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Abstract 
This thesis explores the relationship between usability and persuasion in the 

design of the interface for a smart-phone application. Using a usability study of an 

I-phone app combined with interviews with users and the designers, the roles of 

usability and persuasion in the design of the app and their influence on each other 

as design goals is discussed from both the users’ and designers’ perspectives. The 

application’s purpose is to support behavior change in users by giving them 

feedback on their electricity use in order to encourage them to switch their pattern 

of usage to reduce CO² emissions. This thesis should be of interest to interaction 

designers faced with the challenge of designing interfaces that are simultaneously 

both user-friendly and persuasive. While it is generally accepted that usability has 

a positive effect on the potential of a design to be persuasive little is known about 

the effects, if any, of persuasion on usability. This thesis proposes that the 

relationship between these two design principles is more complex than is 

generally assumed and that in certain situations they may even be traded off 

against one another.  This trade-off could be useful for designers framing design 

challenges involving usability and persuasion. 
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the Active House project, is part of a wider research study into Sustainable & 

Attractive Cities conducted by the Interactive Institute of Sweden in association 

with the Royal Institute of Technology in Stockholm and with sponsorship from 

Vinova under their Challenge Driven Innovation initiative. Innovation is an 
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There were many people who helped me to complete this master’s study and 

thesis; thanks to you all for your encouragement and help. I would like to give 

special mention to the Interactive Institute of Sweden’s energy division in 

Eskilstuna for their help and cooperation, without whom I could not have 

conducted this research project in the first place. Thanks also to my tutor at 

Mälardalen University, Carina Söderlund, for patience, encouragement and 

guidance. Thanks also to all the test participants and evaluators who gave their 

time and interest voluntarily, and to my Program Coordinator Bengt Köping 

Olsson and my teachers at Mälardalen University, Eskilstuna, Sweden. 

Thank you all very much for making this possible, 

Donal Freeney 

 

  



Donal Freeney Usability vs. Persuasion MDH 2014-06-09 

Page 2 of 77 

 

Contents  

Abstract ....................................................................................................................................... 0 

Foreword ..................................................................................................................................... 1 

Introduction ................................................................................................................................. 3 

Theory ......................................................................................................................................... 7 

Research Approach & Methods ................................................................................................ 13 

Results ....................................................................................................................................... 29 

Results - Usability Study .................................................................................... 29 

Results - Persuasion Study ................................................................................. 40 

Results - Usability & Persuasion........................................................................ 49 

Analysis .................................................................................................................................... 53 

Analysis - Usability Study ................................................................................. 53 

Analysis - Persuasion Study ............................................................................... 57 

Analysis - Usability & Persuasion ..................................................................... 61 

Conclusions & Discussion ........................................................................................................ 63 

References ................................................................................................................................. 65 

Appendices ................................................................................................................................ 72 

 

  



Donal Freeney Usability vs. Persuasion MDH 2014-06-09 

Page 3 of 77 

 

Introduction 
This thesis explores the relationship between two design principles, namely 

usability and persuasion, when applied to the design of an interface that must be 

both usable and persuasive. Usability and persuasion are broad terms and for the 

purpose of this study the term usability refers to how effective, efficient, and 

satisfying an interface is to use, or is perceived to be by its users. Persuasion in 

this study is considered as explicit and voluntary, with the user aware of and 

consenting to support for behaviour change in relation to agreed goals, and 

without the use of deception or coercion. Although much has been written about 

the influence of usability on persuasion in interface design, research into the 

influence of persuasion on usability is far less common. The generally accepted 

view of usability and persuasion in interaction design is that higher levels of 

usability increase the persuasive potential of a design; more usability equals more 

persuasion (Fogg et al., 2001; Kim & Fesenmaier, 2008; Leung & Underwood, 

2007; Norman, 2004, p.138). This thesis aims to contribute to a broader and more 

accurate picture of the relationship between usability and persuasion in interaction 

design by encouraging discussion about this relationship, in particular within the 

context of a persuasive smart-phone application. 

Smart-phones are becoming more and more common; in the USA alone nearly 

half of all adults now own a smart-phone (Smith, 2012). These smart-phones are 

being used today for much more than making phone calls, with the average user 

spending 2 hours a day using the device, of which only approximately 11 minutes 

are spent on making calls (Richmond, 2012). According to Apple Computer’s 

own report more than 50 billion apps have been downloaded from their online app 

store since it opened in 2008 (Apple, 2013) and the number of different apps 

available has topped one million (Ingraham, 2013). Smart-phone apps are 

available for a wide range of purposes, including entertainment media, games, 

social media and news. Apps are also available that encourage or support 

behaviour change in users, for example encouraging users to quit smoking (e.g. 

LivestrongApp - fig.1), or to lose weight (e.g. WeightwatchersApp – fig.1).  

Figure.1: Promotional screen-shots from a) Livestrong and b) Weightwatchers apps  

https://itunes.apple.com/us/app/livestrong-myquit-coach-dare/id383122255?mt=8
http://www.weightwatchers.com/templates/Marketing/Marketing_Utool_1col.aspx?pageid=1163301
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These apps themselves are relatively new and more research may be needed to 

establish their success at changing behaviour and whether resulting changes are 

long or short term. However research does already exist concerning the successful 

use of related technologies such as mobile phones, internet sites, and portable 

digital devices to support behaviour change in users. For example, a study in 

England of a support programme to help users stop smoking claims: “Smoking 

cessation support delivered via mobile phone text messaging doubles quit rates at 

6 months” (Free et al., 2011, p. 53). Web based social media have been shown to 

be an effective medium for encouraging health promotion (Korda & Itani, 2011). 

Mobile devices are being used to encourage and support weight loss, increasing 

physical activity, and diabetes self-management (Fjeldsjoe et al., 2009). Using 

computer based intervention techniques has been shown to be successful in 

reducing drinking among college students (Carey, 2009), and a medical report 

claims to have “strong evidence” that targeted mobile phone messages helped 

improve glycaemia control for diabetes patients (Liang, 2010).  

Mobile phones are particularly well suited to deliver support for behaviour change 

because of their ability to access users at all times and because they are so well 

integrated into the user’s natural environment (Heron & Smyth, 2010). Content 

can be tailored to the specific users and their needs, and the devices can even 

return feedback from users themselves. They can therefore deliver customised 

support to users in the contexts of their real lives, and at times and places when it 

may be most effective (Heron & Smyth, 2010). An example of this is a pair of 

Finish studies that successfully used a modified GPS system, the “Intelligent 

Speed Adaptation System” to persuade drivers to keep to speed limits (Päätalo et 

al. 2001, and Peltola et al., 2011).  

 

Figure 2: The Intelligent Speed Adaption System 

Internet and mobile phone based interventions or targeted messages have been 

applied in the growing area of sustainable interaction design. Sustainable 

Interaction Design is a field that uses design to reduce waste of the earth’s 

resources and reduce negative human impact on the environment and climate 

(Blevis, 2007).   
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An extensive review of 38 peer-reviewed intervention studies aimed at household 

energy conservation, recommends a multidisciplinary approach to behaviour 

change employing techniques that permit and support the desired new behaviour 

while also addressing the various psycho-social factors that encourage or inhibit 

the new behaviour (Abrahamse et al. 2005). Graml et. al. describe a persuasive 

web application that used this combination of technology and psycho-social 

theories of behaviour change to successfully reduce users electricity consumption 

(Graml et al., 2011). The results of these studies suggest that internet linked 

devices and in particular mobile devices such as smartphones are not only capable 

of, but are particularly well suited to, encouraging behaviour change in users. 

Mobility, Usability & Persuasion: Challenges for Interaction Designers 

The very fact that mobile devices are mobile and constantly available to the user 

presents particular challenges to the designers of mobile application interfaces. An 

almost unlimited variety of locations and environments, lighting conditions, noise, 

body positions, movement, and distractions must be considered, making ease of 

use an absolute priority (Gorlenko & Merick, 2003). After extensive usability 

studies on a wide variety of mobile applications researcher and designer Jakob 

Nielsen proclaimed that the current mobile user experience is “horrible” (Nielsen 

& Budiu, 2013, p. ix). Usability in mobile devices is a challenge for designers that 

must be given high priority. However, when behaviour change is the goal of an 

application then persuasion must also be given high priority, as any effort to 

influence or change behaviour is persuasive in nature (Fogg, 2003, p.16). In a user 

interface that must be both usable and persuasive what influence do these two 

design principles have on each other? Literature exists describing one side of this 

relationship; how usability can influence persuasion. Usability is said to increase 

the persuasive power of an interface by  enhancing trustworthiness and credibility 

(Fogg et al., 2001) and enhancing ease of navigation (Leung & Underwood, 

2007). But what about the effect of persuasion on usability, are these principles 

complimentary or can they be conflicting? What are the pay-offs and trade-offs in 

the relationship between usability and persuasion and how do they affect interface 

design and can this affect the user’s experience?   

While it may be argued that all information technology is in some way persuasive 

it appears that even systems that have an explicit intention to influence users’ 

behaviour are designed without specifically applying principles of Persuasive 

Design (Hasle, 2011). However this approach would not necessarily be 

problematic as long as applied usability principles increase the persuasive 

potential of the design, if it is true that more usability always equals more 

persuasion. Simplifying tasks for the user is even itself a principle of Persuasive 

Design (Fogg, 2003, p.33). But if the relationship between usability and 

persuasion is more complex, if it may not always necessarily be linear and one-

directional, then simply focussing on usability may not be enough to guarantee a 

high level of persuasive potential in a design.   
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The Research Purpose & Research Questions 

The purpose of this study is to explore the relationship between usability and 

persuasion in the interface design of a smart-phone application created to support 

behaviour change in users, and to provide designers with a new way of framing 

the challenges of being both usable and persuasive. 

The questions this research study aims to answer are: 

 When an interface in a mobile device must be both usable and persuasive 

a) how do these two design principles relate to each other? and b) how is 

this relationship experienced by the designers and by the users?  

 In the design of a persuasive interface what trade-offs are made between 

usability and persuasion?   

The intended audience for this thesis is primarily interaction designers engaged in 

designing app interfaces that encourage or support behaviour change in users, and 

interaction and user interface designers generally. The report may also be of 

interest to researchers interested in using mobile technology for behaviour change, 

and even designers or researchers interested in improving sustainability of human 

habitation through the application of new technology. 

Limitations 

This study is an explorative study of the relationship between the design 

principles of usability and persuasion. The study was not intended as a basis for 

redesign of an interface, and specific directions for redesign of the application are 

not suggested here. While human factors are relevant to the study and psycho-

social context of the app and its goals of encouraging and supporting behavioural 

change are discussed, they are not fields to which this research is expected to 

contribute.  

Technological details of the app are not within the scope of this study, such as for 

example: the mobile phone device itself; how the content is collected and 

transmitted to the app; or the programming code used. The app is part of a larger 

technological system; this system itself is not the focus of the usability analysis in 

this study. However, the persuasive elements of the app will be analysed in the 

context of the larger system, both in relation to the midterm goals of behaviour 

change in users and to the longer term goal of reduction in the amount of CO² 

released by production of electricity for domestic use.  

The results of this study are not expected to have statistical relevance. The study 

is not longitudinal therefore no measurements of actual behaviour change were 

possible as indications of the success or failure of persuasion in the application.  
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Theory 
Because it explores the relationship between two design principles applied to the 

creation of a user interface this study finds itself within an overlapping area of the 

fields of Interaction Design (IxD), User Experience Design (UxD), and Human 

Computer Interaction (HCI).  These multidisciplinary fields may all be considered 

generally to fall under the much broader field of Design.  However the study also 

focuses specifically on an interface created to encourage and support behaviour 

change in users; this places it within the field of Persuasive Technology or 

Persuasive Design (PD) and therefore even touches on the Social Sciences and 

study of human behaviour. More specifically, the object of study is part of a 

system that has as its goal influencing users’ behaviour to reduce CO² emissions, 

which places the study within the field of Sustainable Interaction Design.  

While studying a topic that touches upon such a broad and diverse range of 

overlapping multidisciplinary fields can at times be intimidating and even 

confusing, the breadth and scope of such a subject is also an advantage because of 

the variety of interesting and exciting theoretical sources available. For example, 

this thesis uses as a source of theoretical support Schön’s theory of Reflective 

Practice (1991), originally from the field of Social Science, and Norman’s theory 

of design as a process of Trade-offs (1983), Norman being a psychologist and 

researcher who has however published many works about Design.  

Schön’s theory of Reflective Practice has previously been applied successfully to 

design research, for example Valkenburg & Dorst (1998). In this theory Schön 

proposes that designers, among other professional practitioners, engage in a 

“conversation with the materials of a situation.” (Schön, 1991, p.78). This 

conversation involves setting the problem, comparing the situation to a known 

schema or model of a similar previously experienced situation; a model that is a 

simplification, governed by known laws and mechanisms, whereby specific 

actions ought to have specific outcomes. He describes this as a procedure of 

“naming” and “framing” the situation: 

When we set the problem, we select what we will treat as the 

“things” of the situation, we set the boundaries of our attention to it, 

and we impose upon it a coherence which allows us to say what is 

wrong and in what directions the situation needs to be changed. 

Problem setting is a process in which, interactively, we name the 

things to which we will attend and frame the context in which we 

will attend to them. (Schön, 1991, p.40) 

However, because reality is naturally more complex than any given model there 

may be unexpected outcomes when the designer “moves” or makes an adjustment 

to the design.  These unexpected developments are part of the creative process, 

inspiring new ways of approaching the situation. They are the manner in which 
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Schön describes the situation as “talking back” to the designer, and the process 

may be repeated over and again until a satisfactory workable definition of the 

problem is reached:  

When this happens, the designer may take account of the unintended 

changes he has made in the situation by forming new appreciations 

and understandings and by making new moves. He shapes the 

situation, in accordance with his initial appreciation of it, the 

situation “talks back”, and he responds to the situation’s back-talk.  

(Schön, 1991, p.79).  

According to Schön therefore this process of applying frames to a situation in 

order to help define the problem is central to the creative work of designers. One 

way of framing a problem is to view it as a set of opposing goals that must be 

balanced. Donald Norman call’s this balancing of goals a trade-off. For Norman 

being explicitly aware of these trade-offs is useful for designers:  

A central theme of our work is that, in design, there are no correct 

answers, only tradeoffs. Each application of a design principle has 

its strengths and weaknesses; each principle must be interpreted in a 

context. One of our goals is to make the tradeoffs explicit. (Norman, 

1983) 

Making a trade-off explicit would involve identifying what goals or principles 

present in the design may be balanced or considered to be in opposition to one 

another, and what the implications would be of increasing or reducing any of 

these elements or allowing one of them to dominate entirely. Norman illustrates 

this idea by looking at the potential trade-offs between aesthetics, usability and 

cost or ease of manufacture:  

If everyday design were ruled by aesthetics, life might be more 

pleasing to the eye but less comfortable; if ruled by usability, it 

might be more comfortable but uglier. If cost or ease of manufacture 

dominated, products might not be attractive, functional, or durable. 

Clearly, each consideration has its place. (Norman, 2002, p.151). 

But could the design principles of usability and persuasion be seen as opposing 

goals in a trade-off in certain design situations? The accepted view of the 

relationship between usability and persuasion in the literature is generally simple 

and one-directional; more usability equates with more persuasion. By this 

definition no trade-off would be possible since the goals are considered 

complimentary. Usability, and in particular ease of use, are crucial factors in 

successfully persuading users; contributing to a positive attitude towards the 

product, resulting in increased trustworthiness and therefore increased persuasion 

(Fogg et al., 2001). As Nahai states: “when it comes to influencing your 

customers online, part of the equation is making their lives easier” (Nahai, 2012). 
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A study of travel websites claimed that many of them appeared to have been 

designed without consideration of persuasive design and focused instead on 

aesthetics and usability in the belief that this would be enough to guarantee their 

persuasive goals (Kim & Fesenmaier, 2008). However a study into how usability 

and interactivity affected positive attitudes to online advertising found that 

increased interactivity only occasionally resulted in increased persuasion and 

sometimes even affected it negatively (Liu & Schrum, 2009). The relationship 

between usability, interactivity and persuasion may be more complex than is 

generally assumed.  

