial goals. The evaluators fill in this form in the 

beginning of each evaluation. The form follows the layout of Polson et al. (1992) startup 

sheet.  

Modified Cognitive Walkthrough for an Action 

This form is filled out for each action in the action sequence. It consists of which task the 

action belongs to, what number the action has in the action sequence, and the goal 

structure for this step. So far, it follows Polson et al. (1992) recommendations. After this, 

instead of having the two parts “Choosing and executing the action” and “Modification of 

the goal structure”, the form only consists of four questions for the evaluators to answer:  
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- Will the user understand that this step is needed to reach their goal?  

- Will the user notice that the correct action is available?  

- Will the user understand that the required step can be achieved by the action?  

- Does the user get appropriate feedback if they make the appropriate action?  

The evaluators answer these questions by marking either “YES” or “NO”. The evaluators 

comment as to why/why not this is or is not a problem. For the questions with the answer 

NO, the evaluators goes on by appreciating how many of the users that will consider this 

as a problem on the scale: [0 %, 25 %, 50 %, 75 %, 100 %]. The scale is taken from the 

original method. 

4.1.1 Performance of Version 1 

This first modified method was tried out once at a paperboard model one of Motorola’s 

remote control prototype for TV interaction. The device was a remote control for IPTV 

interaction and was in an early stage of the design cycle. The evaluators were the 

stakeholder at Motorola and two students with a background in usability. The persona 

“Stefan Lindgren” was used to represent the likely users of the device.  

During this first evaluation the following results and problems with the method and its 

forms were discovered:  

Quick reference guide to Modified Cognitive Walkthrough 

The first two parts, overall instructions and description of the preparation steps, of this 

document were read by the novice evaluator and gave him an insight in how to perform 

the evaluation. The third part which consisted of descriptions of the questions was read 

when needed during the evaluation for each action. This system of going back and forth 

between the reference guide document and evaluation form was experienced as rather 

repetitive.  

Modified Cognitive Walkthrough startup sheet 

This form was filled in by the stakeholder, but the line for “anticipated users” was left out 

since the persona represented the users. “User’s initial goals” was also left blank. 
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However, the main goal of the selected task was spoken out. The chosen task was that the 

user would rent the movie “The American” through the VOD-service. The “action 

sequence” was filled in by going through all the needed steps, as the users would have 

executed them, for accomplishing the selected task. This resulted in a total of 12 actions. 

Modified Cognitive Walkthrough for an Action 

The steps in the action sequence were evaluated by filling in this form one by one. Eight 

of the twelve actions were evaluated, since some of the steps re-occurred in the action 

sequence. All eight actions received the answer “YES” in the following three questions: 

“Will the user understand that this step is needed to reach their goal?”, “Will the user 

understand that the required step can be achieved by the action?”, and “Does the user get 

appropriate feedback if they make the appropriate action?”. Therefore, none of these 

questions discovered any problems.  

Five actions received the answer “NO” in the question “Will the user notice that the 

correct action is available?”, and the percentage of users that would have a problem with 

each action was appreciated to 50 %. All problems and details of the device cannot be 

presented since the device is not released. Examples of the problems we identified on the 

remote control after this evaluation were:  

- Some buttons were perceived as quite indistinct 

- Labels could be misinterpreted as touch-buttons 

- One key needed a more intuitive placement 

- Difficult combinations of keystrokes 

- Difficult to navigate with chosen navigation solution  

The stakeholder (who also was the designer of the remote control) kept the forms after 

the evaluation and got a written summary of the detected problems on the device. This 

summary was used as a help when the stakeholder revised the remote control’s design 

after the evaluation.  
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4.2 Modified Cognitive Walkthrough, Version 2 

Based on the results from the test of the first Modified Cognitive Walkthrough, a new 

modification was done on the method and resulted in a couple of changes in the forms, 

instructions and descriptions. See the entire documents in Appendix D. 

