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Preface 

Persuasive Technology (PT) is an emerging, interdisciplinary research field, focusing on the design, 
development and evaluation of technologies aimed at creating awareness and inducing behavior change 
with the ultimate goal to increase wellbeing and quality of life. Academic researchers, designers, and 
practitioners from the social sciences and technological disciplines, as well as from the fields of health, 
healthcare, safety, sustainability, and ICT have developed this field in the preceding years, giving rise 
to a community which aims to ‘persuade’ people into adopting healthier lifestyles, behave more safely, 
and reduce consumption of renewable resources, to name a few examples. The ‘technology’ component 
in PT reflects usage of, amongst others, big data analytics, sensor technology for monitoring, 
personalized feedback and coaching, mHealth, data visualization techniques, serious gaming, and social 
media. 
The 12th International Conference on Persuasive Technologies was hosted by the Centre for eHealth & 
Wellbeing Research, Persuasive Health Technology Lab, University of Twente (UT), the Netherlands. 
After previous successful conferences in Salzburg, Chicago, Padua, Sydney, Linköping, Columbus, 
Copenhagen, Claremont, Oulu, Palo Alto, and Eindhoven, this time the picturesque city of Amsterdam 
was the place to be. For this conference, the special theme was “smart monitoring and persuasive 
coaching; building bridges between persuasion and personalized healthcare via real-time data collection 
and smart, empathic, user-adaptive engaging technology”.  
Although still emerging and expanding (in parallel with the latest and upcoming technological 
developments and the opportunities they provide for managing behavior change), we feel that the field 
of Persuasive Technology is reaching maturity as indicated by the continuing increase in papers 
submitted to PT conferences along the years, a trend we believe will persist in the years to come as 
opportunities for technology-induced behavior change will steadily (or perhaps rather ‘exponentially’) 
continue to grow.  
Importantly however, our community is not defined and shaped merely from a technological point of 
view. That is, throughout the years, equal emphasis has been placed on gathering insights and a deeper 
understanding of the user involved and his or her needs, skills, and (cognitive) capabilities. Obviously, 
this is for a good reason, as any attempt at behavior change should be driven by a comprehensive 
understanding of the goals and needs of the people involved.  
From our point of view, a contribution to our field should thus have both technology and people at its 
core, something which is also reflected by the University of Twente’s ‘HI TECH, HUMAN TOUCH’ 
philosophy. Taking note of these ‘requirements’, we are proud to say that the contributions to this 
conference (comprising papers, posters, demos, workshops, and contributions to symposia and doctoral 
colloquia) deliver and live up to the promise of connecting people and technology in order to enhance 
the quality of our life.  
In this volume of adjunct proceedings, we present the posters abstracts, demos, symposia, doctoral 
consortium papers, workshop proposals, and tutorial contributions. Ranging from linkages between 
gamification and heathy habits, design strategies for creating awareness and persistence, to big data 
analytics aimed at uncovering ‘hidden’ behavior patterns, the work presented here will inspire, educate, 
and motivate its reader and attract new contributors to our field. After all, in a world where augmented 
reality, the internet of things, and robotics have just seen the light of day, certainly the best is yet to 
come. 
We would like to thank all authors for their high-quality contributions which not only provide a 
comprehensive overview of our discipline and its landmarks so far, but also provide a sketch of the 
shape of things to come.  
Just as our discipline involves a dialogue between people and technology, the contributions you will 
find here involve a dialogue between authors and reviewers. Thanks to all reviewers for their valuable 
feedback, ideas and suggestions. Finally, thanks to our colleagues and students involved in the overall 
organization, the workshops, tutorials, doctoral consortium, posters, demos, symposia, and the 
conference itself. None of this would have been possible without your support, trust and dedication. 
 
April 2017 

Thomas Van Rompay 
Peter W. de Vries  
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The Impact of Age, Gender and Level of Education on the Persuasiveness of Influence 
Strategies in E-commerce 

Ifeoma Adaji & Julita Vassileva 

University of Saskatchewan, Saskatoon, Canada 
✉ {ifeoma.adaji, julita.vassileva}@usask.ca 

Introduction 
With the increase in the number of online businesses, companies have to put strategies in place 
in order to create a unique shopping experience for their clients. Personalization and persuasive 
technology have been identified as means through which e-businesses can customize their 
client’s shopping experience. 
Research has shown that the demographics of customers can be used in creating a 
personalized experience for shoppers [1]. In this poster, we explore the response of e-
commerce customers to the influence strategies of the Persuasive Systems Design (PSD) 
framework [2] according to their demographics.  
To investigate the extent to which age, gender and level of education influence the effect of 
the persuasive strategies of the PSD framework, we conducted a user study of e-commerce 
shoppers using Amazon.com as a case study and a sample size of 324 Amazon shoppers. We 
used previously validated scales of Lehto and Kukkonen [3] that measures the constructs of 
the PSD framework (dialogue support, primary task support, social support and system 
credibility support), effectiveness and use continuance. Users were classified into three age 
groups; 18-24 (n=90), 25-34 (n=133) and > 34 (n=94). Seven users chose not to provide their 
age. There were 175 female and 146 male participants; four users chose not to respond. There 
were three categories of level of education; high school (n=85), Bachelor’s degree (n=125) 
and graduate studies (n =110), four participants chose not to respond to this question. 

Data Analysis and Results 
We validated our instrument by computing the Kaiser-Meyer-Olkin adequacy and the Bartlett 
Test of Sphericity which were both found to be significant. We computed the Repeated-
Measure ANOVA (RM-ANOVA) with the persuasive strategies (dialogue support, primary 
task support, social support, review credibility support, product credibility support, system 
credibility support, effectiveness and use continuance) as within-subject factors and age, 
gender and level of education as between-subject factors to identify any significant 
differences within the groups. 
Our results show that there was significant main effects on the likelihood of influencing our 
participants using the influence strategies. However, within the three age groups 18-24, 25-34 
and > 34, there wasn’t any significant difference in the effect of these strategies. This means 
that the effect of the various influence strategies was the same for all age groups in the study. 
Similarly, males and females did not show any significant differences on the influence of the 
persuasive strategies.  
With respect to the level of education of participants, there was significant interaction 
between the three levels of education and the effect of the persuasive strategies, F(2, 317) = 
5.195, p < 0.05. This shows that participants in various levels of education were influenced 
differently. Overall, Bachelor’s degree holders were more likely to be influenced by the 
strategies than high school holders and graduate degree holders. Pairwise comparison showed 
that Bachelor’s degree holders significantly differed in five of the eight strategies, namely: 
social support, review credibility, system credibility, product credibility and perceived 
effectiveness. 

Conclusion 
To investigate the differences in customers’ response to the persuasive strategies of the PSD 
framework based on age, gender and level of education, we carried out a study using Amazon 
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shoppers. Our results show that differences in age and gender do not reveal any significant 
change in the response to persuasive strategies, but, level of education show significant 
differences in 5 of the persuasive strategies: social support, review credibility, system 
credibility, product credibility and perceived effectiveness.  

References 
1. A. L. Montgomery and M. D. Smith, “Prospects for Personalization on the Internet,” J. Interact. Mark., vol. 

23, no. 2, pp. 130–137, 2009. 
2. H. Oinas-Kukkonen and M. Harjumaa, “A systematic framework for designing and evaluating persuasive 

systems,” in Persuasive technology, Springer, 2008, pp. 164–176. 
3. T. Lehto and H. Oinas-Kukkonen, “Explaining & predicting perceived effectiveness & use continuance 

intention of a BCSS for weight loss,” Behav. Inf. Technol., vol. 34, no. 2, pp. 176–189, Feb. 2015. 
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Using Markov Chains to analyze paths through a Personal Health Record 

Saskia M. Akkersdijk , Saskia M. Kelders, Louise M. A. Braakman – Jansen, & Lisette van 
Gemert – Pijnen 

University of Twente, The Netherlands 
✉ s.m.akkersdijk@utwente.nl 

 
Personal Health Records (PHRs) can play an important role in facilitating information 
exchange, monitoring disease management, and coaching self-management behavior. 
Although there are many potential benefits of PHR's only small improvements have been 
measured [1]. Evaluations of PHR's have, up to now, failed to provide insight into why these 
outcomes did occur [2], because we approach them as a black box. Analysis of log data has 
the potential to explain effects of a technology [3], and Markov modeling can be used to 
identify navigation paths. A Markov Chain model describes a system that consists of a 
“chain” of events. Each chain consists of a set of states and a set of transitions between them. 
A transition has a probability indicating the likelihood of a transition occurring. Using 
Markov Chains to analyze navigation paths could potentially be of added value when 
evaluating a PHR [4]. 
Analyzing log data about sessions of users on a PHR (which parts of the PHR are visited 
sequential) with a Markov model could potentially provide extra value. It tells you about the 
most likely transition they are going to make, which in turn could potentially provide valuable 
information on identifying problems and can help explaining outcomes. While most logdata 
analysis now focuses mostly on providing an overview of the usages of a system (e.g. how 
often is it used, at which intervals, at which moments), analysis of logdata with a Markov 
Chain goes a step further, and provides more in-depth information. 
 

Two years of logdata from My Health Platform (MHP) (an online platform to support self-
care and self-management) were used to create a Markov Chain model. A small part of the 
model can be seen in figure 1 in which is focused on the first step after login. 

Figure 1:Part of the Markov Chain Model of MHP (focused on the first step after login) 

Adjunct Proceedings of the  
12th International Conference on Persuasive Technology, April 3-6, 2017, Amsterdam, The Netherlands. 

Copyright held by the authors. 

mailto:s.m.akkersdijk@utwente.nl


13 
Poster Abstracts 

Focus lies on explaining and interpreting the prominent results, their implications, the method 
used and the added value of this method.  

References 
1. M. Tenforde, A. Nowacki, A. Jain, J. Hickner, The association between personal health record use and 

diabetes quality measures., Journal of general internal medicine 27 (4) (2012) 420{4. doi:10.1007/s11606-
011-1889-0. URL 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3304034&tool=pmcentrez&rendertype=abstract 

2. D. Black, J. Car, C. Pagliari, C. Anandan, K. Cresswell, T. Bokun, B. McKinstry, R. Procter, A. Majeed, A. 
Sheikh, The impact of eHealth on the quality and safety of health care: a systematic overview., PLoS 
medicine 8 (1) (2011) e1000387. doi:10.1371/journal.pmed.1000387. URL 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3022523&tool=pmcentrez&rendertype=abstract 
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Storyboarding persuasion to match personality traits 

Nienke Beerlage – de Jong, Christian Wrede, Lisette van Gemert – Pijnen, & Floor Sieverink 

University of Twente, Enschede, The Netherlands 
✉ {n.beerlage-dejong, j.vangemert-pijnen, f.sieverink}@utwente.nl, c.wrede@student.utwente.nl 

 

Background 
Health-promoting technology, using persuasion to shape, change or reinforce behaviour, is 
still growing in number and popularity [1,2]. This also resulted in a growing attention on how 
to tailor persuasive strategies to different users and user groups to achieve desirable outcomes 
and to maximize the success of such technologies [3]. One of such possibilities for tailored 
persuasion, is to look at the needs and preferences of different types of personalities [4]. To 
enable such tailoring, there is a growing need for easily applicable (e.g., low effort, low costs) 
methods to study the relation between personality and persuasion. The development and 
evaluation of low-fidelity storyboards (a small coherent set of easily understandable comic-
book-like illustrations) fulfil these needs [5].  

Purpose 
The aim of this study is (1) to gain more insight into the relationship between personality 
traits and preferences for certain persuasive strategies in health-promoting technology and (2) 
to demonstrate an easily applicable method of studying this relationship. We build upon 
existing research [3] and complement it with the Persuasive Systems Design (PSD) Model 
[2].  

Method 
A literature scan was conducted to make a selection of eight persuasive strategies from the 
PSD model that are generically applicable (independent of user characteristics, unlike e.g., 
similarity) and most frequently applied in persuasive technologies [6-8]. Every strategy (self-
monitoring, simulation, reminders, rewards, expertise, real-world feel, social comparison, and 
recognition) is represented in standardized storyboards that only vary in persuasive strategies, 
keeping other factors (e.g. device and colours) equal. The storyboards are pilot-tested among 
six experts to check whether the PSD strategies are recognized.  
The final storyboards were then presented online (via Qualtrics software) to a convenience 
sample of the general public. In concordance with Halko & Kientz [3] they were asked to 
indicate their appreciation of the storyboards through seven questions, concerning enjoyment, 
likelihood of use, helpfulness, quality of life, ease of use and time saving (all on a 7-point 
Likert scale). In addition, the Dutch version of the Ten Item Personality Inventory (TIPI) [9] 
was used to gain insight into the respondents’ personality traits (using a 7-point Likert scale).  

Results 
A total of 170 questionnaires were included in the study (all demographic and personality data 
were entered and at least one storyboard was evaluated). The mean age of participants was 
23.47 (18-46). Of these, 113 were female. All of the Big-Five personality traits were 
significantly related (positively or negatively) to one or more persuasive strategies.  
Most persuasive strategies were deemed to increase ease of use. Respondents with different 
personality traits sometimes disliked the same persuasive strategy for different reasons (e.g. 
rewards had a negative correlation with helpfulness for neurotic people and with ease of use 
for extravert people). 
The most positive correlations were found for the conscientious people, all relating to ease of 
use (i.e. real-world feel, social comparison and recognition). Most negative correlations were 
found for neurotic people, all relating to quality of life, helpfulness or enjoyment. 
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Conclusion 
We conclude that there is a statistically significant association between certain personality 
traits and preferences for persuasive strategies in health-promoting mobile applications. This 
means that persuasion might be more effective when it is tailored to the users’ or user groups’ 
personality rather than implemented generically. This study has shown the potential of using 
low-fidelity storyboards for studying this phenomenon and for enabling tailoring of 
persuasion to the personality.  
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Introduction 
This paper illustrates the benefits of involving the intended target group in a persuasive design 
project. In the ZonMw project ‘Healthy by Design’, insights in the needs, experiences, and 
motivations from the target group of secondary Vocational Education and Training (VET) 
students, will lead to an intervention design that fits better into their daily life than an 
intervention developed by solely adults for students without involving them. 

Purpose 
Many VET students do not reach the public health guidelines for physical activity and 
nutrition [1-2]. These unhealthy lifestyle behaviors can lead to lower academic performance 
and school drop-out [3] and can increase the risk of major non-communicable disease in later 
life [4-5]. Since there are no effective Dutch school-based interventions yet that target the 
lifestyle of VET students in their social and physical environment, the project ‘Healthy by 
Design’ aims to develop, implement and evaluate a theory-based intervention that consciously 
or subconsciously changes students’ lifestyle behavior at school.  
 
The project is unique in actively involving the VET students in the intervention development 
by applying contextmapping [6] as well as co-research [7] in the explorative research phase. 
By involving them in the design process from the start, VET students feel empowered and 
experience ownership of the solutions for adopting a healthy lifestyle. The insights from the 
target group are used for the development of a persuasive design concentrating on different 
lifestyle aspects, and subconscious as well as conscious lifestyle behavior. 

Methods 
14 vocational students (7 men, 7 women), aged 18-26, participated in the contextmapping 
study. First, the participants all received a sensitizing booklet with little assignments in which 
they observed their own daily lives during 5 days. This prepared them for the next step: the 
participants came together for a generative session (± 240 minutes), led by two moderators, in 
which the generative techniques helped the participants to talk about daily life and more 
specific about a healthy lifestyle. The sessions were recorded and transcribed in order to 
analyze the conversations. 
 
Where the contextmapping research provided in-depth insights in the lifestyle, needs, desires 
and experiences of VET students with a broad scope, the co-research was focused on their 
perspective on nutrition and physical activity, as well as their intrinsic motivations in life. 
Two groups of two students participated in nine co-research sessions of one hour. By giving 
the VET students the role of co-researcher they actively searched for insights from their peers 
by, for example, conducting interviews. Listening to others enabled the co-researchers to 
share stories from their peers as well as in depth insights in their own experiences [8]. 

Results 
The contextmapping research identified six partially overlapping clusters of user insights: 
health behavior awareness; motivations in life; the role of peer pressure; the role of the home 
environment; passive attitude; and practical mindset. For most vocational students a healthy 
lifestyle seems not to be a current motivational factor, however earning money, looks, and 
family, are important motivations in the life of VET students. They often mention a lack self-
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discipline and both peers and home environment seem to have great influence on their 
decisions. Facilitators of behavioral change should be practical, quick, and clear due to their 
short-term orientation and practical mindset.  
 
By deepening the insights from the contextmapping study, four personas representing the 
target group were created. The research findings led to four design direction: 1) Involve 
seniors to motivate juniors, 2) A healthy school environment, 3) Health as a by-product of 
intrinsic motivations, and, 4) Increasing knowledge through (social) media. A combination of 
ideas, including all different design directions, will be made to make a solution we expect 
being most effective in promoting physical activity and healthy dietary behavior of VET 
students. 

Conclusions  
The close involvement of members from the target group as co-researchers in the exploratory 
research allowed us to base the conceptualization on deep insights of VET students’ life to 
specifically match their needs, motivations, and attitude. 

Next Steps 
Where a lot of intervention designs are not tested for effectiveness, this project includes an 
effect study. In the coming two school years, the intervention will be implemented in the 
social and physical environment of 1000 VET students at three locations of ROC Mondriaan, 
a school for secondary vocational education in the The Hague area in The Netherlands.  
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Goal 
The present work is based on the development of an e-health platform characterized by a smart 
home system to monitor physiological parameters of users at home and a mobile application 
(Android open-source APIs and proprietary communication protocols for the commercial 
devices adopted) to both monitor and interact with the user, while he is performing different 
activities. The novel concept of this system is to provide a unique framework to deal with the 
acquisition of the user’s physiological quantities by means of heterogeneous devices in different 
situations, at home or outside. The main goal is to manage correctly such data to give the user 
high level information about his general health status, to analyze data in order to find 
singularities in the signals/data to promote a continuous use of the platform and to increase the 
interest of the user in monitoring his physiological quantities.  

Materials and methods 
A pilot study with real users, performed for a few months and currently ongoing, has been 
conducted to improve the system (implemented in the Health@Home scenario, Italian Smart-
Cities project) in terms of interoperability, measurement procedure, features extraction, data 
mining, user interface and to define how the data measured can be analyzed for different use 
cases and how to use them to motivate the user. Four healthy adults were investigated in their 
houses, where the fixed platform was installed. Several quantities have been measured: ECG 
signal, Heart Rate (HR), Respiration Rate (RR), body temperature, body weight, oxygen 
saturation and blood pressure. The software architecture covers different aspects: graphical user 
interface (GUI), communication with biomedical devices, data storage and data processing in 
order to get refined values from the raw quantities. Acquisition and storage of data are activated 
through a simplified GUI and a synthetic voice guides the user during the entire acquisitions 
(10 minutes per day). The platform in [1] is used when the user is at home, seated on a chair 
with the system in front of him. Otherwise, when the user is moving or is outside, he can 
measure and visualize his parameters, e.g. the data coming from the multi-parametric belt, 
Zephyr Bioharness 3.0 [2], on a smartphone/tablet. The system is also designed to provide 
feedback to the user. The fixed platform alerts the user when a singularity is identified to 
motivate him to carry out another measurement during the day or a specific measurement 
schedule during the week with a non-stressful procedure. On the other hand, when the user is 
outside, the mobile platform warns him if a fixed limit (e.g. computed HR value) has been 
exceeded through an alert message on his smartphone or tablet and stores the singularity (e.g. 
about QT interval) making available the call button when the singularity is repeated several 
times. 

Analysis of results 
The processing of data acquired allows users to obtain useful information about their daily and 
sportive activities, together with dedicated and physiologically relevant indicators. A data 
analysis to find singularities (e.g. time intervals out of physiological range, arrhythmias, etc.) 
in the ECG signal has been developed and a specific algorithm [3] has been implemented to 
calculate the time intervals (PR, QR, QT and ST) from the ECG waveform and to find 
singularities. In particular, the application is designed to record significant events in a dedicated 
section (e.g. when QT is higher than average) and suggests the user to consult a doctor if the 
situation occurs frequently with generic indications. On the contrary, more specific information 
are remotely accessible for the care giver. The overall results is the development and the 
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preliminary experimentation of an e-health architecture to monitor physiological quantities of 
users and a methodology to persuade them to use such system. In the preliminary 
experimentation the different users presented positive attitude, but each of them with different 
reactions to the methodology: in some cases they are very motivated about understanding and 
checking results, in others they are concerned about dealing with data that they do not fully 
understand. The feedbacks from the users are now being used to generate requirements and to 
tune the GUI to make it more user-friendly and accessible. 
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People forget to breathe. In this work, we explore the subject of breath, specifically how to 
remind people through subtle indicators or coaching, to remind them to breathe throughout 
their workday. Much research has been done into the effects of focused breathing, of deep 
breathing, and of a variety of breathing techniques [1]. However, on a very basic level, 
breathing brings oxygen to the body and with more oxygen, they have better brain function, 
blood flow, and overall wellbeing [2]. Studies of people working in offices, at desks, have 
shown that people do not focus on breathing often enough, despite the stress reducing 
qualities it offers and the increased focus it can provide [3]. Beyond a lack of focus on 
breathing, some also stop breathing or even hold their breath while sending emails [4]. 
 
Our ambition is to discover if we can encourage people in an office environment (desk work) 
to breathe more mindfully through persuasive interactions with extremely simple interactions. 
We created two prototypes, one which is subtle: an unusual, but static part of the 
environment, envisioned to sit beside the communal coffee machine in a 200-person office 
space. The second is an interactive device, training people to breathe deeply and follow a 
pattern of breathing. The first prototype will be explored in this work. 
 
A variety of devices already offer breathing training, or reminding you to breathe. Apple’s 
“Breathe” app [5] for the Apple Watch coaches you with different breathing techniques and 
haptic feedback and reminds you to breathe throughout the day. Fitbit [6] offers a “Guided 
breathing experience” through their Relax app. BreathMinder [7] trains you to breathe at a 
pace and reminds you to do breathing exercises. Spire [8], a small discrete wearable tracks 
your respiration throughout the day alerts you to when you are tense.  
 
As opposed to requiring people to wear a device which they might not own or be interested in 
owning, our goal was to create something which was placed in a communal area. We are 
primarily interested in communal areas, which for our initial evaluation context includes a 
common coffee room where many people from an office building go for their coffee breaks 
two to three times per day.  
 

 
Figure 2: The first prototype 
 
The first prototype: (Figure 1) 
A simple piece of laser cut wood, cut accordion style so it is flexible is the basis for this 
prototype. The top of the wood is attached to a servo motor which moves back and forth, 
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pausing at the ‘top’ and ‘bottom’ of the movement. As the wood is moved up and down by 
the servo motor, it pauses at the bottom, creating a rounded shape, and pauses, representing 
inhalation, a full stomach; then it returns to the top and pauses there for a longer moment, 
representing the space between breaths. The timing was based on the average adult breathing 
rate according to a website dedicated to respiratory rate information [9]. Above the flexible 
piece of wood was a legible inscription which said “breathe”. 
 
This prototype was placed on top of an industrial coffee machine in the break room, just 
above eye level. Since the prototype was small, 12.5cm tall, it was not the primary focus 
when getting a coffee. When fabricating the prototype, we thought about the sound of the 
servo and decided that perhaps it might be either overshadowed by the sound of the coffee 
machine grinding and brewing coffee, or could be an intriguing method to gain attention of 
the person using the coffee machine. In testing it could be seen that as people waited for their 
coffee, they were able to hear the sound of the servo motor and looked upwards to see the 
prototype. Preliminary testing was conducted over a period of three days with the small 
prototype being placed on top of the coffee machine for each day.  
 
Upon studying more than 20 visitors over three days, some patterns emerged. When more 
than one person was present to get a coffee, the person directly in front of the machine 
generally glanced at the prototype and continued getting their coffee and ignored the 
prototype. When a single person was alone and getting a coffee, it was observed that they 
typically first peered behind the prototype to look at the servo motor and then, from what we 
could determine through visual observation alone, approximately 4 out of 20 visitors visibly 
stood up straighter and breathed into their stomachs in time with the machine. On several 
occasions, groups of people contemplated the device together and tried to emulate the 
breathing rate. Two short one minute interviews of people who had used the coffee machine 
and then gone back to their offices revealed that they did had not noticed the prototype at all.  
 
From this initial investigation, it can be seen that much more research can be done. In our 
future work, we are primarily interested to learn about the difference between the first 
prototype (a subtle static device) versus the second prototype (an interactive, responsive 
device) and how the effects of experiences either prototype carries into the office worker’s 
day (or not).  
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Introduction 
Using persuasive game for serious purpose has been studied for many years. Cooperation and 
competition mechanisms can be designed as game patterns. For example, Fish’n’Steps[1] is a system 
used for motivating people to exercise more than usual with cooperation. However, the challenge of it 
is how to stimulate people to collaborate. To find a better design for enhancing the effect of cooperation 
and competition in persuasive game, we had iteratively developed a navigation game with two versions, 
the second version is modified base on the player feedbacks for the first game version. We applied the 
game to a testing scenario, in which we persuaded individuals to adhere a regular health recording task. 
After analysed the player feedbacks for the two game versions, we proposed four design suggestions for 
further cooperative persuasive game design. 

Game Design Framework 
Referring to past researches of game factors [2][3][4], we developed two versions of navigation game 
with player collaboration in virtual world. In two games, players should complete target behaviour 
(Answer 10 questions about personal health by the App every day) in reality, and then they could get 
related game points which was used to earn score in our persuasive game. Besides, we designed 
“prosocial rewards” [5] in both game versions. In order to win in weekly team-competition, team players 
could cooperate and get additional scores, that is, pass game hints to teammate and earn scores 
efficiently. There were four different design features about cooperation and competition in two game 
versions. The four design features were granularity of leaderboard, communication channel, balance of 
competition and level of cooperation, which were followed by the game factors ranking[2], social 
play[3], fair play[3] and complementary[4] respectively. 

1. Granularity of leaderboard (version one: inter-team ranking; version two: inter-team and intra team 
ranking): Version one was designed to follow idea of [1] to avoid players with lower score becoming 
discouraged, but in our field study, we observed that the performance of lower score players didn’t 
be improved. Therefore, we added intra-ranking in version two for comparing player behaviours. 