Online advertising has been shown to measurably reduce usability in websites: 

“Negative effects of advertising include a wide range of consequences for the 

quality of the user experience of the website”; including increasing cognitive load 

on the user, scanning and browsing difficulties, and causing negative attitudes 

towards the site (Brajnik & Gabrielli, 2010, p.972). Although advertising and 

persuasion are not the same things, it is worth considering the idea that carrying a 

persuasive message may come at some cost to the user’s experience of an 

interface. Using inbuilt restrictions in a design to influence users’ behaviour, for 

example, can be problematic. Norman warns against overuse of such “forcing 

functions” that attempt to coerce users by forbidding, combining or bundling 

certain activities together, without giving the user a choice. These attempts to 

control user behaviour come “at some cost to normal behaviour. It is important to 

think through the implications of that cost.” (Norman, 1983, p.134). 

Understanding the relationships between design principles and goals is important 

and useful for designers; in particular where there is potential for opposition or 

conflict between those goals.  

In order to explore the relationship between usability and persuasion we must 

assess both of these design principles as applied to the design by the designers and 

as experienced in the design by users. Looking first at usability this study adopts 

the definition provided by the ISO where usability is defined as “The extent to 

which a product can be used by specified users to achieve specified goals with 

effectiveness, efficiency and satisfaction in a specified context of use.” (ISO 

9241: from Benyon et al. 2005, p269). This focus on three factors, efficiency, 

effectiveness and satisfaction is reflected in Sander’s definition of good design; 

that products need to be useful, usable, and desirable (Sanders, 1992). In both 

cases the first two factors focus on the practicalities of getting a specific job done 

while the third allows for the emotional element of engaging with a product. 

While the practical nature of the first two factors of the definition, effectiveness 

and efficiency, allow for direct testing and diagnoses of faults, the emotional 

element of design is more difficult to evaluate, but is also highly important, 

especially as a differentiating factor between products (Norman, 2004, s.64).  
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Usability, as defined above, is also contextual, and in the case of a mobile 

application varying contexts of use such as location, environmental distractions, 

and lighting, must also be considered. Evaluating usability, attractiveness and user 

satisfaction can be complicated, in particular due to the lack of generalised theory 

of the sort available in other academic fields such as engineering, for example. 

According to Sutcliffe “interaction designers give advice in the form of examples 

and scenarios, leaving the practitioner to abstract generalisable laws and interpret 

them in a design context.” (Sutcliffe, 2002, p.1). What general advice there is 

available tends to be in the form of guidelines and heuristics rather than theory. 

Examples of such heuristic guidelines are Nielsen’s 10 Heuristics for Interaction 

Design (Nielsen, 1995) and Schneiderman’s Eight Golden Rules of Interface 

Design (Schneiderman & Plaisant, 2005, p.74). These heuristic guidelines are 

usually based on a combination of psychological theory and practical experience 

(Benyon et al. 2005, p.272) and typically refer to sets of indicators and properties 

a design should posses in order to make it usable. These include, for example: 

giving the users appropriate and useful feedback; ease of navigation; flexibility 

and choice for users; and indicators such as: simplicity of design and structure; 

legibility of text; and how consistently language and graphic elements are used 

across the interface. Heuristic evaluations are highly effective for discovering 

usability problems and using a heuristic list can bring “conciseness, memorability, 

meaningfulness and insight” to an evaluation (Ji et al. 2006, p.210). A heuristic 

list can be successfully assembled by combining usability guidelines from leading 

experts tailored to fit the specific type of product being assessed and its unique 

contexts of use (Suárez Torrente et al. 2012). As designer and researcher Kim 

Goodwin states: “Not all principles are created equal. Principles appropriate in 

one context may not apply to another.” (Goodwin, 2009, p.8). 

While there are many examples in research literature of usability studies and 

usability testing it is less common to find examples of assessments of persuasion 

in interface design. While the study of persuasion has origins as far back as 

ancient Greek texts on the art of rhetoric (Simons, 2001, p.14) the spread of 

computer technology through the 1990’s and early 2000’s has lead to the study of 

persuasion being increasingly applied to technology. This eventually evolved into 

a sub-discipline within the field of Human Computer Interaction that is often 

referred to as either Persuasive Technology (PT) or Persuasive Design (PD) 

(Mintz & Aagaard, 2012). One of the leading researchers in this growing 

discipline is B J Fogg. In his work Fogg outlines and defines several principles to 

help researchers and designers understand and use persuasion in technology. 

These principles are not entirely new, in many cases being adaptations of proven 

concepts from the far older field of rhetoric, yet there is significant evidence that 

they can be applied effectively to new technologies (Mintz & Aagaard, 2012).  

A persuasive technology is defined by Fogg as “any interactive computing system 

designed to change people’s attitudes or behaviors”. For Fogg the focus of 
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Persuasive Design lies on the planned persuasive effects of technology, rather 

than on any unintended side effects. Ethical considerations are of high priority and 

persuasion should not be confused with coercion or deception. Fogg defines 

persuasion in the context of Persuasive Technology as “an attempt to change 

attitudes or behaviors or both (without using coercion or deception)” [emphasis in 

italics is from the original text] (Fogg, 2003, p.15). Therefore knowledge of the 

designer’s intentions is important to determine if a system qualifies as persuasive. 

Fogg presents a model of behaviour for Persuasive Design where persuasive 

potential is dependent on three factors; motivation, ability, and triggers. The term 

‘trigger’ here refers to an event that encourages or reminds the user to act. All 

three factors must be accounted for to successfully change a user’s behaviour; the 

user must have “sufficient motivation, sufficient ability, and an effective trigger” 

(Fogg, 2009, p.1). Fogg suggests seven tools for developing persuasive designs: 

Reduction; Tunnelling; Tailoring; Suggestion; Self Monitoring; Surveillance; and 

Conditioning (Fogg, 2003, p.32 - 51). These tools may be regarded as guiding 

principles and can form the core of a heuristic list to assess persuasive potential of 

a design. A principle adapted by Fogg from the study of rhetoric is Credibility; 

referring to the credibility of the source of the system. Credibility is described as 

having two principal dimensions: Trustworthiness: that a source is fair and 

unbiased; and Expertise: the perceived knowledge, skill and experience of the 

source (Fogg et al., 2001). In this sense humans interact with computers as if they 

were people. Further elements associated with credibility are Surface: relating to 

appearance; and Reliability & Usability relating to how reliable and easy to use 

the system is (Fogg, 2003, p.122 - 141).  

The relationship between usability, persuasion and the surface appearance or 

aesthetic of an interface appears to be a complex one (aesthetics is a complex and 

broad area of research, in this paper the word’s use is limited to the visual 

appearance of an interface and what aspects of it users consider to be appealing or 

beautiful). Tractinsky argues that the beauty of an interface makes it more usable 

(Tractinsky et al., 2000 & Tractinsky, 2013), while it has also been counter-

argued that it can be usability that has an effect on perceived aesthetic (Tuch et al. 

2012). It is apparent that aesthetics or visual appeal is important to both usability 

and persuasion. 

Several factors make mobile phones particularly well suited to persuasive 

purposes. They have become more affordable and are popular across cultures 

making it possible to reach almost any target audience without needing an extra 

device, also they are versatile and pervasive - users generally have them with 

them at all times (Arteaga et al., 2012). The pervasiveness and availability of 

mobile phones makes them especially well positioned to influence user’s at the 

most appropriate moment for the information to be most persuasive, usually at the 

point when decisions are being made. Timing, giving the right information at the 

right time, is one of the most important principles of Persuasion (Hasle, 2011).  
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The fact that mobile phones can be connected to an information source that is 

constantly updated can also make them more persuasive because the information 

provided is considered to be current and relevant (Fogg, 2003, p.195). Another 

feature of mobile phones is that they are personal items that users experience 

closeness to, and can even be aware of context, time and location, thus the 

information provided can seem more relevant and personal, making users more 

open to influence and persuasion (Katz & Byrne, 2013). 

 “Persuasion always involves communication” (Bettinghaus & Cody, 1994, p.5). 

Viewing persuasion as a form of communication Bettinghaus & Cody apply 

communications theory to help analyse and assess persuasive potential; they 

emphasize the importance of the intentions of the sender and the communication’s 

effect upon the behaviour of the receiver, and suggest that comparing the 

correspondence between these two is an effective way of assessing persuasive 

communication. This type of linear or ‘transmission’ model of communication 

can be criticized for being unidirectional and oversimplified (Gozzi, 1999). 

However it can be argued that in the case of software interfaces a two sided 

exchange does not generally take place, as one side of the interaction is governed 

by choices already made by the designer before the interaction began (Prates et 

al., 2000). The difficulty level of the requested task and the opposition that can be 

expected to it should also be considered (Bettinghaus & Cody, 1994, p.17). 

Bettinghaus & Cody suggest persuasive communication can be broken down into 

four phases: attention: the receiver must notice or see the message; 

comprehension: they must understand the message sufficiently well; yielding; 

they accept the messages intended meaning and intend to act on it; and retention: 

remembering the accepted message long enough to act on it (p.64). From earlier 

studies it is apparent that the effects of persuasion can be measured by examining 

user’s behaviour after exposure to the persuasive technology to see to what extent 

their behaviour changed in the direction intended by the designers. For example: 

if a persuasive system designed to encourage users to save energy resulted in 

users actually saving energy (Abrahamse et al. 2005; Graml et al., 2011). 

Research into human behaviour indicates that people’s intention to engage in 

behaviour can be a reliable predictor of them actually carrying out the behaviour, 

and that attitude and beliefs are important factors in creating these intentions 

(Ajzen, 1991 & 2011). In a study using a mobile application to encourage users to 

engage in a healthier lifestyle it was found that changes in user’s behaviour could 

be successfully predicted based on their intentions and attitudes to the suggested 

behaviour change (Khalil & Abdallah, 2013). More specifically, attitudes and 

beliefs have even been found to be good predictors of energy saving behaviour 

(Seligman et al., 1983). This would suggest that data collected about test 

participant’s attitudes, beliefs and intentions may be reliable indicators of their 

engaging in a particular behaviour in the future and are therefore relevant for 

assessing the persuasive potential of a design.   
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Research Approach & Methods 
The purpose of this research project is to explore the relationship between 

usability and persuasion. The results of the study are expressed in terms of 

similarities and contrasts, influences and effects; predominantly verbal 

descriptions of qualities of the subject of the research, rather than numbers or 

statistics. This would suggest that a qualitative approach seems most appropriate 

for this study (Holme & Solvang, 1997, p.78). The use of qualitative data 

collection methods, and an analysis method that investigates and explores a 

subject rather than tests a theory, are usually associated with an inductive 

approach and interpretive stance to scientific inquiry; however this does not 

necessarily have to be the case (Knox, 2004). Knox argues that seeing interpretive 

and positivist stances as mutually exclusive polar opposites - always aligned to 

either inductive or deductive reasoning respectively - is limiting and misleading. 

Research methodologies, and in particular those that derive theory from data, are 

often combinations of iterations of induction and deduction, and differing 

methodologies can even be complimentary (Knox, 2004). This iterative 

combination of induction and deduction is often called abduction (Alvesson & 

Sköldberg, 2009, p.4).  

Applying complimentary methodologies is recommended by Alvesson and 

Sköldberg who call it a ‘Reflexive Methodology’; where, for example, a 

traditionally positivist perspective may be counterbalanced by acknowledgement 

of postmodern criticism of this perspective applied consciously and reflectively by 

the researcher (Alvesson & Sköldberg, 2009, p.271). This methodological stance 

accepts the positivist view that there is an external reality that can be observed and 

described, but is also sceptical of the ability of language to accurately describe it 

and of the objectivity of the observer (Alvesson & Sköldberg, 2009, p.318). A 

reflexive methodology would allow the use of hermeneutic theories in the analysis 

of the data, in particular the concept of the hermeneutic circle of understanding; 

describing how parts and whole are interrelated, and also the importance of 

empathy with the source. This is counterbalanced by an acknowledgement of 

more modern semiotic theories concerning language and meaning, allowing for 

the co-existence of differing interpretations of the same text (Alvesson & 

Sköldberg, 2009, p.268). This combination of approaches was applied in this 

study and was particularly useful in coding and analysis of the data.   

To examine the relationship between usability and persuasion in the design of a 

mobile application it seems logical that an understanding of both sides of the 

relationship is required. This introduces a natural conceptual split in the research 

with usability on one side and persuasion on the other; investigating the two 

halves under their own sets of criteria and then bringing the results together for 

comparison. Usability testing primarily focuses on the interaction between the 

user and the interface and there are many examples in the literature of usability 

testing that was conducted successfully without involving the designers (Nielsen 
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& Budiu, 2013; Sharp Rogers & Preece, 2007, p.591). Persuasion however is a 

form of communication which can be viewed as a message with a sender and an 

intended receiver, and is best evaluated when both of these perspectives are 

considered and compared (Bettinghaus & Cody, 1994, p.17).  

In the case of a smartphone application this would mean examining persuasion 

from both the designer’s and the users’ perspectives, introducing another natural 

conceptual split in this research project. With the Designer-User division 

established for the Persuasion side of the study it seems logical to apply the same 

division to the Usability side. Therefore the relationship between Usability and 

Persuasion is examined from both the designers’ and users’ perspective. This 

allows for the expression of the research’s conceptual model as a simple 2x2 

matrix with four clear areas of investigation: Usability from the Designer’s 

perspective; Persuasion from the Designer’s perspective; Usability from the 

User’s perspective; and Persuasion from the User’s perspective (as illustrated in 

table 1 below). 

 

 Usability Persuasion 

 

Designers 

 

Usability in App from 

Designer’s perspective 

 

 

Persuasion in App from 

Designer’s perspective 

 

 

Users 

 

Usability in App from 

User’s perspective 

 

 

Persuasion in App from 

User’s perspective 

 

Table 1: Conceptual Model of the research as a 2x2 matrix 

 

The Object of Study  

The object of this case study is the Active House smart-phone application (also 

abbreviated in this paper as the App). The App was designed with usability as a 

high priority, and its purpose is persuasive in nature; to encourage users to change 

their behaviour, altering their patterns of electricity use to reduce emissions of 

CO². The combination of these two goals: usability and persuasion, makes the 

App interface a suitable object of study for exploring the relationship between 

these two design principles. Also, the creators of the App allowed access to the 

design team for interviews and permitted the use of their prototype for a usability 

study. This was an excellent opportunity to study usability and persuasion in the 

App from both the designers’ and users’ perspectives.  
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Figure 3: The Active House Apartment is located in a newly built block of apartments 
in the Stockholm Royal Seaport area, centre to left in the picture above. 

 

The Active House project is part of an ongoing wider study into “Sustainable & 

Attractive Cities” conducted by the Interactive Institute of Sweden in association 

with the city of Stockholm, Vinnova, the Energy Agency, the Energy Inspection 

Agency, Fortum, ABB, Electrolux, JM, NCC, ByggVesta, HSB, and The Royal 

Institute of Technology. The ultimate aim of the project is to reduce negative 

climate impact of urban settlements through changing patterns of energy use to a 

more sustainable model. The Active House uses an innovative integrated 

electronic system connecting all the appliances in the home to a computer. The 

computer sends live information to a mobile phone which presents the user with 

constant feedback on the home’s electricity consumption combined with live data 

on the variations in electricity prices and in CO² production (CO² production 

varies dependent on the different modes of electricity production available: gas, 

hydro, solar, wind, etc.). This feedback is used to schedule usage ‘events’ – such 

as washing or drying clothes or charging an electric car, with the intention that the 

user will plan their electricity usage according to the availability of cleaner 

sources of energy. This is made possible by availing of ‘Smart Grid’ technology, 

which differentiates between electrical power produced by different sources and 

measures usage in hourly periods.  The initial Active House project involves a 

pre-study with one family in a specially equipped apartment in Stockholm 

(pictured in fig.3). It is intended as a model for a further 200 homes, also in the 

Stockholm area. (The Interactive Institute of Sweden, 2013).  

Presented here are some of the main features of the App that were the focus of the 

usability tests. 
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 Figure 4: The Active House App, a promotional image from the Interactive Institute of Sweden 

The App is designed for use on an Apple I-phone or I-pad tablet. It is accessed by 

clicking on an icon which opens the start-page.  Figure 5: The Active House icon >  

 

The Start Page/Home Screen 

The program opens on the Home Screen, or 

Start Page (see fig. 6). This page features a 

3D model based on the actual floor-plan of 

the Active House apartment. When an 

appliance is active it shows up as an icon over 

its approximate location in the apartment. 