Quick reference guide to Modified Cognitive Walkthrough 

The instructions in the first part of this document remained more or less the same as the 

first version. However, one important difference was the instruction of how to go through 

the evaluation. Instead of evaluating each step in the action sequence, the evaluators are 

instructed to mark the actions where they think a problem can occur as they write the 

action sequence down. This change was done due to the findings of the first modification 

as being to repetitive. The evaluation is in this second modification executed only on the 

marked problem actions. The third part of this document which contained descriptions of 

the questions used in the evaluation was removed entirely, simplified descriptions were 

instead put under the belonging questions in the evaluation form. In this way, the 

evaluators do not have to switch to the reference guide every time they feel unsecure with 

the meaning of a question.  

Modified Cognitive Walkthrough startup sheet 

The part of “user’s initial goals” was removed from this form due to removing additional 

complex goal related parts.  More space was added to write down the action sequence 

since the eight lines was not enough in the first test. The line “Anticipated users” was 

moved up in the document, and later changed to the name “Persona” since the suggestion 

in the Modified Cognitive Walkthrough is to use a persona to represent the users.  

Modified Cognitive Walkthrough for an Action 

The part “Goal structure and mismatch with likely goals” was removed and replaced with 

“Goal for this step” since this was perceived as a tricky part in the first test, and no users 

were considered to have any other goals than the current goal.  

The first three questions in this form were modified into:  
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- Will the user understand that this step is needed to reach the goal of the task? 

- Is it obvious for the user that the correct action is a possible choice here? 

- Are there other actions that might seem appropriate to the current goal? 

These changes were due to making the questions easier to understand and more relatable 

to TV interaction devices. The test of the first modification showed that only one of the 

four questions detected any problems so the intent with changing the questions was to 

hopefully capture problems on other questions as well.  

The fourth and last question “Does the user get appropriate feedback if they make the 

appropriate action?” was removed since the first test showed that this question was 

perceived as rather unnecessary. This is due to the fact that feedback from a TV 

interaction device is quite absent. A new fourth question that captures some ergonomic 

aspects of the device was added instead:  

- Is there anything physically tricky about executing the action? 

The scale on how many users that would have a problem was removed and replaced with 

a new grading scale, taken from the method of heuristic evaluation (Nielsen & Mack, 

1994): 

0 This is not a problem at all 

1 Cosmetic problem only- need not be fixed unless extra time is available on project 

2 Minor usability problem- fixing this should be given low priority 

3 Major usability problem- important to fix, should be given high priority 

4 Usability catastrophe- imperative to fix this before product can be released 

4.2.1 Performance of Version 2 

The second version of the Modified Cognitive Walkthrough method was tried out on a 

CNC (hard plastic) model of the same device that was evaluated on the first version. The 

same evaluators participated and the persona “Stefan Lindgren” was read once again 

before the evaluation. We presented the changes in the new modified version to the 

stakeholder at the initial stage of the evaluation.  
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The chosen task was that the user would schedule a recording of the Swedish TV 

programme “Halv åtta hos mig” on the channel TV4. The actions needed to accomplish 

this task were written down in the action sequence of the startup sheet, and the evaluators 

at the same time marked which actions that would possibly cause problems. Of a total of 

six actions, three were marked as possible problem actions. These three were then 

evaluated separately, using the form “Modified Cognitive Walkthrough for a Problem 

Action”.  

The answer to the first question “Will the user understand that this step is needed to reach 

the goal of the task?” got the answer “YES” for all of the problem actions, and detected 

no problems. The question “Is it obvious for the user that the correct action is a possible 

choice here?” got the answer “NO” for all of the three actions.  

The question “Are there other actions that might seem appropriate to the current goal?” 

got two “YES” and one “NO”.  The last question “Is there anything physically tricky 

about executing the action?” got one “YES”. Some of the problems we identified on the 

remote control after this evaluation were: 

- Printed text on the remote control could be mistaken for a key 

- Difficult to perceive separate directions on the navigation solution 

- Confusions of buttons when navigating in the menu of the interface 

The problems were rated using the new scale and received rates from 3 (major usability 

problem) to 4 (usability catastrophe). No new problems with the method were discovered. 