2. Communication channel (version one: chatroom in game; version two: chatroom in game and daily 
used channel): We followed [1] to include a game chatroom but got a low use rate. It was because 
that some users were not interested in game so they seldom played our game, which resulted in fewer 
opportunities of noticing game chatroom and being persuaded. We then included a common used 
messanger App as extra communication channel, such as Facebook or LINE. 

3. Balance of competition (version one: small team; version two: big team): One of members in small 
team became lazy had more negative impact on team-competition than in big team. Therefore, we 
increased the amount of team members of version two to decrease the possibility of negative impact 
of lazy team members. 

4. Level of cooperation (version one: semi-mandatory; version two: mandatory): Both games included 
prosocial rewarding to promote cooperation between team members. In game of version one, players 
could choose to gain additional scores by themselves or pass game hints to teammate. About one-
third players tended to gain additional scores by themselves due to the distrust of others, so the 
cooperation didn’t always happen. Therefore, in version two, we modified the cooperation 
mechanism, and players could only get bonus to cooperating with others. 

Experiment and Discussion  
In game of version one, 23 participants were recruited among yoga club in college, while 19 participants 
were in new one, and 5 in both games. Participants need to fill in life-record for getting the corresponding 
game points to play game. The average target behaviour achievement was 33%. After four weeks testing 
of each game version, we had a 30 minutes face-to-face interview for every participant, in which we 
summaried four suggestions of game design factors for persuasive cooperative game. 
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1. Granularity of leaderboard: We found that members would compare with those familiar with and that 
healthy competition happened because of intra-team ranking. The users indicated: “My position on 
leaderboard could create the feeling to me of being needed by my team.” and “I would notice the 
score of teammate who I care about. When exceeding him, I was very exciting.” Both of the feedbacks 
showed the intra-team ranking system would gain intrinsic motivation. 

2. Communication channel: By adding a daily used channel, players had a stronger sense of community 
(SOC)[6]. “After using this channel, I started to have conversation with others and thought knowing 
teammate had a deep impact on me.” and “At first, I wasn’t interested in playing games, but knowing 
teammates let me feel stronger obligation of the team.”, said by users. By SOC[6], player had more 
obligation and achieved effect of motivation, which was the same result as Blanchard’s research[6]. 

3. Balance of competition: The more engaged members in a team would reduce the influence of lazy 
player quitting game. “In game of version one, a member quitted the game would lower my 
willingness of playing game, which finally became a vicious circle”, said by a player. Besides, there 
was a reversal of ranking in a week which players had deep impression on during experiment. After 
that, the team which was reversed increased their coherence and participation of teammates. 
According to feedback of users, we suggested the design of increasing possibility of reversal on 
team-competition to increasing team coherence. 

4. Level of cooperation: Some users thought: “I almost gained additional scores by myself in old game, 
but now I felt the cooperation between members so the motivation and enjoyment of playing games 
was promoted.” The result is the same as Beznosyk’s research[7] which presented “complementary” 
was one of the most enjoyable design pattern about collaboration. 
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Introduction 
In order to design dialogue systems dedicated to promote energy conservation, we consider 
ways to shape the system’s arguments in the most persuasive way possible [5]. One such way 
could be through framing the information in order to make it more easily processed by the 
system’s users [10].  

Related Work 
The messages might be framed according to their emotional valence [1]. Emotions are of 
special interest because they affect not only what people think (their mood or the way they 
feel), but also how they think (cognition itself). Indeed, emotions arise from patterns of 
judgments made by individuals in reaction to their environment and the relationship they have 
with it, or appraisals [6]. According to [8], these appraisals are based on several checks 
related not only to the stimuli but also to the self: relevance (novelty, pleasantness, goal 
relevance), implication (causal attribution, outcome probability, discrepancy from 
expectation, goal/need conduciveness, urgency), coping potential (control, power, 
adjustment), and normative significance (internal standards, external standards). 
Consequently, different patterns of appraisal generate different cognitive responses and 
coping strategies. These strategies are either problem-focused (i.e. change the situation itself) 
or emotion-focused (i.e. change the relation to the situation; [9]. Thus, different information 
are processed more or less efficiently according to the coping strategies set up [3]. For 
example, guilt leads to problem-focused strategies, because it is associated with an error that 
has been made and a will to repair the wrong made. On the contrary, shame leads to emotion-
focused strategies, because it is associated with negative implications for one’s self-esteem 
and a perceived lack of capacity to change the environment. Consequently, a positively-
framed message associated with guilt (“What you have to gain by drinking responsibly”) is 
processed more fluently than a negatively-framed message associated with guilt (“What you 
have to lose by not drinking responsibly”). Conversely, the same positively-framed message 
is processed less fluently when associated with shame than the same negatively-framed 
message. Thus, by varying emotional valence and message-framing, one could improve a 
speech’s impact on their conversation partner. 
  
Another interesting lead could be to assess user’s personality. Traits like regulatory focus [4], 
for example, have been shown to influence directly how individuals make judgements and 
decisions [2]. Individuals are generally either promotion-focused (i.e. gain-oriented, and 
seeking to achieve opportunities) or prevention-focused (i.e. loss-oriented, and seeking to 
avoid failures) and make decisions accordingly. For example, promotion-focused individuals 
are more receptive to promotion-focused information and vice versa. Similarly to what has 
been demonstrated with coping strategies, framing influences individual’s cognitive 
processing of the messages [7]. Specifically, a promotion-focused individual will process 
faster a message emphasizing positive aspects of a product and possible gains associated with 
it (“This juice contributes to the creation of greater energy”), while a prevention-focused 
individual will process faster a message emphasizing aspects that would prevent them from 
possible losses (“This juice contributes to healthy cardiovascular function.”). This increased 
fluency has a direct impact on individuals’ preferences and decisions [7]. 
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Study 
Because promotion-focused individuals are more sensitive to gains and prevention-focused 
individuals are more sensitive to losses, it might be very possible that the emotional valence 
(pleasant vs. unpleasant) could moderates the influence of gain/loss framing in a way that has 
not yet been investigated. In order to assess this potential influence, we propose an 
exploratory study to compare different framing configurations. Specifically, we propose to 
develop a 2 (valence framing of the speech: pleasant vs. unpleasant) x 2 (framing of the 
messages: gain vs. loss) experimental design. Such a study could be designed as an online 
investigation divided into the following steps: it is first necessary to evaluate participants’ 
regulatory focus, attitude towards environment and current emotional state. Once it is done, 
they are proposed a short speech promoting the behavior. Then, participants’ intention to 
perform the behavior is assessed before finally evaluating again their emotional state in order 
to check if the message had an effect. 
The content of the speech would vary according to the experimental condition and could 
include messages such as: 
- Saving energy today will save polar bears (positive valence and framing) 
- Saving energy today will allow polar bears not to die (positive valence and negative framing) 
- Wasting energy today kills polar bears (negative valence and positive framing) 
- Wasting energy today will not allow to spare polar bears (negative valence and negative 

framing)  
Results could allow to evaluate relative impact of the couples’ influence on judgement and 
intention to perform the advertised behavior. Moreover, questionnaires assessing personality 
would allow to further explore these effects by evaluating how emotion and personality 
interacts. 

Conclusion and Future Work 
On the longer term, it is possible to consider a system which would autonomously either 
evaluate or prime a given emotion. Considering the fact that specific emotions are linked to 
specific attentional focus, the system could adapt the content and form of its speech 
accordingly in order to maximize its efficiency. Moreover, if such a system was able to 
evaluate and model user’s personality, it would be able to adjust its speech and select 
arguments that are the most susceptible to be persuasive. 
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Introduction 
Researchers are increasingly designing technologies and applications supporting people in 
changing their exercise behavior [2]. However, designing applications that effectively 
motivate someone to exercise, is challenging. Some answers that have been offered to 
increase the effectiveness of the exercise applications are: grounding the motivational 
strategies used in the application in existing behavior change theories or models [3], and 
tailoring the strategies used in the application to certain characteristics of the user [4].  
 
In previous work [7] we found that the user characteristic personality influences the 
perception of the behavior change strategies from the Transtheoretical Model (TTM) [6]: the 
processes of change. In subsequent work [8], we have operationalized these strategies (the 
processes) through a crowdsourcing survey, where we collected motivational text messages 
designed for all the stages of change from the TTM. Through coding [8], we aligned these 
text messages to the ten processes of change from the TTM. In a subsequent survey, we 
evaluated five representative messages for each of the ten processes on how motivating they 
are perceived and measured the personality of each of the participants. 
 
In this pilot study, we explored whether participants receiving, through an application on their 
smartphone, motivational text messages that represent the processes matched to the stage of 
the participant and tailored to their personality, are evaluated more motivating by the 
participants than receiving random motivational text messages that represent the processes. 

Method 
Setup We designed an in-the-wild pilot study in which participants installed an application 
that randomly assigned them to either the control condition or the tailored condition. We 
developed a smartphone application that sent text messages in the form of standard Android 
notifications. The application was as nonintrusive as possible, only interacting by sending 
notifications in the form of motivational messages (e.g., “Exercise will help clear your mind 
and reduce stress.”). In both conditions, people received three messages a day and used the 
application for three days. In previous work, [8] we evaluated 50 text messages, five for each 
of the ten processes of change. For this study, we extended this to a total of a 100 messages, 
ten for each of the processes. Through convenience sampling, 12 people participated in the 
experiment: 7 in the control condition (mean age = 22.1; SD = 2.9; 6 males), who rated a total 
of 62 messages (7x9 with 1 message unrated) and 5 participants in the tailored condition 
(mean age = 22.6; SD = 2.1; 3 males) who rated a total of 45 messages. 
   
Conditions Participants in the control condition randomly received one of the 100 messages, 
irrespectively of what category (process) the message was from. Participants in the tailored 
condition received a message selected from the subset of categories (processes) that matched 
their stage, and the probability of the categories was adjusted to each individual participant’s 
personality. This was based on the categories’ relation to personality from previous survey 
data [8], evaluating the message categories ratings on median-split personality trait scores. 
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Procedure and evaluation After installing the application, participants were asked to fill in a 
10-item personality questionnaire [1] and single item stage of change question [5]. During the 
experiment. participants received messages in daily life at the hours of 08:00, 14:00 and 19:00 
and were instructed to read the messages and decide whether these messages made them 
‘more motivated!’ to participate in exercise or if there was ‘no change’.  

Results 
Out of 62 messages sent in the control condition, 15 were rated as making the participants 
‘more motivated’ (24.2%). Out of 45 messages sent in the tailored condition, 23 were rated as 
making the participants ‘more motivated’ (51.1%). A chi-square analysis showed this 
difference is significant (χ2(1) = 8.249; p = .007). Our results show that our tailored messages 
were considered significantly more motivating than our random messages.  

Conclusion 
Our preliminary findings show that sending text messages representing the processes of 
change in-the-wild can be more motivational when tailored to stage and personality.  
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Introduction 
Social skills play an increasingly important role in everyday interactions as they affect our 
ability to function in our daily life. However, according to a survey [1] from 2012, 42 percent 
of 1,021 technology stakeholders and critics believe that by 2020 people will lack face-to-face 
social skills. Therefore, social skills training systems are developed to improve people’s 
performance in social interactions. Recently, virtual reality technologies have attracted 
particular attention and have proven effective in improving social skills [2]. Nevertheless, the 
focus has been mainly on the competence itself while other important aspects have not received 
much attention. We posit that two elements can be improved. First, the training systems should 
provide the user with reasons for the behavior suggestions that they make, because research in 
the field of learning has demonstrated that thoughtful and timely guidance is vital for the 
effectiveness of the learning experience [3]. Secondly little consideration is given to the 
individual’s motivation and willingness to engage in social interaction. According to Bandura 
[4], however, people's beliefs about their capabilities, i.e. their self-efficacy, determine how 
they feel, think, behave and motivate themselves to engage in social interactions. Therefore, in 
addition to exposing people to a virtual environment, the next step is to expose people to virtual 
cognitions aimed at altering their beliefs and changing their behaviour. Virtual cognitions are 
realized as a set of pre-recorded voice-overs that provide understandable guided learning, 
timely reflection and motivating statements. 

System 
Our training system is an immersive virtual reality training system in which users explore a 
passive virtual self-experience in the context of negotiation. Users are represented by a 
doppelganger (virtual-self) in the virtual environment. They are immersed in this environment 
via a head-mounted dis-play (HMD), and with their body motion captured by a Kinect. During 
the training, users do not actually negotiate with the other party but have a vicarious experience, 
passively observing themselves interacting with virtual humans from a first person perspective 
and simultaneously hearing the virtual cognitions. Virtual cognitions consist of the knowledge 
and strategies of social skills, reflection, and self-motivating statements. These cognitions work 
as an internalized coach or expert who provides the guided learning and encouragement tailored 
to the individual during the whole training. For tailoring, we created a database that includes 
three types of data and information: negotiation knowledge and strategies, personal information 
and experience collected from users, scenario and events information from the virtual 
environment. 
To date, our training system consists of three training sessions, each containing one 
negotiation scenario with different workplace topics, i.e. being late for work, demanding a 
holiday and quitting their job. In each scenario, the users play the role of an employer 
negotiating with an employee which is represented by a virtual avatar. In the next step, we 
intend to work on adaptive control strategies to provide more effective and acceptable virtual 
cognitions. 
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Introduction and Hypothesis 
Empirical research confirms what graphic designers claim from their experience [1]: typefaces 
and color variations can invoke different impressions about a product or message being 
presented [3]. Typefaces, for instance, can even affect how much effort a task would require 
[5]. In a study of Song and Schwarz [5], participants read identical instructions for an exercise 
routine in different typefaces, in an easy-to-read (Arial, 12 points) or a difficult-to-read (Brush, 
12 points) condition. The participants who read the text in a difficult-to-read condition 
estimated that the exercise would take more time and exhibited lower willingness to make the 
exercise part of their daily routine, than those who read the text in the easy-to-read condition. 
Simply varying typefaces and color schemes of the background and text color is expected to 
influence individuals’ behavioral intention and willingness to engage in behavior change.  
We suggest that perceived beautiful textual presentations, with a high processing fluency, 
should increase individuals’ motivational power through two different paths, depending on 
the primary motivation of individuals, being extrinsic or intrinsic. The first path suggests that 
beauty elicits positive emotional responses [6] which, in turn, can affect our cognitive 
processing as well as our intrinsic motivation for the activity, as long as the activity is 
intrinsically motivating for the individual [2]. In this sense, beauty, through positive affect, is 
expected to momentarily activate individuals’ intrinsic motivation for the activity. The second 
path suggests that beauty motivates by acting as a peripheral cue. The Elaboration Likelihood 
Model [4] states that the extend to which we will cognitively process a message depends on 
how motivated we are to do this (i.e., how relevant the information is to us) and our ability to 
think about the arguments (e.g., the message’s comprehensibility). If individuals are 
motivated and have the ability to process the message they will process it through the central 
route. If individuals are not motivated or do not have the ability to process the message they 
are more likely to be influenced by aspects which have nothing to do with the message 
arguments, and thus elaborate the message through the peripheral route [4]. As motivation 
and ability to process the arguments of a message decrease, peripheral cues become relatively 
more important factors of persuasion [4]. As such, when individuals’ are primarily 
extrinsically motivated to do an activity, beauty might serve as a positive peripheral cue to 
process the message. If that message is able to induce positive affect, it should increase 
message persuasion (affecting directly attitudes) and consequently increase the behavioral 
intention towards the activity.  

Future Research 
In this paper, we suggest that beauty can heighten behavioral intentions and the willingness to 
engage in behavior change, through two different paths, depending on being extrinsic or 
intrinsic motivated. Both paths share a common denominator: the mediating role of positive 
affect. Our current work seeks to design an experimental study that will test these hypotheses. 
We have designed motivational textual messages of varying aesthetic value through varying 
typeface families (Handwriting, Serif, and Sans serif) and background and text color (warm and 
cold colors).  
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Introduction 
Life style related health conditions are gaining importance in the global growth and economy 
development scenario. Indeed, small changes in health behaviours can result in major effect 
sizes on these conditions [1]. By improving health habits, people can live longer and healthier 
lives, as well as retard the process of ageing [2]. Therefore, a future challenge for health care 
is to promote healthy behaviours for the growing older population. Injuries related to falls are 
a main cause for decreased health and independence of seniors. Training of strength, balance 
and endurance can prevent approximately 40% of all fall accidents [3]. Specific programs 
containing training exercises fall prevention have been developed and proven to be efficient 
for preventing falls and fall related injuries [4]. The challenge is to motivate and support older 
people to increase their fall preventive physical activity in a long-term perspective. 
Supporting technology can contribute here 

Method 
The project is organised into four work packages, WPs: 
WP1 (Analysis) aims at analysing needs and requirements from both users (seniors and health 
care professionals) and market (including legislation). Collection of user needs will be 
performed through focus group interviews, one with seniors and one with personnel from 
county council- and municipality health care organizations. Collection of needs related to 
market and legislation will be performed through interviews with key persons from 
municipality and county council. WP1 also includes analysis of market and potential 
collaboration partners. 
WP2 (Requirements specification) aims at analysing and compiling requirements from WP1 
into a requirements specification. 
WP3 (Technical specification) aims at specifying the outline and technical content of a 
solution fulfilling the requirements compiled in WP2. 
WP4 (Preparations for user-driven development of the technical solution) aims at preparing 
for future user-driven development and testing of the technology. Here a project plan for the 
process will be developed and the consortium will be developed in order to include essential 
partners in the future development and implementation of the solution. 

Project organization 
The project is organization is organised into the three projects (User perspective, 
Implementation and Technology respectively) led by a sub-project manager with extensive 
knowledge in the specific area. Project partners participate in one or two subprojects. In order 
to strengthen the users influence on the project, a user forum has been established including 
regional organizations representing seniors and operations promoting seniors’ physical 
activity. Its role is to give feedback on the project and the idea to solution from the seniors’ 
perspective. Moreover, the organizations are important ways of reaching out to larger groups 
of users. A reference group will be formed with the role of assessing the idea to technical 
concept from several perspectives. Invited organizations include national senior organizations 
as well as national agencies on Medical products and Civil Contingency, the national 
association for Medical Technology and the national board of Health and Welfare 
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Background 
This poster presents the use of a human-centred design to optimise the use of persuasive technology in 
an engaged blended learning environment. The context of this blended learning course is 
autobiographical reflection by second year social work students (bachelor’s degree level). This 
autobiographical reflection course is the subject of a larger study on promoting the professional 
identity of social work students.  

The design and use of persuasive technology that promotes an engaged blended learning environment 
involves two challenges: engagement of students and the role of the teacher. We address both points. 
Firstly, students need to engage with the online environment (1–3), which can be problematic. Bernard 
et al. (3) describe three areas that have to be explored and developed in the design of blended learning 
to enhance engagement: 1) self-regulation of students; 2) motivational design; 3) collaborative and 
cooperative learning. 

These three areas come together in the Persuasive Systems Design Model (PSD model; (4). Persuasive 
technology can be used to influence the behaviours and attitudes of people. The second challenge 
presented by blended learning is the teachers’ role (2,5–7). The use of homework or tutorials in 
combination with face-to-face classes (FTFC) is not new for teachers, but using online components 
certainly is. Teachers have to become familiar with new technologies, including Learning 
Management Systems (LMS). Teaching a blended course can make them insecure about their 
professionality (6). Therefore, it is important that the teacher prepares each online course well and 
feels familiar with its techniques. Such preparation will also lead to increased student engagement (2). 
When a teacher moderates the students’ postings and assists the students online, this will also 
stimulate the students’ online learning process (2,7). The level of interactions between students is 
strongly correlated with higher grades for that specific course. Thus, the teaching strategy has to stress 
the value of interactions between students online (7).  

The main question is how blended learning supported by persuasive technology can be designed to 
increase the engagement of students and teachers? There are two sub-questions to address: Which 
persuasive technology strategies of the PSD model are most suitable for the method of 
autobiographical reflection for second year social work students?; What should be the role of the 
teacher in aligning FTFC with the online course to create optimal opportunities for blended learning? 

Methods 
A human-centred design was used: during 6 months a group of 17 teachers, ICT specialists, social 
workers and students gave input and feedback on the blended learning course ‘autobiographic writing’ 
supported by persuasive technology (based upon (8)). Two pilots were held among students and 
evaluated using interviews, focus groups and a questionnaire. 

Findings 
Across the phases of the design, three categories of the PSD model, ‘primary task support’, ‘dialogue 
support’ and ‘system credibility’ were favoured by the social workers, teachers and students. In 
general, the category ‘social support’ was found to conflict with the process of autobiographic writing 
because of its personal nature. Of this category, only the technique ‘social learning’ could me more 
integrated in the online course. There could be a more active online platform in Black Board to 
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support the students. But teachers and students don’t find Black Board user-friendly and sometimes 
teachers don’t have time to read all the input of the students. Based on the first design phase, an 
instruction was made for teachers to make a systematic integration of the online course with their 
FTFC. During the FTFC, teachers are looking for ways to motivate students without checking them.  

Discussion 
The human-centred design process and the PSD model has yielded useful input on how to design the 
blended learning course. Particular challenges for this course are how to organize the social support 
between students and teachers as well as the support of professionals in integrating the online 
environment into their face-to-face classes.  
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Introduction 
Social sustainability guides the social, cultural, and diversity practices that create a positive 
environment in which to work and live [7]. And as ICT has a big impact on societies and can 
fundamentally transform societies and individual lives, it is of importance for IT organizations 
to consider the sustainable development, particularly the social dimension, in their business 
model.  
Although majority of SME organizations are yet struggling to understand how sustainability 
can be involved in their business strategy and practices, leading organizations recognise that 
social aspects are just as important to long-term success as economic aspects. Particular focus 
is given to the labour conditions for reducing risks associated with work-related stress and 
musculo-skeletal injuries from workplace. 
According to Smith [6], among the different interventions that can be implemented in the 
workplace for reducing or preventing the RSI (Repetitive Strain Injury), carrying out exercises 
and physical conditioning have shown to have positive effects. In this respect, there exists some 
software applications which aim to prevent and reduce RSIs (see [5]).  
A popular and freely available good example for desktop computers is Workrave1, which 
considers micro-pauses, rest breaks, and guidance for exercise routines. This kind of software 
is based on timers and keyboard/mouse activity, which determine when the actions must 
displayed on screen. Sometimes, these interruptions may not be welcomed or accepted by users, 
who after skipping several software’s requests will eventually receive annoying responses (e.g. 
sudden and strong beeps). This lack of gentle persuasiveness, the lack of context-awareness by 
the computer on whether it would be appropriate to interrupt an on-going activity regardless of 
its nature, along with abruptly implemented requests can likely lead users to give up the 
prevention program. 

Holistic approach to encourage sustainable behaviour at workplace.  
For the aforementioned reasons, and with the purpose of encouraging a sustainable behaviour 
at workplace, we propose in our research a holistic approach, which aim to develop a context-
aware software system for delivering adaptive persuasive suggestions/messages to 
enhance/prevent RSI.  
Our context-awareness approach uses i) unobtrusive monitoring technology to incorporate also 
emotional information derived from physiological data; ii) routine adaptation considers a task 
ontology, and iii) persuasion principles from Cialdini et al [2] to investigate the appropriateness 
and level of persuasiveness suggestions/feedback by considering the user behaviour (e.g. 
emotions).  
 
Furthermore, in this proposal we consider to bring the persuasive strategy outside the computer, 
implemented in a physical robot. This idea arises as a result of running some experimental 
studies, where we observed that the same delivered persuasive messages had some 
positive/negative effects on the user experience depending on the context. For instance, some 
participants get scared when the mobile application rendered the first persuasive message 

1 Workrave website: http://www.workrave.org/ 
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because it caught these users off his/her guard, or they may get really annoyed if their task was 
abruptly interrupted. 
The purpose of this shift, towards the periphery of attention in the form of a robot, is also 
motivated by the opportunities that peripheral interaction [1] can offer to implement subtle and 
progressive changes in the workplace environment that invite to follow the routines with higher 
level of acceptance and persuasiveness, and the positive effect that embodied entities can have 
[4]. 
 
The architecture of our approach is based on [7], which has been expanded by adding the 
peripheral interaction design space. It includes an actuation layer responsible to first decide the 
most suitable format of the persuasive message at every moment, and deliver it using the output 
devices available such as the computer screen, peripheral tablets, or a robot depending on the 
context.  
Through this research work we aim to answer the following research question: Can the 
persuasive strategy be more effective when a context-aware system is enriched with a peripheral 
interaction design space? 
Thus, one of the key aspects in this on-going research is which design elements should be 
included in such space and how they should be actuated according to the contextual information 
(e.g. emotion state, user profile, task profile). 
 
Currently, a first prototype of the persuasive software system without peripheral interaction 
features is being tested and evaluated by using the framework ProSPer [3], as well as identifying 
potential situations where we could add these design elements. 
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The mobile phone is increasingly becoming an integral part of the daily lives of people of all 
ages, and particularly of young people. In the Netherlands, about three-quarters of young 
adolescents aged 12-18 years use their smartphones to go online [1]. The uptake of 
smartphones in the general population of young adolescents has encouraged the development 
of apps used to facilitate real-time assessment in various situations of the youngsters’ daily 
life. Although momentary assessment approaches have been increasingly applied over the last 
decades, the emergence of smartphone applications as a platform for momentary assessment 
greatly improved the acceptability and usability of this technology. Momentary assessment 
approaches, such as the Experience Sampling Method (ESM) [2] or Ecological Momentary 
Assessment (EMA) [3] arose from different research traditions, but both are suitable to study 
moods, thoughts, symptoms, behaviours and experiences of individuals in their day-to-day 
life. There are an abundance of ESM studies focusing on youngsters [for an overview, see 4], 
however, most of these studies used ESM paper-and pencil techniques. A recent study 
showed that EMA based on mobile technology offers high viability for measuring mental 
health states in adolescents [5]. Furthermore, a method measuring at unpredictable random 
times during the day, is preferable for assessing the dynamics of mental health states which 
are highly context-dependent and fluctuate throughout the day. 
 