Rooms on the model appear white when there 

is activity in the house, or grey when there is 

no activity.  

 

In the upper right corner of the screen is the 

Meter, which displays live data on energy 

use, CO ² emissions, and price (see ‘The 

Meter’ below). 

 

Just below the Meter is a grey button that 

opens the Quick Menu (See Quick Menu 

below). 

 

Below the 3D model of the apartment are four 

figures that represent the house occupants and 

show who is currently at home. 

 

The lower half of the screen is taken up with 

the Log. The Log displays Reminders: 

messages about price and CO ² emissions; 

Scheduled: usage events that are planned to 

start soon; Current: active appliances and 

signal information; and Previous: recently 

completed events. 

 
Figure 6: The Start Page/Home Screen 
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The Meter 
One of the most important features of the interface is the Meter. Its purpose is to inform 

users on the current amount of energy being used in the apartment, the level of CO² 

emissions, and the current price of electricity in kronor per kilowatt-hour. It has the form 

of a circular or horseshoe shaped scale, almost like a traditional dial but without a needle. 

In the centre of the dial is a lightning-bolt shape, and under this is a number. The 

lightning-bolt pulses in a tempo that changes according to the rate of electricity use.  The 

Meter has three display modes (see fig.7), accessed in turn by clicking on the Meter 

graphic; the default mode is the blue energy display. 

 

  
Figure 7: The 3 modes of the Meter: Energy, CO² & Price 

 

 

Navigation - The Quick Menu 

The Quick Menu contains icons that can be clicked to navigate directly to every 

appliance, to the Home Screen, and to the Help page. It is accessed by clicking or 

dragging on the small grey button on the left side of the Home Screen/Start page, as 

indicated below by the blue arrow (see Fig. 8.). 

 
Figure 8: The quick Menu is accessed by clicking on the small grey button  

on the left side of the Home screen. 
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Navigation - Swiping 

The interface is divided into two fields or windows; the upper or 

‘Objects’ window, and the lower ‘Pages’ window.  Both windows 

can be scrolled horizontally or ‘swiped’, while only the lower 

window contains menus that can be scrolled vertically.  

 

The Objects window contains images of all the appliances connected 

to the system; washing machine, cooker and microwave for example, 

plus the Home Screen and the Help page. Swiping in the Objects 

window changes the appliance displayed, and the user can browse 

through the sequence of images of each appliance. As each new 

appliance is displayed in the upper window it brings with it its own 

page of log details displayed in the lower Pages window. This log 

displays a record of use specific to the selected appliance. These logs 

can be scrolled vertically to access more information. 

 

While on the Home screen the lower Pages window can be swiped 

horizontally to access some extra setting and control menus and the 

Statistics page (see Statistics below).  

 
Figure 9: Navigation Guide 

 

The Appliances 

All of the appliances connected to the system are displayed in the Objects window. When 

an appliance is in use or is active the image animates to indicate this. Some examples of 

appliances that can be displayed and selected in the upper Objects window are presented 

here below (see fig.10): A charger for an electric car; a dishwasher (shown here in active 

mode which has animating water drops); a cooker hob; and an oven. 

 

 
 

Figure 10: Four examples of appliances that can be displayed and selected in the Object  
window: an electric car (charging); a dishwasher; a stovetop (hob); and Oven.   

 

The Timeline/Calendar 

The Timeline or Calendar is accessed by tilting the phone to the horizontal position (see 

fig.11). It opens automatically and is by default set on the Electricity Calendar displaying 

information on electricity use on the current day. The graph can be swiped horizontally to 

the left from the opening position to look back at usage over time. It also displays icons 

for the appliances used and reminder messages. 
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Figure 11: The Timeline/Calendar in Electricity mode displaying electricity use over time 

 

The Timeline/Calendar has 2 other modes displaying information on CO2 and Price (fig. 

12 & fig.13): 

 

 
Figure 12: The Timeline/Calendar in CO2 mode 

 

 
Figure 13: The Timeline/Calendar in Price mode 
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The Statistics Page 

The Statistics page displays information on electricity use and what proportion of 

the total used was accounted for by different activities, such as cooking, heating, 

and lighting, as shown here in fig.14. This page is opened by swiping horizontally 

in the lower Pages window of the Home Screen. 

 

Figure 14: The Statistics page 

 

Although not every feature of the App is displayed here this is a representation of 

the most important features and those that received the most attention in the 

usability studies.  The prototype did also contain a temporary Help page; this was 

a place-holder page with no content, but which allowed for testing of how users 

experienced navigating to it.  
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Guidelines for the Usability & Persuasion Assessments 

From principles of Usability, Persuasion and Persuasive Design available in the 

literature discussed in the Theory section of this thesis and here below, two lists of 

guidelines were created, one for assessing usability, and one for assessing 

persuasion in the App. The lists served as guides to both designing the interviews 

and tests and analysing the collected data.  

Three of the most commonly used lists of usability guidelines were used for 

creating the assessment list for usability in the study:  Jakob Nielsen’s 10 

Heuristics for Interaction Design (Nielsen, 1995); Schneiderman’s Eight Golden 

Rules of Interface Design (Schneiderman & Plaisant, 2005, p.74); and Donald 

Norman’s list of rules of thumb for designers from The Design of Everyday 

Things (Norman, 2002, p.188). These lists are reproduced in full in the appendix 

(Appendix nr. 1-3). There is some overlapping and repetition in these expert 

guidelines as they cover similar ideas and concepts from different angles. For the 

purpose of this study they were re-arranged, summarised, and edited together to 

create a set of guidelines that would be appropriate for a usability assessment of a 

mobile application and they are presented here below: 

 Feedback: The App interface should respond to the user’s actions in a 

manner that is clear to the user and keep them informed with appropriate 

feedback on the systems status. 

 Consistency: The App interface should be consistent in its labelling and 

behaviour. Use the same words, symbols and colours for the same menu 

items, locations, situations and actions consistently across the system.  

 Plan for Errors: This has two aspects, prevention and handling: Error 

Prevention: The App interface should be designed so that users can 

complete actions with the least possible potential for error. Error 

Handling: When users do commit errors they should be as easy as possible 

to recognise; error messages easy to understand; and easy to correct or 

undo.  

  Support Freedom to Explore: Users often explore an interface by 

clicking their way forward and this can lead to choosing functions or 

navigation links by mistake. The App should support this poplar way of 

learning by providing simple and obvious means to exit a function or page, 

terminate an action, return to the start, or return to the previous location or 

state. 

 Understanding, Relevance & Mapping to Real World: The App 

interface should use language that is recognisable and understandable to 

the user rather than system oriented terms or references to programming 

code. Conventions, structures and mappings used should reflect the real 

world rather than being based purely on the logic of the systems structure. 
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 Simple Minimalist Design: The App interface should have a simple and 

minimalist design showing the user only what is necessary and relevant; 

any extra information is distracting as it competes with the essential 

information reducing its relative visibility to the user. 

 Reducing Cognitive Load - Recognition rather than Recall: The human 

short-term memory is limited, to keep the burden on it low displays should 

be kept simple. Controls and options should be visible to the user; it is 

easier to recognize a control or an option than to recall one. The App 

should give users clues to follow rather than requiring them to use their 

memory. 

 Simplify Structure of Tasks: The structure of tasks and sequences of 

actions should be simple, logical and transparent with a definite beginning, 

middle and end.  

 Flexibility & User Control:  The App should be easy enough for 

beginners but also provide short-cuts for more experienced users and allow 

expert users to customise frequent actions. While beginners may need 

more help, experts generally want more control.   

 Provide Help & Documentation: The ideal App interface should be 

intuitive and easy to learn but help, explanations and instructions should 

always be readily available if needed. 

 

From the field of Persuasive Technology seven principles or tools for developing 

persuasive designs (Fogg, 2003, p.32 - 51) were applied in the guidelines for 

assessing persuasion, these are: 

 

1. Reduction: reducing complex behaviour to simpler tasks 

2. Tunnelling: guiding users through a set of tasks in a specific order to 

make it easier to achieve a goal 

3. Tailoring: using information that is personally relevant to the user and 

suited to their needs and context 

4. Suggestion: suggesting a behaviour at the most opportune moment, giving 

users the right information at the right time 

5. Self-monitoring: helping users monitor their own behaviour and modify it 

while tracking progress toward a goal 

6. Surveillance: allowing one party to observe the behaviour of another  

7. Conditioning: reinforcing desired behaviour with rewards 

 

Using these seven tools and also the principles of Persuasive Design and 

Persuasive Communication presented above in the Theory section of this thesis, a 

set of guidelines was created for the study which is presented here below:  
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 How, if any, do Fogg’s 7 ‘Tools of Persuasion’ appear to be used in the 

App? 

 Examine Credibility and Trustworthiness in the App including the areas 

of: Source Credibility; Surface Credibility; Usability & Reliability. 

 What are the mobile technology aspects involved, how are they 

appropriate and effective for persuasive design? This includes:  

o Giving users the right info at the right time  

o Constant Availability in time and place 

o Connected media – regularly updated, information is current 

o Ease of inputting data 

o Personal/Closeness of a mobile phone as a trusted personal 

possession 

 What are the designer’s goals with the project? 

 What are the designer’s intentions with the App? 

 What do users perceive as the purpose of the App? 

 Do the designers feel there is a message/what is it?  

 Do the users feel there is a message/what is it? 

 Using Fogg’s 3 factors and ‘Behavior Model’ for PD consider designers’ 

& users’ perspectives on: Motivation; Ability; and Trigger. 

 What did the Users notice?  (Attention) 

 What do Users say they like/dislike? (Attention) 

o Appearance; Functionality; and Language -Textual & Visual  

 What do Users understand from the App?  

o Meaning, (Comprehension) 

 What are Designers and Users attitudes to the difficulty of changing to the 

desired behavior? 

o Opposition; Motivation; Self efficacy (Yielding) 

 What are Users beliefs/attitudes/intentions regarding the App and its 

message? (Yielding) 

 What is the nature and degree of correspondence between Designer’s and 

User’s beliefs/attitudes/intentions regarding the App? 

The Usability Tests and User Interviews 

There are many well established techniques of Usability Testing and they usually 

involve studying users interacting with the product, interviewing users or having 

them fill out questionnaires, with the goal of building an understanding of how 

users experience interaction with the product (Cooper, 2007, p.70). Observing 

users interacting with the interface has been used successfully to assess and 

evaluate interfaces since the 1980’s and is still the dominant method today (Sharp 

et al. 2007, p591).  
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One of the most popular usability testing techniques is known as the think-aloud 

test. In a think-aloud test several participants or evaluators, usually people 

representative of target users, are given a series of tasks to perform while saying 

out loud what they are thinking at each step in the interaction. This is usually 

conducted one-on-one with an interviewer who may even prompt the participant 

to speak or comment on specific aspects of how they are experiencing the 

interaction. The tests are recorded on video or audio and analysed for similarities 

and patterns where errors or difficulties were encountered (Sharp et al. 2007, 

p.335). This type of usability test is particularly effective and cost efficient 

because it can quickly gather an enormous amount of data about how people 

experience a new system using even primitive prototypes (Kuniavsky, 2003, 

p.259) and can identify the majority of usability problems with as few as 5 

participants (Nielsen, 1994).  

It is important when assessing the usability of a system to understand how the 

users perceive the system; how they believe it works, rather than how the 

designers envisioned it or how the system is actually structured. This can be 

visualised in the form of a model, literally building a picture of how users 

understand and relate to the system. This helpful assessment tool is often referred 

to as the ‘Users’ Mental Model’ (Norman, 2002, p.189).  

While most of the collected data in this study is qualitative in nature one test was 

conducted on the App which yields quantitative data. The System Usability Scale, 

or SUS. The SUS is a questionnaire based on 10 usability statements that gives a 

rating of usability in percent, and is useful for a quick rough estimation of where 

the system stands relative to average usability values (Stanton et al. 2005). The 

SUS statements used are presented in the appendix (Appendix nr. 4).  

The study consisted of a series of usability ‘think-aloud’ tests, user interviews, 

and interviews with the designers of the App. These were conducted in two 

locations: Stockholm and Eskilstuna in Sweden in April and May 2013. Assisting 

me on the usability study was Elinor Ramström, a project assistant at the 

Interactive Institute of Sweden. The objectives of the tests were to assess usability 

in the App interface and to document users’ experiences of interacting with it. The 

objectives of the interviews were to find out what the designers intended to 

achieve with the App, and to get an impression of what the app was 

communicating to users, in order to compare the designers’ and users’ 

perspectives on persuasion in the App. 

The first set of 3 usability tests was conducted at the Active House apartment in 

Stockholm Royal Seaport with 3 members of the family that live in the apartment 

as part of the project; the father and mother and son. Their ages ranged from 

teenager to middle age, and they had varying levels of experience of using 

smartphone applications. These usability tests were ‘think-aloud’ tests, using a 

predetermined list of tasks performed on a prototype version of the App on an 
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Apple I-phone. The tests were recorded using a digital voice recorder and written 

notes. An SUS (system usability scale) survey was completed by each of the 3 

participants after they had completed the usability test. 

The second set of usability tests was conducted at the Munktell Science Park in 

Eskilstuna. There were 8 test participants of mixed gender, age, and computer 

proficiency. Recruitment was by convenience and included students from 

Mälardalen University, workers at the Interactive Institute not associated with the 

project, family members of workers at the Institute, and some random workers 

from other companies at the Science Park.         

            

Figures 15, 16 & 17: Users interacting with the App during the usability tests 

Each test participant was interviewed directly after their usability test. The 

interviews were structured and the questions focused on how they experienced the 

App and what they perceived it was communicating, and were aimed at building 

an understanding of usability and persuasion in the App from the users’ 

perspective. The 10 interview questions are listed here: 

1. Is there something about the App you particularly like? 

2. Is there anything about the App you particularly dislike? 

3. In your opinion what is the purpose of the App? 

4. How engaged are you in environmental issues? 

5. Have you learned anything new about electricity use from the app, from 

using the app? 

6. Do you feel that this app could help you reduce the amount of CO2 created 

by your electricity usage? 

7. Do you believe that using the app over a longer period could help change 

the way you use electricity? 

8. If this app were sending a message, what would you think that message 

was? 

9. If you could add some function to the app, what would you suggest? 

10. Is there anything you would like to add yourself? 

The interviews ranged between approximately 10 to 30 minutes in length. An 

SUS (system usability scale) survey was completed by each participant after their 

interview. All of the interviews were recorded on a digital voice recorder and 

written notes were taken.  
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Interviews with the Designers 

Four of the team responsible for developing the Active House app agreed to be 

interviewed for this project. Two of the interviews took place at the offices of the 

Interactive Institute in Eskilstuna. One designer was interviewed at the Royal 

Institute of Technology (KTH) in Stockholm, and the fourth interview was 

conducted via live internet audio-visual link (Skype).  The interviews were semi-

structured using an interview guide and were approximately 30 to 40 minutes 

long. The interview guides contained questions and points to be discussed such as: 

 Describe the Active House Project & their role in it 

 Is it a usable design in their opinion? Discuss relevant design 

principles/application 

 Is it a persuasive design in their opinion? Discuss relevant design 

principles /application 

 If you could add any function to the App what would it be? 

 What do you consider to be the purpose of the App? 

 If the App was sending a message to users, what would that message be? 

 All four interviews were recorded on a digital voice recorder and notes were 

taken manually during the interviews. Some photographs and screen-shots of the 

App interface were taken during the interviews. 

Ethical Considerations 

All of those who took part in the tests and interviews used in this paper did so 

voluntarily and without coercion or monetary payment. The 8 participants in the 

usability tests did receive a ‘Triss’ lottery scratch-card as a token of appreciation 

for their participation. Any and all participants were free to withdraw from the 

study at any time, and they were informed of this right. In order to protect all 

participants’ integrity I have attempted to make them as anonymous as possible, 

using abbreviated letters and numbers in place of their names in this paper.  

Where data was collected in Swedish I have translated it to English myself and 

attempted to keep my translations as true as possible in letter, meaning and spirit 

to the original Swedish recordings.  

Transcription, Coding & Analysis 

The recorded tests and interviews were transcribed to written digital documents in 

Word. They were then printed out on paper and coded manually; first as open 

coding where all events or statements are summarized, and then as axial coding 

where the first set of codes are cross referenced within each text and across the 

collected data to see if similarities and categories emerge and what themes recur. 