However, the stakeholder still found the method as being quite repetitive. This fact and 

other results will be discussed in the result discussion part of this thesis. 
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Chapter 5 

Persona Result 

 

The interviews gave us information about thoughts and beliefs that potential users have 

on remote controls in general, how familiar they are of using IPTV, their demographics, 

etc. The coded interviews resulted in three demographic variables:  

- Age 

- Education 

- Household 

The behavioral variables were:  

- Interest in new technique 

- Willingness in buying new technology 

- Time spent on watching TV 

- Possessing of extra services on the TV (VOD, surf, pay-per-view etc.) 

- Wish to have extra services 

- Experience of using keyboard for interaction with the TV 

- Negative things with remote controls 

- Demands on remote controls 

- Has the standard remote controls for the TV-set been replaced 

- Desired functions in a remote control for interactive services 

- Would buy a keyboard for interaction with the TV 
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The patterns from the interviewees that arose on the axes of the behavioral and 

demographic variables resulted in two potential user groups, see Appendix E. These two 

user groups showed to have similar goals, and since each persona has to have unique 

goals according to Goodwin (2009), only one persona was written. The chosen group to 

represent this persona was the group that answered that they had extra services in their 

TV today.  
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The persona, Stefan Lindgren:  

Stefan Lindgren  
Stefan is 38 years old and works as a project leader at Ericsson in 
Linköping. He was born and raised in Karlstad, and moved to 
Linköping to study engineering in computer science. He lives in a 
villa together with his wife and two kids, which are four and six years 
old.  
Stefan is quite interested in new technology, mainly technique used in 
the everyday life. He thinks that it is important to be aware of the 
latest technology, but does not feel the need to buy the latest products. 
Stefan and his family have two TVs at home, sometimes the family 
watches TV together and sometimes separately. It is most often 
Stefan’s wife who decides what program they will watch, Stefan 
himself watches TV about 1-2 hours a day. The family has the large 
package from ComHem and they use the set-top box mainly for renting movies and 
recording programs and movies. 
Stefan has no experience in surfing on the net using the TV, or using a keyboard in 
interaction with the TV, although he can imagine himself using a keyboard in the future.  
Stefan’s opinions on his current remote controls are that they have too small displays and 
that some buttons are too big or too small. Something he finds particularly annoying is 
when his remote controls react poorly when he pushes the buttons. On the weekends 
when Stefan and his wife watch movies, Stefan finds it hard to find the right buttons on 
the remote control in the dark.   
Stefan finds it frustrating to have several different remote controls. It is important for the 
remote control to support all of the functions in the TV and set-top boxes if he buys a 
new one. Until then the family will use the remote controls that followed with the 
purchase of the products. 

 

Stefan’s goals with remote controls 

Design: Stefan wants the remote control to feel comfortable in his hand and the buttons 
to be placed intuitively. 

Functionality: The remote control has to react quickly when Stefan pushes a button and 
support all the functions in his TV and boxes.  

Solid: It is important for Stefan that remote controls are not fragile since his small 
children often drop them on the floor. 

Intuitive: Stefan wants the remote control to be so easy to use from the first time that he 
doesn't need the manual.  

  



 

34 

 

 

  



 

35 

 

 

Chapter 6 

Discussion 

 

Cognitive Walkthrough was chosen due to its suitable properties; no real users were 

needed to perform this evaluation which suited our stakeholder’s requirements of a rapid 

methodology well. It was also chosen due to the focus of evaluating user scenarios/tasks, 

this was considered as a good way to understand how the user would use the device. The 

Modified Cognitive Walkthrough method found areas of improvement on the remote 

control prototype, presented in Chapter 4. Some of the problems detected were 

considered to be a severe problem for the first-time user, such as misinterpreting labels 

for touch buttons. This is probably because of the fact that the remote control prototype 

we were evaluating with our method is quite novel and therefore has a different design 

than usual remote controls. The importance here is to balance the innovative designing 

with user friendliness, and to have the user in mind when designing. Another type of 

problem was labeling, size, and placement of buttons. Some of these problems are 

probably unavoidable when designing a remote control. By performing an evaluation 

with the Modified Cognitive Walkthrough the stakeholder could detect problems at an 

early stage. This is a big advantage with the method, since the market demands rapid 

productions. The method also provides the evaluator to find problems on his/her own 

without necessarily having to include other colleagues.  