The Faculty of Psychology and Educational Sciences of the Open University of the 
Netherlands is planning to conduct several ESM studies in Dutch adolescents aged 12 to 19 
years and attending secondary schools in the Netherlands. The main goal of these studies is to 
examine risk factors (such as high sensitivity to stress) and protective factors (such as high 
and stable self-esteem) related to mental health, thereby contributing to the advancement of 
knowledge of daily patterns associated with mental health in youth. These studies comprise an 
online baseline questionnaire and momentary assessments using a smartphone application. 
The online baseline questionnaire, in which demographic variables (such as sex, age, level of 
education), psychopathology, self-esteem, physical activity, sleep problems, resilience, 
pubertal development, (cognitive) coping, parenting styles and (cyber)bullying are measured, 
will be administered within three weeks before the start of the momentary assessments.  
Daily data will be collected by using an experience sampling smartphone app. The app is 
programmed to give a series of signals at random moments throughout the day over the 
course of several days. Immediately after each signal, the adolescents have to fill out a 
questionnaire on their smartphone about affect, self-esteem, loneliness, social contexts, 
locations, physical activity and substance use. In addition, every morning, adolescents have to 
answer questions about the quality of their sleep during the past night.  
 
In conclusion, smartphone-based experience sampling will be used to assess and evaluate 
youngsters in their natural environment, adopting an idiographic perspective, and to identify 
risk and protective factors for youngsters’ mental health. 
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Introduction  
Despite the well-documented positive correlation between physical activity and physical well-
being [1,2], many adults do not meet the recommended levels of physical activity as outlined 
by the U.S. Federal Physical Activity guidelines [3,4]. Individuals abandon routine physical 
activity due to lack of knowledge of proper exercise regimens, access to facilities, or intrinsic 
or extrinsic motivation [5]. Persuasive technologies in the form of mobile health (mHealth) 
applications have the potential to promote physically activity, but these technologies are not 
frequently utilized long-term, thereby limiting potential health benefits [7,8,9]. Out of roughly 
100,000 mHealth applications currently on the market, roughly 1/3 are abandoned after 6 
months [10]. Many lack effective implementation of established theoretical constructs into their 
design, thus not addressing aspects of persuasion that have been proven to lead to behavior 
change (e.g., goal-setting, skill acquisition) [11]. As such, there is a need for an in-depth 
understanding of the constructs that encourage physical activity among older adults, and thus 
could potentially increase the use and overall effectiveness of mHealth applications. 
As a theoretical basis, we utilize the Health Belief Model (HBM) [12] which frames self-
efficacy, perceived barriers, benefits, and cues to a behavior as the key concepts to behavior 
adoption. Qualitative interviews were conducted to explore the key constructs associated with 
older adults initiating and sustaining recommended levels of physical activity, along with 
participants’ method of goal-setting and progress-tracking. This qualitative analysis serves as 
the first study in a larger research effort which identifies prominent constructs associated with 
older adults engaging in physical activity, refine persuasive design principles based on these 
constructs, and then evaluate the effectiveness of these principles, when applied to mHealth 
applications, in successfully encouraging older adults to sustain physical activity levels. 

Study Design 
Semi-structured interviews were conducted with 16 participants (8 male), age 65-84. 
Participants were recruited for two groups (frequent exercisers were those who exercised 4+ 
days a week and infrequent exercisers were those who exercised 2 days a week or less). 
Participants were interviewed to assess barriers and facilitators to engaging in and sustaining 
physical activity or exercise, as well as any internal or external motivators which influenced 
their engagement. Participants were asked to explain how they integrated physical activity into 
their everyday routine, and their preferences to workout in groups or alone. Additionally, each 
participant completed an Exercise Confidence Survey to assess situations that may deter self-
efficacy in completing physical activity. 

Results  
Inductive analysis was used to identify codes among these factors including 
‘Barriers/Facilitators to Physical Activity’; and ‘Intrinsic/Extrinsic Motivators for Initial and 
Sustained Engagement in Physical Activity’. Results showed that there is a consistent 
prevalence of themes associated with the codes identified across both participant groups. Social 
support and self-efficacy were prominent themes reported as determinants of the likelihood to 
sustain recommended levels of physical activity. There was significant statistical difference 
between the extrinsic motivators for frequent and infrequent exercisers, with more than half 
(57%) of infrequent exercisers reporting primary motivation to sustain activity from outside 
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peers and friends, compared to 36% of frequent exercisers. The ability to customize one’s 
workout was also found to be a prevalent theme associated with facilitators to being active, 
60% of infrequent exercisers and 71% of frequent exercisers. Other notable results include 
media and advertising to be the most prevalent external motivator to become physically active, 
compared to previous research findings that attribute social influence.  

Discussion 
Findings from this qualitative study identify key themes of barriers, facilitators, and motivators 
to physical activity and provide valuable insight into the variables that affect individual 
participant behaviours. Such findings suggest a need to refine persuasive design strategies that 
target the older adult population. Results of this analysis will be used to guide the refinement 
of existing persuasive design principles integrated into mHealth applications. Next steps of this 
research will refine existing persuasive design principles based on these constructs and outline 
a framework for persuasive design specifically targeting older adults.  
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Motivation And State Of The Art 
Goal-setting and feedback on goal achievement are important factors for persuasion of activity 
tracking applications [1,2,3,4]. Feedback has a motivating effect by showing to which degree a 
goal is achieved and allows people to adjust the level or direction of their effort or to adjust 
their performance strategies [3]. Different kinds of feedback presentation, e.g. using metaphors, 
have been investigated in the field of activity tracking [5,6,7]. However, feedback elements 
used in research and in applications on the market usually put the focus on achieved action. 
There is no rationale given as to why the focus is put on the completed part of the action. 
Research from other contexts than physical activity has shown that feedback focus is connected 
to motivation level [8,9,10]. Until half of the goal is achieved, it is generally beneficial to focus 
on the achieved action, afterwards on the missing action. Bonezzi et al. [8] argue that to-date 
framing (i.e. focusing on the achieved part) leads to a high initial motivation level which 
monotonically decreases during the goal attainment process. In contrast, in a to-go framing, 
motivation starts on a low level, but then increases. In order to guarantee the highest possible 
motivation level during the whole goal attainment process, the focus must be changed at the 
point of 50% of goal attainment. Koo and Fishbach’s studies [9,10] show similar results. In line 
with the aforementioned work, they found that focusing on the smaller value leads to highest 
motivation. That’s why they call their findings the ‘small-area-hypothesis’.  
 
If it is possible to transfer these findings to the context of physical activity applications, they 
could be valuable for designing motivating feedback elements. However, this has not yet been 
investigated. Therefore, we investigated the effects of feedback focus change in a step counter 
app conducting a comparative 12-week field study. Three versions were implemented and 
randomly assigned to subjects. They represented the following three study conditions: (1) 
condition to-date framing (TDF), (2) condition to-go framing (TGF), and (3) condition focus 
change (FC). Depending on the condition, textual and visual feedback emphasised the achieved 
action, the remaining action or changed from achieved to remaining when achieving 50% of 
the goal, which was 50000 steps per week in all conditions. Our hypotheses were: (1) goal 
achievement (number and level of achieved goals) will be higher in condition FC than in the 
other ones, and (2) in the FC condition goals will be achieved earlier than in the other ones. 

Field Study 
After exclusions, 27 subjects and 141 weeks remained (TDF; 28 subjects, 25 weeks; TGF 31 
subjects, 51 weeks; FC: 13 subjects, 65 weeks). From those who indicated their sex and age, 27 
were male and 40 female, and the mean age was 47 years (SD = 15.18). 
As in the underlying work [9,10], we used goal achievement as an indicator for motivation. In 
our study, the set goal was achieved in 80 of 141 cases (56.738%). In condition FC, 68% of all 
goals were achieved. Goals were less often achieved in conditions TDF (51%) and TGF (57%). 
These differences are not significant according to a performed χ2 test. Investigating the level of 
goal achievement, lowest mean step counts were found in condition TDF (M = 5232, SD = 
17507), followed by FC (M = 56713, SD = 16668) and TGF (M = 58613, SD = 20577). As 
[9,10] did, we also used the duration until goal attainment as an indicator for motivation. 80 
weeks (those in which the goal was achieved) were included (TDF: n = 26, TGF: n = 37, FC: n 
= 17). In condition TDF goals were reached on average after 5.96 days (SD = 1.08) and in 
condition TGF after 5.43 days (SD = 1.19). FC group had the shortest mean duration (M = 5.41 
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days, SD = .795) until goal attainment. A Kruskal-Wallis-H-Test showed a significant result on 
a 90% significance level (χ2(2) = 4.85, p = .089). Post-hoc test revealed significant differences 
between TDF und TGF (p = .069) and between TDF and FC (p = .043). 

Discussion 
Results indicate that feedback focus might have the potential to influence motivation and 
performance in activity tracking apps. Although significant only in some of the calculations, it 
is notable that a focus on achieved action – the one mostly used in practice – leads to worst 
results. In contrast, we found most promising results, however only descriptive, for changing 
focus feedback. A possible reason for missing statistical significance might be the high inter- 
and intra-personal variance of performance, which is typical for the field of physical activity. 
Our work suggests that it might be valuable to consider the focus when designing feedback 
elements in activity tracking apps. This approach deserves further investigation and results 
should be analysed considering potential moderating variables.  
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The role of eHealth in Dutch mental healthcare is increasing and has shown a lot of potential 
with respect to improving effectiveness, quality of care, and self-management. However, the 
use of eHealth in Dutch forensic psychiatry is lagging a bit behind [1]. The main difference 
with regular mental healthcare is that forensic psychiatry’s main goal is to prevent recidivism 
instead of improving or curing psychological disorders. Therefore, it is a specific domain of 
mental healthcare: most patients are low in treatment motivation, have low literacy and suffer 
from multiple, complex psychiatric disorders [2, 3]. Also, its main goal is preventing 
recidivism instead of improving or curing psychological disorders. It is deemed essential that 
an eHealth technology addresses these specific characteristics of the patients and the forensic 
context [1].  
Virtual Reality (VR) is a technology that has a lot of potential for forensic psychiatry [4] 
because of the following reasons. First, studies on the use of VR in general mental healthcare 
have shown that it is effective for a broad range of disorders, also present in forensic 
psychiatric patients [5]. Also, VR technologies can be tailored by adapting it to the 
characteristics of a patient and by increasing the degree of difficulty of the scenario [6], 
making it suitable for the large differences within this target group. Finally, VR provides a 
realistic environment in which psychological skills can be observed and coached without 
requiring a high amount of literacy [7], which suits most forensic psychiatric patients.  
However, at this point in time, little research on the use of VR in forensic psychiatry has been 
done [4]. This means that it is not possible to implement an existing, evidence-based VR 
technology specifically focused on forensic psychiatry. Consequently, VR technologies that 
seamlessly fit the forensic patient and his or her context have to be developed. A method that 
supports eHealth developers in achieving this is participatory development [8]. Participatory 
development can be defined as the involvement of users and other stakeholders during each 
phase of the eHealth development process [9]. The CeHRes Roadmap provides a guideline for 
participatory development, implementation and evaluation of eHealth technologies such as 
VR, in order to ensure a good fit between technology, context and people [10]. The goal of 
this poster is to describe a multimethod participatory development process of a persuasive VR 
technology in forensic psychiatry by means of the CeHRes Roadmap.  
This VR project mainly involves on the first three phases since the focus lies on a proper 
development process. Implementation across the organization and summative evaluation are 
beyond the scope of the project. The relevant phases and their accompanying methods are 
described below.  

Contextual inquiry  
The main goals of the contextual inquiry are to provide an overview of the current situation, 
its issues, and relevant stakeholders. The following methods were used in the VR project: a 
literature review on the use of VR in forensic psychiatry; desk research to find out about 
stakeholders, current treatments and protocols within forensic psychiatry, and rules and 
guidelines on the use of VR; and interviews and focus groups with therapists and patients to 
find out about issues and points of improvement of the current treatments. Preliminary results 
of this will be presented. 
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Value specification 
The main goals of the value specification phase are to find out about the needs and wishes of 
relevant stakeholders concerning the technology, and the specific requirements of this 
technology. In the current project, focus groups with both forensic psychiatric patients and 
therapists to gather their ideas about possible applications of VR have been held. 
Furthermore, semi-structured interviews with patients and therapists will be conducted to 
discuss concrete VR scenarios that are based on the aforementioned focus groups. Finally, a 
focus group with both patients, therapists and researchers will be held to define requirements 
for the VR application, based on the results of the previous methods.  

Design 
In the design phase, requirements are used to develop several prototypes that are evaluated 
with stakeholders and lead to the technology that will be implemented in practice. Also, 
persuasive elements and behaviour change theories are added to the technology. In the current 
VR project, multiple theory based lo-fi prototypes with persuasive elements will be developed 
together with patients, therapists, researchers, VR developers and other stakeholders. Several 
usability tests of these prototypes will be conducted with stakeholders to find out about their 
opinions and possible points of improvements of the design. The final VR technology will be 
pilot tested in several treatments.  
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Introduction 
Improving health behaviour is an effective strategy to decrease absenteeism at work [1]. Self-
tracking via wearables enables new possibilities for workplace health promotion [2]. For 
example, personal health data collected by wearables can serve as input for an automated virtual 
coach to provide personally relevant feedback 24/7. To make the best out of wearable 
technology at work, it is important to comply with the wishes and needs of its users. This study 
aims to identify the wishes and needs of employees for the use of wearables at work to improve 
health behaviour.  

Methods 
Employees from the University of Twente (UT) were invited to wear a wearable (Pebble 
Smartwatch, Misfit Shine, or Apple Watch) during lunch walks around the campus organized 
during the UT Health Week of May 2016. After the walk, employees were asked to fill in a 
survey on wishes and needs concerning the use of wearable technology for workplace health 
promotion (see Appendix 1 for the survey). 76 employees with a mean age of 40 years old (SD 
±11.7) filled in a survey. Most participants were female (69%) and used one of the wearables 
during the lunch walk (88%). Analyses were of a descriptive nature. 

Results 
Wearables in general Most employees believed that a wearable could have a reasonable to a 
considerable contribution to improving health behaviour (score 3 or 4 on a scale from 1-5). The 
preferred wearables for monitoring health behaviour were wearable sensors in a smartphone (40.3%, 
more than one answer was possible), followed by wearable sensors outside a smartphone for 
continuous measurements (37.3%). 59% of the participants were willing to use a wearable for a longer 
period with a mean duration of 5.5 weeks (SD ±7.5). One of the major barriers for wearable use was 
the continuous wearing of a device, according to 50.7% of the employees (more answers were 
possible). In addition, employees did not want to keep track of additional health-related data that is not 
automatically being captured by the device (53.4%). Forty-six participants described positive aspects 
of wearables. The most mentioned positive aspects were: (1) insights into own personal health 
behaviour (n=27); (2) pleasant design of the Misfit Shine (n=7). Forty-two participants described 
negative aspects of wearables. The most mentioned negative aspects were: (1) poor visualization of 
the data without the smartphone application (n=12); (2) unpleasant to wear (n=10); (3) need for 
observing more than just steps (n=5). The first aspect was about the Misfit Shine that showed progress 
towards the goal (10,000 steps per day) by means of lights on the bracelet. 

Wearables at work Sixty-four participants described positive aspects of wearable technology at work 
to improve health behaviour. The most mentioned aspects were: (1) improve the health of employees 
(n=26); (2) awareness about health behaviour at work (n=23); (3) increase fellowship by supporting 
each other (n=5); (4) engagement of employer (n=4). Fifty participants described negative aspects of 
wearable technology at work to improve health behaviour. The most mentioned negative aspects were: 
(1) privacy issues due to collection of personal data (n=13); (2) feeling checked up on (by employer) 
(n=6); (3) an extra task for the employee (n=6); (4) obligation to use (n=6). Participants had rather 
similar ideas about data sharing with others. According to employees, physicians or other health carers 
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(n=12) and researchers (n=12) were allowed to have access. A lot of employees (n=17) felt the data 
should not be shared with anyone or solely when access is provided by the user her-/himself (n = 5). 
Mostly, the participants mentioned no access for employers or supervisors (n=15).  

Discussion 
This study provides a first impression of the wishes and needs on the use of wearable technology 
for workplace health promotion from an employee’s perspective. Most employees see the 
potential of using wearable devices for workplace health promotion. However, according to 
employees, some negative aspects should be overcome before wearables can effectively 
contribute to health promotion. The most mentioned negative aspects were poor visualization 
and unpleasantness of wearing. Specifically for the workplace, employees were concerned 
about the privacy of data collection.  
Similar to results from a scoping review [3], it was found that users perceived it valuable to 
capture all relevant personal health data, to obtain insights in health behaviour, and receive clear 
visualization of self-tracking data. In contrast to results from the scoping review, respondents 
in this study found it burdensome to collect additional data. However, the scoping review 
suggested that requiring more effort from the participant for self-tracking did not negatively 
affect usability as long as it is in balance with its added value [3]. 
Results from a meta-analysis showed that the use of wearable devices for health promotion 
contributes to health behaviour change [4]. However, Patel and colleagues [5] state that more 
is needed. Some needs and wishes identified in this study confirm what Patel et al argue to be 
potential solutions to bridge the gap between increases in behavioural motivation due to 
wearable devices and actual behaviour change. Firstly, the use of a smartphone that contains 
sensor technology could diminish the burden of wearing the device constantly as people are 
already used to wearing a smartphone on them most of the time. Secondly, the most mentioned 
negative aspect was feedback that was not understood. Improving the feedback loop and making 
it understandable is another aspect suggested by Patel and colleague. Finally, some respondents 
in this study mentioned that the use of wearables at work could increase fellowship among 
colleagues. This might be extended by means of leveraging team-based designs and social 
norms feedback. Employees do not want to disappoint other colleagues for missing out rewards 
based on group accomplishments [5].  
Needs and wishes identified from this study will be used during the development of eHealth 
technologies using wearables in a workplace setting. However, results of this study are not 
conclusive as the survey-method could not identify underlying reasons and academic personnel 
might differ from other groups of employees.  
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In five to ten years’ time, the retail environment for stores and consumers will change 
significantly. Both the retail industry and their customers can benefit from persuasive in store 
technologies because they can be used to model customer behaviour, deliver targeted 
products, services and promotion offerings to consumers, hence enhancing the shopping 
experience of consumers in terms of both value and affective reactions [1, 2].  
The purpose of the present studies is to evaluate the effectiveness of a 3D body scanner in a 
luxury lingerie store to enhance the in-store shopping experience, by taking the relation to the 
personal innovativeness of consumers into account. However, the present studies do not 
solely focus on the effectiveness of persuasive in store technology. It also looks at the value 
of store employees and what their role is in the consumer experience, with or without the 
presence of technology. Furthermore, the studies combine two classical theoretical models, 
i.e., Stimulus-Organism-Response (S-O-R) model by Mehrabian and Russell [3] and the 
Technology Acceptance Model (TAM) by Davis [4]. The S-O-R model [3] evaluates how 
stimuli in the environment trigger emotions and subsequent behavior, in this case the 
approach-avoidance behavior of consumers when they walk into a store with advanced 
technologies. The stimulus (e.g., a persuasive technology) triggers users’ cognitive and 
affective states, which impacts how they respond to it in their behavior [5]. 
TAM presumes that the perceived usefulness and perceived ease of use are important 
determinants of the acceptance of technologies [4]. In the context of retail environments, 
persuasive technologies have the ability to combine the best of offline experiences 
(interactions with staff and products) with online experiences (product reviews, rating, 
recommendations) which in turn enhance the consumer experience [6].  
Even though the presence of persuasive in store technology is important in the overall 
perception, the presence of employees is also relevant in order to evaluate the effect that 
employees have in the shopping experience [7]. Moreover, a consumer’s willingness to use 
persuasive in store technologies depends on the level of technology readiness and the 
perceptions of the employees [7,8]. When it comes to technology readiness, every persons 
approaches the technology differently. Several studies showed that consumers with a high 
level of innovativeness are more likely to use persuasive technologies in online and offline 
retail environments [9,10]. 
Two studies were conducted to examine the influence of both technology presence and 
employee presence. Study 1 is an exploratory research conducted with interviews among 
female users (n= 10) of a 3D body scanner at a luxury lingerie store in Amsterdam, the 
Netherlands, ranging from 17 to 64 years of age. Study 2 is an online experiment (n = 200) on 
the effect of a 3D body scanner and employee presence on consumer experience, in relation to 
the personal innovativeness of the consumer. This study utilizes a 2 (technology-based 
shopping vs. traditional shopping) x 2 (employee presence vs. employee absence) between-
subjects factorial design. Four videos were developed in order to manipulate the shopping 
experience and employee value. The videos reflect different shopping experiences in the same 
store (with or without the help of an employee, while making use of the same technology, or a 
more traditional shopping experience with or without the presence of an employee). After 
seeing one of the video’s, the respondents were asked to answer some questions on their 
utilitarian and hedonic shopping experience, the store image, perceived usefulness of the 3D 
body scanner, perceived ease of use and their personal innovativeness. 
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Results show that the 3D body scanner does influence the shopping experience of consumers 
positively. However, it does not influence this experience on its own, as the presence of an 
employee also plays a great role in making this experience more pleasurable. Contrary to 
initial expectations, the influence of emotional shopping values had no significant impact on 
the in-store shopping experience. A surprising finding of this study is an interaction effect that 
indicates that technology presence has a statistically significant effect on store image in the 
absence of an employee; which is especially the case for people with a high level of personal 
innovativeness. Therefore, one may assume that in the presence of an in-store technology, the 
value of an employee decreases. However, participants found it important to have a clear 
explanation from the store about the technology, about the use, what it does and to reassure 
them that it is completely safe. If the store makes sure that one can trust the technology and 
convince customers that their privacy is completely safe, then one would have a more positive 
attitude toward the 3D body scanner, thus has a higher intention to use and recommend the 
technology.  
The findings of this study provide important implications for both retailers and academics in 
the field of persuasive technology, especially for those considering persuasive in store 
technologies. One should be aware that both persuasive technologies and the presence of 
employees are part of the consumer experience. It is recommended that employees have an 
assisted role and give additional advice based on their experience. Employees should be 
involved, as this study found that a customer feels more comfortable and worries less about 
any risks while using the technology. 
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Learning and development professionals [1] aim to develop positive behaviours and habits 
among an organisation’s workforce. These behaviours may relate to shar-ing knowledge [8]; 
personal reflective practice [14]; or stress management [11], as example. Persuasive 
technology [3] is concerned with the formation of behaviour and habits with the support of 
technology. Fogg argues in favour of the use of “technology channels that are familiar to the 
target user” when designing persuasive technology solutions, since both the adoption of a 
new technology and the implementation of a behaviour change can be too significant a change 
[4]. By adopting a practice-based [7,10,16] rather than an artifactual view of technology, 
familiar technology channels are distinguished from each other based on the performance of 
technologies in practice (including performances unintended by the designer [6]). Learning 
and development professionals are not (usually) designers equipped with technical skills but 
they can be enabled to design technology-based solutions by tying simple behaviour 
triggering events to the performance of familiar technology channels, akin to Wakkary’s [17] 
description of how informal designers use everyday objects as creative resources. To carry out 
this type of design, learning and development professionals need to be provided with an 
accessible, reflective, and operable representation of the diverse technology channels familiar 
to the audience [9]. onBoard is a prototype tool which does so by providing three entangled 
views of an organisation. First, it provides a practice view which describes the practices 
enacted in the organisation. The practices are investigated using situated ethnographic 
methods e.g. contextual inquiry [2], practical inquiry [5] or similar, and are documented in a 
narrative format which is accessible to non-professional designers. The practices do not 
specifically foreground the use of technology but rather are reflective of the multi-
dimensional nature of social [12,13] (or sociomaterial [10]) practices. The touchpoint view 
presents the user with an array of technology channels performed in the practices of the 
audience. These touchpoints can be understood in the context of the practice view and can be 
made operable for design through the tool which enables their selection and incorporation into 
a design space. In using the tool, a learning and development professional can select a set of 
touchpoints upon which they intend to base their persuasive design strategy. However, they 
need to understand the degree to which that strategy is reflective of the breadth of their 
audience. This is addressed through the people view, formed through the clustering of 
technology channels. Use of the tool enables a learning and development professional to gain 
an understanding of the practices of their audiences, select a set of technology touchpoints 
from those practices, review the coverage of the set of touchpoints with respect to the breadth 
of their audience, and develop a multi-part persuasive technology-based strategy in a design 
space which presents them with the selected touchpoints. This poster presents a prototype 
imple-mentation of the onBoard tool developed as an interactive website for learning and 
development professionals in a specific university. Data for the prototype was collected and 
analysed using a specific sociomaterial theoretical lens [15].  
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Introduction 
There are ongoing efforts by researchers to find effective ways to personalize persuasive 
applications for maximum impact on behavioral change. Recently, research has shown that 
personality traits can predict the responsiveness of individuals to persuasive strategies [1], [4]. 
While there have been few studies on the influence of the Big Five on Cialdini’s six principles 
of persuasion (e.g., [1] among the Turkish population), studies among individualist cultures are 
scarce. To bridge this gap, we conducted a study of 216 Canadians to uncover how the Big Five 
impacts Cialdini’s persuasion principles and compare our findings with those of Alkış and 
Temizel [1]. The prior study by these authors has some limitations, such as the use of 
convenience sample. Our study addresses this limitation by recruiting subjects beyond the four 
walls of the university. 

Method 
We designed an online survey using existing scales on the Big Five personality traits [2] and 
Cialdini’s persuasion principles [3] and recruited subjects on the University of Saskatchewan 
website and Amazon Mechanical Turk. The former were given a chance to win a $50 CAD gift 
card, while the latter were paid $0.8 per participant. A total of 216 Canadians participated in 
the study: 31.5% (males), 65.3% (females) and 3.2% (unknown). Further, 32.9% were between 
18-24 years old and 67.1% above 24. Lastly, 25.0%, 50.9% and 24.1% had high-school, 
university and other education respectively.  

Results 
We built a model of each persuasive strategy, with the personality traits as predictors [1], [4]. 
We assessed the inner models and took the recommended steps to ensure the reliability and 
validity of the constructs. We present our results as follows: 
1. Authority: It is negatively influenced by Openness (β = -0.14, p < 0.05), but positively 

influenced by Agreeableness (β = 0.25, p < 0.01).  
2. Commitment: It is positively influenced by Conscientiousness (β = 0.17, p < 0.05) and 

Agreeableness (β = 0.18, p < 0.05).  
3. Consensus: It is negatively influenced by Openness (β = -0.18, p < 0.01), but positively 

influenced by Neuroticism (β = 0.27, p < 0.001).  
4. Liking: It is negatively influenced by Openness (β = -0.17, p < 0.05) and Conscientiousness 

(β = -0.36, p < 0.001), but positively influenced by Agreeableness (β = 0.19, p < 0.05).  
5. Reciprocity: It is positively influenced by Conscientiousness (β = 0.25, p < 0.001).  
6. Scarcity: None of the personality traits has significant influence on Scarcity. 

