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1 Personalization and behavior change

Digital behavior intervention is a growing area of research which investigates how
interactive systems can encourage and support people to change their behavior. Per-
sonalization plays an important role in this, as the most effective persuasive and moti-
vational strategies are likely to depend on user characteristics such as the user’s per-
sonality, affective state, existing attitudes, behaviors, knowledge, and goals. Example
application areas include healthcare (e.g., encouraging people to eat more healthily and
exercise more), education (e.g., motivating learners to study more), environment (e.g.,
encouraging people to use less energy and more public transport), and collaborative
content development (e.g., incentivizing people to annotate resources).

The idea that a system may be used to motivate people on the basis of a user model
is certainly not novel. As early as the 1980s, intelligent tutoring systems encouraged
students to learn by means of tailored feedback and hints (Sleeman and Brown 1982),
and in the 90s patient education systems attempted to address compliance to a medical
regimen by means of information and personalized advice (De Carolis et al. 1996) or
encouraged people to adopt healthier lifestyles (Reiter et al. 2003). However, it is
only recently that a number of seemingly non correlated, extensive research efforts,
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from various perspectives, have started to focus on a more complex cognitive model
of rational and extra-rational features involving emotions, persuasion, motivation and
argumentation. We can distinguish three parallel strands of research that have become
prominent.

The first, stemming from a seminal work by Fogg (2003), is now widely known
as Persuasive Technology. Persuasive Technology focuses on interactive technology
that can motivate and influence the user. This community of research is now well
established, with an International Persuasive conference and smaller events associated
with other conferences.

The second research field is Affective Computing. Originated by a seminal work
by Picard (1997), Affective Computing is interested in the use, understanding and
modelling of emotions and affect in computer systems. Started in the early 1990s, this
is now an established discipline, with an international conference (ACII), a profes-
sional society (Association for the Advancement of Affective Computing, formerly
HUMAINE) and a journal (IEEE Transactions on Affective Computing).

Finally, Argument and Computation (Simari et al. 2011) has emerged in the past
decade as a research strand interested in computational models and theories of argu-
mentation and persuasion coming from Philosophy and Artificial Intelligence. Many
events are dedicated to the topic, including two annual workshop series (Argumenta-
tion in Multi-Agent Systems and Computational Models of Natural Argument), and a
biennial international conference (COMMA). These have recently been complemented
by a new journal (Argument and Computation).

This special issue connects these three areas of research. It presents analyses and
empirical research that focus on how adaptive and personalized systems can motivate
people, for instance to improve health (op den Akker et al. 2014; Dijkstra 2014; Orji
et al. 2014) and learning (Bouvier et at. 2014).

2 Theories, techniques and the need for personalization

Many theories related to behavior change exist, from social psychology, organizational
science, behavioral economics, and marketing. Based on five theories, Fishbein et al.
(2001) identified 8 determinants of behavior. Michie et al. (2005) extended this to 12
determinants of behavior based on 33 theories, whilst Fogg (2009) only distinguished
three core determinants: Ability, Motivation and Trigger. Michie et al. (2008) identified
137 behavior change techniques, and mapped these to the behavioural determinants.
Behavior change theories predict effective combinations of techniques. For example,
control theory advocates goal setting, specifying action plans, self-monitoring, feed-
back and reviewing goals. In this special issue, op den Akker et al. (2014) and Orji et
al. (2014) discuss behavior change techniques and theories.

Considering some popular behavior change techniques, there clearly is a need for
personalization within the techniques. There has for example been research on:

– Tailoring feedback to comparative performance (Colineau and Paris 2011) and
adapting performance feedback and emotional support to the user’s personality
(Dennis et al. 2013).

– Adaptive incentive mechanisms (Cheng and Vassileva 2006).
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– Tailoring prompts. Fogg (2009) distinguishes three types of prompts: spark
prompts motivate people who lack motivation to act, facilitator prompts make
behavior easier for motivated people with low ability, and signal prompts remind
motivated people with high ability to act. Masthoff et al. (2013) showed that the
content of prompts in the charity domain needs to be personalized to gender, age,
religion and country affinity.