One other advantage with the Modified Cognitive Walkthrough is that little time is 

needed to perform the evaluation. In this project, one user scenario/task was chosen at 

each of the two tests of the modifications. The first test took about 1 ½ hour to execute, 

and the second was executed in one hour. The number of tasks that should be evaluated 

does in our opinion depends on the complexity of the device and how many different 

functions each task covers different. Based on these factors, a likely number of tasks 
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could be three to six for TV interaction devices. It would therefore take from three to six 

hours to execute an entire evaluation with the Modified Cognitive Walkthrough method. 

In that aspect, the method fulfilled the stakeholders’ requirements of performing data 

collection in one day, and the second day can be used to go through and analyze the 

results.  

The tests of the modifications were done by the stakeholder at Motorola and the two of 

us. All of us had experience in usability and design. Lewis et al. (1991) recommends that 

the evaluators have different backgrounds, so it would have been interesting to try out the 

method on for example programmers at the company. However, the method can be 

conducted by a single evaluator in the future, so it was our focus to ensure that the 

stakeholder understood the method.  When we asked the stakeholder if he thought the 

method could be used by his colleagues (without any background in usability) he said 

yes. He thought that the structure of the method would make them to really excogitate 

each step and part of the design. The stakeholder did not feel that the method got him to 

look at his design from a new perspective, because he already had a background in 

usability. It however helped to confirm to him that usability is an important aspect in 

designing and evaluating devices. Overall, the Modified Cognitive Walkthrough was 

perceived as easy to use during the tests of the modifications. A reason for this can be the 

reference guide, which provides a novice evaluator to understand the different steps of 

the method. However, the stakeholder at Motorola felt that the method overall was quite 

clumsy and that it felt repetitive with the forms for evaluating the actions. We made the 

method less repetitive in the second modification by eliminating the need of evaluating 

each action in the action sequence, but future work is needed to make the method work 

even more rapid.  

The Cognitive Walkthrough method was modified two times. The first modification was 

tested before the work on the second modification begun. This method of an iterative 

modification provided us to improve the method regarding the problems detected in the 

first test. One alternative way of modification could have been to initial sit down with the 

stakeholder and present the entire original method. A discussion with the stakeholder and 
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testing the elements in the original method could have resulted in a faster exclusion of 

unwanted parts.  

The first modification focused on simplifying the forms, and making the method more 

applicable to evaluating TV interaction devices. Overall, the structure of performing a 

Cognitive Walkthrough was kept intact in this first modification. One major change 

between the original method and the modifications were the exclusion of goal structure. 

The original method instructs the user to write the goal structure of each action, and how 

this changes after the action. This felt rather unnecessary in the evaluation of TV 

interaction devices, since the needs for actions are clear and no particular feedback from 

the device would change the goal structure. If the evaluation instead would have been on 

both the device and the GUI of the set-top box, the goal structure could have been a 

relevant part due to possibilities of changings in the goal structure as the user got 

feedback from the GUI. 

The Persona method was investigated with the motivation of providing the evaluators 

with a picture of a likely user that is easy to relate to. The stakeholder at Motorola found 

the persona “Stefan Lindgren” to be much like himself, and this resulted in him feeling 

that not many new insights about the user were added. However, he can through this 

persona get confirmation about his design and that he can presuppose that his own 

thoughts about the product are somewhat correct considering the particular user group of 

this product. If the target group instead would have been for example retired people, the 

method of Personas might have been perceived as more helpful to get new insights of that 

user group. Overall, we felt that the persona fulfilled the purpose of providing a picture of 

the user. There were for example times during the evaluation that some problems with the 

design nearly were rejected since the user would learn how to use the device, but our 

persona stated that he did not want to read the manual. This helped us to come back to the 

perspective of a first-time user.  

The market of TV interaction is very broad, so the work with defining a user group for it 

is quite difficult. Aspects of however it is a low-cost device or not, if it will be bought as 

an additional device or follow with the purchase of a set-top box, can affect the defining 

of a user group. These and other aspects of a product are not always entirely set in the 



 

38 

 

beginning of a design process, and can possibly change a couple of times during the 

process as well. It is therefore important to keep contact with the stakeholders and 

designers throughout the designing of an evaluation study. Future persona work can 

concentrate on developing several personas where each persona covers different user 

groups considering age, technical knowledge, technical interest, and so on.   