Discussion and Conclusion 
Overall, our model shows that Agreeableness and Conscientiousness are the strongest 
predictors of Cialdini’s principles, as found by [1]. Agreeableness positively influences 
Authority (β = 0.25, p < 0.01), Commitment (β = 0.18, p < 0.05) and Liking (β = 0.19, p < 
0.05), while Conscientiousness positively influences Commitment (β = 0.17, p < 0.05) and 
Reciprocity (β = 0.25, p < 0.001), but negatively influences Liking (β = -0.36, p < 0.001). While 
the Big Five predicts Authority, Commitment, Consensus, Liking and Reciprocity, it does not 
predict Scarcity, indicating it may be one of the hardest persuasive strategies to predict. 
Similarly, while Agreeableness, Conscientiousness, Openness and Neuroticism predict the 
persuasive strategies, Extraversion does not. In sum, our findings replicate half of the findings 
by [1] and reveal that individuals who are 1) high in Conscientiousness are more responsive to 
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Commitment and Reciprocity, but less responsive to Liking; 2) high in Agreeableness are more 
responsive to Authority, Commitment and Liking; 3) low in Openness are more responsive to 
Authority, Consensus and Liking; and 4) high in Neuroticism are more responsive to 
Consensus.  
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Introduction 
Emojis have evolved as an interesting symbolic system in our daily communication yet it 
remains a fairly nebulous and unexplored field when it comes to academic research. In our 
three-pronged pilot study series, we aim to unpack how emojis are used in SMS messaging 
environments and explore the possibility that there might be a connection between a person’s 
emoji usage and a person’s personality. In turn, we also hope to provide a systematic 
experiment design about how to collect meaningful data from emoji communications, as these 
are at the root, communications initiated and facilitated by human interaction. 

Pilot Study 1: Conversion 
Pilot Study 1 collects preliminary data to understand whether using emoji symbols can 
motivate people to complete a simple task. 40 college-aged volunteers were recruited and 
asked to fill out an online survey via SMS texts. The study consists of two phases. The first 
phase was implemented on a Thursday afternoon with 20 participants and the second phase on 
a Monday evening with the rest 20 participants. In each of the two phases, participants were 
randomly assigned to either the control condition or the emoji condition. The survey request 
SMS message for the control condition was purely text-based whereas the one in emoji 
condition contained the same wording plus 6 emoticons (3 grinning faces and 3 smiling faces 
with halo). The dependent variables are response time and conversion rate. Preliminary results 
show that people in the emoji condition had quicker response time and equal or higher 
conversion rate.  

Pilot Study 2: Engagement  
Pilot Study 2 aims to unpack whether using certain types of emoji symbols can facilitate 
sustained performance in the same task. 30 college-aged volunteers were asked to do an 
exhaustion task via SMS texts in which they send the experimenter as many brand names as 
they could come up with. Participants were randomly assigned to one of the following 
conditions: control, smiley face emojis or hand gesture emojis. Participants were instructed to 
send one brand name at a time and wait for the experimenter’s response. In the control 
condition, the experimenter always responded with the text “OK”. In contrast, the 
experimenter responded with “OK” plus various occurrences of smiley face emojis or hand 
gesture emojis, in the smiley face condition and hand gesture condition, respectively. 
Sustained engagement was measured by time elapsed between first and last item as well as 
number of items sent to the experimenter. Preliminary analysis reveals that participants in the 
smiley face emoji condition showed worse engagement compared to their counterparts in the 
other two conditions (one-way ANOVA on time elapsed is marginally significant F = 2.12, p 
= .14). 

Pilot Study 3: Context and Meaning 
Pilot study 3 aims to unveil whether the context and meaning of frequently used emojis via 
SMS texting can have different meanings to people of a similar group, and if so, which 
context-meaning combinations are deemed most appropriate. This was completed in three 
sub-goals: (1) Collect Screenshots, (2) Collect Context and Meaning of Frequently Used 
Emojis, and (3) Collect Feedback About Appropriateness of Others’ usage. 20 participants 
were prescreened and 5 participants were run. Preliminary analysis reveals that there might be 
a fundamental mistake in behavior change invisible to the human eye. We are ignoring how 
environment shapes behaviors. The fact of the matter is that changing context, changes 
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meaning of objects used in that context versus another. I.e., When emoji context is changed, 
the emoji meaning is also changed; when emoji context is changed, emoji appropriateness for 
that context is also changed. Next steps will include exploring the appropriateness of emoji 
usage per context and based on personality. Our hypothesis is that there is a digital identity 
underlying participants’ use of emojis in SMS text message conversations. 

Conclusion 
The three pilot studies above show interesting patterns in people’s interaction with emoji 
symbols in SMS messaging environments. While certain emojis can be leveraged to enhance 
conversion rate in some contexts, other emojis may have a negative impact on sustained 
engagement. Given this preliminary behavioral evidence, we move forward with the aim to 
unpack fundamental psychological principles that guide those patterns observed. One 
direction that we are currently conceptualizing is person 1’s perception of person 2’s 
personality given person 2’s emoji usage. Eventually, we hope to apply basic psychological 
principles found in the course of research, in the context of behavior change; specifically, we 
aim to provide a framework about how to design for effective persuasive emoji use in digital 
media.  
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Introduction 
Various methods exist to develop and assess the persuasiveness of technologies. However, few 
studies focus on interface assessment on technology. In ergonomics, user interface assessment 
is a well-known method used to improve usability. Nemery and Brangier [1] developed 
persuasive criteria to assess the persuasion of user interface. This methodological approach is 
quite unusual compared to conventional persuasive methods. Conventional methods do not take 
into consideration the temporal dimension required for an interactive dynamic persuasion. The 
importance of guidelines remains to be shown in order to evaluate persuasion in Human-
Computer Interaction (HCI). The assessment of persuasive interface is considered time-
consuming and often less useful. The benefits allow to measure and establish the problems at 
the interface level, which helps to assess the usability and the persuasiveness of applications 
(app.).  
The aim of our research is to determine whether the methodological approach proposed by 
Nemery & Brangier can apply to automotive mobile app. and assess the persuasive dimensions 
of the interface. To reach our objective, we applied criteria [1] to evaluate the quality of two 
automotive mobile app. in their ability to persuade. This exploratory work seeks to help design 
experts better assess the persuasive aspects of automotive mobile app. And, in this regard, it 
will help them design mobile app. which can engage the driver to modify his/her behaviour and 
to drive more safely.  

Related works 
In the scientific literature, we found different methods for designing persuasive technologies. 
Some methods focus on the interface design, but few of them have been developed to assess 
the effectiveness of the interface itself. In the persuasive scientific literature, we can 
differentiate persuasive design implementation criteria [2-5] and criteria to assess how 
persuasive the technology’s app. is [1, 6]. We chose the persuasive criteria proposed by Nemery 
and Brangier [1] since they focus specifically on interactive persuasive aspect of the interface. 
Their work focused on interactive persuasion in software and website interface, but not in 
mobile app. Furthermore, they assessed app. in different areas (e-commerce, corporate and, 
social media), but not the automotive industry. Duczman et al. [7] highlighted the need to 
consider further interface aspects by conducting inspection of driving mobile app., as they can 
be supported by both individual and social contexts.  
About persuasion concepts applied to automotive app., Schätzl [8] described persuasive 
technologies can be fitted for road safety to improve the user’s behaviour and motivate the 
driver. Two basic approaches exist. The first one is to provide the current individual with real-
time feedback on his/her driving behaviour; with recommendations, for instance. The second 
basic approach is to accumulate information about the driving and driver behaviour and provide 
accumulated feedback to the driver.  

Methodology  
Regarding our methodological approach, we conducted an inspection using persuasive criteria 
to analyze the persuasive dimensions and their effects. Indeed, criteria allow the detection of 
persuasive interactive elements in existing interface. Nemery and Brangier [1] proposed eight 
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persuasive criteria and 23 sub-criteria, based on an analysis of the persuasive scientific 
literature. Criteria involve both static and dynamic aspects to assess the user interface. Static 
criteria are necessary to promote the acceptance and influence of technology. Static criteria are 
Credibility, Privacy, Personalization, Attractiveness. And dynamic criteria encourage users to 
change their behaviour in an organized manner. Dynamic criteria refer to Solicitation, Initiation, 
Commitment and Ascendency. The particularity of the dynamic criteria is their temporal aspect.  
Our case study consisted of analyzing and evaluating two types of mobile automotive app., both 
involving high interactivity and dependency on contextual information. The difference between 
them lies in the fact that one app. includes a social motivational aspect: Waze, and the other 
targets individual motivation: Ajusto. Waze is a mobile navigation app. based on the sharing of 
traffic and road information between members in each city in real time. And Ajusto is a mobile 
insurance app. in French Canada based on the user’s driving habits and to give feedback to the 
driver to drive safely. We chose these two driving mobile app. based on their Internet reputation, 
and because they were free to be downloaded. 

Results 
With the aid of the static and dynamic criteria, we assessed the Waze and Ajusto interfaces. We 
identified the main persuasive strength and weakness aspects. As we have observed with the 
assessment analysis, Waze implies many social intents exchanged between users through the 
media in a transparent way. The major weakness is regarding privacy. The assessment of 
Ajusto’s persuasive interface was easier to conduct since the app. relies more on personal 
driving behaviour facts than on social interaction such as Waze. Applying these criteria in this 
case study allowed us to assess performance of the grid in evaluating persuasiveness when 
applied to automotive mobile app.  

Conclusion 
This exploratory work contributes to the inspection methods used to assess persuasive 
technology’s interfaces in the field of automotive mobile app. The evaluation showed that the 
persuasive criteria developed by Nemery and Brangier can be applied to assess mobile 
automotive interface. Criteria were applied on two automotive app. These instances show how 
applying static and dynamic criteria enabled the persuasiveness of both mobile app. to be 
highlighted. Results showed no unidimensional intent aspect are associated with driving safely, 
and persuasion may vary depending on the user’s intent according to the functions available in 
the app. In order to confirm the use of persuasive criteria to evaluate automotive user interfaces, 
future research should validate this methodological approach with a sample of experts and an 
inter-reliability study. 

References 
1. Némery, A. and E. Brangier, Set of guidelines for persuasive interfaces: organization and validation of the 

criteria. Journal of Usability Studies, 2014. 9(3): p. 105-128. 
2. Oinas-Kukkonen, H. and M. Harjumaa, Persuasive Systems Design: Key Issues, Process Model, and System 

Features. Communications of the Association for Information Systems, 2009. 24: p. 485-500. 
3. Fogg, B.J. Creating persuasive technologies: an eight-step design process. in Persuasive. 2009. 
4. Fogg, B. The behavior grid: 35 ways behavior can change. in Proceedings of the 4th international Conference 

on Persuasive Technology. 2009. ACM. 
5. Fogg, B. and J. Hreha, Behavior wizard: a method for matching target behaviors with solutions, in Persuasive 

technology. 2010, Springer. p. 117-131. 
6. Lockton, D., D. Harrison, and N.A. Stanton, The Design with Intent Method: A design tool for influencing user 

behaviour. Applied ergonomics, 2010. 41(3): p. 382-392. 
7. Duczman, M., E. Brangier, and A. Thévenin, Criteria Based Approach to Assess the User Experience of 

Driving Information Proactive System: Integration of Guidelines, Heuristic Mapping and Case Study, in 
Advances in Ergonomics in Design. 2016, Springer. p. 79-90. 

8. Schätzl, J., How Effective are Persuasive Technologies in Automotive Context. Persuasive Technologies and 
Applications, 2015.  

 

Adjunct Proceedings of the  
12th International Conference on Persuasive Technology, April 3-6, 2017, Amsterdam, The Netherlands. 

Copyright held by the authors. 



58 
Poster Abstracts 

Smartphone-based experience sampling in young adolescents: advantages, concerns and 
challenges  

Vivianne Thewissen & Nicole Gunther 

Faculty of Psychology and Educational Sciences, Open University, Heerlen, The Netherlands 
✉ viviane.thewissen@ou.nl 

 
The increased use and ubiquity of smartphones among adolescents has encouraged the 
development of apps for real-time momentary assessment and intervention. Momentary 
assessment approaches, such as the Experience Sampling Method (ESM) [1] or Ecological 
Momentary Assessment (EMA) [2] are suitable to assess moods, thoughts, symptoms, 
behaviours and experiences, and their context, in the course of daily life. ESM is an 
internationally used and validated research method and has been successfully applied in both 
clinical and non-clinical populations [e.g. 3-5]. 
 
We are planning to conduct several studies in Dutch young adolescents using an Experience 
Sampling smartphone app. The app is programmed to give a series of signals at random 
moments throughout the day over the course of several days. Immediately after each signal, 
participants have to fill out a questionnaire on their smartphone (see accompanying poster by 
Gunther & Thewissen for detailed information regarding content of the studies). As previous 
research has highlighted the shortage of theoretical content present in mHealth technologies, 
assessment studies are a first necessary step in developing ESM smartphone intervention apps 
which provide individually tailored real-time feedback and advice. 
 
ESM has several advantages as opposed to traditional assessment measures (i.e. retrospective 
questionnaires). First, ESM allows to study individuals in their own real-life environment 
rather than artificial environments like laboratory settings. Second, ESM yields momentary 
self-reported experiences. Retrospective self-reported experiences, on the other hand, may be 
affected by a memory bias. Third, ESM data collection results in multiple assessments over 
time, which allows for investigating time series and dynamic processes. Finally, ESM allows 
the evaluation of context in which moods, thoughts, symptoms, behaviours and experiences 
appear. Thus, ESM data can provide a detailed account and understanding of the dynamics of 
mental health states in youngsters’ daily life.  
 
Despite the advantages of this research method, there are some concerns and challenges 
regarding smartphone-based experience sampling assessment studies, especially when 
conducted in adolescents. First, there are some ethical issues to consider when conducting 
ambulatory assessment research using smartphones [6]. For example, as very personal data 
can be collected with smartphones, it is important to be careful to protect participants’ privacy 
and confidentiality. A second issue concerns recruitment and compliance. The application of 
experience sampling for several consecutive days may place a considerable demand on the 
adolescents (and participating schools) which complicates recruitment. ESM smartphone-
based studies in adolescents have demonstrated moderate compliance as opposed to 
traditional ESM studies in adolescents [7-8]. A third issue concerns decisions regarding the 
time-based design of the sampling protocol. The sampling rate (number of assessments) must 
be high enough to fit the temporal dynamics of the target processes (i.e. changes in moods, 
thoughts, symptoms, behaviours and experiences). However, the intervals between 
assessments may not be too short, thereby increasing participants’ burden and endangering 
their compliance [9]. Another issue concerns the smartphone app itself. It is important to offer 
a user-friendly interface, especially in a target group of adolescents it is of importance that the 
app is appealing and simple in its use. All of the above mentioned challenges become even 
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greater when using an ESM smartphone intervention app which provides individually tailored 
real-time feedback and advice. 
 
In conclusion, despite numerous advantages of smartphone-based experience sampling, there 
are also a number of concerns and challenges that need to be considered, especially when 
conducting studies in young adolescents.  
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Introduction 
Hepatitis C virus (HCV) infection is a global health problem; about 80-100 million 
individuals worldwide are chronically infected and at risk for progressive liver disease [4]. 
Every year, 499,000 deaths from HCV infection occur and the burden of disease continues to 
rise [1]. HCV is predominantly found among migrants, people who inject drugs (PWID), and 
HIV-positive men who have sex with men (MSM; [8]). However, in the Netherlands, unlike 
in many other countries, transmission currently occurs primarily among HIV-positive MSM 
as HCV incidence dropped to nearly zero among PWID [3]. Since 2000, there has been an 
unexpected and substantial increase in acute HCV infections among HIV-infected MSM. As 
HIV-HCV coinfection increases the risk of both HCV and HIV related mortality, and 
spontaneous clearance is rare in this population [2, 6], this spread of HCV is of great concern. 
Since 2015, efficacious and well tolerable new antiviral agents for the treatment of HCV have 
become widespread available in the Netherlands, making cure possible in the majority of 
chronically infected patients. Hence, early testing and treatment of HCV-infected HIV-
positive MSM in combination with upscaling of preventive measures may curb the HCV 
epidemic among this population. We combined expertise and knowledge from virologists, 
mathematical modelers, clinicians, public health specialists, eHealth specialists and a non‐
governmental organization specialized in sexual health, in the MC Free (Amsterdam MSM 
Hepatitis C Free) project: aiming to develop an innovative, integral strategy to eliminate 
HCV among MSM in Amsterdam. 

Project outline 
Since the elimination of HCV transmission among MSM is determined by the extent to which 
HCV infections can be diagnosed on time, successfully treated or prevented alltogether, we 
plan to intervene outside the clinical settings in the MSM community, aiming at MSM at risk 
for HCV. This strategy will be aligned and closely linked to e‐health interventions that aim to 
increase HCV awareness, promote risk reduction behavior and willingness to test by using 
tailored persuasive online communication and personalised advice on risk behavior and 
testing options. 
One of the interventions will be a low-cost internet-guided home-based testing service for 
HCV-RNA (home-collection testing involving a certified laboratory). This service allows 
men at high risk for HCV infection to take control and test on a regular basis using a highly 
sensitive test for the detection of acute HCV infection. Home‐based testing can decrease 
barriers to testing as it increases convenience, anonymity, perceived control over the testing 
procedure and patient autonomy and control over their own health, and decreases time and 
efforts needed to visit regular health care facilities. We hypothesize that a home‐based HCV‐
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RNA testing service for MSM at risk, combined with adequate motivating online information, 
instructions, counselling and linkage to care, may increase test uptake and test frequency and 
may lead to earlier diagnosis and treatment of HCV infection among HIV‐infected and HIV-
undiagnosed MSM compared to current standard care. 
For the development of the home-based testing service we use the ceHRes Roadmap [7], a 
framework that guides the development of sustainable eHealth technologies. A project 
website is currently being developed (www.Ctest.nl). Website visitors are offered information 
regarding HCV-RNA testing and a risk assessment tool (a previously validated questionnaire 
[Newsum, in press]). This evidence-based tool advices whether HCV-RNA testing is 
necessary. Individuals can purchase a HCV-RNA home-collection test package including a 
test kit and a login for online instructions and counselling. Test packages will be sent to a 
chosen address, and users are instructed to send their self-collected dried blood spot obtained 
from a finger stick to the laboratory of clinical virology of the AMC for HCV-RNA testing. 
This method has been validated and shown to be effective [5]. Test results are communicated 
via a personal login at the project’s website, and online personalized counselling will start 
immediately. The website will guide users who test positive directly towards additional steps 
to take, motivating them (a) to access regular health care for further evaluation and medical 
follow‐up as soon as possible, and (b) to initiate partner notification. An online partner 
notification service will be offered. Post-test counselling for HCV-RNA negatives will 
address risk-reduction strategies using a tailored approach. We aim to stimulate frequent 
testing by offering test subscriptions (i.e., tests to be used every three months).  
The home-based testing service will be primarily promoted via HIV-clinics in the 
Netherlands; in order to increase its reach we will also set up a campaign using existing 
information channels and networks for MSM, STI-clinics and peer-to-peer promotion. In 
close consultation and collaboration with target group representatives, we will develop online 
features that enable and stimulate users of the testing service to link members of their social 
network to the website and testing service. The ultimate goals of this feature are (1) to attain a 
viral effect and increase the reach of the testing intervention and (2) to penetrate networks of 
MSM at high risk for HCV and reach individuals within these networks who are not easily 
reached by conventional recruitment strategies Examples of such features are the option for 
users of the test service to send others a discount code or unique link that can be used to get a 
test for free or at a discounted rate.  
The website will be launched in Spring/Summer 2017. We aim to distribute 1000 tests to 
MSM at high risk of HCV infection. We will evaluate the effectiveness of the interventions 
(e.g., the use of the testing service, prevalence, linkage to care, treatment initiation, use of 
partner notification services, user experience of the online interventions, etc.). When 
succesful, this approach can be expanded to other European cities that face a similar epidemic 
among HIV-positive MSM. 
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Towards Improving E-commerce Users Experience Using Personalization & Persuasive 
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Ifeoma Adaji 
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Abstract. With the increase in the number of e-commerce companies, e-
businesses need to identify ways and means of engaging their online customers 
and improving their experience while shopping with them. Personalization and 
persuasive technology have been identified as methods through which e-businesses 
can engage their existing clients and make new ones. To contribute to ongoing 
research in this area, my thesis aims to develop a framework that can create a 
customized shopping experience for clients using their personality traits, shopper 
type and persuasive technology. The result of this thesis can contribute to ongoing 
research in development of personalization and persuasive strategies that work in e-
commerce especially for new companies. 
 
Keywords: E-commerce, Persuasive Systems Design (PSD) 

Introduction 
Because of the success of e-commerce, there has been an increase in the number of companies 
who do business online, with consumers spending more time online. Due to this increase, there 
is currently a lot of competition among e-businesses to acquire new customers and to maintain 
existing ones [1]. Companies, especially new ones, have to put strategies in place in order to 
remain attractive to their clients by creating a customized and relevant shopping experience for 
their customers. 
This research aims at developing a framework that will create a more personalized experience 
for customers with the aim of increasing the success of new e-businesses using persuasive 
technology and personalization strategies. 

Research plan and methodology 
This thesis proposes a framework to personalize clients’ online shopping experience using 
persuasive technology, shopper types and personality traits. In particular, I propose to identify 
the shopper type of individuals and their individual personality traits and match these to the 
persuasive strategy that works best for them in a given context. Shopper types are important 
because they help companies effectively tailor products and services to the various segments of 
customers [2]. Personality traits are the features of a person’s personality that make him/her 
different from the next person. Personality traits have been shown to influence consumer’s 
online purchase decision, hence tailoring an e-commerce platform to an individual’s personality 
type will likely increase the chances of the consumer shopping with that vendor [3]. Despite the 
various frameworks for shopper types and personality traits, none have been evaluated and 
matched with the persuasive strategies that work best for them. Using a framework like the 
Persuasive Systems Design (PSD) framework, this thesis aims to map the shopper types and 
personality traits of users to the persuasive strategy that works best for them and to evaluate the 
results in an e-commerce setting. 

Results so far 
So far, I have identified the persuasive principles of the PSD framework that were implemented 
in a successful e-commerce platform [4]. In addition, I investigated these principles and how 
they affect the continuance intention of users in e-commerce [5] . In particular, I investigated 
the factors that affect the perceived effectiveness, credibility and continuance intention for use of 
e-commerce systems through the prism of the PSD framework. Using Amazon as a case study 
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and a sample size of 324 Amazon shoppers, I developed and tested a research model using 
partial least-squares structural equation modelling (PLS-SEM) analysis to. The results show 
that perceived effectiveness of an e-commerce company like Amazon is a great predictor of 
continuance intention. In addition, social support and primary task support are strong 
predictors of perceived effectiveness. Furthermore, dialogue support significantly influences 
perceived product credibility and perceived review credibility and both constructs are strong 
predictors of system credibility. 

Future work 
In the future, I plan to map the identified persuasive principles (described in section 3) to users 
based on their personality traits and shopping type. In order to achieve that, I am currently 
carrying out a user study to identify the shopping types of users in e-commerce and to match 
these to personality traits using the Big Five trait taxonomy [6]. These will then be mapped to 
the persuasive principles of the PSD that work best for them. 
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Behavior Change Support System for Depression Prevention in Knowledge Workers 

Franziska Burger1, Willem-Paul Brinkman1, & Mark A. Neerincx1,2 

1Delft University of Technology, The Netherlands 
2TNO, The Netherlands 

✉ {f.v.burger, w.p.brinkman, m.a.neerincx}@tudelft.nl 
 

Abstract. Surveys have found junior researchers to exhibit a high prevalence of 
depressive symptoms. Researchers and clinicians are increasingly exploring and 
using technology for mental health interventions in practice. While many reviews 
and articles have compared intervention features, such as different therapeutic 
interventions, few have regarded the impact of specific software features, such as 
types of persuasive elements. We aim to fill this gap by first creating an open-
access database of state-of-the-art systems and subsequently authoring a literature 
review. We further intend to focus on gaining a better understanding of and 
creating a model for adherence in these interventions. 
 
Keywords: eHealth, depression, adherence, persuasion profiling 
 

Introduction 
Surveys conducted at the University of California, Berkeley [4], across Flemish universities in 
Belgium [3], and at the University of Amsterdam [1] have shown a significantly higher 
prevalence of early signs of depression among students and junior researchers than in the 
highly educated general population. 
Depression is frequently associated with worse physical health and greatly impacts work 
efficacy. A promising possibility for learning methods to preventing and treating depression is 
through the use of technology. As nearly every review article in the field emphasizes, there is 
a great need for computerized and preferably therapist-independent support for mental health 
patients since technology has a far wider reach, does not require trained experts, is cheaper, 
has no wait-list, and has fewer social and societal barriers. We therefore propose to tackle the 
problem of work-related, subclinical depression in knowledge workers through the 
development of a coaching technology for health behavior change. Importantly, we aim to 
take a technical perspective rather than a psychological one: what are the 
technological/persuasive features of eHealth systems for depression treatment and prevention 
that contribute to their effectiveness? Can we model how technological features, intervention 
features, and user characteristics combine to shape adherence? How can we use such a model 
in the context of a digital therapist or coach to influence adherence? 