This is an iterative and systematic process, where the data is revisited over and 

again in the light of new categories emerging. The themes and categories are 

updated and refined to the point where it appears that the most significant themes 

and categories in the material have been discovered, and no new themes are 
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emerging. These themes and categories are then used to extract insights and 

understanding of the material in the context of the research questions. During the 

coding process a notebook was kept to record spontaneous insights, questions or 

reflections that were inspired by the material, this notebook functioned as a 

manner of collecting thoughts that were helpful in the analyses stage but that did 

not belong in the more objective stages of coding and categorizing the material. 

The usability tests and interviews were conducted in both English and Swedish. 

Some reference material was also collected in Swedish. All translations to English 

are the authors own, unless otherwise stated.  

A number of abbreviations are used throughout this paper and these are explained 

here: 

 The App: throughout most of this paper the Active House smart-phone 

application is referred to by the abbreviation ‘the App’ with a capital ‘A’. 

 FM - The Family Members:  The 3 evaluators who took part in the first 

set of usability tests were all members of the family that live in the Active 

House apartment in Stockholm Royal Seaport. They are referred to in this 

paper as ‘Family Member’ in order to preserve their anonymity.  The 

abbreviation ‘FM’ is used with an appointed code number: FM1 to FM3. 

 TP - The Test Participants: The 8 evaluators who took part in the second 

set of usability tests are referred to in this paper as the ‘Test Participants’ 

in order to preserve their anonymity. The abbreviation ‘TP’ is used with 

their appointed code number: TP1 to TP8. 

 D - The Designers: Four members of the design team at the Interactive 

Institute of Sweden agreed to be interviewed for this study. This group 

included designers with responsibility for the graphical interface, 

designers with responsibility for the technical development of the App, 

and the project leader and research leader. As all four had major influence 

on the design of the App and to preserve a certain level of anonymity for 

them they are all referred to as Designers, with the abbreviation ‘D’ and 

their appointed number: D1 –D4. 

Critique of Method 

The Interactive Institute allowed the use of their functioning prototype in the 

usability study. However as only one design was prototyped it was not possible to 

test different versions of the application. An ‘A – B’ test with more emphasis on 

persuasion in one design and on usability in the other may have been a useful way 

to observe differences in how users experienced the influence of these principals 

on the design of the application. This was not possible in this study but is included 

in suggestions for further research. The study was not longitudinal therefore no 

measurements of actual behaviour change were possible as indications of the 

success or failure of persuasion in the application. While users’ comments and 
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answers to questions about attitudes and behaviour were considered as indicators 

of intentions and willingness to engage in that behaviour, a longer study over time 

would possibly have yielded more concrete evidence of behaviour changes due to 

exposure to the application and its persuasive message. 

Reliability & Validity  

Although absolute objectivity may never be achieved, it was a goal of this 

research to be as impartial as possible; data gathering, analyses and reporting of 

results and conclusions were carried out with conscious attention to truthfulness 

and scientific rigour, and every attempt was made to make to data collection and 

analyses methods and sources consistent and transparent. The short time frame of 

the study did not allow for observation of actual behaviour change in users after 

exposure to the application. This makes validity an issue, in particular internal 

validity, and whether the study could be said to actually measure persuasion in the 

application interface. However, there is research that suggests that intentions to 

engage in behaviour and attitudes to that behaviour can be taken as reliable 

indicators of a person’s future engagement in that behaviour, and this is referred 

to in the Theory section of this thesis. The small sample size of the study and the 

fact that recruiting was mostly by convenience means the results are not of 

statistical significance, and no claim is made for them to be so. However, even 

such a small sample is considered appropriate for a qualitative study where the 

purpose of the study is predominantly explorative or descriptive. It has been the 

aim of this study to explore and describe the relationship between usability and 

persuasion as design principles in the Active House App, not to exhaustively 

define this relationship but to hopefully add to the sum of knowledge about it and 

encourage further research and discussion on this subject. 
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Results  
The reporting of results often involves a certain amount of analyses, especially in 

a study that is qualitative in nature and where results are developed by sorting 

through material and identifying recurring themes, similarities and insights. In 

reporting the designers attitudes to usability and persuasion and assessing 

persuasion in the App the task of separating results from analyses is particularly 

difficult as one of the principal measurements of the result is the correlation 

between the designers’ intentions and the users’ understanding of the purpose and 

message of the App. Therefore, although results and analyses are presented here 

under separate headings some amount of analyses is inevitably present in the 

presentation of the results and some quotations from the material are introduced 

in the presentation of the analyses. 

Results - Usability Study  
Participants were observed to have difficulty locating some features, in particular 

navigating to the Statistics, Calendar, and Help pages. The most obvious and 

recurrent problems are listed here: 

 Resistance to swiping (scrolling horizontally) in the upper ‘Object’ 

window 

 Very strong resistance to swiping in the lower ‘Pages’ window 

 Could not find Statistics or Calendar without help 

 Values given in the Meter were not fully understood or related to 

 The graphical Scale indicator on the Meter occasionally interpreted 

backwards (right to left)  

 Calendar, Statistics and Timeline were often mixed up or confused with 

each other 

 Buttons or short-cuts to certain pages such as Home, Help and Statistics 

were sought after 

 Continued searching for appliances in use when nothing was listed in the 

Current log 

 Half the participants did not remember to tilt the phone to come to 

Calendar/Timeline 

 Some confusion regarding appliances thought to be in use but not 

displayed in the App 

 Difficulty with text size and icons 

 Difficulty finding Quick Menu button  

 Several crashes where the App either ran slowly, lost signal or stopped 

functioning 

Certain features of the App performed very well under testing or received positive 

comments from participants during the tests and interviews and the most popular 

are listed briefly here: 
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 Almost all participants found the Quick Menu easy to understand and easy 

to use 

 Almost all participants quickly found relevant information in the Current 

and Previous logs 

 The Meter was easy to find and easy to switch between modes 

 The Help page was often found via the Quick Menu 

 Swiping between objects in the upper Objects window appeared easy once 

understood 

 Tilting the phone to open the Calendar/Timeline appeared easy once 

understood 

 The 3D image of the apartment was described as attractive and inviting 

Navigation 

In general participants understood the upper 

‘Objects´ window as moving from side to side by 

swiping, and the lower ‘Pages’ window as 

scrollable vertically up and down, with the upper 

window acting as a selector that steers the content 

of the lower window. The participants navigated to 

an object by swiping sideways in the upper 

window; the logs and data relevant to the chosen 

object then appeared in the window below. This 

lower window could then be scrolled downwards to 

access more information on the selected object. 

There appeared to be confusion and frustration 

caused when the information structure deviated 

from this simple model, for example swiping 

horizontally in the lower window. 

 

 

 

 
Figure 18: Navigation in the App 

Upper ‘Object’ Window 

Only one participant chose to swipe in the upper window, instead participants 

generally preferred to use the Quick Menu to jump directly to the desired object. 

Some explanations given indicated that participants found the swiping uncertain 

and even random, lacking in clues for orientation. 

It is too much work to swipe through all the appliances to get to an object: 

“No! That’s too much work!” – TP5. 

The destination is unknown and – there are no visual cues to indicate where in 

the chain the object you are looking for is situated: “It feels a little random… I 

don’t know what thing will turn up” – TP8; “I think the swiping can be a bit 

messy” – TP4. 

There are no clues to show users how long the chain of objects is, or where 

they are placed in the chain: “Where am I in this? Am I on number 5 now? 

Are there 10 more? Or 30 or 200?” – TP4. 
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There was one exception to this resistance to swiping; a member of the family 

living in the house - FM2. This participant swiped confidently and easily through 

the upper window to requested objects. This is significant because this participant 

had longer access to the App, and it may indicate that the positions of objects and 

the sliding of the upper window can be mastered with a longer period of use.  

Lower ‘Pages’ Window 

Despite repeated instructions and leading questions and hints, participants showed 

a strong resistance to swipe sideways in the lower ‘Pages’ window, and only one 

did so spontaneously without prompting. Participants exclaimed that they “would 

never have thought of that” – TP2, or that they had forgotten they could swipe in 

the lower window and expressed surprise when it was shown to them despite 

having seen it in a demonstration only minutes earlier: “Yeah! I completely forgot 

that I can swipe in this lower part”- TP1. Swiping in the lower window was 

described as if it was not intuitive: “not exactly the first thing I would think of” – 

TP3; “There’s nothing here that reminds me to do this” – TP4; “There is nothing 

that indicates that you can do this [swiping] maybe if there was some kind of 

arrow?” – TP7. While the upper window contains mostly images the lower 

window contains mostly text, and it is a convention that text can usually be 

scrolled downwards; therefore the lower window differs in behaviour and 

appearance from the upper window. The upper window was used for steering, 

with control over the contents of the lower window, steering with the lower 

window was described as illogical. 

The Quick Menu 

Generally participants reacted very well to the Quick Menu, finding it easy to use 

and quickly learning to open it and jump directly to chosen objects. However, one 

user found the button to open the menu small and hard to find at first. Participants 

described the Quick Menu as: “quite nice”- TP5, and “intuitive” – TP3, and 

seemed to prefer using it than swiping horizontally to a target object. 

 

Figure 19: The Quick Menu 
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Although one participant had difficulty finding the button for the Quick Menu 

the other participants used it often and confidently, finding it easy to 

remember and to use. 

It appeared to be hard to distinguish between what the House and Default 

icons mean, and neither of them appeared to bring the Participant back to the 

‘Start’ page. It was pointed out by one user that Help, House and Default are 

global functions and that their icons should be separated from the icons for 

appliances to make them easier to find.  

Participants found the Help icon easily in the Quick Menu, even if they 

initially searched for it on the start page. 

Participants described their preference for the relative certainty of locating 

objects in the Quick Menu as opposed to the randomness of swiping through 

the objects in the upper window: “It feels easier than swiping” – TP2; “I think 

it’s better to go from the Quick Menu… then I don’t have to keep scrolling” – 

TP5. All but two of the participants searched for the Calendar or Statistics 

function here. 

Buttons & Short-cuts 

Participants searched for certain buttons or short-cut links and expressed surprise 

or frustration at their absence, such as:  

A “Home” button that would always be visible and always return the user to 

the start page without needing to go first to the Quick Menu: “There should 

always be a way to come back to the Home page” – TP4; “Home should 

always be just accessible with one click” – TP5. 

A “Back” button that would return the user to the previous visited page: “I 

would want to have something that tells me that there is a ‘back or something 

that I can go back” – TP5; “Some sort of ‘Back’!” – TP4. 

A “Help” button or icon on the Start page: “Help should be somewhere easily 

accessible to me… Generally in all things that I am used to there is a top left 

thing that says Help” - TP5. 

Help Page 

Participants often searched for a Help button or icon on the Start page and then as 

a next step opened the Quick Menu. However not one single participant swiped to 

the Help page in the upper ‘Objects’ window. When told that they could do it they 

expressed surprise and reluctance to do so. “It feels random… I don’t know which 

direction to go … it feels safer to go through the Quick Menu” – TP8; “I don’t 

want to scroll and search among the machines to find help” – TP4. It was pointed 

out that help is needed mostly in the beginning and that a too obvious help icon 
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may be distracting. It was also pointed out that since the Help page included 

information on navigation it was illogical to place it at the end of the object line 

where it would not be found without first knowing how to navigate there.  

The Meter 

The participant’s experience of the Meter was complex; it was generally very easy 

to locate, and easy to use. It was even described as attractive and important, and 

was easily switched between modes, but its actual contents and how that related to 

their experience of energy use or CO² emissions did not seem to be generally 

understood.  This is described in more detail below. 

 

Figure 20: The Meter and its 3 modes: energy; CO² & price. 

Meter – Visibility& Ease-of-use 

All participants found it easy to locate the Meter without any prompting. They 

also found it easy and even fun to click on it and understood quickly how to 

switch modes between Energy, CO² and Price: “You only have to click on it” – 

TP7. It was confusing for one participant that it was possible to click on the Meter 

to change Mode on the Start Page but not on individual appliances, this was 

considered an inconsistent change in the Meter’s behaviour. 

Meter – Values & Time 

Nine of the eleven participants expressed confusion over what the Meter was 

displaying, what the number meant, or if it was displaying a value for usage at this 

moment or an average for a certain time period; e.g. this hour, this day; or an 

average for the previous month. It was unclear if it was momentary, accumulative 

or averaged. These participants expressed confusion about the units used and how 

they were measured and that they lacked meaning or context: “24 what? I do not 

know” – TP2; “The number doesn’t mean anything, 25 could be anything. What is 

it?” – TP5; “24… I don’t know? Shoe size?!” – TP8. 

Meter – Comprehension & Comparison 

Even when the units were explained to them some participants remained confused 

about how it should be interpreted; and if it could be compared to some sort of 

personal or national average. So it was difficult for them to say if it was good or 

bad. “Is that litres or kilos? … I have no idea, I cannot relate it to my personal 

electricity use” – TP2; “I don’t perceive CO² as items of weight” – TP5; “So I’m 

beginning to wonder if it actually indicates anything at all” – TP8. 
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Nine participants expressed that the displayed values lacked meaning or a context 

to relate them to, such as a maximum or minimum value; a set of parameters; an 

average; a self-chosen target. Four participants expressed a desire to be able to 

note or record values from selected time periods to compare them later. One used 

the example of a running app called “Run Keeper” where users can compare their 

running performance against their own history or personally set targets.  

It was expressed that extra information was needed to make sense of the number, 

and that this information was not provided by the meter or even in the App. Some 

tried to evaluate the number by counting out how many appliances were currently 

active in the apartment: “It must be low, if it’s only two appliances” – TP6; “It’s 

pretty abstract for me… something to do with emissions?” – TP4; “I have nothing 

to relate ‘24’ to” –TP8; “Seriously, what does it mean? … Just from a number? I 

can’t, it won’t motivate me!” – TP5. 

Meter – The Graphic Scale 

The round graphic Scale on the Meter also caused some confusion. This had two 

aspects: The first is meaning, what it indicates. It was interpreted as if the Meter 

was a curved bar that was filling up, and therefore understood as a volume value 

not a level: “It’s thicker and it fills up when it uses more” – TP8. The second is 

direction; that it is the coloured or dark side of the scale that indicates the value 

therefore meaning the scale goes from right to left, when it actually goes from left 

to right: “It seems to be going from right to the left” – TP1; “So if it’s high then it 

should be very dark blue” – TP5; “There’s this curve thing, and it looks like it’s 

on a maximum” – TP1. 

The Meter Scale was often used to give meaning to the displayed number. Six 

participants expressed the opinion that a position on the scale somewhere under 

halfway must be good because it indicated a value below average; the middle of 

the scale was considered to indicate an average value. “According to the Meter 

it’s in the middle.” – TP2; “It’s in the middle, so maybe that’s pretty ok?” – TP4; 

“It’s normal, because it’s in the middle” – TP6; “It’s less than half, so it should be 

ok” – TP5; “A little under half of what?”  – TP8. 

Calendar, Timeline & Statistics:  

The Calendar, Timeline and Statistics appear to cause quite a lot of confusion, and 

it appears that they are not clearly defined. The object that is often described as 

the Timeline – even in the App support documents, has the title ‘Calendar’, 

nothing exists in the App under the name ‘Timeline’, and the Statistics page is 

thought by participants to look very much like a calendar. 
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Figure 21 & 22: The Timeline/Calendar & the Statistics page 

Calendar 

There were plans to include a calendar in the original vision of the App, this 

calendar would be linked to the users own calendar and enable planning of 

activities. However the calendar did not make it into the working prototype. There 

remains what is generally referred to by the designers as the Timeline, but under 

the title of ‘Calendar’, and this is accessed by the user tilting the phone to the 

horizontal position. This has caused some confusion for users searching for a 

calendar, tilting the phone, and finding the Timeline, which does not have the 

expected appearance of a calendar. 

Timeline 

The Timeline is found under the title of ‘Calendar’, it is a graph showing energy 

use in the apartment or CO² emissions over time. It is reached by tilting the phone 

to horizontal position and opens automatically. Although called Calendar in the 

App it is called Timeline in the support literature. Some observations from the 

usability tests about the Timeline are presented here: 

Five of the participants forgot the Timeline despite being given clear 

instructions on what it is and how to open it. 