All of the interviews in this study went smoothly and we got elaborated answers from 

most of our interviewees. This is probably due to the semi-structured character of the 

interviews, where we followed a question template with follow-up questions, and asked 

the interviewee additional questions where it felt suitable. The section of ergonomics 

presented aspects of the user that are important to know, and our interviews provided an 

insight in several of these such as; age, level of education, motivation, physical 

environment, frequency of the task, etc. We planned the persona creation to be rapid; the 

interviews to be executed in one day, and the analysis and writing of the persona to be 

done in day two. This felt sufficient, regarding to the purpose of the persona to be used 

only as a complement to the other methods.  

The original goal-directed method developed by Cooper highlights the importance of 

using other parts of their method, such as scenarios, for total effect of the persona 

(Goodwin, 2009). Coopers intentions are that personas should be used to understand the 

users prior to design, and to use scenarios as an indication of how the product should be 

used in the future. This is a consideration that all users of the Persona method should 

have in mind, since the benefit of using them can be decreased if the entire method is not 

followed (Goodwin, 2009). Since we used the persona to only represent the likely user as 

a complement to the Cognitive Walkthrough, we did not follow the original Persona 

method’s intention of using personas in the initial design process. However, we perceived 

the persona as being a good way to represent the user during the evaluation as previously 

mentioned.  

The research process in this project worked well. We got clear requirements from the 

stakeholder, both through the interview and at the check-up meetings. The check-up 

meetings provided us with an arena to bounce ideas with each other throughout the 

project. An alternative research approach would have been to also investigate other 
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similar companies, and how they choose to evaluate their devices, for example by 

interviewing them.  
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Chapter 7 

Conclusion 

 

This thesis has presented how Cognitive Walkthrough can be modified to support rapid 

evaluation of TV interaction devices. Moreover, we also investigated the use of Personas 

to support the evaluators with a description of a likely user during the Cognitive 

Walkthrough. The evaluation of the approach was done in an actual engineering project 

on remote control design. The study indicates that the Modified Cognitive Walkthrough 

method can be used for rapid evaluation on TV interaction devices, particularly remote 

controls, to detect usability problems with the devices at an early design stage. The 

Persona method can be used as a support to represent the likely user in the Modified 

Cognitive Walkthrough, but defining the user group is somewhat hard in the market of 

TV interaction devices. Future work shall focus on streamlining the Modified Cognitive 

Walkthrough even further, but still maintain its advantages.  
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Appendix 

A: Stakeholder interview questions 
 

1. What products should the evaluation methods be applicable on? Solely remote 

controls and keyboards? 

2. Where should the focus be of the aspects mentioned below? Are there any other 

aspects that are more important? 

- Ergonomics, the product’s performance, interaction between product and 

user? (Could include all) 

- What the users feel about the products appearance? (The products esthetics) 

- Which mental/physical demands the product puts on the user, and the other 

way around? 

- The competition with other similar products? 

3. What is the budget for executing the evaluations in the future, and is this 

something we need to consider while designing our study? 

4. What is the target group that you would like to focus on during the evaluations? 

5. Do you have any available users for the evaluations or should we find these 

ourselves? 

6. Is it possible to provide the participants with any compensation? 
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B: Question template for the user interviews 
 

We are studying the bachelor program of Cognitive Science at the University of 
Linkoping. This spring we are working on our bachelor thesis here at Motorola.  
This interview will take about 10-20 minutes. 
Your participation is completely volunteer, anonymous and your answers will only be 
used in this project. You do not have to answers all question and you can choose to break 
at any time.  
Is it OK with you if we record the interview? The recordings will only be used for 
supporting our work with analyzing the interview. 
If you have any questions about the project feel free to ask after the interview! 
 

1. How old are you? 

2. What education do you have? 

3. What are your occupation? 

4. How many people are they in your household? 

5. Grade from a scale of 1-7, how interested are you of buying the latest technology?  

6. What sort of technology are you most interested in? 

7. Who in your household are in charge of what you are watching on the TV? 

8. How much time do you spend on watching TV per day? How do you use your 

TV? 