Related Work 
Behavior change support systems (BCSS) for mental health are increasingly gaining merit. In 
reviews and meta-analyses, it is often attested that face-to-face therapy is not more effective 
than computerized therapy (compare [2] specifically for depression). In terms of the specific 
features that make these interventions effective, however, research is still sparse. Only one 
article [5] could be identified in which the authors attempted to determine the most helpful 
software features of an online intervention for depression, anxiety, and stress. However, the 
features are, to some degree, specific to the system and therefore the results do not easily 
generalize to other systems. We thus posit that there is a substantial need for identifying 
which software features are potent in terms of leading to effectiveness and adherence to 
eHealth interventions and in which contexts this is the case. It is within the framework of this 
research project that we strive to start filling this gap. 
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Method and Vision 
We devote the first year of this PhD project to establishing a solid foundation for the years to 
come. An important first milestone in the project is a review and meta-analysis of the 
literature concerning the state-of-the-art in BCSS for depressive disorders with a specific 
focus on the software features of these systems. To this end, we intend to develop an open-
access database of existing systems, their software features, and, where available, their 
outcome measures. 
An important second milestone is a white paper to detail the research objectives for the 
remainder of the project, particularly with regard to the development and evaluation of a 
model for preventing depression in knowledge workers. Here, we intend to focus on 
adherence: how and when to best cue system users to ensure that they neither ignore the cues 
nor get annoyed by them. To this end, we foresee the use of a general model that is 
increasingly personalized, using persuasion profiling, to provide the right cues at the right 
time for the right user as data from this user becomes available. 

References 
1. Daas, R., Munneke, G.J., Bray, H., Goswami, M., ten Berg, J.: UvAPro PhD Survey 2015: Are UvA PhD 

candidates at risk of depression? (2016) 
2. Foroushani, P.S., Schneider, J., Assareh, N.: Meta-review of the effectiveness of computerised cbt in treating 

depression. BMC psychiatry 11(1), 1 (2011) 
3. Levecque, K., Anseel, F., Gisle, L., Heyden, J.V.D., Beuckelaer, A.: De mentale gezondheid van doctorandi 

in Vlaanderen (2016) 
4. Panger, G., Tryon, J., Smith, A.: Graduate Student Happiness and Well-being Report (2014) 
5. Whitton, A.E., Proudfoot, J., Clarke, J., Birch, M.R., Parker, G., Manicavasagar, V., Hadzi-Pavlovic, D.: 

Breaking open the black box: Isolating the most potent features of a web and mobile phone-based 
intervention for depression, anxiety, and stress. JMIR mental health 2(1) (2015)  

Adjunct Proceedings of the  
12th International Conference on Persuasive Technology, April 3-6, 2017, Amsterdam, The Netherlands. 

Copyright held by the authors. 



68 
Doctoral Consortium Papers 

Design Smart Products 

Vanessa Julia Carpenter 

Aalborg University, Copenhagen, Denmark 
✉ vjc@create.aau.dk 

 
As part of the 3-year project called “Design Smart Products” run by Vanessa Julia Carpenter 
of IdemoLab, DELTA (Danish Electronics Lights Testing Acoustics), this industrial PhD 
proposes to explore how we as Interaction Designers, User Experience Designers, Engineers, 
and others create “Smart Products”. The primary focus is in enabling meaningful interactions, 
namely, smart products which enable meaningful experiences; smart products which 
people want to keep, and which outlive the ‘gadget’ lifetime of so many of today’s products. 
 
Within the field of smart product development, there is much hype around the creation of 
internet enabled devices; companies are eager to implement “smart devices” and there is an 
increasing need to understand that “it won’t be enough to focus on the product features 
customers will pay the most for” (Bughin, J. et al., 2015) but rather the why of creating these 
devices is important to incorporate. This is especially the case with an IoT (Internet of 
Things) device, with the release of articles such as McKinsey’s “By 2025, Internet of things 
applications could have $11 trillion impact” (Manyika, J. & Chui, M., 2015). Companies in 
Denmark are driven towards GTS institutes (Approved Technology Companies / Godkendte 
Teknologiske Serviceinstitutter) such as DELTA for help with creating these new devices. 
Alongside the potential financial benefit of creating these new devices, the abilities of 
Interaction Designers, Engineers and others in this field have greatly increased with the 
available technologies, namely new sensors, new actuators, and many open source platforms 
on which to build these new products and interactions (Kasperkevic, J., 2013). 
 
This PhD aims to begin by exploring the current field of Interaction Design, to investigate 
which theories are being applied commercially and what we can learn from these, and where 
meaning-making has been investigated and implemented. One such exploration can begin 
with what McCarthy et al explain about things which are meaningful: "The form and digital 
potential of the piece refer to objects, memories, human connections, and experiences, which 
are described as personally precious or meaningful by the participant." (McCarthy et al., 
2006). 
 
As a starting point, it can be said that the project problem is how to identify what 
“meaningful” means in terms of developing smart products; and also, how these smart 
products can be considered successful in terms of enabling meaningful experiences. The term 
meaningful is open to much interpretation and for the sake of this PhD, the focus will be on 
the domain of Interaction Design, finding examples within the field, and both applying these 
and exploring in what other ways meaningful can be used as a term to define the design, use 
and lifetime of a product. 

From here we explore some research questions: 
• ‘What does it take to design smart products that do not necessarily depend on a screen?’ 
• ‘How can designers today create smart products that connect humans to each other, 

through non-visual mediums?' 
• ‘How can designers of smart products avoid the pitfall of ephemeral designs, and create 

products that aim to stand the test of time?’ 
• ‘How can designers and engineers work together to create meaningful devices which are 

brought to market and adopted in the real world?’ 
• ‘Which methodologies are required to create such devices?’ 
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• ‘What type of partners are needed, and which work constellations are necessary to bring 
meaningful devices to market?’ 

Methodological needs: 
• Assessing reactions of potential companies and users of meaningful devices 
• Definition of the meaningfulness and usefulness of a product 
• Assessing the effect of adopting meaningful devices 
• Assessment of the potential and impact of interactivity with non-visual mediums or non-

screen devices 
• Assessment of the usefulness of a framework for the design of meaningful smart products 

Results so far: 
A state-of-the-art investigation into meaningfulness revealed that significant research exists 
around the term ‘meaningful’ or ‘meaningfulness’ in the domain of Psychology, but it is not 
significantly noticeable in the domain of Interaction Design. Therefore, the author has focused 
on similar studies such as “Designing for Happiness” (Hassenzahl et al, 2013) and “Designing 
for Authenticity” (Su and Stolterman, 2016). 
 
Initial work done by the author and collaborators includes the creation of 11 jewellery devices 
(wearables) which sought to enable meaningful, non-screen, subtle interactions. The most 
relevant in terms of designing for meaningfulness has been submitted to conferences for 
review (and are currently awaiting reply). An example of one of these is a pregnancy 
wearable for pregnant women’s partners, which allows the partner to feel the baby’s 
movement in real time, via a wearable device. Currently, the author is looking further into 
haptics, and how combining designing for meaningfulness with haptics might have an impact 
on personal wellbeing. 
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Background and Research Questions 
The socio-economic transitions in developing countries and emerging economics have led to 
context changes in almost every aspect of individuals’ life, resulting in undesired behaviour 
shifts from subsistence to consumption, such as from public transportation to private 
automobile, from energy and food conservation to waste. Retaining people’s existing 
sustainable consumption behaviour through the transition process into the new lifestyle is of 
crucial urgency for these countries to leapfrog towards a sustainable future [1]. The habit 
discontinuity hypothesis points toward context of life course changes as a moment where the 
existing habits of individuals become disrupted [2,3]. While context change can open up a 
window to break certain undesired behaviour, the existing desired behaviour also can be 
disrupted and its retention may be supported through interventions as well. Therefore, context 
change can be seen as a challenge and a promising opportunity to persuade people to retain 
sustainable consumption behaviour before unsustainable behaviour become embedded in 
daily life. 
However, as most of the existing studies in the field of Persuasive Technology have focused 
in generating design knowledge and strategies to support desired behaviour change in given 
contexts, there has so far been little attention to study how to persuade people to retain their 
existing sustainable consumption behaviour through context change, especially for 
implementing design interventions in developing countries. This study takes the aim above 
and is broken down into two research stages: 
 
Stage 1: To understand why people retain some behaviours and change others through context 
change. 
• What are the relevant theoretical perspectives to understand behaviour retention through 

context change? 
• Given the theoretical background, what are the individual and contextual factors that affect 

behaviour retention? And how can these factors inform the design? 
 
Stage 2: To explore how to design product and service to support users in retaining 
sustainable behaviour and outcome through context change. 
• What are the design interventions and where to introduce these interventions to support 

sustainable behaviour retention? How to incorporate them into product and service design 
process? 

Research Plan and Current State 
First, in order to identify the individual and contextual factors that affect behaviour retention, 
a theoretical framework will be developed by reviewing literatures related to persuasive 
technology and behaviour transition from both social-psychology per-spective and social-
practice perspective. Then, I intend to collect qualitative data by applying the theoretical 
framework to an Ethnographic Informed Design approach [4]. A pilot study about food 
consumption when international students move to Sweden, and case studies concerning 
behaviour patterns of Swedish households after residen-tial relocation will be conducted. 
Next, to implement and evaluate the persuasive design interventions, Research through 
Design method will be applied. I plan to focus on studying consumption behaviour of the 
emerging urban middle class in China with a specific interest in the domain of household 
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energy use. An initial idea is to design, develop and evaluate an interactive service application 
in users’ mobile devices, which aims to support sustainable energy consumption behaviour 
retention regarding the use of household appliances. The research plan is illustrated as the 
figure below. 

 
 

Fig. 1. An overall view of the research plan. 
 
Currently, I am in the initial stage of research building the theoretical foundation and pilot 
study. At the time of the Doctoral Consortium, I expect to have the pilot study ready to 
illustrate my research. The study is expected to inform design opportu-nities and practices to 
support people who are going through context change to retain their sustainable consumption 
behaviour. It could possibly lead to a future discussion of how to adjust and apply behaviour 
design and persuasive strategies to solve a given sustainability problem in different social and 
cultural contexts. 
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Abstract. This research investigates the effectiveness of persuasive game 
interventions for health in motivating attitude and behaviour change to increase 
wellbeing and prevent symptoms of mental illness for students. 

Background and Research Questions 
Mental health in universities is an important and growing concern in the UK, as 
approximately 75% of students report experiencing high levels of psychological distress 
during their academic career [7]. Stress, depression and anxiety are some of the most 
prevalent conditions among students and can lead to numerous health problems, as well as 
have a significant impact on students’ motivation, confidence, engagement in learning, 
academic achievement and future opportunities. A novel approach in preventing 
psychological distress is using persuasion to promote the adoption of behaviours that support 
students in managing stressors effectively. We seek to create a persuasive game intervention 
to help individuals engage in meaningful, enjoyable and achievable goals and activities to 
increase their overall levels of life satisfaction and happiness and prevent mental ill health. 
Persuasive technologies and games encourage people to change their attitudes and behaviours 
through the use of a wide range of persuasive strategies and can become more effective if they 
are personalised [3, 6]. Some of the most commonly employed strategies in the design of 
behaviour change interventions have been identified by Fogg [2], Cialdini [1], and Oinas-
Kukkonen [8]. Building on these strategies, an increasing number of persuasive games for 
health have been developed. For example, the Diab game encourages healthy eating and 
physical activity to prevent diabetes and obesity among adolescents [10], Re-Mission 
improves self-efficacy in young adults undergoing cancer treatment [4] and Orji [9] 
investigated personalising to gamer types to motivate healthy eating. 
Despite the growing interest in persuasive technologies for healthcare, there remains a need 
for further research into the different methods for designing and tailoring persuasive games 
targeted at enhancing mental health and subjective wellbeing. Our work will be inspired by 
research on positive psychology interventions and behavioural activation, such as 
Lyubomirsky et al.’s theories and models of wellbeing [5]. We will study the application of 
personalised strategies and game design elements to induce positive emotions and adapt 
persuasive techniques to motivate happiness-increasing behavioural, cognitive and volitional 
actions that suit the individuals values and interests. We will investigate the following 
research questions: 
 
1. How can persuasive game interventions encourage students to change their attitudes and 

behaviours to improve wellbeing and prevent mental ill health? 
2. How effective are the strategies implemented in motivating and sustaining behaviour 

change? 
3. How can persuasive strategies and game design elements be personalised to different users 

and user groups’ characteristics and actions? 

Research Plan, Methodology and Results Achieved 
We analysed the state-of-the-art and reviewed literature pertaining to topics of behaviour 
change theories and persuasive interventions for human wellbeing. We are currently planning 
user studies involving quantitative and qualitative methods to identify and classify the 
primary student stressors and impactors for mental health (e.g. diet, exercise, social 
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interaction, stress management). We will personalise approaches to offer support and inform 
through tailored game dialogue, induce positive moods and manage the impactors in different 
user groups constructed around common characteristics. The outcomes of our studies will 
allow us to build a comprehensive model of mental health and wellbeing behaviour 
determinants to account for all identified impactors. We will design algorithms and implement 
a game-based behaviour change intervention inspired and validated through the findings 
obtained from our studies and controlled experiments, theory and literature. Finally, we will 
perform user evaluations to review the effectiveness of the system in changing attitudes and 
behaviours to support the improvement of wellbeing and prevention of mental illness. 
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Abstract. In recent decades, technology based approaches applied to behavioral 
contexts of health and wellness have been recurrent subjects of research and 
development [1, 2]. Factors such as universal access to technology have enhanced 
the number of technology-mediated psychological interventions, representing a 
new perspective over mental illness treatment [3], including Attention-Deficit 
Hyperactivity Disorder (ADHD) [2]. The present research aims to understand how 
persuasive technology can benefit patients with ADHD. 

 
ADHD is one of the most thoroughly researched mental disorders, affecting approximately 5% 
of children and adolescents worldwide [4]. Despite being commonly diagnosed in childhood, 
it is considered a chronic condition that persists into adulthood in 65% of cases. The 
cardinal symptoms are inattention, hyperactivity, and impulsivity, which can impair the 
functional and emotional development of individuals [4]. Treatment is multimodal, with 
behavioral therapies having a critical role in its adherence and maintenance, focusing on 
reducing and managing the symptoms [2, 5]. 
Current literature points to a myriad of products and technological approaches towards 
ADHD focused on direct patient care or support for providers and systems [2], ranging 
from self-monitoring and m-health platforms [6], computer-based cognitive training [7], 
and health information technology systems (HIT) [8]. Although several positive results 
point to the potential effectiveness of these technologies, the lack of evidence and in-depth 
studies about the outcomes are remarked. Moreover, there are conceptual product limitations, 
such as the shortage to address specifically to ADHD patient concerns, and the need to 
invest in user experience, long-term interest, and engagement features [2]. Considered a 
novelty approach towards the treatment and assessment of ADHD, the Research Domain 
Criteria (RDoC1) offers a domain-based framework which links neurobiological 
components to symptoms and behavioral issues resulting from mental disorders [9]. RDoC 
can help address specific aspects of symptoms and compromised behavioral areas in a more 
precise fashion, leading to the development of more accurate technological approaches [2, 9, 
10]. Based on RDoC domains [10], a specific model to implement technology focusing on 
ADHD has been proposed by [2], addressing current findings organized in major components 
and suggesting specific guidelines for consumer technology development. 
 
In order to pursue a better understanding of how persuasive technologies can benefit and 
improve ADHD patient treatment, this research will collect and validate data from patients, 
family members, and health professionals at the ProDAH2, affiliated to the Hospital de 
Clínicas de Porto Alegre (HCPA/Brazil). This exploratory stage will identify the needs, 
opportunities, and specific unexplored scenarios for implementing persuasive technology in 
treatment. As methodological base, this research will use the RDoC constructs and domains 
[10], the Model to Implement Technology in ADHD [2], and the Persuasive System Design 
(PSD) framework [11] to develop and prototype a platform with therapeutic purposes. This 
research aims to answer the following questions:  

1 https://www.nimh.nih.gov/research-priorities/rdoc/ 
2 https://www.ufrgs.br/prodah/en/ 
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a) What ADHD behavioral challenges could benefit from persuasive technologies? 
b) Which technologies and assets are most suitable for ADHD patients? 
c) Which persuasive strategies could lead to effective and long-term engaging features in 
ADHD treatment context? 
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Abstract. My dissertation research focuses on refining existing persuasive 
design frameworks based on an understanding of psychological constructs 
associated with older adults engaging in physical activity. Although there 
has been an emergence of mobile health (mHealth) technologies intended to 
encourage physical activity through tracking and in-time feedback, low usage 
rates due to lack of motivational affordance and poor design consideration 
prevent benefits from being actualized. This area has yet to be explored from a 
perspective of leveraging the underlying constructs that lead to behavior 
change for older adults specifically. 
 
Keywords: Older Adults, Persuasive Design Principles, Physical Activity 
(PA), Behavior Change 

Research Questions and State of the Art 
Maintenance of health and physical well-being contribute to the overall quality of life 
for individuals as they age. Despite the known benefits of physical activity (PA), many 
older adults do not meet the recommended levels of exercise or PA, preventing the health 
benefits that are often seen from living an active lifestyle [1,2]. There has been an 
emergence of mHealth apps that encourage PA, many of which employ principles of 
persuasive design in their approach to encourage certain pre-determined behaviors based 
on the user’s actions. The concept of Persuasive Systems Design [3] frames the various 
design techniques and principles used to achieve intended behavior change by 
supporting users through four psychological constructs of primary task support, 
dialogue support, system credibility support, and social support. Use of these 
technologies has the potential to increase PA in older adults, but are currently under-
utilized, often due to lack of motivational affordance and poor design consideration 
[4,5]. Although persuasive design has potential to encourage healthy behaviors, it is 
unclear the longitudinal effect of this design approach, and how well user-reported 
constructs are integrated into existing design principles. 

My dissertation research examines this approach to promote PA behavior change 
among older adults. I am interested in understanding how persuasive design can best 
support long-term behavior change such that older adults successfully initiate and sustain 
routine levels of PA and exercise? Associated research questions include: 

 
RQ1-What are the key factors that influence older adults initiating and sustaining 
recommended levels of PA? 
RQ2-Which persuasive design principles are most relevant in addressing the needs 
of the older adult population, given limitations in ability and identified motivators 
(e.g., prior experiences,social support)? 
RQ3-When applied to mHealth apps, how effective are relevant persuasive design 
principles in increasing and sustaining levels of PA from baseline performance and 
initial use of the technology? 
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Research Plan 
This dissertation research will investigate the ability of persuasive design techniques, 
when applied to mHealth apps, to increase PA among older adults. Two research studies 
make up this dissertation: an archival analysis of semi-structured interview data regarding 
constructs related to older adults’ PA behaviors, results will identify motivating factors 
that can be translated to guide persuasive design principles and a framework for 
addressing this population; second, I will evaluate existing mHealth apps based on 
this framework. In addition to the presence of refined persuasive design principles, apps 
will be evaluated based on the UD-MIG [6] to attest to system usability and 
functionality as relevant to the older adult population. The last phase of my dissertation 
includes a semi-longitudinal study to assess effectiveness of mHealth apps to motivate 
older adults to initiate and sustain PA. 

Advancement State 
Qualitative interview data were analysed to look for emerging themes of factors related 
to older adults’ PA levels. Preceding this phase, an exhaustive literature review was 
conducted in the areas of persuasive technologies to promote PA behaviors, persuasive 
technologies specifically designed for older adults, and behavioural science approaches to 
PA promotion. It would be very valuable to this stage of my research to receive 
feedback from academic faculty in the area on the best ways to approach derivation of 
persuasive system design guidelines based on the data we have collected and our analysis 
thus far. 

Expected Contribution 
Results of this study will inform a model of persuasive design for the aging population 
and evidence-based design guidelines for persuasive technologies effective in 
motivating behavior change among this population. It is of value to design and HCI 
research communities to explore this area by implementing evidence-based 
constructs through persuasive and universal design principles. 
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Motivation and State of the Art 
Persuasive technology with the aim of encouraging physical activity can implement different 
behavior change strategies, such as goal-setting which in multiple studies has proven to be 
effective [1]. According to goal-setting theory [1] self-set, precise, challenging and achievable 
goals have a motivating effect. However, previous investigations on goal-setting in activity 
tracking applications showed that strategies to support users in finding an appropriate goal level 
are required [2,3]. Following psychological behavior change models, achieving goals and 
successful behavior change depend on a large number of variables such as barriers, facilitators, 
willpower, or goal commitment which makes (personalized) goal recommendation difficult. 
This might be the reason why most activity tracking systems with goal-setting described in 
literature, do not sup-port the user in defining their goal level or even just assign a fixed goal 
without considering personal factors [4,5,6,7]. Some systems employ first attempts of user-
support in goal-setting, including the use of baseline performance and thresholds or the previous 
activity to suggest one of a few pre-defined goals or a pre-defined goal increase [8,9,10]. 
More elaborated approaches to suggest training plans use previous performance, fitness level, 
physiological and personal data [11,12]. However, none of these approaches directly takes into 
account motivational aspects that influence goal pursuit. 

Research Topic and Methodology 
In my research I investigate how to support users in goal-setting in activity tracking systems by 
providing personalized, user- and context-adaptive goal recommendations. My aim is to 
develop an algorithm to quantify a challenging but not overburdening physical activity goal 
for a specific user and a specific time span. This requires the consideration of a wide range 
of variables that influence successful goal pursuit, such as abilities, barriers and facilitators, and 
especially motivational aspects of the user. 
Methodologically, I follow the paradigm of design science [13]. Therefore, I use methods 
from computer science and psychology in an interdisciplinary approach. I began with a literature 
review to identify promising variables from psychological literature. Also empirical studies and 
further evaluations are part of my iterative development process. For the goal calculation, I will 
test a combination and modifications of different existing statistical and machine learning 
methods such as structural equation models, regression analysis, or neural networks. The 
application will be implemented as a smartphone app and empirically evaluated. 

Current Results and Next Steps 
In a first step, I developed an algorithm that uses historical data (mean and record 
performance), age, and values from health science literature for goal recommendation and 
evaluated it in a 12-week field study (nsubjects = 79, nweeks = 206) [3]. The core idea is that a 
motivating goal level lies between mean and record performance (i.e. the highest (known) 
performance the user is able to do). Evaluation results seem promising, but there is high inter- 
and intra-personal variance [3]. It especially lacks in considering time-dependent variations in 
health state, external conditions, and motivation/volition at short notice. Thus, for more 
elaborated goal recommendations, I identified potential further influencing variables and 
developed a model consisting of three pillars for goal calculation (see Fig. 1). The first pillar, 
Performance Ability, contains personal physical conditions and limitations, such as mean 
performance and physical limitations. The pillar of Volitional Demand includes performance 
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opportunities and realization condition, i.e. objective facilitators and barriers, such as free time 
or built environment. The third pillar, Volitional Capacity, includes psychological aspects 
influencing or representing motivation and volition, such as willpower, self-efficacy, and 
specific character traits. 

 
 

Fig. 1. Three Pillar Model 
 
Performance Ability calculates a span in which the appropriate goal lies. As in the before-
described initial approach this span normally ranges from the current mean performance to the 
highest performance, the user is able to do. However, an accurate value for the highest 
performance required a modification: Instead of the record performance, maximum ability now 
bases on physical conditions – e.g. health status and physical limitations – using a knowledge 
base from health science. To determine the appropriate goal level within this span, the Volitional 
Delta between the Volitional Demand, i.e. the volitional effort needed to be physically active, 
and the available Volitional Capacity are used (see Fig. 1). The higher the Volitional Demand 
and the lower the Volitional Capacity, the lower the goal recommendation out of the span and 
vice versa. 
My next steps are to track the included variables and predict their value for the course of goal 
pursuit, validate the model and check for feature reduction. I will identify the variables’ level 
of influence and interactions and develop a suitable algorithm to calculate a span/ score for each 
pillar and afterwards the goal recommendation. Moreover, I will represent the three pillars with 
a time-based component (as the values of the variables are changing) in a user model. Finally, 
I will implement and evaluate the algorithm and the system (formative and summative). 
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Abstract. While gamification is often effective to incentivize and persuade its 
users to modify their behaviors and achieve certain set goals [1], well-known 
limitations concern sustaining users’ interest, so that the new behaviors promoted 
through the game can be sufficiently reinforced over time to form new habits [2]. 
Hence, there is a need to devise techniques that keep users engaged in the long 
term. 

 
Keywords: Gamifcation, Recommender system, Procedural content generation 

Research hypothesis 
To improve engagement in gamification and sustain it over time, we propose the automated 
generation of personalized and contextualized units of playable content, which can appeal 
uniquely to each player, and which make her user experience with the gamified system 
more varied an individually compelling. Our hypothesis is that, by injecting these 
personalized playable units in a gamified system and assigning them to its users, we can 
improve sustained engagement and retention, and thus amplify the persuasive power of 
gamification. 

Approach 
Our approach is rooted in a combination of Procedural Content Generation (PCG) and 
Recommendation Systems (RSs). PCG is increasingly used in the domain of electronic 
games [3], to computationally generate a wide variety of game elements, in order to enhance 
the player experience by increasing diversity, keep active the attention and curiosity of 
the player, and adapt the game to the player’s personal preferences, abilities and playing 
style. RSs are information filtering systems, which try to predict what a user may prefer, 
choose or accept among a selection of items [4]. In particular, we have recently 
witnessed the emergence of Context-Aware Recommender Systems (CARSs), which 
strive to take into account the contextual information on the current situation of the user to 
optimize recommendations [5]. To our knowledge, such a combination of PCG and RSs is 
novel in gamification. To be effective, the generated playable units must fulfill two purposes: 
i) enhance the user experience, by being in accord with the player’s preferences, 
contextually relevant to her current game status and objectives, and of balanced difficulty; 
and ii) further the gamification goals, that is, persuade players to act toward the behavioral 
change that is the “ulterior motive” of a gamified system. 

Preliminary results 
We have built a CARS, which generates and recommends playable units in the form of 
individually personalized challenges. We model a challenge as the tuple <PL,G,D,C,P,W >. 
PL is the player to whom the challenge is assigned; G defines the goal, that is, a task or a 
performance target, which should be fulfilled to successfully complete the challenge; C 
is a constraint for reaching the goal, e.g. a deadline; D is an estimate of the difficulty of the 
challenge, given goal G and constraint C; P is the prize awarded for completing the 
challenge; finally, W is a weight that represents how relevant the task represented by the 
challenge is for the behavior being promoted via gamification. 
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Our prototype is outlined in Figure 1. The Challenge Generator and Challenge Valuator 
modules are in charge of PCG, i.e., to instantiate and fill challenge tuples like the one above. 
The Sorting and Filtering module implements a multi-criteria recommendation algorithm that 
picks - out of a wide set of generated challenges - the ones that are best suited to each 
player in the current game context. The Learning and Analysis module (in progress) uses 
Machine Learning on the performance with challenges over the history of the game, to 
assess what challenges are most likely to be accepted and successfully taken up by a player. 
 