Four participants did not consider tilting the phone to open the Timeline and 

described it as unnatural or not intuitive, as there are no clues in the App 

reminding users that it can be tilted. However two participant seemed to enjoy 

the tilting gesture and one even described it as “natural to do this” – TP7. 

It was perceived as difficult to get an overview and to orient oneself in the 

Timeline, as it shows a very small window of time: “This just gives me 

windows… I can’t compare them together… I want to see my whole day in 

one graph, and get an overview” – TP5. There were complaints from two 

participants about how many movements it took to navigate in the Timeline. 

“It would be stupid to sit and scroll until you got to the right place” – TP4. 
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Six participants tried to zoom in or out of the timeline with a pinching gesture 

in order to see a full day, a week or a month. “We are just so used to zooming 

in… this is too much work to see the whole picture.” – TP5.  

The words ‘timeline’ and ‘calendar’ were both used for the timeline and often 

interchanged. The name “Calendar” is displayed for the Timeline, which lead 

participants to expect some of the familiar items usually associated with a 

calendar – days as dates, weeks, months etc: “There is nothing that is a month, 

like in a calendar, I don’t understand it” – TP4. 

Five participants appeared to remembered seeing the Statistics page in the 

demonstration, which looks more like a traditional calendar, and expected this 

“Calendar” to be that page: “You showed me a calendar, where is the 

calendar?” – TP5. 

Two participants expressed difficulty understanding the icon for the 

Dishwasher; one said it may be a question of familiarity and convention. 

Two participants did express enthusiasm for the Timeline, saying it was 

attractive: “This looks quite impressive” -TP1; “This is really nice” – TP5. 

Statistics 

The Statistics page was often perceived as a calendar. This may be because it 

looks very much like a calendar with dates and days and months displayed in a 

grid.  

Four users on opening the Statistics page called it a calendar: “Ok! Oh, 

calendar!” – TP2. 

The positioning of the Statistics page was considered surprising and even 

illogical, and despite clear instructions only one participant found it. 

Participants most often searched for the Statistics page in the Quick Menu or 

in the Calendar/Timeline or in the upper ‘Objects’ window, or even by trying 

to click on the word ‘Scheduled’ in the Log. 

The Log: Current, Previous & Remainder 

Generally the Log was observed to be functioning very well with participants 

learning quickly to search for information in the ‘Current’ and ‘Previous’ 

windows. Some confusion is caused when nothing is listed under Current, and by 

energy use not accounted for by the appliances displayed.  

All but one of the participants quickly and apparently easily found requested 

information from both the Current and Previous windows in the Log. Scrolling 

vertically in the Log was never described as a problem and appeared natural.  
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Some confusion occurred when searching for currently active appliances when no 

appliance was listed in Current or shown in the apartment overview. Participants 

continued searching apparently believing they had not found the right place, 

especially when the Meter value indicated that energy was being used.  

The participants appeared to have no problem understanding the chronological 

order in the Log with latest first, but one was confused over whether the time 

shown was a start or stop time. One participant tried to click on the word 

‘Dishwasher’ to get more information on it. 

It was seen as easy to understand that past events were listed under Previous, 

although one participant had trouble with the word because it was in English, and 

another was unsure if previous meant recent or distant past. It was not so easy for 

some participants to understand what ‘Scheduled’ meant, partially because that 

function was not yet active. One participant tried to click on the word in order to 

open a history function, or calendar. 

House & Home 

During the tests six participants expressed strong identification with the Start Page 

or Home Screen as their “Home” or “House” in the App. These participants 

frequently referred to the Start or ‘Home’ Screen as “my house” and often 

interchanged the words “Home” and “House” when referring to the start-page. For 

example, when lost, TP4 asked for the quickest way to get back to the start-page: 

“now I want to get back home, to my house” – TP4.  

 

Figure 23: The Home Screen with 3D apartment 
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The 3D image of the apartment (see fig.23) was described by four participants as 

particularly attractive and inviting of more interaction with it. The 3D image is 

“cool” and “gives a very good first impression” – TP3. 

Three users said it felt natural to try to ‘come in to the apartment’ by clicking on 

the 3D image, and one expressed that they would like to click on the image to 

come to an overview of appliances and to see what is running or not running. One 

was specifically interested in seeing how much energy was being used by each 

room; to be able to click on a room and see get information on just that room or 

zone. 

Even the test participants who were not living in the Active House apartment 

expressed identification with the Home Screen as their ‘house’ or ‘home’ in the 

App, although it was not actually an image of their own home.  

Accounting for the ‘invisible’ usage 

Because only a few appliances are being monitored some users experienced a 

‘black-hole’ of energy use in the apartment that is not accounted for, and that 

perhaps should be displayed somewhere in the interface as “other” or 

“unmonitored” energy use. Four of the participants expressed confusion over the 

amount of energy use displayed in the Meter while apparently no or few 

appliances were in use. 

Five participants were curious why they fridge and freezer were not shown as 

active in the apartment Overview (with an icon) even though they were shown as 

objects in the Object window and therefore perceived as monitored appliances. 

This appeared inconsistent and led to concern about whether the system was 

functioning as it should. “But it is then, is it the fridge and freezer… it’s surely 

them that are on and drawing power” – TP6. 

Three participants wondered where energy use for heating was displayed, or 

attributed the energy that was not accounted for to heating. “I’m looking for the 

roof heater, something must be there” – TP6; “There must be a few appliances, or 

some background, maybe a floor heater somewhere” – TP3; “But I can’t find 

heating” – TP5. Participants appeared to have an expectation of a whole picture of 

energy use for the apartment: “In this case you are sending a picture where the 

‘remainder’ is left out. I want to be able to add it up, for the total to match… 

Otherwise you can’t trust it… if the debit and credit don’t add up” – TP3. 

User’s Mental Model 

From the participant’s observable behaviour and from their comments both during 

the tests and interviews a clear image emerges of the user’s mental model of how 

the navigation works. This model has the upper ‘Object’ window swiping 

sideways and controlling the content of the lower ‘Pages’ window’ which can be 

scrolled up and down. It can be described simply as a sort of “T” shape. We even 
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found some participants gesturing clearly with their fingers this “T” shape, 

waving sideways for the Upper ‘Object’ Window and up and down for the Lower 

‘Pages’ Window. One participant described it as: “an overview, and then you can 

stop and drill down to more detail” – TP3; “This is very clear… this part is the 

overview … everything that is an overview should be here [indicating the Upper 

Window] and the details should be here [Lower Window]… that’s how the App is 

organised” – TP5.  

A diagram of this Users Mental Model is shown below in its simple ‘T’ form 

(fig.24) and also with the Quick Menu (fig.25). This model appears to be very 

persistent and robust in the users mind, and deviation from it causes confusion. 

 

Fig.24: The users’ Mental Model showing the simplified “T” model of navigation for the App 

  

Fig.25: The Users’ Mental Model showing the “T” model of navigation with Quick Menu 

Text, Icons & Language 

The text was generally considered legible but also quite small and several 

participants raised the phone closer to their faces to read it. The icon for the 

Dishwasher was difficult to identify, partly because it is an unfamiliar icon, and 

partly because of similarity to the oven icon; both contain a window.  It was 

pointed out that a dishwasher does not have a window in it in the way an oven 

does. The fact that all text is in English was raised as a potential problem for some 

users. 
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Technical Problems & Bugs  

Some technical problems were experienced during the testing and are listed here 

along with some bugs that were already known to the designers: 

 The App crashed several times during tests and needed to be re-started. 

 There App occasionally ran very slowly. 

 At times no signal was available for the Meter or Timeline. 

 The App got stuck on the Statistics page unless users knew to click again 

on the same date. 

 Animation loading for the washing machine appeared to be slowing down 

the App loading and swiping between appliances in the Object window.  

The SUS Test Results 

The SUS (System Usability Scale) is a rough guide to approximate usability. 

Because of the small survey samples here it has no statistical significance, but can 

help to get a ballpark feeling for where a system stands, where anything less than 

60% may be cause for concern, over 80% would be very good. Used consistently 

on the same system it can show trends over time. The results for the Active House 

App are shown below (table 2): 

SUS Results – Active House App 

Stockholm  76% 

Eskilstuna 64% 

Table 2: The results of the Active House APP SUS 

The values of 76 and 64 in the SUS test place the Active House app well within 

average usability ratings. What is significant here is that the values for the family 

members (in the apartment in Stockholm) who have had a longer time to learn to 

use the App are higher than the values for the random novice users (participating 

in Eskilstuna). This may indicate that users find the App more usable after some 

time using it, results in the opposite direction might have been cause for concern. 

 

Results - Persuasion Study  
Due to limited resources the working prototype used for testing the App was not 

an accurate reflection of the designers’ intentions and ambitions. Designers’ 

comments relating to the original design or vision for the project were therefore 

admitted as material; this is because the study concerns persuasion as a design 

principle applied to the design and is not limited only to the working prototype. 

The designers claimed that the original vision would have included more 

persuasive features, such as an online planning calendar and rewards for users 

who reduced their CO² values, and that this earlier vision would therefore have 

been a more persuasive design than the working prototype used in the tests.  
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Seven Tools of Persuasive Technology 

Six of the seven Tools of Persuasive Technology, as described by Fogg, appear to 

be present in the App: Reduction, Tailoring, Suggestion, Self-monitoring, 

Surveillance, and Conditioning. Only Tunnelling seemed to be absent.  

Reduction: The App collects and presents information on several home 

appliances, on their electricity usage and usage history. It also presents 

information on three different aspects of usage: wattage, price, and CO² emission, 

all in one area. The test participants appeared to find and read the Meter easily and 

also the information in the Current & Previous panels. The original design vision 

would also have had the ability to control these appliances and schedule start 

times for them directly within the App. The App also shows users who is present 

in the house, and allows the whole house or individual rooms to be shut down 

with one action. This gathers together several elements of information and tasks in 

one place, and it is typical of the kind of reduction that is recommended for a 

device to be successfully persuasive. This reduction makes it easier for users to 

check and respond to their electricity usage, visualizing and recording data 

otherwise difficult to see:  This was noted by TP1: “… you can find or answer a 

lot of questions that you might have about your own energy use”. 

Tailoring: The App presents information almost entirely based on the user’s own 

energy use; the Start page even displays a 3D model of the user’s apartment. This 

information is personalized or tailored to the user. Users reacted favourably to the 

3D apartment image and related to it as a sort of “home” on the App. One 

participant commented on the fact that the information presented would 

eventually be based on their own usage: “something that is actually so much 

related to my own behaviour” TP1. The mobile nature of the App also allows 

users access to it whenever and wherever they want it, an adaptation to the users 

own circumstances and contexts of use. Tailoring appears to be one of the 

persuasion tools most strongly represented in the App. 

Suggestion: Being mobile the App can be accessed by users when they want it and 

wherever they are, so in that sense it is capable of always giving them information 

at an appropriate time. The App also sends suggestions as messages to users when 

CO² emissions or price are particularly low. The designers’ vision of the App also 

contained a planning and scheduling feature that was coupled to a prognosis tool 

that would give predictions on CO² levels to users and allow them to schedule 

appliance use. According to D1 this element of giving user’s information at the 

time of planning activities was central to the persuasive power of the App: “If you 

want to alter the way people go about their lives and make it more CO² reducing, 

it has to do with planning their life… what we sort of identified as a crucial thing 

is when we want to change their behaviour is when they are doing their planning” 

D1. Suggestion seems to be a persuasion tool central to the design of the App. 
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Self-monitoring: As the App is designed to visualize the user’s own energy use 

then self monitoring is certainly an essential facility of the App. However, one 

aspect of self- monitoring, tracking progress towards a goal, is not easily 

conducted in the App in its current form. The ability to track progress and to set 

personal goals came up as a suggestion when designers and also users were asked 

to suggest a missing feature they would like to see included in the App.  

Surveillance: The App has a feature that shows the user who is currently at home 

in the apartment, what rooms are occupied and of course what appliances are 

active. This allows for a certain amount of monitoring of other users behaviour. 

Test participants reactions to this aspect of the App were mixed, one user, TP2, 

expressed concerns about privacy, in particular in the case of teenage children 

who may not wish their parents to know what they are doing at home. Another 

user however, TP8, was very positive about this feature and said they thought it 

was a good idea to be able to see who was at home and what they were doing, in 

particular in the case of teenage children. 

Conditioning: In the current prototype version of the App conditioning exists only 

in the sense that the user may feel pride or shame over their success or failure to 

reach environmental or economic goals. In the designers vision there would have 

been a more social aspect to the App allowing users to compete against each other 

and to be awarded prizes or rewards for achieving goals.  

Credibility & Trustworthiness 

Source - Trustworthiness: The source of the App in this case is the Interactive 

Institute of Sweden. The three family members who participated in the first 

usability test have chosen to live in an apartment as participants in a study for the 

Institute, and as such seem to attribute a high degree of trustworthiness to it. The 

eight participants in the second usability test agreed to participate knowing the 

App was an Institute project, and the tests were conducted at the offices of the 

Institute in Eskilstuna. The fact that the source is a research institute associated 

with not-for-profit research projects, and that the goals of the project are 

environmental in nature, would also seem to contribute positively to its 

trustworthiness. D3 relates how the family members living in the apartment have 

experienced some glitches in the system, yet they continue to participate fully and 

freely in the experiment: “They are very motivated, so they don’t stop using it just 

because of the technical problems.”  – D3.  

Source - Expertise: With regard to the expertise factor the App’s reliance on 

factual information, figures and statistics gathered from users’ actual energy use, 

is the kind of content recommended for an application that wishes to adopt an 

‘expert’ stance for the purpose of persuasion.  

Surface Credibility: Surface credibility refers to users’ experience of and attitude 

to the appearance of the App. Users generally reacted well to the App’s visual 

design, describing it as: “quite impressive” – TP1, or “cool” and “fun” – TP3, and 
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also stating that “the first impression was very pleasant” – TP7. The 3D image of 

the apartment on the Start-page in particular attracted many positive comments, 

such as: “I like the house, it’s clean and nice” – TP4. “This house is so inviting!” 

– TP5. The Timeline graphic received specific praise: “This graph is really nice” – 

TP5. Also the Meter was described as easy to see and use “I liked that Meter, you 

only had to click on it” TP7.  

However, one participant expressed concern that the design was too clean and too 

neutral to communicate its environmental purpose clearly to users:  

“If this is an app that is supposed to be making me more socially, 

environmentally conscious, shouldn’t there be a way to 

communicate that… somewhere just in the look and feel of it maybe? 

…I want maybe subtle hints that this is for the environment… the 

white and the black it’s so value-free that it doesn’t convey anything 

to me.” -TP5.  

Another participant expressed that they felt the app was not promoting its 

environmental message strongly enough: “Maybe you would want a clearer more 

direct picture… you are forced to click to get the price and the CO² emissions but 

maybe you would prefer to have gotten it all in your face… because now it felt 

like I could have ignored that part.” – TP4. 

Usability: The App appeared to be generally quite usable. None of the usability 

issues uncovered seemed to directly prevent users from grasping the purpose or 

message of the App. Of the usability issues that did arise the one of most concern 

from a persuasion perspective is probably the failure of the Meter to convey the 

meaning of the information displayed.  

Reliability: The App seems to generally start up quickly and reliably from the 

start icon. The App did crash several times during the tests but this didn’t seem to 

cause frustration in the test participants. It can be that test participants were 

tolerant of a prototype as a work-in-progress and not a market-ready product.  

Many of the crashes and slow-downs may have been a result of weak signal and 

not an inherent technical problem in the App. However some of the crashes may 

have been caused by loading of animated images.  

Some bugs were observed during the tests, such as the Statistics page not closing, 

but mostly these were familiar to the designers and some of them were already 

under repair. Users seemed to perceive the App as generally reliable. In particular 

the longer-term users, the family members residing in the project apartment, 

expressed surprise at the slow performance and stated that this was not the norm: 

“It’s taking extra long now, I don’t know why.” - FM2.  
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Behaviour Model for Persuasive Design: Motivation, Ability & Trigger 

Motivation:  According to the designers the App’s long term goal is to the reduce 

CO² emissions caused by energy production and their negative impact on the 

environment. Users appear to recognize this as the goal of the App, and even 

acknowledge the App’s potential to support behaviour change aimed at achieving 

it. This environmental goal may be a powerful motivational factor for using the 

App; all users claimed some degree of interest and active engagement in 

environmental efforts (e.g. sorting garbage, reducing car mileage, choosing local 

foods). But even this has limits, as some users expressed it: “It’s a question of 

how much you are prepared to engage yourself, if you can… I sort my garbage… 

but on the other hand I take long hot showers.” – TP4, “As an active individual I 

can only do so much… I do what’s possible.” - TP8. Motivation here also 

involves addressing the difficulty, or perceived difficulty, of changing behaviour. 