9. Do you use any extra services (rent movies, internet surf, record programs etc.)? 

- If yes: How do you use these extra services?  

- How often do you use them? 

- What support do you get from the remote control using these services? 

- If no: Why? 

- Would you be interested in using any extra services in the future? 

10. Is there anything negative about remote controls? 

11. What demands do you have on remote controls? 

12. What is the best with the remote control you use today? What do you use it for? 

13. Have you replaced the standard remote control for your TV-set against another 

one? If yes: Why? How do they separate? 

If no: Would you like to replace it? What for? 
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14. Tell what functions you would like to have on a device for surfing, chating, 

changing channel, recording and any other TV-interactive services? 

15. Do you have any experience in using a keyboard for internet surfing on the TV? If 

yes: What experience? 

16. Can you see yourself buying a wireless keyboard in the future for interaction with 

the TV? If yes: Tell what you would use it for? Please, motivate your answer. 

 

Thank you for participating! 
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C: Cognitive Walkthrough forms, Version 1 

Cognitive	Walkthrough	startup	sheet	
 

Device:  

Task:  

Evaluator(s): 

 

Date:  

 

Task Description:  

 

 

 

 

Action Sequence: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
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Anticipated Users:  

 

 

 

 

User’s initial Goals: 
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Quick	reference	guide	to	Cognitive	Walkthrough	

Instructions 

Preparations	

1. Present a detailed design description of the device (30 min) 

2. Decide on a task or several tasks (20 min) 

3. Make explicit assumptions about the user population, either by reading a 

persona or making a user profile (15 – 30 min) 

4. Fill in the form “Cognitive Walkthrough startup sheet” for each task (15 

min/task) 

5. If the evaluation is done by more than one analyst; decide on which role each 

member of the evaluating team will have. For example, one person has the role 

of recorder or scribe, one facilitator, and the others contribute with various kinds 

of expertise (10 min) 

 

(Look at the “Description of the Preparation steps” if needed during this phase) 

The Evaluation 

1. Go through the form “Cognitive Walkthrough for an Action” for each of the steps 

in the action sequence (1 hour/task) 

 

(Look at the “Description of the Questions” if needed during the evaluation) 

After the Walkthrough 

1. Hand over the results from the evaluation (the filled forms) to the designer 

2. The designer goes through the forms and notes the goals and stimuli that have 

caused problems 

3. The designer corrects the detected problems  

4. It is recommended that the designer evaluates the new design with another 

Cognitive Walkthrough for the same task that caused problems  
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Description	of	the	Preparation	steps	

Present a detailed design description of the device  

A detailed description of the device is presented to the evaluators; this provides them to 

understand the device and to decide on the correct actions of each task. 

Decide on a task or several tasks  

Choose 1 – 5 tasks to be evaluated. Each task’s evaluation takes about 1 hour, so the 

number of tasks depends partly on time available.  

Make explicit assumptions about the user population, either by reading a 

persona or making a user profile  

During the walkthrough process, the evaluators will make detailed predictions about the 

users; what goals they will form, what actions they will find easy or hard, what changes 

they will recognize as progress. To do this, the evaluators must have an idea about what 

the user population is. A “persona” can be used to find out what the user’s background 

knowledge is and the user’s experience with similar devices. The evaluators make 

assumptions about the user population and their experience if a persona is not 

available.  

Fill in the form “Cognitive Walkthrough startup sheet” for each task 

Each task analysis starts with filling in this form.  

- The “Task Description” is made from the point of the view of the first-time 

user 

- The “Actions Sequence” is a numbered list of all the actions the user should 

perform to accomplish the task 

- The “Anticipated Users” shortly describes the user population 

- The “User’s initial Goals” describes what goals the user will have at the start 

of the interaction. These goals should be marked up as to whether it is based 

on the task description, cues presented to the user, or background 

knowledge.  
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Description	of	the	Questions	
 

Goal structure for this step and mismatch with likely goals:  

What are the current goals at this step? Which percentage of users will not have 

these goals, based on the analysis at the end of the previous step? Are there any 

unwanted goals, not appropriate at this step, formed by some users? 

 

Will the user understand that this step is needed to reach their goal? 