We have experimented with a prototype of our system during gamification campaigns aiming 
to incentivize sustainable urban mobility, which involved hundreds of citizen/players for 
several months [6]. Our preliminary evaluation based on these open-field studies is 
promising: the challenges generated and suggested by our system are very similar to the ones 
manually devised and assigned to players by expert game designers; moreover, in several 
cases they can be better accepted than the ones proposed by experts to the same players. 

Research plan 
The plan towards my doctoral dissertation consists of the following further steps: 
• in-depth evaluation of the current CARS, based on the open-field experiments above; 
• completion of the machine learning component, and design of a new experiment aiming 

at validating and evaluating its impact on quality and acceptance of suggested challenges; 
• application and evaluation of the method and system to a different gamification 

domain and/or different kinds of playable units of content; 
• consolidation and write-up of research results. 

 
Fig. 1. The Challenge Generator frontend. 
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Introduction & Related Work 
This research investigates how the infusion of social information can be leveraged to create 
more persuasive products and services. By ‘social information’ I mean information about other 
(known as well as unknown) users’ opinions and behaviors in regards to a specific product. It 
is motivated by the digitization of a diverse range of products and services (i.e. books, music, 
hotel booking etc.), which significantly increases the potential for observing not only other 
users’ opinions (e.g. through reviews), but also other users’ behaviors in regards to that product 
[4, 9, 10]. An illustrative example is music service Spotify, which allows users to see what 
their connections are listening to right now/have been listening to lately, i.e. how they behave 
in regards to the service. This development is extremely interesting, given the widely 
recognized propensity of people to be influenced by the behaviors of other people, also known 
as ‘observational learning’ (OL) [2]. In this context, and building on Fogg’s functional triad of 
Persuasive Technology [7], the integration of social information in products and services can 
be viewed as a persuasive tool (helping users find the right content), and as a social actor 
(using the presence of social others to provide social proof of the quality). Against this 
backdrop, it’s surprising that very few companies beyond dedicated social networking services 
have succeeded in making a truly social product experience, where customers have access to 
information about friends’ product-related opinions and behaviors. To address this seemingly 
paradox, I put forth the following research questions: 
 

RQ1: How does the integration of friend-specific social information impact consumer 
attitudes towards, and intention to use, an online service? 
RQ2: How do users make sense of and appropriate social information in an online service? 
 

Related to the above, the notions of ‘Viral Product Design’ [1] and ‘Social Design’ [3] have 
attracted academic attention in later years. Both describe how the use of social features in 
products and services can be used to diffuse a product [1] or to “help with initial adoption, 
sustained engagement, and user retention” [3, p. 1903]. A number of empirical studies have 
investigated the effects of including such social information in products and services [e.g. 4, 5, 
12], and generally find that both behavior-based and opinion-based information positively 
increases adoption/sales and/or continued usage. The topic has, however, mainly been 
approached from a large-scale experimental angle, where scholars have tested social features 
already available in the market. Consequently, following the call of Fogg [6] to create insights 
on what could and should exist in terms of Persuasive Technology, in this project I seek to 
contribute to extant literature as well as practice by 1) developing and evaluating new types of 
social information to increase the persuasiveness of an online service and 2) investigating the 
topic of social product design from a qualitative approach to address the unknown issue of how 
users actually make sense of and appropriate different kinds of social information. The overall 
aim is to develop a framework for design of social products and services to guide both 
practitioners in their quest for designing persuasive products and services, and to provide a 
structure for academics to guide their research. 

Methodology & Initial Results 
I deploy a mixed-method approach, combining 1) netnographic content analysis and literature 
review 2) an online, controlled field experiment, and 3) qualitative method with in-depth 
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interviews. 
 
Study 1: In this study, our focus was on understanding and conceptualizing the many new types 
of behavior-based social information which have been made possible by digitization. The 
method was a netnographic content analysis combined with a literature review of extant 
literature on (electronic) Word of Mouth (WOM and eWOM). The result is the conceptualization 
and categorization of a new, technology-enabled kind of behavior-based social information, 
which I coin ‘Electronic Word of Behavior’ (eWOB), and define as “The observable online 
traces of consumers’ behaviors” [8]. Although completed, I plan to update the literature review 
and parts of data to enrich the final result. 
 
Study 2: This study was carried out as a small-scale controlled field experiment in 
collaboration with a Danish movie streaming service. We took an Action Design Research [13] 
approach and built a ‘social integrator’, which allowed us to not only integrate friend-specific 
information into a website, but also into a survey built for this project. This made it possible to 
test users’ reactions to new types of social information (and combinations hereof), which we 
derived from theory, but which are not currently available to product designers. We are in the 
process of writing up the results, which indicate that social information seems to have an 
impact on potential users’ attitudes and intended behaviors, especially when exposed to 
opinion-based social information from a high number of category-specific influential friends. 
The effect is, however, marginal, which means that only a few statistically significant results 
can be found. These results, and the design process as a whole, do however provide insights 
that lays the groundwork for the development of a conceptual framework and design principles 
for social product design. 
 
Study 3: In line with the Persuasive Systems Design framework [11] the aim of this study is to 
understand the ‘persuasion context’ of an online content-based service. More specifically, the 
focus will be on investigating how different types of users make sense of and appropriate social 
information about friends’ behaviors and opinions. The idea is that pieces of social information 
in an online service might be made sense of and used differently among different types of users. 
Thus, in order to design solutions that successfully change attitudes and/or behaviors, we need 
also to understand the real use-case of users. Spotify will most likely be used as a case, since it 
represents a service that offers users the option to opt in or out of social features. The insights 
from this study will also feed into the overall framework for social product design. 
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Introduction 
Physical activity in education aims at total child development, which means 
components like physical, social, emotional, and intellectual are all of importance to 
children’s well-being [1]. Collective physical activity contributes to communication and 
regular exercise routine [2]. This research aims to motivate children’s collective 
participation by means of designing playful and persuasive interaction. Further, social 
engagement could sustain the children’s long-term exercising behavior. 
Many studies have been conducted on improving the motivation of children and 
adults to participate in collective physical activity. Some studies, for example the 
mobile fitness applications such as BunnyBolt [3], have embedded a playful experience to 
increase motivation. However, these designs failed to consider co-located 
participation. Studies on tangible play objects, such as Swinxsbee [4] have focused on 
stimulating diverse social interaction patterns. Other studies have examined virtual 
reality solutions, such as Ripple [5] which has successfully created an immersive sports 
environment with unobtrusive feedback. However, such designs fail to show detailed 
information on user’s progress. There is still room for research to address playful 
experiences with persuasion system targeting the enhancement of social engagement in 
collective physical activity. 
In my research, I draw on theories relating to behavior change and playful experience. For 
instance, Self-determination Theory [6] explains children’s willingness to participate in 
collective activity, the Susceptibility to Persuasion Scale (STPS) from Cialdini [7] 
provides the practical guidance to evaluate social influence. Furthermore, The Playful 
Experience (PLEX) Framework [8] contribute to assist design iterations. 
Based on such theoretical work, I attempt to apply persuasive technology involving 
playful interactions to design an intervention for secondary school children at the aged 12 
to 14. As a Ph.D. student with background in industrial design and digital media arts, I 
have done an exploratory study to examine how design solutions like a physical activity 
application can tackle the problem, in taking the requirements from the social 
environment into account. Which means these design solutions should not only aim for 
one child but also for teacher and peers. The research questions are: 
 

1) How could playful interactions motivate children’s participation in collective 
physical activity? 
2) What are the effects of diverse social interaction patterns on the effectiveness 
of sustaining children’s engagement in physical activity? 
3) How could persuasive strategies play a role in designing playful interactions for 
diverse social patterns in the context of collective physical activity? 

Research Plan and Methodology 
This project follows a research-through-design approach [9] to create a playful behavior 
change support system especially appealing for children. Firstly, the literature review in 
the areas of child development, human behavior model, social psychology, persuasive 
technology and game design is used to refine the research questions. Then, to answer 
these questions, several prototypes will be designed and evaluated in experiments in 
the target context with the target user groups. 
I’m presently preparing a study and designing a playful shuttlecock using camera 
technology to capture children’s unexpected and ludicrous movements in the process of 
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kicking Shuttlegrapher in a group (see fig1). Projection technology will also be 
integrated to create various game maps for each social pattern. Qualitative research 
methods such as observation and interview will be used to validate assumptions. 
 

 
 

Fig. 1. Shuttlegrapher: a playful shuttlecock with projected game map 
 
Expected Contributions 
The main contribution lies in making persuasive strategies playful and adaptable to 
diverse social patterns in collective physical activity of children. Specific outputs would 
be: 1) A playful behavior change support system that enhances the effectiveness of 
engagement in collective physical activity. 2) A playful persuasion model for the 
diverse social patterns in collective physical activity. 3) A model for evaluating the 
effectiveness of playfulness, social engagement and adaptability. 
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Background 
Blended treatment - an integration of web-based and face-to-face treatment - is expected to 
combine the “best of both worlds” [1] as this allows the strengths of one to offset the 
weaknesses inherent in another [2]. Whilst ongoing randomized controlled trials examined the 
(cost-)effectiveness of blended treatment in e.g. cognitive behavioral therapy for major 
depression [3, 4] or smoking cessation counselling [5], little is known about the user 
experiences (UX) of a blended treatment [6]. However, UX plays an important role in the 
persuasiveness of a treatment [7]. UX has shown to explain user behavior [8], which in turn 
affects treatment efficiency [9]. To the best of our knowledge there is no detailed description 
of the UX in a blended smoking cessation treatment (BSCT) delivered as routine care. 

Purpose 
This study aims to describe the UX of both counsellors and patients with BSCT by exploring 
(1) positive/negative user experience, (2) expectations at the start of BSCT, (3) motivations to 
adhere to BSCT, (4) active ingredients of BSCT, (5) moods during BSCT, (6) advantages and 
disadvantages, and (7) contextual factors such as the patients’ health, social influence, 
technology used for the web-based sessions, and the places where treatment took place (clinic, 
home, work, on the road). 

Method 
Semi-structured interviews were conducted with ten BSCT patients and three BSCT 
counsellors of the outpatient smoking cessation clinic of Medisch Spektrum Twente hospital 
in Enschede, The Netherlands. The interviews were audio-recorded and subsequently 
transcribed. We are currently working on data analysis, in which we use an abductive 
reasoning approach [10] with the aim of understanding and interpreting the UX of BSCT by 
applying deductive content analysis [11]. Following Morrow’s recommendations to make 
use of multiple data sources [12] the analysis will also include additional information from 
(1) the patient’s medical record, (2) the patient’s online record of the web-based treatment 
platform www.rokendebaas.nl; and (3) online questionnaires already filled in by the patient 
for a concurrent study on treatment efficacy [5]. 

Expected findings 
The study is expected to offer insight in pros and cons of BSCT, influencing factors for user 
behavior (adherence), subgroups of patients for whom BSCT might have a better fit (matching), 
and critical interactions between both modes of delivery (face-to-face and web-based). Based on 
the ongoing analysis of the interviews and additional resources it seems that the UX exploration 
may – in the long term - lead to the description of (user) personae which represent the goals and 
behaviors of a hypothesized group of blended treatment users. These personae may ultimately 
be used for redesign of BSCT and to improve matching between counselors, patients and 
treatment [13]. 

Originality/value 
Blended treatment is a new approach to eHealth in which many aspects are still not known. 
This study will extend the insight into aspects such as UX and persuasiveness by exploring 
the interdependences of the two actors (patient and counselor) and the two modes of delivery 
(face-to-face/synchronous and web-based/asynchronous) and how these interdependences 
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influence the treatment. 

Progress 
The UX study started in autumn 2016 and is expected to be finished in summer 2017. Data 
collection occurred between 11/2016 and 02/2017, and analysis of the data is scheduled from 
01/2017 to 03/2017. In April 2017, we expect to be in the finalizing phase, so that we will be 
able to present (preliminary) results at the doctoral consortium. The doctoral consortium will 
be a good opportunity to discuss these results before publication. 
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Crime is a major societal problem as it highly impacts individual's well-being and undermines 
society as a whole. This project's ambition is to realize ground-breaking advances in the 
effectiveness and applicability of victim-offender mediation (VOM), through the design and 
implementation of digital communication systems. VOM is often considered a crucial step in 
the psychological recovery of crime victims [1] as well as for the effective treatment and 
prevention of recidivism of offenders [2]. In contrast to the traditional handling of criminal 
cases in court without mediation, VOM offers both parties better means to deal with the 
offense at hand and to agree on suitable reparation arrangements [3]. As such, VOM is 
increasingly offered and implemented as a basic, self-reliant social service for victims and 
offenders in Europe and abroad [4]. 
 
Although VOM is considered societally beneficial in terms of increasing well-being, 
reparation settlements, and crime reduction, parties often decline the opportunity to meet 
face-to-face because they believe a direct confrontation will be too stressful. For this reason, 
most VOM programs also make use of indirect forms of contact, such as writing letters or 
shuttle mediation, in which the mediator communicates messages between parties. Studies 
show, however, that these indirect forms of mediation are far less effective than face-to-face 
meetings [5,6]. For example, after an evaluation of three VOM programs in England and 
Wales, Shapland [7] stipulated that “indirect mediation contains the potential for 
miscommunication which face-to-face meetings … tend to dispel” (p.34). 
 
Recent technological developments have created the possibility for the use of direct, digital, 
multi-party communication systems in mediation. The use of such online systems of 
communication between victims, offenders and mediators may offer the best of both worlds: 
the possibility of direct, live communication without the high levels of stress associated with 
physical proximity between victims and offenders. Moreover, mediation through stable and 
secure online communication systems may provide a cost- and time-saving alternative to face-
to-face meetings, for example in the case of distant parties or mediation with offenders 
in prison. However, it is unclear how such a system should be designed in order to meet the 
needs of the end-users and stakeholders, and in what way such a system may be able to assist 
end-users during a mediation session in order to make that process more effective. It is also 
unclear what the precise effects of such digital systems of communication are, including 
what risks are associated with the use of such systems in the emotionally charged domain of 
VOM. 

Central research question and project goals 
In order to answer these questions, the following research question and goals have been 
formulated: 
 
Central research question: To what extent are digital communication systems effective in 
facilitating reparation settlements, emotional recovery and reduced crime risks among victims 
and offenders? 
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Project goals: The following project goals have been formulated in relation to the central 
research question: 
 

1. To design multi-party, digital, text interaction and video conferencing communication 
systems which fit the requirements for VOM (e.g. system stability, privacy, user rights) 

 
2. To model the system-related as well as psychological risks associated with the use of these 

communication systems in practice prior to implementation (and adjust/optimize systems) 
 
3. To implement and evaluate the effectiveness of optimally developed digital communication 

systems among victims and offenders in the field of VOM 

Research approach 
Given that no previous digital communication systems have been developed in the VOM field, 
one key issue is what such a system should look like in terms of functionality and interface. 
What needs, tasks, and goals to mediators, victims and offenders currently have, and in what 
way would a system be able to support those needs, tasks and goals? How should future use 
of a system differentiate for mediators, victims, and offenders? In order to answer these and 
related questions, the research project will adopt a user-centered design approach. That is, 
end-users will be included in every step of the design process in order to verify its usability 
[8]. 
 
First, end-users and stakeholders will be identified and further inquiry will take place in 
order to get a comprehensive overview of their psychological needs, tasks, and goals in 
relation to the future system. These findings then will be used to make an informed decision 
about the development and interface design of the system [9]. Involving the end-users so 
thoroughly in the design process helps create a system that will be easy to navigate and 
interact with [8]. This is of particular importance for a system that will be used in VOM, 
because victims and offenders will only make use of the system once, typically in an 
emotionally charged setting. Currently, the project is still in the first phase i.e. collecting 
user data in order to get a complete picture. Part of this phase is a review of the literature, in 
order to uncover the factors that promote or hinder the effectiveness of victim-offender 
mediation and synchronous computer-mediated communication in conflictual interactions. 
 
Apart from reviewing existing scientific evidence, two empirical studies have been set up in 
order to collect more information on the psychological needs, tasks, and goals of the end-
users of the system (i.e. user research). The first user research study concerns interviews 
with the three end-user groups: mediators, victims, and offenders. These interviews will be 
divided into three parts: the interviewee’s experience of VOM, their experience with digital 
applications, and their vision of the use of digital communication systems during VOM. 
Participants will be selected through non-probability sampling, and the number of participants 
selected currently is around 5 to 8 in each end-user group. At the time of the doctoral 
consortium, findings from these interviews will be presented. 
 
Also, a survey will be distributed amongst mediators, victims, and offenders. This survey will 
be based on the Technology Acceptance Model (TAM). This model seeks to explain the 
actual usage of a technology. The key explanatory variable is intention to use, which in turn is 
explained by perceived usefulness (i.e. the extent to which one believes a given technology is 
able to assist him with a given task) of a technology and the perceived ease of use [10]. 
Over the years the model has been extended (TAM2 and TAM3) and applied in different 
domains such as health care information systems, search engines and mobile internet-
acceptance [11]. The survey findings will be used to further develop and add to the user 
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profiles. Results from the survey will also be shared at the doctoral consortium. 
 
Findings from the review and user studies will be collected in user profiles and will be 
continually updated. These user profiles can be used to develop personas and form the 
backbone of the initial system requirements list. These initial system requirements will then be 
subjected to advanced risk analysis using fault trees [12]. This risk analysis will result in a 
rank ordered list of system requirements in terms of their importance for an effective 
communication process during VOM. Based on this list of requirements, one or more 
prototypes will be developed, which are subsequently (user and usability) tested and 
optimized. 
 
In the final stage of the project, these optimally developed communication systems are 
integrated into the mediation services offered by “Slachtoffer in Beeld” [Victim in Focus]. 
This government-funded organization sets up voluntary meetings and indirect mediation 
between victims and offenders under supervision of professional mediators. The impact on 
victims and offenders who participate in existing and new forms of mediation, as well as 
those of victims and offenders who refused participation, are assessed through 
standardized measurements. This allows for a comparison between the effects of the new, 
digital and existing VOM forms. Through this approach, the feasibility and effectiveness of 
digital communication technology in the domain of victim-offender mediation is examined. 

References 
1. Strang, H., Sherman, L., Angel, C. M., Woods, D. J., Bennett, S., Newbury-Birch, D., & Inkpen, N. (2006). 

Victim evaluations of face-to-face restorative justice conferences: A quasi-experimental analysis. Journal 
of Social Issues, 62, 281-306. 

2. Sherman, L., Strang, H., Mayo-Wilson, E., Woods, D. J., & Ariel, B. (2015). Are restorative justice 
conferences effective in reducing repeat offending? Findings from a Campbell Systematic Review. Journal 
of Quantitative Criminology, 31, 1-24. 

3. Daly, K. (2004). A tale of two studies: Restorative justice from a victim’s perspective. In E. Elliot & R. 
Gordon (Eds.), Restorative justice: Emerging issues in practice and evaluation. Cullompton, UK: Willan. 

4. Ezendam, H. & Wheldon, F. (2014). Recognition of victims’ rights through EU Action: latest developments 
and challenges. In: I. Vanfraechem, A. Pemberton and F. N. Ndahinda (Eds). International Handbook 
of Victimology. London: Routledge. 

5. Umbreit, M. S., Coates, R. B., & Vos, B. (2004). Victim-offender mediation: Three decades of practice and 
research. Conflict Resolution Quarterly, 22, 279-303. 

6. Zebel, S. (2012). Een quasi-experimentele studie naar de effecten van de Nederlandse slachtoffer- 
dadergesprekken [A quasi-experimental study into the effects of the Dutch victim-offender meetings]. In I. 
Weijers (Ed.), Bemiddeling na strafbare feiten: De Nederlandse slachtoffer-dadergesprekken [Mediation after 
punishable offences: The Dutch victim-offender meetings (pp. 21-44). The Hague, The Netherlands: 
Boom Juridische uitgevers. 

7. Shapland, J., Atkinson, A., Atkinson, H., Chapman, B., Dignan, J., Howes, M., Johnstone, J., Robinson, G., & 
Sorsby, A. (2007). Restorative justice: The views of victims and offenders. London: Ministry of Justice 
Research Series 3/07. 

8. Maguire, M. (2001). Methods to support human-centered design. International Journal of Human Computer 
Studies, 55, 587-634. 

9. Van Velsen, L., Wentzel, J. & Van Gemert-Pijnen, J. E. W. C. (2013). Designing eHealth that matters via a 
multidisciplinary requirements development approach. JMIR research protocols. Doi: 10.2196/resprot.2547 

10. Venkatesh, V. & Davis, F. D. (2000). A theoretical extension of the technology acceptance model: Four 
longitudinal field studies. Management Science, 46(2), 186–204. Doi:10.1287/mnsc.46.2.186.11926 

11. Marangunic, N. & Granic, A. (2015). Technology acceptance model: a literature review from 1986 to 2013. 
Universal Access in the Information Society, 14, 81-95. 

12. Arnold, F., Hermans, H., Pulungan, R. & Stoelinga, M. (2014). Time-dependent analysis of attacks. In M. 
Abadi and S. Kremer (Eds.), POST 2014, LNCS 8414. (pp. 285-305). 

  

Adjunct Proceedings of the  
12th International Conference on Persuasive Technology, April 3-6, 2017, Amsterdam, The Netherlands. 

Copyright held by the authors. 



94 
Tutorials 

 
 
 
 

Tutorials 
 
Tutorial Chairs 
 
Jaap Ham   Eindhoven University of Technology, The Netherlands 
Cees Midden   Eindhoven University of Technology, The Netherlands 
Luciano Gamberini  University of Padua, Italy  

Adjunct Proceedings of the  
12th International Conference on Persuasive Technology, April 3-6, 2017, Amsterdam, The Netherlands. 

Copyright held by the authors. 



95 
Tutorials 

Choice Support as a Component of Persuasive Technology 

Anthony Jameson 

DFKI, German Research Center for Artificial Intelligence, Germany 
✉ jameson@dfki.de 

 

This proposed half-day tutorial offers researchers, practitioners, and students in the persuasive 
technology field a deep understanding of a theme introduced in my keynote talk ([3]) at the 
2013 Persuasive Technology conference in Sydney: People in the persuasive technology field 
should be able not only to use technology to persuade people to do particular things but also 
to help people choose for themselves. The tutorial will clarify this distinction, motivate the 
central claim, and introduce the participants to the scientific knowledge and thought patterns 
that they need in order to be able to combine persuasion with choice support. 

Persuasion vs. Choice Support 
With persuasion, people are encouraged via any of a variety of means to choose particular 
behaviors or attitudes that are known in advance to the persuading agent. An agent that offers 
choice support is likewise attempting to influence a person’s choices, but not in a particular 
predetermined direction. Instead, the choice support agent aims to help a person make a 
choice that is likely to work well for him or her, whatever particular option the person may 
end up choosing. Consider as an example the difference between (a) persuading someone to 
exercise more and (b) helping someone to figure out what particular forms of exercise he or 
she finds most rewarding. As this example shows, persuasion and choice support can often be 
naturally and effectively combined: Helping someone to find a form of exercise that works 
well for them can be an effective part of an effort to persuade him or her to get more exercise. 
Conversely, helping people to choose effectively for themselves can involve things like 
persuading them to apply effective procedures for making a choice.  
More generally, strategies for persuasion can be systematically transformed into strategies for 
choice support through application of a few general principles. And in the other direction, 
strategies for choice support can usually be applied in a (more or less subtly) biased way that 
turns them into strategies for persuasion. 
[3] summarized the relationship by saying that persuasion and choice support are like the 
black and white keys of a piano: You can play nice melodies on the white keys or on the 
black keys, but you can play more effectively if you use all of the keys. 

Why This Tutorial Is Needed 
Traditionally, the fields of persuasion and choice support have unfortunately been largely 
disjoint. Only a rather small fraction of the scientific research and literature taken into account 
by the one field is also taken into account by the other. This failure to see the big picture 
represents a big missed opportunity for both fields. One practical reason why it is not been 
easy for persuasive technology researchers and practitioners to make use of research relevant 
to human choice and choice support is the simple fact that the relevant research is vast, 
complicated, and in many ways confusing. It includes a variety of perspectives that at first 
glance seem mutually incompatible and whose research literatures are largely disjoint. 

An Integrative Conception of Choice Architecture 
In an effort to overcome this practical problem, I have spent much of the past eight years 
working out a usable synthesis of research on human choice and choice support that is 
suitable for understanding and application by those who are engaged in research or practice 
on interactive computing technology—including, of course, people in the persuasive 
technology field. The wide range of perspectives on how people make choices in everyday 
life are combined into the integrated ASPECT model, which distinguishes six choice patterns 
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that people use alternately or in combination. Similarly, the wide spectrum of ways in which 
it is possible to support people when they make choices are synthesized in terms of the 
ARCADE choice support strategies, which can likewise be used by people or systems 
alternately or together. This combination of the ASPECT and ARCADE models yields a 
general way of approaching problems of choice support: Consider which of the six ASPECT 
choice patterns people might be applying in the situation in which you are trying to help them 
make better choices; and anticipate specific difficulties that can arise in applying these choice 
patterns in this situation. Then consider which of the ARCADE choice support strategies can 
be applied to overcome these difficulties. This analytical method regularly generates new 
ideas about how to help people make better choices. These ideas need to be tested and adapted 
in particular application situations, but their grounding in theoretical and empirical research 
creates good conditions for this practical application. 
This perspective has been expounded in detail in the book-length monograph Choice 
Architecture for Human-Computer Interaction ([4]) and it has been applied in recent 
handbook chapters to the domains of recommender systems ([8]) and multimodal systems 
([6]), respectively. 

Content of the Proposed Tutorial 
The proposed tutorial will show participants how to exploit this perspective within the 
persuasive technology field. 
Specifically, for each of the six ASPECT choice patterns, one or more examples relevant to 
the persuasive technology field will be considered (e.g., the abovementioned problem of 
helping people to choose a form of exercise that works well for them). We will then discuss 
how ARCADE choice support strategies can be applied to the choice pattern in question; 
whether and how the same choice support ideas can be adapted for persuasive purposes; and 
how persuasive techniques can contribute to the choice support. 
Participants will be encouraged to contribute actively to discussion of the examples on the 
basis of their own experience—a procedure that I have used extensively in my previous 
tutorials (see below). After the tutorial, participants will be able to deepen their knowledge to 
any extent that they like by consulting the monograph Choice Architecture for Human-
Computer Interaction and optionally by pursuing the primary references cited in that work. 