D2’s description of the App’s message seems to address these quality-of-life 

issues: “With small adjustments you can save a lot for the environment, changes 

in your life that don’t make it worse.” The potential for financial savings is also a 

motivational factor: “It’s clear that ‘best’ should mean the most environmentally 

friendly, but I also believe that best is about price” – TP8. Some participants 

stated that visualizing usage and showing improvement over time would be 

motivating, e.g. TP4: “If you could be shown more clearly that it helps then I 

would do it.” However the failure of the Meter to convey the meaning of the 

numbers displayed to some users may be a motivational problem: “But just from a 

number, I can’t, it won’t motivate me” – TP5. On a more positive note, the fact 

that the information displayed is personal to each individual user may make the 

App more attractive and relevant to them. Also it was expressed by two 

participants that the App’s appearance and the attraction of technological gadgets 

to young people may gather families across generations and engage them in 

reducing their carbon footprint.  

Ability: The App facilitates reducing CO² emissions indirectly by visualizing 

energy use and the link to CO², and also by providing information on the times 

when cheaper or lower emission energy is available. The Smart-grid makes this 

possible, and the App makes it easier for users to do. This was appreciated by 

users such as TP3: “to do something for the environment, to do something for 

their own economy… and to get a tool that lets you do that directly” – TP3. The 

designer’s vision would have gone farther; the prognosis feature and scheduling 

tool, coupled with remote control of appliances would have allowed users to 

directly control their home energy use from the App.  

Trigger: The nature of the mobile phone platform means the App is always 

available to users, and in almost any location or situation. This allows for the 

sending of messages directly to the user about the availability of cheaper or lower 

emission energy and even sending suggestions on how to take best advantage of 

these times. The designers are also working on making the system ‘context 
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aware’. This means, for example, that the system would not send you messages at 

3 am to recommend you cook lunch: “We are trying to figure out different 

contexts of users and give really smart suggestions” – D4.  

The Purpose, Goals & Message of the App 

The designers and test-participants were asked questions relating to what they 

thought the purpose and goals of the App were. They were also asked whether 

they thought the App communicated a message, and if so what this message might 

be.  I present summaries first of the designers’ perspective based on the interviews 

with them, followed by the users’ perspective based on the usability tests and 

interviews, and then present some of the apparent similarities between them. 

Designers’ perspective 

The primary purposes and goals of the App are: 

 To reduce CO² – lower Carbon Footprint  

 To create a tool that makes it possible for users to see and steer their 

energy use  

 To inspire and support behaviour change in users. To help users use 

energy in a better way; optimized for minimum CO² pollution; using smart 

systems such as smart-phone functions, the smart grid and load balancing  

The App has secondary or indirect purposes, such as: 

 To send a message about future energy use 

 To build a working demonstrator to provide knowledge about usage 

 To Learn what motivates users & how flexible they are 

The goal of behaviour change is broken down into the following objectives: 

 To Engage Users in the Issues 

o Through visualization  

 Electricity use is currently practically invisible to users 

 Visualize user’s own usage patterns – in a meaningful way 

 Visualize the link between their actions and CO² produced 

o By raising awareness 

 Of energy use, the link to CO² and how they can control it 

 If users are sufficiently many they can influence the system  

 Making users aware of the issues may influence behaviour 

o By making it interesting, intriguing and fun - not too simple 

 To give users Feedback 

o Informs about use and changes; makes it possible to steer  

o Motivates by raising awareness 

o Empowers by helping users understand how much they can control 

their use & CO² 

 To Inform Users 

o That if users are sufficiently many they can influence the system  
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o By providing knowledge on how to change activities to reduce 

energy use & CO² 

o That they can reduce the impact of their energy use with small 

adjustments that do not diminish their quality of life 

 To Enable Users 

o Through the choice and control - possible because of the smart grid 

o By creating a tool that makes it possible to steer their energy use  

o By Providing a solution - supporting behaviour change 

 To Empower Users through: Information; Knowledge; Feedback; Ability  

 To Change Norms: long term change requires changing ideas about what 

is normal (like refuse-sorting for example) 

Users’ perspective 

According to the interviews with users, and comments recorded during the 

usability tests, the purposes and goals of the App are: 

 To Visualize energy use 

o To make my own energy use transparent – makes visible what is 

hard to see 

 To Raise awareness 

o Awaken interest and raise awareness of your own energy use and 

impact 

 To give direct Feedback 

o Gives direct feedback on your energy use 

o By giving feedback it motivates you – when you can see it helps 

 To Change Attitude 

o Seeing the information makes you think - changes your attitude 

 To Take Control / Empowerment 

o To have better control/awareness of your energy use and CO² 

o Shows you can control your own usage and the  CO² released 

o It empowers you a bit with that (Information) 

o You can do something  

o Help users chose power company; preferably not automatically 

 

 Aid Planning/Steering 

o Seems like a natural planning tool 

o Get more understanding of your energy usage and steer it yourself 

 Save the Environment 

o Be careful to the environment 

o Indirect message: we should use less electricity; it is wise/moral 

o Shows relationship between current use and CO² impact 
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Correspondence: Designers’ & Users’ Perspectives  

There was a high level of correspondence observed between the designers’ 

intentions and the users’ understanding of the purpose of the App. In the table 

below (Table 3) are presented a selection of the points listed under Designers’ and 

Test Participants’ views on the purposes and goals of the App. 

 

Designers and Test Participants views on the purpose of the App 

 

Designers 

 

Test Participants 

 

To reduce CO² - lower Carbon Footprint 

 

 

 

To create a tool that makes it possible for 

users to see and steer their energy use  

 

To inspire and support behaviour change in 

users 

 

Electricity use is currently practically 

invisible to users 

 

Visualize the link between their own 

actions and CO² produced 

 

Motivates by raising awareness 

 

 

 

To give users Feedback 

 

 

 

To Empower Users through Information 

 

That they can reduce the impact of their 

energy use with small adjustments that do 

not diminish their quality of life 

 

 

Be careful to the environment 

Indirect message: we should use less 

electricity –  because it is wise/moral 

 

To get more understanding of your energy 

usage and steer it yourself 

 

Seeing the information makes you think, 

which changes your attitude 

 

To make my own energy use transparent – 

makes visible what is hard to see 

 

Shows relationship between current use and 

CO² impact 

 

Awaken interest and raise awareness of 

your own energy use and impact 

 

By giving feedback it motivates you – 

when you can see it helps 

 

Gives direct feedback on your energy use 

 

It empowers you a bit with that 

(Information) 

 

Shows you that you can influence how 

much CO² is released  

You can do something  

 

Table 3: Selection of Designers’ and Test Participants’ views on the purpose of the App 

 

Presented in the next table (Table 4) is a selection of quotes from the interviews 

representing the Designers’ and the Test Participants’ views on the purpose of the 

App. Some similarities and correspondences are noticeable, particularly in 

relation to awareness, visibility, and feedback and changing behaviour. 
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Designers and Test Participants selected quotations concerning the purpose of the App 

 

 

Designers 

 

 

Test Participants 

 

People have no idea how much electricity 

they use, because electricity is almost 

magic, it’s invisible. - D1. 

 

 

 

 

You can steer your use of electricity in 

relation to the load on the network… and 

to the effect on the environment …to steer, 

to get feedback. - D2. 

 

 

 

It’s a technology to support people to be 

more energy aware and energy efficient – 

D3. 

 

It provides an opportunity for the 

household to learn about their own 

consumption, and to get feedback … to 

make the link between your actions and 

their impact. – D3.  

 

The point is to see how you could get 

people to change their energy use during 

different hours; to move their energy use in 

time and also to lower their energy 

consumption… The overall goal is to 

reduce CO² emissions from energy use … 

lower the footprint. – D4.  

 

 

 

That you can see what is happening 

precisely, with your energy use… Because 

that’s very difficult to see. - TP2. 

 

To make my own energy use transparent - 

TP1 

 

That you can check the situation… you can 

steer something and control it. – TP7. 

To have better control of your impact… to 

get an understanding of it and maybe steer 

more, steer yourself when you do things.  – 

TP4. 

 

To awaken interest in these questions so 

that you will be more aware of - and get 

direct feedback from - the things you do 

and how you use your appliances, energy 

use.  - TP3. 

 

To see how much energy I’m consuming, to 

be able to control my appliances at home… 

maybe that I could see the impact of CO² 

and how much that energy is costing right 

now. – TP5. 

 

That it should be easier to understand what 

I use electricity for … if I wait to put the 

dishwasher on when I go to bed, that type 

of behaviour. – TP8. 

 

Table 4: Showing similarities between Designers’ and Test Participants’ 
quotations concerning the purpose of the App 

 

 

A selection of short quotes representing the designers’ and test participants’ views 

on what message the App may be communicating is presented below (Table 5). 

There are several correspondences visible here between the Designers’ and Test 

Participants comments. 
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Designers’ and Test Participants’ selected quotations on what message the App may be 

communicating 

 

 

Designers 

 

 

Test Participants 

 

Take control of your own energy 

consumption - D3. 

 

To say something about our future energy 

use - D4.  

 

 

Just making people aware of these things 

can maybe make an impact. - D1. 

 

 

Show my pattern- D3. 

 

With small adjustments you can save a lot 

for the environment, changes in your life 

that don’t make it worse. - D2. 

 

 

 

 

That you can be in control - TP1. 

 

You should take control of your energy use 

and be aware of how much pollution it 

causes. - TP2. 

 

It is fun to be aware of, and learn about, 

reducing your energy use. - TP3. 

 

To be aware of all this (energy use) and 

how it impacts. - TP4. 

 

The message is about CO² and price, its’ 

like: “I can affect that!”– TP7. 

 

Right now the main message it’s conveying 

is that this is the amount of electricity I am 

using … the CO², the price, and the 

wattage. – TP5. 

 

To spare the environment - TP6.  

 

It’s an indirect message about that we 

should use less electricity. That it is 

morally wise to dispose of less electricity. – 

TP8. 

 

Table 5: Showing similarities between Designers’ and Test Participants’ 
quotations concerning the App’s message 

 

 

Results - Usability & Persuasion 
Out of the 10 principles of usability defined for this study 3 of them appear to 

hold potential for conflict with principles or goals of persuasion; they are listed 

here:  

Simple Minimalist Design: While the minimalist design was efficient and 

usable it had the potential to alienate some users. One participant saw it as 

overly neutral and anonymous, another expressed that the environmental 

message was not obvious enough in the design. 
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Flexibility & User Control: The persuasive goal of changing users’ 

behaviour may have influenced what information was prioritised and 

shown in the App, and how and where it appeared. Yet two users felt it 

had not gone far enough to promote its environmental message. The 

designers expressed that it would not be good to give users too many 

choices or too much control as it can be frustrating for the users 

themselves. Giving users control to customize the interface or skip certain 

parts of it may mean they miss information that is important to the App’s 

persuasive goals.  

 

Simplify Structure of Tasks: The designers referred to a need to keep 

certain tasks complex in order for them to be engaging for users and that 

this engagement may increase persuasive potential, but at the cost of ease-

of-use. The designers also discussed the dangers of bundling functions 

together, where users cannot progress until they have performed a required 

task or acknowledged reading specific material. Both are examples of 

situations where controlling users’ behaviour could negatively impact 

ease-of-use. 

There were 7 tools of persuasive design listed for the study, of these 3 appear to 

potentially be in conflict with principles of usability. A 4
th

 principle is added to 

this list from the area of ‘credibility and trustworthiness’, also listed among the 

evaluation criteria for persuasion in the App:  

Tunnelling: The practice of tunnelling was not particularly evident in the 

App, however the App’s structure is relatively simple and streamlined for 

delivering information. Tunnelling was discussed in terms of structuring 

functions in such a way as to limit user’s choice or force certain 

behaviours, and the designers were strongly against this as it can generate 

negative attitudes towards the system. Tunnelling may improve ease-of-

use and yet clash with longer term usability if it restricts users’ choices 

and impacts on ‘Flexibility and User Control’.  

 

Suggestion: Suggesting behaviour to users at opportune times is central to 

the persuasive purposes of the App, however some users expressed that 

they may find these messages intrusive or annoying. It would appear that 

the nature and character of the suggestion is very important and requires 

careful consideration if it is not to impair usability.  

 

Conditioning: While some users were in favour of a system of rewards for 

good behaviour and treating reducing CO² emissions as a type of 

competition, punishment for bad behaviour may have a negative effect on 

users’ attitude to the App.  
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Surface Credibility and Aesthetic: The minimalistic styling of the App’s 

interface was considered too neutral and value free for two users who said 

they would have preferred a ‘greener’ appearance more in tune with the 

App’s environmental purpose. Finding an aesthetic style that will appeal to 

a specific target group of users may require deviation from standard 

usability principles of functional and minimalist design. 

 

These usability and persuasion principles that may be sources of conflict are listed 

in table 6 below: 

 

 

Usability principles that may conflict with persuasive goals 
 

 Simple Minimalist Design 

 Flexibility and User Control 

 Simplify Structure of Tasks 

 

 

Persuasion principles that may conflict with usability goals 

 

 Tunnelling 

 Suggestion 

 Conditioning 

 Trustworthiness: Surface Credibility & Aesthetic 

 

 
Table 6: Showing usability principles that may conflict with persuasive goals, and persuasion 

principles that may conflict with usability goals. 
 

All 5 of the principles concerned with the application of mobile technology appear 

to be compatible with usability, these are: giving the right information at the right 

time; the availability of the App in all places at all times; being connected to the 

internet for frequent updating of information; the ease of inputting data; and the 

personal nature of receiving information from your own mobile phone.  

The Designers Perspective – Usability & Persuasion 

When the relationship between usability and persuasion was discussed the 

designers expressed the traditional view that the two goals are generally 

compatible: “I believe that it is possible to design for both high usability and a 

high level of persuasion.”  – D2. “Usability is obviously a part of reaching this 

goal of persuasion … I don’t think you could have one without the other.”  – D3. 
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When the questioned about whether usability and persuasion may be competing 

goals the designers proposed that the difference between usability and ease-of-use 

was important to consider here. A design may be complex but still usable; the 

complexity may even enhance usability if it contributes to user satisfaction (as in 

the example of a game). In the same way complexity may be used to introduce a 

level of intrigue or engagement into a design that may serve the design’s 

persuasive purposes; holding users attention for longer periods, for example, but 

may diminish the design’s ease-of-use: “The design might be very usable and 

motivating people, but it’s not necessarily easy.” - D3; “The most important thing 

is that you make something intriguing and fun and interesting.” – D4. 

There is not much user control allowed for in the App’s current interface, however 

some degree of customisation was proposed in the original vision. The designers 

had considered allowing users to choose what content would be displayed on the 

opening Start-page. Here the usability principle of giving users flexibility and 

control would imply that users could choose not to display information about their 

energy usage or CO² emissions. However, requiring that users see this information 

may be an important factor for persuading users to change their behaviour. The 

designers needed to strike a balance between obliging users to see specific 

information and the possible negative consequences of this sort of ‘bundling’ or 

coercion of users, which may inspire an opposite or negative reaction: “That’s like 

bundling things together, like you have to see this graph in order to get your 

message… you will probably get them to hate the CO² charts even more… you 

will have the opposite effect.” – D4. 