– Adaptation of persuasive arguments to user preferences ( Grasso et al. 2000;
Carenini and Moore 2006) and user goals as inferred partially from user per-
sonality (Mazzotta et al. 2007). For an argument to be effective, it needs to be
within the so-called latitude of acceptance; i.e. not too far from the user’s current
position. There is initial research on modeling a user’s position after hearing argu-
ments, based on argument strength, position and receiver involvement (Nguyen
et al. 2007). There is also research on source credibility, showing that the source
needs to be adapted to the topic, but without evidence yet of it requiring to be
adapted to the user (Nguyen and Masthoff 2008).

– Adaptation to intercultural differences, for example by adapting human-robot
greeting behavior to the cultural background of the user (Trovato et al. 2014).

– Increasing similarity between the user and the persuasive technology to improve the
effectiveness of trust-related cues: e.g., by increasing appearance (facial) similarity
(Verberne et al. 2013), or emphasizing overlap in goals between user and system
(Verberne et al. 2012).

– Fitting the extent to which a persuasive strategy needs cognitive processing to the
cognitive processing capacity a user has available (Maan et al. 2011).

In addition to personalization within persuasion techniques, there is a need for per-
sonalization of the choice of techniques. Several lines of research investigated this
mechanism. For example, Schultz et al. (2007) showed that the effectiveness of a
persuasion technique based on (descriptive) social norms (detailing average neighbor-
hood usage) for influencing household energy consumption depended on whether a
household itself consumed at a high or low rate. Even a user’s age might be relevant,
as Brown et al. (2005) suggested that older people are more sensitive to Cialdini’s
(1984) consistency technique. More generally, a series of studies by Kaptein (e.g.
Kaptein et al. 2012) has investigated the effectiveness of adapting the strategy used in
a persuasive message (for example, appeal to authority, appeal to commitment) to the
user’s susceptibility to Cialdini’s six social persuasion principles. Within this issue,
Orji et al. (2014) investigate the adaptation of strategy choice to gamer types.

3 Papers in this issue

The collection of papers in this special issue testifies to the broad range of issues that
researchers are addressing, and hopefully, with their extensive reference collection,
will provide a wide range of perspectives to those who wish to approach this field.

The paper “Tailoring real-time physical activity coaching systems: a literature sur-
vey and model” (op den Akker et al. 2014) by Harm op den Akker, Valerie Jones and
Hermie Hermens underlines the need to increase adoption of tailoring methods that
are based on available theories. It bases this conclusion on a survey of state of the art
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physical activity coaching systems, and presents a conceptual framework which iden-
tifies seven important tailoring concepts that are currently in use and how they relate to
each other. This contribution shows the necessity of developing innovative evaluation
methods to demonstrate the effectiveness of individual tailoring approaches.

The paper “The persuasive effects of personalization through name mentioning
in a smoking cessation message” (Dijkstra 2014) by Arie Dijkstra presents evidence
that a very basic form of personalization (mentioning the persuadee’s name in the
persuasive message) needs a strong fit on a relevant but different user characteristic
to be effective. That is, this research presents empirical evidence that the effects of
mentioning the recipient’s name depend on individual differences in personal relevance
of the message (health value) before exposure to the message: name mentioning can
increase persuasion, but also decrease persuasion through defensive processes.

The paper “A trace-based approach to identifying users’ engagement and qualifying
their engaged-behaviors in interactive systems: application to a social game” (Bouvier
et at. 2014) by Patrice Bouvier, Karim Sehaba and Élise Lavoué describes a model for
detecting and classifying players’ engagement in digital games. In contrast with many
works based on metrics, by combining insights from three theoretical frameworks
(Self-Determination Theory, Activity Theory and Trace Theory), it provides a qual-
itative account of engaging behavior. A user study in a Social Gaming environment,
monitored for four months, corroborates the results.

The paper “Modeling the efficacy of persuasive strategies for different gamer types
in serious games for health” (Orji et al. 2014) by Rita Orji, Julita Vassileva and Regan
Mandryk shows that the choice of behavior change techniques needs to be tailored
to the user, in their case to the user’s BrainHex gamer type. It provides evidence that
strategies that work for certain gamer types may be counterproductive for other gamer
types. Finally, it offers a data-driven approach for designing persuasive interventions
that are tailored to personality types.
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