Qualifications of the Presenter 
As can be seen from my web homepage1 I have almost four decades of experience in research 
on interactive intelligent systems, and I have often presented influential theoretical syntheses 
like the one offered in this tutorial, including ones in the areas of systems that adapt to their 
users ([2], [5]); group recommender systems ([7]); and ubiquitous computing ([1]). My 
experience as founding coeditor-in-chief of the ACM Transactions on Interactive Intelligent 
Systems from 2009–2016 has helped to ensure a broad understanding of relevant systems. In 
parallel, I have been engaged in extensive practical work directing research and development 
projects and consulting for industry. For example, since 2014 I have directed a multinational, 
multi-million euro project which produced technology that won the 2015 SemanticWeb 
Challenge and is currently being commercialized. 
I also have extensive experience in teaching tutorials like the one offered here. For 
examplemy last three tutorials in the CHI conference series, which were related to the topic 
offered here, received consistently above-average evaluations, and the tutorial material was 
used in 2013 by the tutorial organizers as a positive example for other CHI tutorial presenters. 
If the proposed tutorial is accepted for Persuasive Technology 2017, I will create similarly 
high-quality tutorial materials and advertise the tutorial via relevant mailing lists, thereby 
helping to attract participants to Persuasive Technology 2017. 

1 http://dfki.de/ jameson/ 
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As with my previous conference tutorials2 there will be a public web page for potential 
tutorial participants that will include (a) a brief tutorial description, (b) a link to this 4-page 
tutorial description, and (c) a link to the book-length monograph Choice Architecture for 
Human-Computer Interaction ([4]), which has been made publicly available by arrangement 
with the publisher.3 
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Persuasive Systems Design, Evaluation and Research with the PSD Model 

Harri Oinas-Kukkonen 

University of Oulu, Faculty of Information Technology and Electrical Engineering 
Paavo Havaksen tie 3, FIN-90570 Oulu, Finland 

✉ harri.oinas-kukkonen@oulu.fi 
 

Tutorial description 
Deep understanding of user behavior has become a key for successful design in our 
contemporary IT environments [1]. A growing number of information technology systems 
and services are being developed to change users’ attitudes or behavior or both. Despite the 
fact that attitudinal theories from social psychology have been quite extensively applied to the 
study of user intentions and behavior, these theories have been developed, for instance, for 
predicting user acceptance of the information technology rather than providing systematic 
analysis and design methods for developing persuasive software solutions. 

This tutorial will introduce a conceptual framework for designing and evaluating persuasive 
systems, known as the Persuasive Systems Design (PSD) model [2]. The PSD describes the 
process of designing and evaluating persuasive systems and describes what kind of software 
functionality may be found in the final product. It also highlights underlying assumptions 
behind any persuasive system and ways to analyze contexts for persuasion. The PSD model 
helps select and design the persuasive features, and categorizes them into primary task, 
computer-human dialogue, system credibility, and social influence. This tutorial will also 
present research results from a wide variety of PSD related projects. 

The PSD model can be applied for developing both full-fledged behavior change support 
systems [3, 4] and somewhat lighter persuasive applications [cf. 5, 6]. Areas such as fostering 
health [7], promoting sustainable/green behaviors [8], and perhaps also e-selling [9] can 
benefit from these approaches greatly. The topics addressed in this tutorial are expected to 
play a central role for advancing future IT design related business and economy.Speaker bio 
Harri Oinas-Kukkonen, PhD, is Professor of information systems in the University of Oulu, 
Finland. His main research interests are behavior change, persuasive systems design, social 
influence, innovation creation and the next generation of the web. His research has been 
published in major scientific computer science and other journals. 
 
Keywords: Behavior change; Persuasive technology; Persuasive systems design. 

Speaker bio 
Harri Oinas-Kukkonen, PhD, is Professor of information systems in the University of Oulu, 
Finland. His main research interests are behavior change, persuasive systems design, social 
influence, innovation creation and the next generation of the web. His research has been 
published in major scientific computer science and other journals. 
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mHealth application “Stopmaatje”: persuasive technology for smoking cessation 

Somaya Ben Allouch1, Leon Chevalking1, Marloes Postel2, M. Brusse-Keizer3, & Marcel 
Pieters4 

1Saxion University of Applied Sciences, Enschede, The Netherlands 
2Tactus Addiction Care, Enschede, The Netherlands 

3Medisch Spectrum Twent, Enschede, The Netherlands 
4University of Twente, Enschede, The Netherlands 

✉ s.benallouch@saxion.nl 

Description and purpose of the system  
Smoking is a serious health problem. WHO estimates that over 1 billion people worldwide 
smoke tobacco and the deaths of 6 million people per year can be attributed to causes of 
smoking (Bilano et al., 2015). There are several smartphone apps for smoking cessation 
available for a broad audience, however most of them have general content which is not based 
on scientific results and do not have a tailored-approach meeting individual needs, while both 
can have a positive effect on cessation (Abroms et al., 2011; Hoeppner et al., 2015). Only a 
few recent studies account for these shortcomings by developing cessation apps in a scientific 
context, with validated and tailor-made content such as SmokeFree 28 (Ubhi et al., 2015), 
DistractMe (Ploderer et al., 2014), Crush the Crave (Baskerville et al., 2015), SmartQuit 
(Bricker et al., 2014), QuitGuide (Bricker et al., 2014) and REQ-Mobile (Buller et al., 2014). 
Although the use of these cessation apps is scientifically evaluated involving end-users, the 
design and development process of these apps is mostly done without any stakeholder 
involvement during the development process.  

Status of implementation  
Our mobile smoking cessation application is developed following the CeHReS roadmap (van 
Gemert-Pijnen et al., 2011). The process of the development of the mHealth application is 
currently at the end of the design phase. The first three steps of the roadmap are successfully 
followed. During the contextual inquiry seven stakeholders have expressed their view on the 
application and information was gathered on the intended users and the environments in 
which the cessation app will be implemented.  
In the next step, information was gathered on routines from primary end-users (smokers, 
caregivers and practitioners). This type of data collection was done through multiple focus-
groups consisting of thirty patients, caregivers and practitioners. In addition an online survey 
was conducted among a group of approximately 1000 (ex)smokers to get insights into an 
appropriate audience segmentation of the app. The results of the survey combined with the 
views expressed in the interviews and focus groups results were used to determine values, 
attributes and requirements for the persuasive technology.  
In the value specification phase the results from the contextual inquiry were used to compose 
a first draft of the requirements document. The document was presented to five stakeholders 
and six primary end users during focus groups. In the focus groups respondents were invited 
to discuss the requirements to the extent they matched with their given input in the contextual 
inquiry. Additionally, respondents were invited to elicit more requirements.  
During the design phase two focus groups were held and a questionnaire was conducted to 
gather feedback on the first design. Twenty stakeholders participated in the focus groups and 
over 200 respondents took part in the questionnaire. The data led to improvements in the 
design and usability of the mobile smoking cessation application.  
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Currently the application is going through the first step of the operationalization phase which 
consists of a real-life test environment. Twelve (ex)smokers have been asked to use the 
application in their real life environment for six weeks. This phase ends by the end of January 
after which the log data will reveal patterns of use that can help to improve the user 
experience of the application. Also after this test phase users will be asked about the level of 
persuasiveness of the mobile app.  

Contents of the demo  
During focus groups in the contextual inquiry phase, respondents were asked to come up with 
their own ideas about content of their ideal smoking cessation app and were asked whether 
content from the six scientifically developed apps: SmokeFree 28, DistractMe, Crush the 
Crave, SmartQuit, QuiteGuide, and REQ-mobile would interest them. This resulted in the 
following content of our mobile smoking cessation application, which will all be 
demonstrated during the session at Persuasive2017: Tips and advice on cessation; General 
health information and benefits; Chat; Distraction; Support button; Planning and monitoring, 
and Diary.  
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Question system for memory recollection. A virtual agent assisting PTSD patients 
during exposure therapy  

Myrthe Tielman1, Mark Neerincx1,2, & Willem-Paul Brinkman1 

1Delft University of Technology, The Netherlands 
2TNO, The Netherlands 
✉ m.l.tielman@tudelft.nl 

Background  
Post-Traumatic Stress Disorder (PTSD) is a mental disorder following one or more traumatic 
experiences [1]. PTSD is most commonly treated with cognitive behavioral therapy (CBT) 
with exposure [2]. This means that patients need to recollect their memories in detail during 
therapy. However, this process is very difficult. One of the key characteristics of PTSD 
patients is that they actively avoid thinking about their trauma. During therapy, they have to 
break this pattern of behavior.  
Within the VESP project the aim is to develop and evaluate a stand-alone computer-based 
home therapy system for PTSD. This system is named the Multi-Model Memory 
Restructuring (3MR) system. Within the 3MR system patients follow therapy guided by a 
virtual agent. The memories can be described in a digital diary and recreated in a virtual 
environment. In order to successfully finish this therapy, patients need to describe their 
memory in detail in the diary. However, doing this without assistance is very difficult as 
traumatic memories are often disorganized and fragmented in PTSD patients [3]. According 
the FBM model of behavior, people will display a behavior if they are motivated, able and 
receive a trigger [4]. As ability is a problem when PTSD patients need to recollect their 
memories, the virtual agent included in the therapy assists them with this task. By asking 
structured, personalized and detailed questions about the traumatic memory, patients are 
guided through the exposure sessions. These structured questions increase the ability of the 
patient to describe their memory, while the personalization triggers them to think back to 
specific details. The questions are posed by a virtual agent and generated by an ontology-
based question system for memories.  

3MR System  
The ontology-based question system is a component of the 3MR system. The 3MR system 
offers a full therapy to patients, while the ontology system focuses on posing relevant 
questions. These questions are offered by a virtual agent in a digital diary. Patients can add 
textual answers to the diary, but also maps, images, media and emotion words. A screenshot 
of a diary page after questions are answered is shown in Figure 1.  
The ontology-based question system is organized around the topics of location, objects, 
people, actions, senses and emotions. Two different versions of the system exist, one 
specializing in veterans, the other in childhood sexual abuse. The ontology contains relevant 
classes for each topic. For example, the location class in the veteran version contains names 
of specific locations in Afghanistan or Serbia (among others), based on deployment of the 
patient. Per topic, the first questions will be multiple-choice and aimed at getting more 
knowledge about this topic. For instance, the first question for location will be In what type of 
location were you during your memory? Once this has been established, more detailed open 
questions will be posed based on the earlier answer. For example, if the answer would be in a 
house, questions will be posed about who lived in the house, while in the forest will be 
followed by a question about the type of trees. These open questions correspond to the 
properties of the classes in the ontology. In this way, all topics will be treated. Through asking 
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these very detailed and structured questions, patients are invited to think back carefully. An 
experiment with non-patients about holiday memories showed that with such a system people 
describe their memories in more detail than when given a simple list of questions [5].  
 Figure 1. Screenshot of the diary and virtual coach. The items contain the answers to the 
questions, be it visual or textual. This image is translated, the original system is in Dutch.  

Demo  
During this demo, visitors will be able to either use the system themselves for a short while, 
or watch a video clip of the system in use. The live demo will be in Dutch only, but the 
authors will be able to translate for foreign researchers. The video clip of the system in use 
will be a comprehensive overview of the workings of the system. This video clip will be fully 
subtitled in English.  
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Twente TEACH, telemonitoring & coaching in stable chronic heart failure 
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Abstract for eHealth demonstration  
Chronic congestive heart failure (CHF) is a common disorder, associated with high morbidity 
and mortality. Early diagnosis and treatment of exacerbations coupled with personalized 
disease management for the patient could lower the amount of (re-)hospitalizations. Patients 
can be empowered to self-manage their problems, using telemonitoring and persuasive 
coaching.  
 
iMediSense is an eHealth technology for telemonitoring and coaching. Development and 
testing is being conducted by the ‘Twente TEACH’ Team, a novel collaboration between 
business (Thales, Vodafone and Menzis), science (University of Twente) and healthcare 
(Ziekenhuisgroep Twente). The system is now tested among patients with CHF and their 
caregivers in secondary care. However, the system can be used with sensors of choice and it 
therefore has the potential to be of added value for patients with other chronic diseases and in 
other care settings as well.  
With iMediSense, the patient with CHF can monitor his health status via a digital scale and 
sphygmomanometer that are linked via Bluetooth to a mobile app. Data is sent to a secured 
server in the hospital network through the regular 3g/4g cellular network. The cardiologist 
and heart failure nurse have access to these data and can contact the patient (via a message 
service in the app) in case of abnormalities. The system enables healthcare providers to 
intervene quickly in case of an upcoming exacerbation or health deterioration. It thus has the 
potential to prevent re-hospitalization. But, most importantly, the system provides patients 
with insight into their health status and therefore supports the development of self-
management skills.  
 
A user-centered design is pursued to identify the system requirements from the point of view 
of the patient and the caregiver. Results from the first pilot-study addressing the use, usability 
and usefulness for practice are currently wrapped up. Twenty-five CHF patients used the 
iMediSense application for a period of 2 months. With the use of log-data we analysed the use 
of the system during this period for both patient and caregiver. In 91% of the total amount of 
1572 sessions, a measurement was completed & sent to the hospital. In 5% of the sessions a 
measurement was started but not finished and in 2,4% of the sessions a message was sent by a 
patient. A mean of 1 alarm per day per user (patient) was generated.  
 
In order to support self-management, the system needs to be more than only a portal that 
exchanges data from patient to caregiver. With the current experience and first lessons 
learned, the outline of a persuasive coaching module for both caregiver and patient can be 
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designed. For example, smarter algorithms should reduce the amount of unnecessary alarms 
that put a serious burden on the caregivers. For the patients, this technology should adapt to 
the use and preferences of the individual user, requesting and providing information or 
feedback at the right time, tailored to the needs of the individual patient. 
From the point of view of the caregiver, the organization of healthcare has to be adapted to 
this new way of providing care to these patients. Some care processes can potentially be 
substituted in the short term, but introduction of this technology supported by structural 
changes in organization could potentially improve the effectiveness of this technique, the 
quality of care and the workload in hospitals.  
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Workshop 1: Fifth International Workshop on Behavior Change Support Systems 
(BCSS 2017) 

Programme Chairs: Piiastiina Tikka1 & Randy Klaassen2  
Organizing Chairs: Pasi Karppinen1, Roelof de Vries2, & Robby van Delden2 

General Co-Chairs: Harri Oinas-Kukkonen1, Lisette van Gemert-Pijnen2, & Dirk Heylen2 

1University of Oulu, Finland 
2University of Twente, The Netherlands 

✉ piiastiina.tikka@oulu.fi, r.klaassen@utwente.nl 

This workshop aims at connecting multidisciplinary researchers, practitioners and 
experts from a variety of scientific domains, such as information sciences, 
psychology, human-computer interaction, industrial design and medicine. This 
interactive workshop will act as a forum where experts from multiple disciplines 
can present their work, and can discuss and debate the pillars for persuasive 
technology. Topics for submissions include the design & development and 
evaluation of behaviour change support systems. For more information see: 
https://bcssworkshop.wordpress.com/ 
This workshop is the result of the merger of two proposals, to be found below. 

 
Proposal 1a: Fifth International Workshop on Behavior Change Support Systems 

(BCSS 2017) 

Piiastiina Tikka1, Pasi Karppinen1, Lisette van Gemert-Pijnen2 and Harri Oinas-Kukkonen1 

1 Oulu Advanced Research on Service and Information Systems Group, Faculty of Information 
Technology and Electrical Engineering, University of Oulu, Oulu, Finland 

2 Psychology, Health & Technology, University of Twente, Enschede, The Netherlands  

Introduction 
Our everyday life is impossible to imagine without modern technology. Humanizing 
technology is embedded in our daily environment, measuring our activities 24/7 via smart 
sensors, activity trackers, and various wearable devices [1,2]. Checking health status, tracking 
and managing our stocks, and controlling the temperature of our house via a mobile app has 
become a daily routine. 

Persuasive technology reveals an interdisciplinary research and education area transcending 
the traditional use of technology as helpful to merely improve the accessibility, affordability, 
and efficiency of services within the institutional contexts. Technology has the capacity to 
create smart (virtual) persuasive environments that provide simultaneously multimodal cues 
and psycho-physiological feedback for personal change by strengthening emotional, social, 
and physical presence. Besides, smart environments collect and analyze sensor data by self-
tracking behaviors, emotions, and thoughts; presenting a quantified holistic self-concept that 
will shed new lights on how technology integrates in our lives, and how people engage each 
other and their environments using unobtrusive and pervasive technologies. An array of 
persuasive applications has been developed over the past decade with an aim to induce 
desirable behavior change. Persuasive applications have shown promising results in 
motivating and supporting people to change or adopt new behaviors and attitudes, in various 
domains such as health and wellbeing, sustainable energy, education, and marketing. 
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This workshop aims at connecting multidisciplinary researchers, practitioners and experts 
from a variety of scientific domains, such as information sciences, psychology, human-
computer interaction, industrial design and medicine. This interactive workshop will act as a 
forum where experts from multiple disciplines can present their work, and can discuss and 
debate the pillars for persuasive technology. Also, we like to introduce a new holistic concept: 
EPIC for Change. 

In the next sections, we present our vision and discuss challenges, as well as new research 
directions within the field of engaging persuasive technologies and BCSSs. A BCSS can be 
defined as “a socio-technical information system with psychological and behavioral outcomes 
designed to form, alter or reinforce attitudes, behaviors or an act of complying without using 
coercion or deception” [3]. 

Background 
New technologies allow us to gather larger amounts of data from multiple sources, e.g., multi-
sensor data and self-tracking data, that can be used for customization and personalization 
purposes. Where the focus was on small, exact datasets and causal connections in the past (i.e. 
knowing “why”); advances in big data cause a paradigm shift towards the gathering or linkage 
of large amounts of (noisy) data to demonstrate the presence of (unexpected) correlational 
connections (i.e. knowing “what”) [4]. Though this opens new exciting frontiers of research, 
important concerns have been raised as well concerning issues like safety, profiling, purpose 
limitation, liability, data ownership, and (above all) privacy [4,5,6]. Such issues should be 
dealt with appropriately, to enhance the public’s trust in technological advancements. 

The persuasive technology field is becoming a linking pin connecting natural and social 
sciences, requiring a holistic view on persuasive technologies, as well as multidisciplinary 
approach for design, implementation, and evaluation. So far, the capacities of technologies to 
change behaviors and to continuously monitor the progress and effects of interventions are 
not being used to its full potential. Specific aspects of the intervention (its content or the 
system) contributing to the results and user adherence often remain unknown, known as the 
‘black box’ phenomenon [7].  

The use of technologies as persuaders may shed a new light on the interaction process of 
persuasion, influencing attitudes and behaviors. Yet although human-computer interactions 
are social in nature and people often do see computers as social actors, it is still unknown how 
these interactions re-shape attitude, beliefs, and emotions, or how they change behavior, and 
what the drawbacks are for persuasion via technologies. Humans re-shape technology, 
changing their goals during usage. This means that persuasion is not a static ad-hoc event but 
an ongoing process. 

Validated and suitable evaluation methods are needed, as well as mixed-methods approaches 
to measure engagement, emotions, and social influence of persuasive technologies in smart 
environments. BCSSs pose a number of specific challenges, such as personal goal-setting, 
personalized feedback, support for computer-mediated communication, 24/7 availability, 
feasible business models, as well as suitable methods and processes to develop scalable 
software platforms and architectures for these systems.  

Topics 
Topics for submissions include, but are not limited to: 
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Design & Development 

• Engagement, Personalization, Integration, Connectivity, and Changes in Persuasive 
Technology. 

• Smart communication and information systems. 
• Interactive visualizations for personalization and social support. 
• High tech, human touch / humanizing technology. 
• Persuasive prompts to create engagement and involvement: Virtual environments, ambient 

visualizations, etc. 
• Developing just-in-time persuasive feedback to support activities real-time and offline 

(e.g., triggers and alerts), using data generated by smart sensors, self-tracking devices, 
wearable’s, etc. 

• Connectivity designs for social support, e.g. for lifestyle change & wellbeing. 
• Persuasive profiling to personalize interventions. 
• Ethical issues of persuasive technology, big data and BCSSs. 
• Value proposition design to create BCSSs that have value in practice for all stakeholders, 

implementation issues. 
• Persuasive strategies related to different outcomes 

(engagement/resilience/attitudes/compliance/behaviors) and levels 
(individual/community/society) of change. 

Evaluation 

• Measuring the impact of BCSSs and smart persuasive environments on individuals, 
community, and society. 

• Evaluation methods for measuring various aspects of BCSSs; process and products 
measurements. 

• Advanced big data analytics for measuring and interpreting self-tracking data from 
wearables, multi-sensor data, etc. 

• Adequate design for measuring the effect of persuasive strategies on task adherence during 
usage and long-term effects (fractional factorial designs). 

• Frameworks and methodologies to measure A/B/C-Changes (attitude, behavior or 
compliance). 

• Profiling personalities and matching them with persuasive strategies. 
• Multimodal cues and the effects on adherence and outcomes. 
• Advanced analytics to predict adherence, and to identify usage patterns and its effects on 

adherence. 
• Evaluation of persuasiveness of different BCSSs (mobile, ubiquitous, ambient 

technologies, virtual environments, sensor-based, etc.). 
• Design guidelines for practice, based on evaluation studies. 

Methods 

This interactive workshop will provide a platform where students, researchers, experts and 
practitioners will: A) present their work, B) discuss and pitch ideas on how to develop a 
mutual and broader understanding of Behavior Change models using the BCSSs, and C) set 
the first stage in defining the pillars for persuasive technology. 

References 
1. Van Gemert-Pijnen J.E.W.C., Peters, O., Ossebaard, H.: Improving eHealth. Eleven International publishers, 

The Hague (2013) 
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2. Kulyk, O., op den Akker, H.J.A., Klaassen, R., van Gemert-Pijnen, J.E.W.C.: Personalized Virtual Coaching 
for Lifestyle Support: Principles for Design and Evaluation. International journal on advances in life 
sciences. 6(3-4), 300-309 (2015) 

3. Oinas-Kukkonen, H.: A foundation for the study of behavior change support systems. Personal and 
ubiquitous computing. 17(6), 1223-1235 (2013). 

4. Mayer-Schonberger V, Cukier K.: Big Data: A revolution that will transform how we live, work and think. 
Houghton Mifflin Harcourt, New York (2013) 

5. Klous S, Wielaard N.: We are big data. The future of our information society. [Wij zijn big data. De 
toekomst van de informatiesamenleving]. Business Contact, Amsterdam (2014) 

6. Murdoch T.B., Detsky A.S.: The inevitable application of big data to health care. JAMA. 309(13), 1351-
1352 (2013) 

7. Oinas-Kukkonen, H., Harjumaa, M.: Persuasive systems design: Key issues, process model, and system 
features. Communications of the Association for Information Systems. 24(1), 28 (2009) 

 

Proposal 1b: Challenges of Designing and Evaluating Persuasive Coaching Strategies for 
Technologies Supporting Health and Well-being 

Roelof de Vries1, Randy Klaassen1,2, Robby van Delden1, Dirk Heylen1, Gert Jan van der 
Burg3, Pam Kato4, Cindy Veenhof5,6, & Joep Janssen7 

1Human Media Interaction, University of Twente, The Netherlands 
2CTIT Centre for Monitoring and Coaching, University of Twente, The Netherlands 

3Gelderse Vallei Hospital, Ede, The Netherlands 
4Serious Games Games Institute, Coventry University, UK 

5Rehabilitation, Nursing Sciences & Sport, University Medical Center Utrecht, The Netherlands 
6Innovation in Exercise Care, University of Applied Sciences Utrecht, The Netherlands 

7Hoogstraat Rehabilitation Center, Utrecht, The Netherlands 
 
General theme: All the challenges that we run into in the domain of health and well-being 
while trying to ‘successfully coach people through the use of technology’. 

Background 
Persuasive coaching strategies incorporated in technological products can have enormous 
societal impact on health and well-being. Technology is becoming ever more ubiquitous and 
this gives us the opportunity to coach people towards `better’ and healthy lifestyles. 
However, current research has not been able yet to tackle some of the challenges that come 
with the design and evaluation of effective technologies. For example, it is still a challenge to 
effectively design for long-term adherence (e.g., [3,8,10]), to personalize or tailor effectively 
(e.g., [1,6,11]), to implement theoretical knowledge into technology (e.g., [3,5,10]), to 
evaluate constructs, strategies or methods in-the-wild in various contexts (e.g., [4,8,12]), to 
effectively make use of new possibilities in sensing and monitoring people in daily life (e.g., 
[1,7,9]), possibly even across platforms, and to link back whatever findings we have to a 
deeper understanding of our users, people, theories, methods and even our strategies (e.g., 
[2,5,11]). 
When designing and evaluating coaching strategies that make use of technologies, it is 
common to run into several challenges, be it design, methodological, theoretical, contextual, 
technological or even ecological. These challenges cannot be tackled by researchers from one 
discipline alone, and require a collaborative, interdisciplinary perspective. Stakeholders range 
from doctors and therapists, to psychologists and eHealth professionals, designers and 
programmers, and often end-users as well. The importance of creating synergies between 
these stakeholders and researchers, empowering the interdisciplinary aspect, is also 
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acknowledged by and reflected in current research policies and projects (e.g. in Horizon 2020 
- WP 8 Health, Demographic change and well-being1). 

Overview of the workshop 

Format types of activities 

This is the 1st workshop on “Challenges of Designing and Evaluating Persuasive Coaching 
Strategies for Technologies Supporting Health and Well-being”. This half-day workshop will 
include time for discussion after presentations of invited speakers, and also allocates time for 
discussion after the respective presentations. We encourage attendees of the Persuasive 
Technology conference to participate in these discussions and let each other benefit by 
creating new insights this way. 
Our schedule includes presentations of accepted submissions, which is a good way to 
disseminate the results to the attendees of the workshop, but also includes sufficient time for 
discussions after the presentations to stir up discussion. After the keynote, the presentations 
and discussions we plan to wrap up with an overall discussion of the most notable topics that 
came by during the workshop to discuss the future of our common research direction. Our 
goal is to make sure that all attendees in this session get a chance to share their insights in 
discussions, either after the keynote, after each submission presentation, or in the overall wrap 
up. Depending on the number of submissions, we can rework the submission presentations 
into either separate presentations or poster rounds with teaser presentations.  