Usability versus Persuasion: While the view was expressed by the designers that 

usability and persuasion were compatible it transpired that this may refer to 

usability and persuasion as guiding or defining design principles for a whole 

project or as design ideologies. However, on the level of decisions about specific 

practical elements within a design, the designers stated that situations had arisen 

where usability and persuasive goals may have been in conflict. Although the 

situations existed the question had never been expressed or framed before in terms 

of balancing usability against persuasion: “I would have to say no, I hadn’t 

thought about that before … it’s like usability versus persuasion.” - D1; “… not 

expressed that way, but of course, those questions do come up. Obviously we 

have had those discussions in the design area, but it perhaps wasn’t so clear that it 

was concerning usability and persuasiveness... I don’t believe we would reflect 

over it in that way, if you didn’t have that question in front of you.” - D2. 
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Analysis  

Analysis - Usability Study 
The results of the usability study suggest that although not without problems the 

App is perceived as quite usable by the test participants. The App is generally 

seen to be responsive and gives users relevant feedback on status quickly. The 

App did appear to slow down when loading animation on some pages, making the 

scrolling and swiping occasionally appear erratic, which may have resulted in a 

lack of confidence on the users part to ‘swipe’ through the horizontal pages. All of 

the test participants were observed exploring the App by clicking their way 

around and trying out buttons, which appeared to be how they usually went about 

exploring a new interface; two of them stated this to be the case. There was a 

desire expressed for a ‘back’ button to return to the previous location or back to 

the start. While swiping is an easy action in principal, a lack of visual clues to the 

size of the horizontal line-up, and to the user’s location in it, may have contributed 

to users’ reluctance to navigate by swiping. 

Labelling and language across the interface appear to be generally very consistent, 

other than the mixing up of ‘Calendar’, ‘Timeline’& ‘Statistics’. Interaction with 

the App mostly involved navigation, and all input of data is automatically 

performed by the system. This makes the opportunity for error relatively small, 

and no new system errors were discovered during the tests. The App is a 

prototype not a market-ready product and no error messages are included in the 

design yet. There is a Help page in the App, although it is still a prototype and the 

Help page is not fully developed.  

The language used in the interface is English, and as long as users understood 

ordinary English the language was not particularly difficult or technologically 

oriented. However one user did have a problem with English and this made 

otherwise simple navigational tasks difficult for them. The words “Previous” and 

“Schedule” caused confusion about exactly which time period they referred to.  

There was some trouble with comprehension of the Meter which may diminish the 

App’s effectiveness in achieving its behaviour change goals. As for mapping to 

the real world, the Home Screen features a 3D model of the actual Active House 

apartment which users seemed to find appealing and immediately identified as 

‘home’, and all appliances in the objects menu are represented by a photographic 

image of the appliance.  

As the principal interaction with the App is navigating to relevant pages it seems 

not to burden the user’s memory too much. The “Quick Menu” was especially 

useful, and users expressed that they liked having all the icons visible there. 

However visual clues to the swiping movements were lacking, in particular in the 

lower menu where users often forgot it could be swiped.  
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Users expressed a desire for an easy way to compare performance in different 

time periods, or even to zoom out from the Timeline. The work of remembering 

figures from one time period while viewing another could be considered as adding 

to the memory work of users who wish to use the App for monitoring progress 

towards specific goals. Navigation in the App seems easily learned, with the 

notable exception of swiping in the lower menu. The input of data is completely 

automated which makes it simple for the user. Navigation with the Quick Menu 

appeared to be particularly easy and quickly learnt by users. 

The App does have a very simple and clean design with minimal use of colour 

and a general avoidance of visual clutter. Some users expressed admiration for the 

design, finding it clean and professional; others found it to be too neutral 

considering its pro-environmental intentions. This is described in more detail in 

the analyses of persuasion farther below.  

One of the designers of the App noted that there was nearly no flexibility in the 

App as it exists now in prototype, although some user adjustable settings and 

options were planned in the original design vision, including allowing users to 

choose what information and functions were to be displayed on the Start Page. 

 

Users’ Difficulty Interpreting Some Design Elements  

Users were observed to have differing opinions and different interpretations of the 

meanings of some of the graphical elements of the App interface. This concerns 

attempted communication between the designer and user; the choices made by the 

designer to communicate with certain signs and the users’ experience of trying to 

interpret new signs and symbols, or even familiar ones, in a new context. What 

was interesting here was that it was possible to study both the designers’ 

intentions and users’ experiences with this communication and compare them. 

The success of this communication could be considered essential to the App’s 

persuasive goal.  

The Meter is one of the most important elements of the interface. The designers 

intended that the meter should be read as a sort of dial, indicating increased value 

from left to right or clockwise, although there was in fact no needle on the scale as 

would usually be seen on a traditional dial. This meaning was not always obvious 

to users; it was interpreted by several users as indicating increasing value from 

right to left or anti-clockwise. This shows the risk involved in assuming users will 

share the designers understanding of a design metaphor, or that the metaphor is 

strong enough to withstand translation to an unfamiliar setting when stripped of 

some of its familiar visual elements. This confusion may also have been caused by 

the right side of the scale being a thicker darker colour.  
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Although users seemed to locate the Meter easily, and could read the numbers 

displayed, they appeared to have trouble understanding the meaning of the 

numbers, not being able to say if the values were high or low; good or bad. The 

values seemed to lack a frame of reference for users. Whether users understand 

the meter is of paramount importance to the success of the App to communicate 

energy use and CO² emissions.  Confusion over the direction of the dial could 

potentially be a serious problem, especially when users are using the scale 

position to make sense of the numeric value displayed. However, users may learn 

the right direction over time by seeing the dial in association with higher or lower 

values.  The Meter was located very quickly and easily by users, so it seems to be 

highly visible despite its relatively small size, and users seemed to find it easy to 

switch between modes. Users did also appear to grasp the Meter’s purpose and 

importance. It is encouraging from a persuasion viewpoint that users see the 

Meter, interact with it and expect it to communicate something important, even if 

they don’t fully comprehend the content it displays at present. 

The icons used in the interface are generally quite successful. (‘Icons’ here refers 

to a graphic element that can be clicked on to activate some sort of function or a 

navigation link). However the icon for Dishwasher did cause some confusion. 

This may be because it is unfamiliar although one user suggested it may be 

because the icon shows the dishwasher with a window which would be more 

suggestive of an oven. The 3D image of the apartment on the Start Page/Home 

Screen appears to have been very successful. Users related to the image 

immediately referring to it as their house – even those who did not live in the 

apartment. This identification of the house as home may assist navigation by 

reinforcing the idea of the Start-page as a ‘Home-page’ on which all navigation in 

the App is centred, a successful use of users’ associations as a navigational clue. 

The confusion over the calendar may be an example of confusion of meaning, 

representation and labelling.  The function in the App labelled “Calendar” is more 

like a timeline; it is often referred to by the designers as the ‘Timeline’, and not 

the Calendar, even in the Help documentation. Some users expressed surprise that 

the Calendar did not display objects they were used to associating with a calendar 

– a panel showing all the days of a month as boxes for example. There is actually 

no traditional Calendar in the App. Compounding this problem is the Statistics 

page, which actually does look like a traditional calendar, with days arranged as 

boxes under each month. There was some confusion caused by the naming of the 

Previous and Scheduled panels. This was not simply a Swedish/English 

translation problem, as the words’ meanings were considered ambiguous even 

when translated for Swedish speaking participants. The use of English as the 

language of the App appeared occasionally to add to users’ mental work of 

interpreting labels and feature names and therefore may have added to the risk of 

misinterpretation.   
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Users had trouble generally with swiping sideways to navigate in the App, and in 

particular in the lower window. This is demonstrated by the users’ mental model 

in which the upper panel of the App controls choice of subject while the lower 

panel allows reading in depth on the chosen subject – the “T” shape discussed 

above. However another reason may be a lack of visual clues, users said it never 

occurred to them to swipe in the lower menu. No arrows, sliders or other visual 

clues appear here to help the user. 

Designers Approach to Usability in the App 

When asked about the design process and how principals of usability or 

persuasion may have been applied, two of the designers explained that this was 

not done in a conscious manner like rules from a book, but rather as the 

application of intuition informed by years of experience: “It wasn’t like we looked 

in a design book and said ‘ok let’s use this and that’ … I’ve been working with 

design for many years… I can’t say that we have used consciously a lot of design 

principles. We apply them, but it’s more like a gut feeling” D1. For D4 sets of 

design principles are generally not helpful: “Those general tools, when we try to 

design stuff … are not helping that much. There are some that you can apply that 

are very obvious, almost too obvious to be of any help anyway.” This behaviour 

when analysed through Schön’s theory of Reflective Practice could be seen as the 

designers setting the problem in a particular context and testing out ideas in a 

manner much like naming and framing.  

The designers applied a strict minimalist design aesthetic, with an emphasis on 

clean lines and a preference for neutral colours or even black and white: “It’s 

more like a dinner plate, I mean it’s white because what’s important is the food on 

it, and maybe that’s a little bit the same idea with the App.”– D1. Some more 

specific rules were however applied to certain aspects of the graphic design, such 

as minimum recommended sizes for text and icons with particular concern for 

users with lower visual acuity. Some ideals of usability were acknowledged to 

have been adopted as general guiding principles, for example that it should be 

made easy for users to do the right thing. Another general guiding principle was 

empathy for users. Usability as a principle was an important design factor, equally 

as important as functionality. The designers considered it to be a complex and 

flexible conceptual quality that can vary depending upon the criteria it is 

measured by and that users’ perception of usability can even be effected by 

whether they find the design appealing. 

At present there is not much in the App interface that users can customise. This 

was not a high priority in the design as it was a testing prototype and not a 

market-ready product. The view was expressed that too much choice can actually 

be frustrating for users. The designers’ vision would have included some ability to 

customise the content of some pages, including what information is displayed on 
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the Start Page upon opening the App: “It’s dangerous to give people a lot of 

choices because they just get annoyed by them, they just want it to work.” – D1. 

An interesting distinction emerged between what the designers considered to be 

two different design qualities; usability and ease-of-use. Where ease-of-use 

implies making a task as simple as possible for users, usability may involve 

leaving some procedures more complex while still effectively achieving the goal.  

“It depends upon what you mean with the word ‘usability’, if it should be simple 

to use. There are many who mix them up” – D2. An example given was games, 

where the designer’s goal can in fact be making a task more complicated and 

difficult in order to make the game more satisfying; and engaging. 

Oversimplifying a task, or for example using too much automation, can reduce the 

user’s sense of involvement and satisfaction. This idea of engagement falls under 

the third factor of usability: satisfaction. This is also relevant for persuasion, were 

engagement is important. Designers expressed the view that problem solving can 

be used as a type of motivation. “They want to be participating, feeling smart… 

People find the challenge of something appealing when doing it… Some things 

you have to make them a bit tricky in order to make them interesting” - D4. 

 

Analysis - Persuasion Study 
There appears to be strong correspondence between the designers and users 

understanding of the purpose and message of the App. There is considerable 

agreement on the environmental goals of the App; to reduce CO² emissions and 

reduce the impact of users’ own electricity use. There is even agreement on how 

the App should achieve this; by making the users’ electricity use and the 

relationship between electricity use and CO² visible, and that this information 

should raise awareness leading to a change in behaviour. These correspondences 

would seem to indicate that the users understanding of the purpose of the App is 

very similar to the designers’ intentions for it. Also the main messages of the App, 

as described by the designers, appear to be communicated quite well - even under 

the very short time our test participants were exposed to it. Users spontaneously 

described some important concepts regarding the App’s purpose and message in 

very similar language to that used by the designers. Using correspondence as an 

indicator of persuasion would suggest that the App can be considered to have a 

high level of persuasive potential. It appears that the App may possess sufficient 

motivation for users to engage with it and learn about their own energy use and 

how to control it; it also provides the ability to do this by visualizing their use and 

informing them of how to reduce their impact on the environment. Messages sent 

to users, and the ubiquitous nature of the mobile platform, provide the potential 

for effective triggers to engage users in action and support them in changing 

behaviour.  
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Exploiting Features of Mobile Technology for Persuasion 

The designers of the App appear to be utilising many of the advantages that 

mobile technology and in particular a smart-phone based application can provide. 

First among these advantages is constant availability in both time and place, and 

the designers seem to have thought very specifically about this: “That’s why we 

decided to work with the app and the mobile platform, because it’s something 

people bring along with them all the time… it has to do with planning their life, 

and that is something people do all the time” - D1. Combined with the emphasis 

on making the system smarter and more context-aware this means users should be 

receiving the right information at the right time. The information displayed is 

constantly updated, giving the App a live feeling and increasing the incentive to 

check in on it. The data is collected automatically by the system and sent to the 

App, eliminating the need to manually input data. Users seemed to quickly 

identify with the 3D image on the Start-page as ‘home’, as if it was their own 

virtual home in the App, adding to the sense of the App being personal. Also, the 

information is tailored to the individual user, showing details of their own use, 

combined with the fact that the mobile phone is considered a trusted personal item 

this may make for a convincing persuasive tool. One user very much enjoyed the 

concept of constant updates from their own apartment, even when they were not 

there, and suggested it may be more interesting than looking at Facebook. 

Attitude to Persuasive Technology among the Designers 

Many principles and tools of Persuasive Design were applied during the design of 

the App, but they were considered as being ‘good design’ practices rather than 

specifically as part of a named PD strategy: “Really persuasion is about doing 

good design” - D4. PD as a method or ideology was generally regarded with some 

suspicion among the designers. In particular it was criticised as being based on an 

oversimplified and mechanistic model of human behaviour that proposes a set of 

generalised assumptions about users which can be applied universally to secure 

successful persuasion. Also, the results and successes of Persuasive Design were 

considered to be short lived: 

The point of the persuasive field is that you should be able to 

abstract… find these kinds of principles. But the thing is it kind of 

fails generally… It’s a quite different aesthetic around different 

subjects […] that’s why Persuasion is so dangerous, also, because it 

comes with assumptions… some pre-made assumptions. … That’s 

where you get such a bad design … Those kinds of persuasive 

technologies, they are only temporal… people really quickly learn to 

filter out this.  – D4.    

When asked if the design was persuasive the designers generally stated the App 

was not deliberately built as a persuasive technology, but was intended to 

encourage behaviour change and change in attitude towards electricity use, with 
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the ultimate longer term goal of saving energy and reducing CO² emissions. 

However this intention to change user’s attitudes and behaviours satisfies Fogg’s 

definition and qualifies the App as a persuasive design. 

Is Simply Presenting Information Persuasive? 

An objection raised by the designers to the idea that the App is a persuasive 

technology is that the prototype did not go far enough to be considered truly 

persuasive. The App in its current version presents information, but does not 

explicitly suggest what action users should take: “Just to give feedback is not 

persuasive, for me... in my opinion more is required to make it persuasive … we 

haven’t gotten that far in developing it… we haven’t reached the goal.” – D2; 

“I’m not sure if that is persuasion, it’s more just presenting information to them.” 

– D1. However, simply raising awareness can encourage action, especially where 

accepted current societal norms would strongly encourage users to reduce rather 

than increase CO² pollution. Also a modern scientific view would dispute the idea 

that simply presenting information is not in any way persuasive; as all data is 

considered to be theory-laden there can be no such thing as neutral information. 

For example, even the simple numbers displayed by a step counter can be 

persuasive to the wearer if his/her goal is to increase their amount of daily 

exercise. Both the users and the designers seem to be aware of this: “That it then 

becomes much clearer… that it has a consequence to turn off the TV or not, that it 

has a consequence that you turn off your computer, even things like that” – TP8; 

“Persuasion lies in what kind of information you are showing, we’re showing the 

energy information and there’s a purpose behind showing that information.” - D4. 

It was relayed during the interviews that there had been some discussion among 

the designers about how information should best be displayed, about the 

persuasive nature of any display of information, and in particular about the 

presentation of electricity usage in graphic form. The gathered data on electricity 

usage showed dramatic high thin spikes whenever an appliance was switched on 

(see fig 26). There was much debate about the merits of showing these spikes in 

their original raw form, or of averaging them out to make the graph easier to read 

and understand for users not expert in the behaviour of electricity.  

 

Figure 26: An example of energy use data showing ‘spikes’ where appliances were activated 
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This debate centred on the question of how to present the information and whether 

averaging out the graphs made them easier to understand, or if it was more 

authentic or even more honest to display the data in its raw form, and which 

would be more persuasive. There was however, at no time any intention to 

mislead users: “We talked about maybe instead of having those tiny spikes there 

maybe make an average which goes in between or something, so it’s easier for the 

user to see”  – D1. This was an open discussion about design and how best to 

present information. It highlights an important aspect of design and persuasion, 

that how information is presented and the choice of what to present can have a 

persuasive effect, can influence behaviour, and therefore should be considered 

carefully.  