 Does the user understand the need for action? Is the user trying to do the right 

thing? 

 

Will the user notice that the correct action is available? (e.g. is the 

button to press sufficiently visible?)  

Is it obvious that the correct action is a possible choice here?  

What label or description is associated with the correct action? Is it clearly linked 

with this action? Is there a menu, a labeled button, or a prompt which displays the 

right action? 

Is there any physically tricky about executing the action?  

 

Will the user understand that the required step can be achieved by 

the action? (linking goal and action) 

Are there other actions that might seem appropriate to some current goal? Are 

there any familiar labels and descriptions to the user? 

 

Does the user get appropriate feedback if they make the appropriate 

action?   

Will the users see that they have made progress towards some current goal? What 

will indicate this to them? What is the system’s response? 

Does the system indicate what happened instead of just that something happened? 

Does the user need more feedback from the system? 
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Modified	Cognitive	Walkthrough	for	an	Action	

Task:  

Action#: 

Goal structure for this step and mismatch with likely goals: 

 

 

 

 

 

 

 

Will the user understand that this step is needed to reach their goal? 

   

[Yes]  [No] 
 

a. Comments as to why/why not: 
 
 
 

b. What is the likelihood they will have a problem understanding the need 
for this step?   
[0, 25%, 50%, 75%, 100%] 

 

Will the user notice that the correct action is available? (e.g. is the 

button to press sufficiently visible?)  

 
[Yes]  [No] 

 
a. Comments as to why/why not: 

 
 

b. What is the likelihood they will have a problem noticing the availability 
of the correct action?   
[0, 25%, 50%, 75%, 100%] 

 

Will the user understand that the required step can be achieved by 

the action? (linking goal and action) 
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[Yes]  [No] 
 

 
a. Comments as to why/why not: 

 
 
 

b. What is the likelihood they will have a problem understanding the 
correct action?   
 
[0, 25%, 50%, 75%, 100%] 

 
 

Does the user get appropriate feedback if they make the appropriate 

action?   

 
[Yes]  [No] 

 
a. Comments as to why/why not: 

 
 

b. What is the likelihood they will have a problem noticing/understanding 
the feedback?   
 
[0, 25%, 50%, 75%, 100%] 
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D:	Cognitive	Walkthrough	forms,	Version	2	

Modified	Cognitive	Walkthrough	startup	sheet	
 

Device:  

Task:  

Persona:  

 

 

 

 

Evaluator(s): 

 

Date:  

 

Task Description:  

 

 

 

 

Action Sequence: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
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8. 

9.  

10. 

11. 

12. 

13. 

14. 

15.  
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Quick reference guide to Modified Cognitive Walkthrough 

Instructions 

7. Present a detailed design description of the device  

8. Decide on one user scenario/task 

9. Make explicit assumptions about the user population  

10. Fill in the form “Cognitive Walkthrough startup sheet”, up to “action sequence” 

11. Go through all steps that are needed for the user to execute the task, and 
write them down in the “action sequence”. Mark the actions where a problem 
can occur for the user 

12. Go through the form “Cognitive Walkthrough for an Action” for each of the 

marked problem actions in the “action sequence” 

After the Walkthrough 

5. Hand over the results from the evaluation (the filled forms) to the designer 

6. The designer corrects the detected problems  

7. It is recommended that the designer evaluates the new design with another 

Cognitive Walkthrough for the same actions that caused problems  

Description	of	the	Preparation	steps	

Present a detailed design description of the device  

A detailed description of the device is presented to the evaluators; this provides them to 

understand the device and to decide on the correct actions of each task. 

Make explicit assumptions about the user population, either by reading a 

persona or making a user profile  

During the walkthrough process, the evaluators will make detailed predictions about the 

users; what goals they will form, what actions they will find easy or hard, what changes 

they will recognize as progress. To do this, the evaluators must have an idea about what 

the user population is. A “persona” can be used to find out what the user’s background 

knowledge is and the user’s experience with similar devices. The evaluators make 

assumptions about the user population and their experience if a persona is not 

available.  

Fill in the form “Cognitive Walkthrough startup sheet”  

Each task analysis starts with filling in this form.  