Topics 

We welcome papers related to the various aspects of smart monitoring, persuasive coaching 
and behavior change strategies in technology, especially those focused on: (1) application 
areas of health and well-being, (2) various approaches from more theoretical (e.g., behavior 
change theory) to more practical (e.g., implementation of smart monitoring systems and 
exertion interfaces) or combinations (e.g., serious games and wellness technology), (3) using 
various technologies for coaching (e.g., smartphones, smart sensors, and even augmented or 
virtual reality),(4) various evaluation methodologies (e.g., qualitative, quantitative, or mixed 
methods, and the possibility of incorporating technology to obtain data), and also (5) on the 
implementation of the results in daily practice. 

Target audience 

The target audience includes researchers working on health and well-being on the areas of 
smart monitoring, persuasive coaching, or behavior change strategies, but also researchers 
focusing on any of the topics we described in the previous section. We invite people with all 
kinds of backgrounds that face the challenges of building and evaluating technologies and 
strategies for coaching. We will invite people to join our workshop through our extensive 
interdisciplinary network, as represented by the formation of our organizing committee. 
Willingness and interest to reflect on the challenges of effective coaching through technology 
is the only prerequisite to participate in the workshop. 

1http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-health_en.pdf  
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Position paper requirements 

We accept submissions of papers up to 3 - 6 pages (A4) for position papers, and up to 10 
pages for research findings, including references. The submissions must be submitted in PDF 
format and they should conform to the LNCS template (see 
https://www.springer.com/computer/lncs?SGWID=0-164-6-793341-0). If you want to submit 
something but it does not fit in the standard format please contact one of the organizers to see 
if we can accommodate you. Authors’ names and affiliations are required. Submissions will 
be selected on the relevance of the contribution in regard to the potential to generate 
interesting discussion at the workshop. The goal of the workshop is to discuss all the 
challenges we run into while developing effective coaching strategies and technologies. 
Therefore, in the papers, the authors should reflect on the challenges they run into and on the 
(possible) way they overcome these challenges. 

Expected outcome 

To document the results of the workshop, we will make all the workshop proceedings 
accessible online on the workshop website, where we will also provide a summary of the 
challenges discussed at the workshop. Furthermore, we are considering a special issue for the 
Journal Frontiers in Human-Media-Interaction. In case of this special issue we will select 
certain contributions from this workshop to be extended and to be submitted to this special 
issue. 

References 
1. Op den Akker, H., Klaassen, R., op den Akker, R., Jones, V. M., & Hermens, H. J. (2013). Opportunities for 

smart & tailored activity coaching. In CBMS (pp. 546-547). 
2. Chatterjee, S., & Price, A. (2009). Healthy Living with Persuasive Technologies: Framework, Issues, and 

Challenges. Journal of the American Medical Informatics Association, 16(2), 171–178. 
3. Consolvo, S., McDonald, D. W., & Landay, J. A. (2009). Theory-driven design strategies for technologies 

that support behavior change in everyday life. In Proceedings of the SIGCHI Conference on Human Factors 
in Computing Systems (pp. 405–414). 

4. van Gemert-Pijnen, J.E.W.C, Nijland, N., van Limburg, M., Ossebaard, H.C., Kelders, S.M., Eysenbach, G., 
and Seydel, E.R., (2011) A holistic framework to improve the uptake and impact of ehealth technologies. 
Journal of medical Internet research, 13(4). 

5. Hekler, E. B., Klasnja, P., Froehlich, J. E., & Buman, M. P. (2013). Mind the Theoretical Gap: Interpreting, 
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Persuasive Technology (pp. 27-38). Springer International Publishing. 
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sensing technologies to support health behavior change in everyday life: lessons learned. In AMIA Annual 
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interventions. Journal of Biomedical Informatics, 45(1), 184–198. 

10. Michie, S., Richardson, M., Johnston, M., Hardeman, W., Eccles, M. P., Cane, J., & Wood, C. E. (2013). The 
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Workshop 2: Contemplating change 

Deger Ozkaramanli1, Geke Ludden2, & Armagan Karahanoglu2 

1University of Liverpool, UK 
2University of Twente, The Netherlands 

 
The central aim of this workshop is to bring together experts from academia and 
industry to reflect on and to discuss persuasive technology in the early stages of 
health behavior change (i.e., pre contemplation and contemplation stages). 
Tackling the challenges that current state of the art in health behavior change 
products and systems (BCPS) face requires multidisciplinary expertise from fields 
such as psychology, computer science, interaction design, design methodology, 
philosophy and beyond. Furthermore, we aim to initiate a body of knowledge that 
is both theoretical in nature (e.g., methodological underpinnings of designing for 
behavior change) and transferrable to practice (e.g., application in case studies 
across various health domains). 
This workshop aims to integrate research papers with design cases to 
acknowledge both the theoretical and practical sides of this domain. We therefore 
welcome submissions in two categories: (1) research papers that can focus on 
theory, models, or frameworks around designing for health behavior change, with 
a particular focus on the pre-contemplation and contemplation stages. (2) design 
cases to be communicated through pictorials (i.e., annotated images that explain 
the story of how and why a product or service was developed). 

Introduction 
The official WHO (1948) definition of health is “a state of complete physical, mental, and 
social well-being and not merely the absence of disease or infirmity”. This definition of health 
has been debated, arguing against it that it would “leave most of us unhealthy most of the 
time” (Smith, 2008). But what this definition does point out that how to be and stay healthy 
(or perhaps even be healthier than we are at the present time) is something that we need to 
consider throughout our lives. Over the last decades, we have seen a rapid increase of 
products and systems designed to support people in adopting healthier lifestyles. In 2015, an 
astonishing number of 165,000 mobile health applications were available on smartphone 
platforms, which was almost two times more than in 2013 (“Things are looking app”, 2016). 
Such systems may play an important role in raising awareness about the necessity of change 
and motivating people to adopt and sustain change in health behaviors. However, so far, most 
of these systems seem to focus on action and motivation at the moment where people have 
already decided that they need and want to change a specific behavior (see Ludden & 
Hekkert, 2014 for a review). As such, they are often not able to reach the large group of 
people that has not yet considered change. 
Even for the group that does consider change, the process of change is slow, complex, and 
difficult. Siegel and Beck (2014) emphasize that any attempt to design for behavior change 
should start by acknowledging the intricate nature of this process. The complex nature of 
human behavior is often manifested in our personal dilemmas. For instance, we may want to 
have a healthier lifestyle than we already do: we want to cook healthier meals, exercise more 
regularly, stop smoking, drink less alcohol, get enough sleep and so on. But we also want to 
eat in that nice new restaurant with friends, spend time with our children or friends, and 
perform well at work. These goals and desires often conflict in everyday life, leaving people 
‘caught in the horns of a dilemma’ (Riediger & Freund, 2004; p. 1). Dealing with personal 
dilemmas requires setting priorities, carefully managing personal resources (e.g., time and 
energy), and regulating emotional states (e.g., moods, desires). Therefore, products designed 
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to support people in changing their behavior can benefit from an understanding of personal 
dilemmas and the approaches designers can use to respond to them (Ozkaramanli, Desmet, & 
Ozcan, 2016). 
Moreover, to consider the full process of behavior change, it can be helpful to consider 
different stages of change as defined in the transtheoretical model of health behavior (TTM) 
(Prochaska & Velicer, 1997). The TTM defines five stages that range from the moment where 
people are not yet aware that making certain changes would be beneficial for their health to 
the moment where a sustained behavior change has been made. 
One of the main challenges is to know which unhealthy behavior to change and how to 
change it taking all aspects of our lives in consideration. For example, some people are stuck 
in the contemplation stage for long periods of time (chronic contemplation). Also, many 
people relapse from action or maintenance stages to an earlier stage, mostly to contemplate or 
prepare for another serious attempt at action. This is an aspect of health behavior change that, 
in our opinion, has so far not been addressed by technology that is aimed at health behavior 
change. 
In summary, to further increase the effectiveness of health interventions, designers could 
adopt stages of change theory with a specific focus on personal dilemmas during the pre-
contemplation and contemplation stages. This would enable them to design for the way 
people actually behave, and not for the way they want them to behave (Norman, 2007). This 
may seem contradictory, since the aim of these interventions IS to change people (or at least 
their behavior). However, as Prochaska and Velicer (1997) put it: instead of expecting people 
to match the needs of the interventions, the interventions need to match the motivational 
states of people. Here, analyzing people’s dilemmas enable designers to understand the 
motivational and emotional underpinnings of how people choose among particular behavioral 
alternatives. For instance, one may want to get some exercise every morning to be energetic 
or to lose weight. Alternatively, one may want to linger in bed (instead of exercising) to get 
more sleep or to spend more time with his/her partner. Being aware of the actual motivations 
behind such competing choices enable designers to make more informed choices while 
designing health interventions. As a result, users are more likely to recognize these 
interventions as matching their motivational states, and will adopt and use them, which is 
essential for moving forward through the stages of change (Kuru & Forlizzi, 2015). For 
instance, when the technology becomes too interruptive (for example by constantly prompting 
the user to go out and take more steps), the user tends to stop using the technology because it 
conflicts with his or her needs at that moment (the user was sick and was resting at home). 
People want to be able to put their trust in the technology and expect the interventions to be 
“timely” and “reasonable” enough. Thus, the technology should be adaptive to the changing 
user needs and states so that the user can depend more on the technology and make better 
decisions. 

Aims of the workshop 
The central aim of this workshop is to bring together experts from academia and industry to 
reflect on and to discuss persuasive technology in the early stages of health behavior change 
(i.e., pre contemplation and contemplation stages). Tackling the challenges that current state 
of the art in health behavior change products and systems (BCPS) face requires 
multidisciplinary expertise from fields such as psychology, computer science, interaction 
design, design methodology, philosophy and beyond. Furthermore, we aim to initiate a body 
of knowledge that is both theoretical in nature (e.g., methodological underpinnings of 
designing for behavior change) and transferrable to practice (e.g., application in case studies 
across various health domains). As a result, the topics of interest for this workshop include 
theoretical work focusing on frameworks and models for developing health BCPS as well as 
(design) case studies to demonstrate the application of such theoretical work. This overall aim 
translates to the following three sub-aims: 
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1. Understanding the challenges people face in the early stages of behavior change (i.e., pre-
contemplation and contemplation stages) to inform the design of more “fit to purpose” 
products and services 

2. Evaluating how design of online and mobile interventions and the design of emerging, 
more tangible, integrated and distributed interactions currently tackle health behavior 
change. 

3. Creating a framework for the future of designing health interventions: what are the (1) 
theoretical and (2) practical, opportunities and challenges that face us? 

  
As the overall aim of the workshop is to stimulate multidisciplinary engagement in designing 
better-targeted health BCPS, the program includes several interactive parts that are designed 
to engage participants in discussion and that will (hopefully) lead to a better understanding of 
what future research and development in this field could look like. More specifically, the 
workshop aims to integrate research papers with design cases to acknowledge both the 
theoretical and practical sides of this domain. The organizers will call for traditional research 
papers that can focus on theory, models, or frameworks around designing for health behavior 
change, with a particular focus on the pre-contemplation and contemplation stages. In 
addition, the organizers will call for design cases to be communicated through pictorials (i.e., 
annotated images that explain the story of how and why a product or service was developed) 
to ensure participation of design practitioners or practice-oriented researchers in this field. 
Besides paper contributions, we welcome researchers and practitioners in fields such as 
industrial design, psychology, computer science, philosophy, and beyond, to join the 
workshop discussions. To ensure the quality of the discussions and the outcome, we limit the 
places in the workshop to 20 participants. 
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Personalizing persuasive technologies can increase their efficacy at motivating the 
desired behavior change. Building on the success of the 2016 workshop which 
witnessed 16 paper presentations, 2 keynote presentations, and 43 participants 
from over 10 different countries, this year’s workshop aims to advance the 
research area even further by addressing outstanding challenges and opportunities 
identified during the previous workshop. The workshop aims to connect a diverse 
group of researchers and practitioners interested in personalizing and tailoring 
persuasive technologies to share their experiences, ideas, discuss key challenges 
facing the area, and how to move the field forward. The workshop will cover 
broad areas of personalization and tailoring, including but not limited to 
personalization models, design and evaluation methods, and personalized 
persuasive technologies. We welcome submissions and ideas from any domain of 
persuasive technology and HCI including, but not limited to health, sustainability, 
games, safety and security, marketing, eCommerce, entertainment, and education. 
Workshop papers and ideas will be archived online to be accessible to the general 
public. For more information see: https://personalizedpersuasion.wordpress.com/ 

 
Keywords: Personalization, tailoring, persuasive technology, captology, 
persuasion 

Introduction 
Research in the area of Persuasive Technology and Behavior Change Support Systems face a 
number of scientific challenges that present great opportunities for advancing research in this 
field. One of the most significant of these challenges is the issue of personalizing persuasive 
technologies. Personalizing persuasive technologies is the act of tailoring persuasive 
technologies to the target audience to increase their relevance, motivational appeal, and hence 
their overall effectiveness. Although recent research has shown that personalizing persuasive 
systems will increase their efficacy at motivating the desired behavior change [1–4] and that a 
persuasive approach that works well with one group of people may demotivate a different 
group [2, 5], there is little knowledge on how persuasive technologies can be tailored. While 
personalizing user interfaces and systems in general has received reasonable attention from 
the Human-Computer Interaction (HCI) researcher community in general [6], most of the 
findings may not be readily applicable in personalizing persuasive systems as the 
effectiveness of the systems are not only determined by their ability to elicit a positive user 
experience but ultimately by their ability to motivate the desirable behaviour change. 
Moreover, the effectiveness of various persuasive approach will vary depending on the target 
user type, the context of use, and the target behaviour [7, 8]. 
This realization has led to a growing interest in finding ways of personalizing and tailoring 
persuasive systems. However, so far, only few attempts have been made toward personalizing 
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various persuasive technologies or developing approaches for personalizing persuasive 
technology. For example, research has suggested that individual characteristics such as 
personality type [9–11], age [8], gender [12, 13], 
gamer type [5, 14, 15], and culture [16, 17] as well as individual’s susceptibility to persuasive 
attempts [2, 18] can be useful dimensions for tailoring. Research has also explored how 
various psychological processes can be used to explain the persuasive effect of tailoring [3, 
19, 20]. However, there are still many unexplored issues pertaining to designing, 
implementing, and evaluating personalized persuasive systems and the efficacy of 
personalized persuasive systems in different domains. 
The first edition of this workshop that was held in conjunction with the Persuasive 
Technology Conference in 2016 witnessed 16 papers that contributed in advancing research 
on personalizing persuasive technologies in various ways including methods, theories, 
systems, and domains [21, 22]. The workshop attracted 43 participants from over 10 different 
countries and offered a platform for networking and exchanging of ideas for scholars and 
practitioners from both academia and industry. This year’s full-day workshop aims to build on 
the success of the previous edition and advance the research area even further by addressing 
outstanding challenges and opportunities identified during the previous workshop [21] (e.g., 
the difference between Adaptivity and Adoptivity, system-controlled and user-controlled 
personalization) while identifying new ones. 

Goals and Core Questions 
The full-day workshop will bring together the academic and industrial community interested 
in personalizing persuasive technologies to brainstorm and jointly explore these topics and 
define a roadmap for future research in this area. 
In this context, we want to explore the following topics and questions: 
- Frameworks and models for developing personalized persuasive technology 
- Objective and subjective approaches to personalizing persuasive technologies 
- Methods and Metrics for evaluating the effectiveness of personalized persuasive 

technology 
- Long-term evaluation and evidence of long-term effect of personalized persuasive 

technology 
- Systematically investigating and highlighting the difference between Adaptivity and 

Adoptivity 
- Systematically investigating and highlighting the difference between system-controlled 

personalization and user-controlled personalization 
- The relationships between individual characteristics and effectiveness of various 

persuasive technology features 
- How to balance the cost and benefit of personalizing persuasive technology (the level of 

personalization required for a maximum return on investment) 
- How to develop ethical and privacy-sensitive personalized persuasive technology 
- What do we personalize (for example, do we personalize the persuasive strategies, 

approaches, or end-goals)? 
- How do we personalize (e.g., subjective and objective personalization methods)? 
- Who do we personalize for (e.g., personality, gender, age, persuadability, player types, 

emotional states, contextual/situational variables)? 
- Where do we personalize domain and context dependency of personalization approaches? 
- Challenges and limitations of implementing personalized persuasive technology and 

possible solutions. 
- Case studies and examples of personalized persuasive technologies. 
- Success and failure stories with regard to personalized persuasive technology. 
- Other relevant dimensions of personalizing persuasive technologies. 
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Workshop format 
This will be an interactive workshop structured to encourage discussion and active 
collaboration among attendees. The workshop will feature a keynote talk, presentation 
sessions for position papers, breakout sessions, and a final discussion session to wrap up the 
event. 

Workshop Outcomes 
Through critical reflection, presentations, and brainstorming, the workshop will outline a 
roadmap for personalization in persuasive technology research with a focus on improving 
relevance and overall effectiveness of persuasive technology. It will contribute an overview of 
the state of the art in persuasive technology research addressing the issue of personalization, 
and outline challenges and opportunities. It is planned to establish a working group that will 
continue to discuss and collaborate on issues personalization in persuasive technology. 
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Persuasion and ethics have an uneasy and complicated relationship. On the one hand, 
persuasiveness, or rational influence or eloquence can be understood as a virtue, which 
enables a virtuous person to support others to also aspire to virtue. On the other hand, 
persuasion is met with suspicion. It seems to undermine user autonomy. 
The workshop will consist in a mix of short presentations, panels, and plenary discussions. It 
aims to (a) bring together experts on the Philosophy of Technology and Ethics of Technology 
to discuss fundamental and application-oriented questions concerning the design and use of 
Persuasive Technologies, and (b) To facilitate the dialogue between designer and users of 
Persuasive Technologies and Philosophers. 

Motivation 
One doesn’t need to turn to the darkest part of the history of behavior control (e.g., the use of 
behavior change technologies to ‘convert’ homosexuals in the 1970-ties) to understand the 
multiple ethical challenges presented in the design and use of persuasive technologies. The 
need to address these challenges in a responsible way is even more pressing because of the 
potential desirable consequences of persuasion. Technologically induced and enabled 
behavior change might, indeed, help us to engage in more healthy, sustainable, and 
community oriented lifestyles. 

Organization 

Introduction to the workshop 

The workshop aims to 
a) bring together experts on the Philosophy of Technology and Ethics of Technology to 

discuss fundamental and application-oriented questions concerning the design and use of 
Persuasive Technologies, and 

b) To facilitate the dialogue between designer and users of Persuasive Technologies and 
Philosophers. 

Agenda for the workshop 

The one day-workshop will be divided in two parts. In the morning we will focus on general 
questions concerning Persuasive Technologies. The afternoon will be dedicated to two 
application domains: eHealth and Persuasive Environments (including the potential role of 
persuasive design of so-called Smart Cities). The workshop will consist in a mix of short 
presentations, panels, and plenary discussions. 
 
Morning: General issues 
Session 1: Overview on current ethical challenges in persuasive technologies 
The first session will be dedicated to mapping out the most pressing ethical issues in the 
design and use of Persuasive Technologies as well as fundamental questions concerning 
Persuasive Technologies. This may include: How to define persuasion in contrast to 
manipulation or nudging? What sets Persuasive Technologies apart from other technologies? 
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Is there a need for a specific Ethics of Persuasive Technologies? How to conceptualize shared 
responsibility in the use of Persuasive Technologies? E.g., what are the specific 
responsibilities of designers, doctors, and patients for the medical use of Persuasive 
Technologies? And how to address the intersection between surveillance and persuasion? On 
an even more fundamental level, Persuasive Technologies present a challenge to the 
traditional liberal understanding of human autonomy. Therefore, we will also address the 
question concerning human-technology relations including the active role of technology in 
shaping human behavior. 
 
Session 2: Ethics and design of Persuasive Technologies 
Many ethical questions arise in the design-phase of persuasive technologies. Various methods 
have been suggested to ensure that ethical aspects are being considered in the design of 
Persuasive Technologies (e. g., value sensitive design, participatory design, and mediation 
analysis). We will discuss these different methods in light of their pros and cons while 
focusing on how Persuasive Technologies could respect the autonomy of the users. 

Afternoon: Specific challenges 

Session 3: eHealth and persuasion 
Persuasive Technologies can improve health and quality of life. One application of Persuasive 
Technologies that hold promise are those that allow the elderly to maintain independence and 
for individuals with chronic diseases to control their conditions. Healthcare systems are 
increasingly extended from the doctor’s office to people’s home environments, as they 
become increasingly mobile, through, for example, smartphones that send and receive 
laboratory results. Persuasive ehealth technologies raise ethical and social issues by impacting 
the doctor-patient relationship; altering the meaning of health-related behaviors and 
characteristics (medicalization); and posing conflicts between values like autonomy and 
privacy, among others. In this session, we will focus on the following challenges: 
Persuading vulnerable people: Although difficult to define, vulnerable populations 
(chronically ill, elderly, children, the cognitively impaired) stand to benefit a great deal from 
persuasive and ehealth technologies, while simultaneously being at risk of being harmed by 
them. This is of particular concern if the users of the ehealth Persuasive Technologies have 
diminished insight into their mechanisms and purposes. 
Trust as key to responsible persuasion: User’s trust in these technologies is crucial for people 
to adopt them, use them effectively, and be open to incorporating them into their decision-
making processes. How can users’ expectation be met by a reassuring feeling of confidence in 
the technology? Furthermore, how can designers and regulators ensure that trust is well-
placed? 
The value and implications of prevention: Persuasive technologies can motivate and support 
healthier lifestyle decisions related to diet, exercise, smoking, social relationships, and stress. 
While these can help prevent diseases and thereby reduce healthcare costs, there is also a risk 
of medicalization. By medicalization we mean the phenomenon by which a characteristic, 
problem, or behavior changes from being considered a choice or preference or a normal part 
of human life to becoming a subject of study and treatment by the medical establishment. 
Whether or not this phenomenon will occur and, more importantly, whether it is a form of 
morally good or bad medicalization should be explored. 
 
Session 4: Persuasive environments 
The last session will be dedicated to discuss the use of Persuasive Technologies within so-
called Open Living Labs, as well as their potential roles as they become a central part of 
Smart Cities. A persuasive environment can be understood as a combination of several 
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persuasive technologies, either material or seamless, aimed to influence people’s agency in a 
relatively large scale. They are usually deployed without any informed consent, making the 
ethical questions concerning Persuasive Technologies become political ones. In this sense we 
will discuss the following: Will smart environments be a product of technocracy? Will they 
become a governmental manipulation, based on scientific and engineering knowledge about 
human beings? What are the implications for democracy, if citizens are under the constant 
influence of Persuasive Technologies? In which cases will it be permissible to “use” them in a 
large-anonymous context? 
While the final subject of our workshop is the most speculative, we will use the thought 
experiment of a large scale “persuasive environments” as an opportunity to explore the 
political nature of Persuasive Technologies. 

Expected outcome 
The workshop will provide the participants with an overview of the current state-of-the-art of 
the Ethics of Persuasive Technologies and will facilitate the exchange between researchers 
working in different domains. 
We further aim to draft a roadmap for future research for the ethics of persuasive 
technologies. 
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Abstract 
During the last five years the use of creative technology (e.g. smartphone applications, 
beacons, smart watches) to impose a healthy lifestyle has increased enormously [1, 2]. 
Creative technologies seem a promising method to increase physical activity in a variety of 
target groups among which children, elderly, and novice runners. In the current symposium, 
researchers working in the mentioned target groups will present their work and share their 
experiences and ideas. For children, gamification is a promising method to increase intrinsic 
motivation to participate in exercise interventions as games make participation fun [3]. 
Moreover, it appears that physical activity mobile phone games more often contain behavior 
change constructs than non-game health apps, and are therefore potentially very effective in 
motivating children to be more active [4]. For elderly, there is ongoing work on the utilization 
of digital tools such as tablets to stimulate elderly to exercise more and support self-
regulation. For novice runners, the combination of apps and beacons is potentially effective in 
increasing physical activity. Beacons can be integrated into public spaces and offer the 
possibility to tailor feedback to the individual user, for example through game instructions 
and location specific exercise instructions [5]. Finally, the number of smartphone applications 
that can be downloaded in app stores is increasing rapidly, however it is not clear which app 
fits which user. A first step towards a decision tool for app use is increasing knowledge on the 
components that an exercise app should contain. In the last presentation we will focus on 
which app features are important in an app. With this knowledge the health enhancing effects 
of apps can be improved. 

Goal and course of the symposium 
In the ‘tailored creative technology for a healthy lifestyle’ symposium four presentations will 
be provided. The goal is to provide examples of tailored, interactive technologies that 
stimulate people to adopt an active lifestyle. 

Content 
• Introduction 
• Presentation 1: A home based exercise program: are older adults able to use mHealth 

technology? (Sumit Mehra). 
• Presentation 2: Promoting healthy diet and physical activity in children through the use of 

games: bridging the gap between industry and science (Monique Simons). 
• Presentation 3: Increased motivation for exercise through exercise apps such as BAMBEA 

(Joey van der Bie & Nicky Nibbeling) 
• Presentation 4: Which factors are important for effectiveness of sport- and health-related 

apps? Results of focus groups with experts (Joan Dallinga).  
• Discussion 

Discussion topics: 
1) How to deal with innovations as health care professional?  
2) What are the best ways to create user engagement and adherence? 
3) Blended interventions: how to combine the best of both worlds?  
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4) How to collect user data while guaranteeing privacy? 

Match between symposium and PT theme “Smart monitoring and persuasive coaching” 
The researchers presenting in this symposium have backgrounds in the fields of behavior 
change (applied psychology), system design and human movement sciences. In the 
applications they develop their expertise is combined to develop persuasive technology. 
Theory from the field of behavior change, exercise psychology and human movement 
sciences are combined in order to develop scientifically based technologies that fit the user in 
different exercise encouraging settings. As the symposium covers topics such as behavior 
change, creative technology, personalized feedback, coaching, gamification and big data, it 
perfectly fits the PT theme. 
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