Not Persuasive Enough for Some Users 

There were two participants who expressed the opinion that the App was not as 

persuasive as it ought to be. One criticism was that the App’s design aesthetic was 

too minimalistic and neutral and failed to convey the App’s “higher purpose” of 

reducing CO² pollution and thereby helping to protect the environment. In their 

view the App was colourless and value-free, and was missing basic visual cues 

that would indicate that it had an environmental purpose, in particular that it 

literally didn’t seem ‘green’ enough: “I want maybe subtle hints that this is for the 

environment, maybe just green somewhere?  …The white and black, it’s so value-

free that it doesn’t convey anything to me.” – TP5. Another user commented that 

the environmental purpose of the App was not placed sufficiently to the 

foreground.  While the Meter did show energy usage the user was required to 

click on it to see CO² emission information, and information on use over time was 

hidden in the Calendar/Timeline which also needed to be deliberately accessed. 

These two participants expressed a desire that the environmental message should 

be more aggressively promoted. In the designers original vision the environmental 

message would have been more up-front. Users entering the planning tools would 

have seen the CO² information “whether they like it or not” – D1.  

Users also expressed a desire to be able to compare different time periods easily, 

that this would show their progress over time in a way that was more meaningful 

for them. Another common desire expressed was the ability to compete, within the 

family, against other households, and even against yourself by setting your own 

targets and monitoring progress towards that target. “If you could have a function 

to show who uses most … and they could be in red, a little green for the best.” – 

TP7. This would in fact bring an element of social pressure to bear on users’ 

behaviour and increase the App’s potential for being successfully persuasive. 
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Analysis - Usability & Persuasion 
Users expressed satisfaction generally with the functionality and reliability of the 

App. The principle usability problems encountered in the tests concerned 

horizontal swiping, and difficulty finding the statistics page, both navigation 

issues which do not appear to be caused by the App’s persuasive purpose. The 

high level of correspondence between users’ and the designers’ expressions of the 

App’s purpose and message seems to suggest a high level of successful potential 

for persuasive communication through the App.  The App therefore appears to be 

both usable and persuasive.  

During the interviews with the designers they described how they approached the 

issues of usability and persuasion. Many of the principles of PD were applied, 

though not explicitly, in the service of usability and general ‘good design’, while 

several principles of usability that were applied also served the purpose of 

furthering persuasive goals. For the designers usability was certainly a priority in 

the designing of the App. Persuasion, however, was a less explicit goal, with the 

designers preferring terms like ‘behaviour change’ or ‘attitude change’ instead. 

Some reluctance was expressed to using persuasive design as a method owing to it 

being based on too many simplistic or generalized assumptions about users. The 

view was also expressed that persuasion follows as a benefit of good design, 

rather than a goal in itself with a defined set of factors.  

Comparing users’ experiences and the designers’ intentions regarding usability 

and persuasion in the App it appears that the relationship between these two 

design principles is more complex than the accepted view that more usability 

always equates with more persuasion. While the accepted view seems to be true 

on the higher conceptual level of the design, it was on the lower level of specific 

design decisions about details that there was potential for usability and persuasion 

principles to be seen as serving conflicting goals. This was most strikingly 

demonstrated in the comments from users about the appearance of the App and its 

environmental message, they therefore concern the persuasive design principle 

listed under Trustworthiness of the Source: Surface Credibility and Aesthetic. The 

usability principle of Simple Minimalist Design applied to the App may not be 

compatible with its persuasive goals if it alienates some users or dilutes the 

intended environmental message.  

Another area where potential conflict arose between usability and persuasive 

goals was in decisions about what information to display, and how much control 

to give users over the interface. The App is not flexible at present, and no user 

customisation is possible in the prototype tested. However the discussions about 

averaging out information and forcing users to see graphs before allowing them to 

proceed to a function demonstrate how much power is in the designer’s hands. 

While this effects the area of Flexibility & Control most directly it draws attention 

to a potential conflict between usability and promoting the designers message; in 
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particular in relation to presenting information and designing the information 

structures of the system. If promotion of the message were to extend to such 

devices as pop-up messages linked to locked functions, for example, then this 

would threaten another usability principle: Simplifying Structure of Tasks. This 

type of coercion is what Norman refers to as ‘Forcing Functions’; warning that 

using them may come at a cost to user satisfaction. The importance of simplifying 

the structure of tasks for the sake of usability was actually challenged by all 4 

designers. It was argued that occasionally designers need to retain or even 

introduce complexity to a task in order to keep users interested and challenged 

and therefore more engaged. The designers explained that this may come into 

conflict with ease-of-use, but that ease-of-use was not always synonymous with 

usability. The practice of using task complexity to hold users interest - and 

thereby exert more influence over their behaviour, comes at the expense of ease-

of-use. Depending on how usability is defined for a project this may be seen as an 

area where usability and persuasion are potentially conflicting goals.  
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Conclusions & Discussion 
This research study set out to explore the relationship between usability and 

persuasion as design principles in the interface of a persuasive smartphone 

application. The accepted view that high levels of usability increase persuasive 

potential in a design was supported by this study in the general sense, when 

referring to the overall high-level goals of a design to be both usable and 

persuasive. The goals of usability and persuasion were often parallel and mutually 

supportive. However while high usability increases persuasion generally, on 

specific questions concerning details of the design usability and persuasive 

principles could be seen as serving competing or opposing goals. The relationship 

between usability and persuasion as design principles appears to be more complex 

than the linear one-directional model that is generally described in the literature.   

Usability and persuasion appear to affect each other in three main areas of mobile 

application interface design. Possibly the most important of these is in the area of 

giving users flexibility and control to customize the interface and to decide 

themselves what is displayed there. The designers that were interviewed for this 

study discussed what information should be displayed prominently and what 

elements of the interface users could chose to ignore, this suggests a trade-off 

exists between promoting the persuasive message of the design and giving users 

control over what they see. If designers make decisions about what information 

best promotes their persuasive message how much control should users be given 

to ignore it? 

A second area is the aesthetic or visual appeal of an interface. Two test 

participants felt the design of the application did not go far enough to promote its 

environmental message; one because the CO² information was not prominent 

enough, another because the interface appeared too neutral and value free – not 

‘green’ enough to be identified as having an environmental purpose. The most 

functional and minimalistic design might not necessarily appeal to the target 

audience.   

The third area where usability and persuasion may come into conflict is where the 

requirements of promoting a persuasive message impact upon the simplicity of 

task structures and ease-of-use of the system; for example with pop-up messages 

or coercive bundling functions. These types of coercive functions were not 

evident in the design of the application; however this was mostly due to the 

designers’ strong opposition to their use and their expressed opinion that coercive 

functions generally have a negative impact on users’ attitude to the design. 

This thesis suggests that designers may usefully balance usability and persuasion 

on opposite sides of a scale in a trade-off where the merits of a specific design 

decision can be evaluated on the basis of how it adds to, or subtracts from, either 

side. This would, to use Norman’s expression, make a new set of trade-offs 
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explicit. This new set of trade-offs would then be available for designers to use as 

a frame, in the manner of Schön’s naming and framing; redefining a design 

problem as one where conflicting or competing principles and goals of usability 

and persuasion may be balanced against one another.  

From the interviews with the applications designers it was apparent that their 

practice of design was a type of informed intuition, playing with ideas and 

observing the effects in what Schön calls a conversation with the materials. When 

framing the challenges of the design the designers were aware of persuasion as a 

goal, although they preferred to refer to it as behaviour change. The designers 

initially expressed the traditional view that increased usability and general good 

design principles would increase an applications persuasive potential. The idea 

had not been considered or explicitly addressed that the requirement of supporting 

a persuasive message through the design may have a negative impact on usability, 

or vice versa. However, in it emerged that in fact issues had come up during the 

design process that could have been described in terms of a trade-off between 

usability and persuasion, but that they were never expressed in those terms. 

Placing usability in opposition to persuasion in a trade-off situation was not 

previously recognised as an option, and it may therefore be a useful new frame of 

reference for designers to apply to problem definition in the future.  

While generally compatible there appear to be some situations where the design 

principles of usability and persuasion serve opposing goals; where one comes at 

the expense of the other. This may imply that the relationship between usability 

and persuasion in application interface design is similar to that between usability 

and aesthetics or visual appeal; increased visual appeal or beauty is generally 

considered to enhance perceived usability. However in specific design situations, 

for example using high-resolution images that increase download times, usability 

and aesthetic values need to be balanced against each other, even though they are 

compatible ideals in the more general sense of making the design both beautiful 

and usable. This appears to also be the case with the design principles of usability 

and persuasion. 

Suggestions for further Research 

It may be interesting and worthwhile to explore the relationship between usability 

and persuasion farther, for example, with an A-B test using different versions of 

the same interface; where either usability or persuasion were prioritised and their 

effects on users observed and compared. A study of users over a longer time 

period could explore whether persuasion potential in the system translated into 

actual behaviour change, and if this behaviour change was sustained over a longer 

time. The idea was proposed that the relationship between usability and 

persuasion may be similar to that between usability and aesthetics or visual appeal 

in an interface design, and this idea may also be worthy of further exploration. 
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Appendices 

Appendix 1: Nielsens 10 Heuristics for Interaction Design 

1. Visibility of system status: The system should always keep users informed 

about what is going on, through appropriate feedback within reasonable time. 

2. Match between system and the real world: The system should speak the 

user's language, with words, phrases and concepts familiar to the user, rather 

than system-oriented terms. Follow real-world conventions, making information 

appear in a natural and logical order. 

3. User control and freedom: Users often choose system functions by mistake 

and will need a clearly marked "emergency exit" to leave the unwanted state 

without having to go through an extended dialogue. Support undo and redo. 

4. Consistency and standards: Users should not have to wonder whether different 

words, situations, or actions mean the same thing. Follow platform conventions. 

5. Error prevention: Even better than good error messages is a careful design 

which prevents a problem from occurring in the first place. Either eliminate error-

prone conditions or check for them and present users with a confirmation option 

before they commit to the action. 
6. Recognition rather than recall: Minimize the user's memory load by making objects, 

actions, and options visible. The user should not have to remember information from one 

part of the dialogue to another. Instructions for use of the system should be visible or 

easily retrievable whenever appropriate. 

7. Flexibility and efficiency of use: Accelerators—unseen by the novice user—may often 

speed up the interaction for the expert user such that the system can cater to both 

inexperienced and experienced users. Allow users to tailor frequent actions. 

8. Aesthetic and minimalist design: Dialogues should not contain information which is 

irrelevant or rarely needed. Every extra unit of information in a dialogue competes with 

the relevant units of information and diminishes their relative visibility. 

9. Help users recognize, diagnose, and recover from errors: Error messages should be 

expressed in plain language (no codes), precisely indicate the problem, and constructively 

suggest a solution. 

10. Help and documentation: Even though it is better if the system can be used without 

documentation, it may be necessary to provide help and documentation. Any such 

information should be easy to search, focused on the user's task, list concrete steps to be 

carried out, and not be too large. 

 

Nielsen, J. (1995). 10 Usability Heuristics for User Interface Design. In: Articles, 

NN/g Nielsen Norman Group. Available online at 

http://www.nngroup.com/articles/ten-usability-heuristics/                               

Accessed: 2013-11-14 
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Appendix 2: Schneiderman’s 8 Golden Rules of Interface Design 

1. Strive for consistency. This rule is the most frequently violated one, but following it can be tricky because 

there are many forms of consistency. Consistent sequences of actions should be required in similar situations; 

identical terminology should be used in prompts, menus, and help screens; and consistent color, layout, 

capitalization, fonts, and so on should be employed throughout. Exceptions, such as required confirmation of 

the delete command or no echoing of passwords, should be comprehensible and limited in number. 

2. Cater to universal Usability. Recognize the needs of diverse users and design for plasticity, facilitating 

transformation of content. Novice-expert differences, age ranges, disabilities, and technology diversity each 

enrich the spectrum of requirements that guides design. Adding features for novices, such as explanations, 

and features for experts, such as shortcuts and faster pacing, can enrich the interface design and improve 

perceived system quality. 

3. Offer informative feedback. For every user action, there should be system feedback. For frequent and 

minor actions, the response can be modest, whereas for infrequent and major actions, the response should be 

more substantial. Visual presentation of the objects of interest provides a convenient environment for 

showing changes explicitly (see the discussion of direct manipulation in Chapter 6). 

4. Design dialogs to yield closure. Sequences of actions should be organized into groups with a beginning, 

middle, and end. Informative feedback at the completion of a group of actions gives operators the satisfaction 

of accomplishment, a sense of relief, the signal to drop contingency plans from their minds, and a signal to 

prepare for the next group of actions. For example, e-commerce web sites move users from selecting products 

to the checkout, ending with a clear confirmation page that completes the transaction. 

5. Prevent errors. As much as possible, design the system such that users cannot make serious errors; for 

example, grayout menu items that are not appropriate and do not allow alphabetic characters in numeric entry 

fields (see Section 2.3.5). If a user makes an error, the interface should detect the error and offer simple, 

constructive, and specific instructions for recovery. For example, users should not have to retype an entire 

name-address form if they enter an invalid zip code, but rather should be guided to repair only the faulty part. 

Erroneous actions should leave the system state unchanged, or the interface should give instructions about 

restoring the state. 

6. Permit easy reversal of actions. As much as possible, actions should be reversible. This feature relieves 

anxiety, since the user knows that errors can be undone, thus encouraging exploration of unfamiliar options. 

The units of reversibility may be a single action, a data-entry task, or a complete group of actions, such as 

entry of a name and address block. 

 

7. Support internal locus of control. Experienced operators strongly desire the sense that they are in charge of 

the interface and that the interface responds to their actions. Surprising interface actions, tedious sequences of 

data entries, inability to obtain or difficulty in obtaining necessary information, and inability to produce the 

action desired all build anxiety and dissatisfaction. Gaines (1981) captured part of this principle with his rule 

avoid acausality and his encouragement to make users the initiators of actions rather than the responders to 

actions. 

 

8. Reduce short-term memory load. The limitation of human information processing in short-term memory 

(the rule of thumb is that humans can remember "seven plus or minus two chunks" of information) requires 

that displays be kept simple, multiple-page displays be consolidated, window-motion frequency be reduced, 

and sufficient training time be allotted for codes, mnemonics, and sequences of actions. Where appropriate, 

online access to command-syntax forms, abbreviations, codes, and other information should be provided. 

 

Shneiderman, B., & Plaisant, C., (2005). Designing the User Interface: Strategies 

for Effective Human-Computer Interaction (4
th

 edition). Pearson, Boston, USA.  
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Appendix 3: Norman’s Rules for Designers 

Donald Norman’s list of rules of thumb for designers from his bestselling book 

The Design of Everyday Things:  

1. Use both knowledge in the world and knowledge in the head. 

2. Simplify the structure of tasks. 

3. Make things visible: Bridge the gulfs of Execution and Evaluation. 

4. Get the mappings right. 

5. Exploit the power of constraints, both natural and artificial. 

6. Design for error. 

7. When all else fails, standardize. 

 

Norman, D. A. (2002). The Design of Everyday Things (Original work published 

1988). Basic Books, New York, USA.  (p.188) 
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Appendix 4: The System Usability Scale used in the Assessment 

 

1) I think that I would like to use this app frequently.  

                                     1      2      3      4      5     

             Strongly disagree                 Strongly agree  

2) I found the app unnecessarily complex. 

                                     1      2      3      4      5     

             Strongly disagree                 Strongly agree 

3) I thought the app was easy to use.            

                                      1      2      3      4      5     

             Strongly disagree                 Strongly agree 

4) I think I would need the support of a technical person to be able to use this app.     

                                     1      2      3      4      5     

             Strongly disagree                 Strongly agree 

5) I found the various functions in this app were well integrated.     

                                     1      2      3      4      5     

             Strongly disagree                 Strongly agree 

6) I thought this app was too inconsistent.   

                                     1      2      3      4      5     

             Strongly disagree                 Strongly agree 

7) I would imagine that most people would learn to use this app very quickly.    

                                     1      2      3      4      5     

             Strongly disagree                 Strongly agree 

8) I found the app very cumbersome to use.    

                                     1      2      3      4      5     

             Strongly disagree                 Strongly agree 

9) I felt very confident using the app.  

                                     1      2      3      4      5     

            Strongly disagree                 Strongly agree 

10) I needed to learn a lot of things before I could get going with this app.           

                                     1      2      3      4      5     

            Strongly disagree                 Strongly agree 

 


