Gamification - persuasion for behavior change
using formal argumentation

1 Expert elicitation methodology

elicitation process

Esteban Guerrero

1[0000—0002—6035—800.X]

Department of computing science, Umea University, Sweden

esteban@cs.umu. se

https://people.cs.umu.se/esteban/

Additional documentation of the expert

This paper followed a three-arm methodological approach (see Figure [1|) where
features (e.g.reminders, suggestions, etc.) and strategies (e.g. gamification, pro-
activeness, etc.) of persuasive technology were identified.
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Fig. 1: 3-armed methodological process to integrate: 1) expert elicitation of per-
suasive features of a coaching technology, 2) strategies used in persuasive tech-

nology, and 3) formal models of software agents.

1.1 Expert elicitation process

The expert elicitation process started with an open-ended interview. In the fol-
lowing details of the interview preparation are provided:

— Number of participants: eight
— Age: avg: 47,5 sd: 7,59
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— Research areas expertise: physical activity and sedentary behaviour, ageing
and disability, social work, social welfare, nutrition, psychology and gover-
nance, and health economics

— Initial open questions:

1. What should be the main goal for the digital coach?

What are the main functionalities of the system?

How the visual aspect of the main functionality would be?

What direct benefits a user should receive from the digital coach use?

What direct risks could the user have when using the digital coach?
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1.2 Analysis

Grounded theory [1] was used as an inductive, comparative process for gathering,
synthesizing and identify features and strategies of persuasive/coaching systems.

We used RQDA: Qualitative Data Analysishttp://rqda.r-forge.r-project.
org| package with RStudio https://rstudio.com v1.2.5 and R language https:
//www.r-project.org version 3.6.3 to make the codes, code categories, and the
analysis of cases of every interview.

1.3 Follow-up questionnaire

A follow-up short questionnaire was presented as a validation process to con-
firm /disapprove potential features and strategies.

2 Results

2.1 Themes and codes

We used 19 codes grouped in nine categories as is presented in Figure [2]
Every interview was transcribed and meaningful entries (discarding off-topic
and redundant information) was coded, as is presented in Figure
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Fig.2: Themes and codes used for interpreting interviews entries
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real person? Can we develop an interaction that the user feels that feedback comes from a person and
not from a computer-based system? interaction between the user and the system may
produce feelings of petition and competition. setting
and seff-competition may improve behavior change. ¥stem eharseteisies The goal of the system should be
prevention and not intervention. <feedback>Visualization using colors like red, yellow and green should be
used for simplicity.
&3 Ethical issues may rise when the system generates feedback with no human intervention.
SSEERTEHIESPhysical activity and social network tracking should be part of the features of the system.
Physical activity and social network change during the time. FESBRIBSBSRSA person should be able to
choose the level of privacy and security of her/his information. ESMMSEMSBNNSNA statistical analysis of the
general quality of ife considering different variables of VIP (the star) could be an interesting research lin.
eyt festires<physical ekviy anabss Manual addition of activities may not work because it can be a burden
for a user, It is preferable to provide automatic detection of activities. SiseEsiem nteraions n

he system shouid be a proxy between health providers and users.

alternative to promote manual user profiing may be encourage the user to improve her/his star by
adding more personal information.

<system characteristic>The system should be a replica of a real coach. =system characteristic>The system is oriented to prevention.

individual leve|. ENENMGEBIBEN «theories or approaches>Principles of behavioral change and behavioral learning and theories (heatlh

whether a person will continue or not with a particular behavior. Behavior learning can be used to reinforce to increase or
decrease particular aspects of behavior Efgivations Feedback can be effective if some circumstances are fulfiled such as
people need to be motivated from the start of using the system. <metivation> | people is not motivated with change, part of
the system should be dedicated to build behavior change motivation. <feedback>The system may infer or should be aware
about the status of a user, wheter a user needs intervention or feedback is for prevention. <user-systeminteraction>The use of
personalized avatars to support behavior change is a good idea given that feedback from a tailored avatar influences
behavior, EFEESREEEHERS scrs can design their own avatar for the coach. [EBEEBREIESESRE s crs should be able to choose the
character and the type of the avatar, for example pick a bossy or nice character. [EBEEEREIESHSNE A vatar's character involves
also the choosing of type of voice and physical form.<user-system interaction> Avatars should be multimodal. “personalization>
Creation of the avatar makes the user part of the design process and tayloring of the system. <feedback>Feedback has to
adapt to contexts and situations, not be repetitive and smart. Some principles of behavior change are general such as
worrying for health, wanting to make changes in realation to health. <theories or approaches>Jsing the health belief model,
people are more prompt to change behavior style that they are worried about. [ERESRBISHE Co e xt, stituations and time is
impertant for the type of advice that people needs. The system should offer the kind-of changes that are necessary to do
to achieve a given goal. [ESEEIREBIE B = havior occurs always in a social context. SRS o c dback using rewards (e.qg.
thumbs ups) or using gamification should be interesting to be implemented in the system, simillar to some well-known
applications (e.g. Strava). <fisk>How people treat each other when they share information is a risk because it is out of our
scope. [EpesEiBlEEantingeney= \/ Line rable groups may not be reached by the system, for example people with schizophrenia or
lower economical status. EPosiBlEcontingeneys People with health anxiety may over use the system. [<new research lines>

Power relationsh between what the system says and how the user wants to behave is an interesting research line to
investigate. <system feature><physical activity analysis>|nformation about the number of steps connected to the location would be
interesting to obtain with the system.

<system characteristic>The system should be target general population. Behavior change analysis of the system should be at the

belief model) need to be incorporated into the system. <theories orapproaches>Some principles or theoriescan be used to predict

«system feature>|nyestigate incentives for change would be an interesting reserch exploration using the system. [<new research lines>

Fig. 3: Examples of coded interviews scripts
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