- “Anticipated Users” shortly describes the user population 

- “Task Description” is made from the point of the view of the first-time user 

- “Action Sequence” is a numbered list of all the actions the user should 

perform to accomplish the task 
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Modified	Cognitive	Walkthrough	for	a	Problem	Action	

Task:  

Action#: 

Goal for this step: 

 

 

 

Grade each problem detected (for the questions with the answer “No”), using this scale: 

0 This is not a problem at all 

1 Cosmetic problem only- need not be fixed unless extra time is available on 

project 

2 Minor usability problem- fixing this should be given low priority 

3 Major usability problem- important to fix, should be given high priority 

4 Usability catastrophe- imperative to fix this before product can be released 

Will	the	user	understand	that	this	step	is	needed	to	reach	the	goal	of	the	

task?	- Does the user understand the need for action? Is the user trying to do the right 

thing? 

   

[Yes]  [No] 
 

Comments as to why/why not: 
 

 

Is it obvious for the user that the correct action is a possible choice 

here?  

- Is the label clearly linked with this action? Is there a menu, a labeled button, or a 
prompt which displays the right action? 

 
[Yes]  [No] 

 
Comments as to why/why not: 

 

Are there other actions that might seem appropriate to the current goal?  

– Are there any other labels/buttons that can be mistaken as the correct action? 

 

[Yes]  [No] 
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Comments as to why/why not: 

 
 
 

Is there anything physically tricky about executing the action?   
 
[Yes]  [No] 

 
Comments as to why/why not: 
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E:	Demographic	&	behavioral	variables	
 

Age 

23 (9), 28 (1), 31 (5), 32 (8), 38 (3), 47 (4), 49 (7), 49 (2), 50 (6) (Medium-/mean value: 38 

år) 

Education 

High educated  Further educated 

3, 2, 4, 7, 6  1, 5, 8, 9 

Household 

Cohabit  Family 

1, 5, 8, 9, 6  2, 3, 4, 7 

Interest in new technology 

High  Medium  Low 

2, 3, 8, 9  1, 4, 6, 7  5 

Willingness in buying new technology 1-7 

 

1 2 3 4 5 6 7 

  2, 7 4, 6, 9 1, 5 3 8 

Time spent on watching TV 

1-2 h  2-4 h 5-6 h 6 < h 

2, 3, 4, 7, 6, 1, 8, 9 5 

Have got extra services 

Yes  No 

3, 1, 4, 6  7, 5, 2, 8, 9 

Wish to have extra services (Of the ones who do not have extra services) and 

reasons why they do not have it today. 

Yes:    

2 (it is too expensive), 7 (it is too expensive) 9 (the supply are too lousy)  

Nej: 

8 (it is better to use the computer) 

Experience of using keyboard for interaction with the TV 

Yes  No 

6, 5, 3, 2, 8, 9  7(would like to), 4 (have it but not used it yet), 1(would like 

to) 

 

Negative things about remote controls 

Nothing (1)  

You need so many (2)  

Ergonomic (5, 3, 8)   

Layout (6, 7, 3, 9) 

Fragile (4, 8)  

Not intuitive (4, 6)  
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Needless buttons (5) 

The buttons are hard to find in the dark (6, 8) 

Outwears (6) 

Slow reaction (7) 

Demands on remote controls 

Usefull/ Layout (7, 3, 4, 1, 5, 8, 9) 

Ergonomi c(1, 2, 3, 5) 

Functional (6, 2, 4, 1, 5, 8, 9) 

Shows in the dark (2) 

Sustainable (2) 

Reacts well (7, 8, 9) 

Has the standard remote controls for the TV-set been replaced 

Yes  No 

2, 3, 6  7, 4, 1, 5, 8, 9 

Desired functions of a remote control for interactive services 

Multifunctional (1, 2) 

Touch (2, 6) 

Instant feedback (2, 4) 

Clearness (4) 

Keyboard (7) 

Keyboard + touch (3, 8, 9) 

 

Would buy a keyboard for interaction with the TV 

Yes  No 

7, 2, 3, 1, 5, 9  6 (I would rather buy a tablet), 8 (I would rahter use my 

mobilephone)  

 


