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ABSTRACT 
An important challenge faced by many software designers is 
how they can make users “hooked” to their software, i.e., 
what can they do to ensure that users continue to use their 
application over time, especially when there is no obligation 
to do so. Many apps suffer from the novelty effect and are 
abandoned quickly. Therefore, there is an increased interest 
in existing methods, techniques, and theories from different 
fields (such as psychology, social science, games) that can 
be used to keep users motivated to use the software. 
Nowadays, most popular are gamification, persuasive 
techniques, and nudging, all having their own characteristics 
and merits. We investigate these techniques from a user 
experience perspective. When can they be used successfully, 
when can they backfire? How can they be incorporated into 
software and are there ethical considerations? This paper is 
an extended abstract of an invited talk given at RoCHI 2021.   
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EXTEDED ABSTRACT  
Some software products are a huge success and people keep 
using them, while others start as a hype but eventually die 
out, and still others are simply quickly abandoned. 
Therefore, an important challenge faced by many software 
designers is how they can make users “hooked” to their 
software, i.e., what can they do to ensure that users continue 
to use the application (i.e., achieve long term user retention, 
also called stickiness [1] being the extent to which customers 
remain engaged with an application, product or website), 
especially when there is no obligation to do so. For an 
application with a business purpose, the reason for aiming to 
achieve stickiness is mainly economic. For instance, the 
more users for a web shop and the more they keep coming 
back, the higher the profit. However, some applications are 

not created to make a direct profit. The profit can be indirect 
by engage people in a certain activity or in adopting a certain 
behavior. For instance, an abundance of apps has emerged 
for improving health through stimulating healthy behavior, 
to stimulate civic engagement, to help people reducing their 
ecological footprint, or to induce some attitude change. 
These apps often suffer from the novelty effect and are 
abandoned quickly.  

Providing the right functionality is not sufficient to realize 
stickiness. Good marketing may help but can in general also 
not prevent the novelty effect. Therefore, there is an 
increased interest in existing methods, techniques, and 
theories from different fields (such as psychology, social 
science, marketing) that could be used within the software to 
keep users engaged and motivated to use the software. 
Nowadays, most popular are gamification, persuasive 
techniques, and nudging, all having their own characteristics 
and merits.   

To understand how these techniques can work for realizing 
stickiness, we first need to understand the concepts of 
motivation and engagement. Both, motivation, and 
engagement can be defined in multiple ways [2, 3]. In this 
work, we define motivation as the reason for the user’s initial 
and sustained engagement in the activity [3, 4]. Different 
definitions have been given for engagement. In a well-cited 
article on user engagement [5], engagement is defined as “a 
category of user experience characterized by attributes of 
challenge, positive affect, endurability, aesthetic and sensory 
appeal, attention, feedback, variety/novelty, inter-activity, 
and perceived user control”. In [6], user engagement is 
defined as “the emotional, cognitive and behavioral 
connection that exists, at any point in time and possibly over 
time, between a user and a resource”. In the context of Digital 
Behavior Change Interventions (DBCI) [2], engagement 
with DBCI is defined as “(1) the extent (e.g., amount, 
frequency, duration, depth) of usage and (2) a subjective 
experience characterized by attention, interest and affect”. 

An important model in the context of behavior is the 
Behavioral Model of Fogg [7]. It gives three factors that 
determine whether a person will perform a certain behavior 
or not: motivation, ability, and trigger. According to Fogg, 
motivation can be distilled to three pairs of core motivators: 
pleasure and pain; hope and fear; and social acceptance and 
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social rejection. These are aspects that could be taken into 
consideration in the development of tools to achieve 
stickiness, for instance, by providing pleasure, or use social 
acceptance as motivator. Fogg’s ability relates to available 
resources and are defined in a broad sense, i.e., available time 
and/or money; required physical effort and/or cognitive 
effort; social deviance caused by the behavior; and the 
familiarity with the behavior. The trigger in Fogg’s model is 
the element that sparks, facilitates, or signals the target 
behavior. The type of trigger used, as well as the content of 
the trigger, seems to be important. If an app keeps sending 
notifications, this might annoy the user and cause dropout.  

Next, the Hook Model of Eyal [8] is a practical approach to 
create new behavior. According to Eyal, the reason why new 
behaviors do not last is because most behaviors are purely 
done out of habit. Turning a new behavior into a habit is 
difficult because old habits die hard, while new habits 
quickly dissipate. Therefore, the Hook Model proposes a 
cycle through which the user must repeatedly go to gradually 
create this new habit. A single cycle starts with a trigger that 
should be followed by an action from the user. This should 
be something simple and easy (based on Fogg’s ability 
factor), e.g., clicking on a link. In the next phase, the user 
should be rewarded for the action to increase the likelihood 
of repeating the action in the next cycle. The last phase of the 
cycle is the investment, which is typical for the Hook Model. 
The principle is that the more a user invests in a system, the 
less likely it is that (s)he will stop using the system.  

The triggers in both the Behavior Model of Fogg and the 
Hook Model of Eyal aim to persuade the user to perform a 
certain behavior or action. This brings us to persuasive 
technology. Persuasion is used to influence decisions or 
actions taken by human beings by applying certain 
psychological principles [9]. These principles use the fact 
that most of the time people do not take decisions or actions 
based on rational arguments but use shortcuts. Well known 
examples of principles of persuasion are those formulated by 
Cialdini [10]. When persuasion is used in ICT is it called 
persuasive technology [11]. 

Nudging is related to persuasion but generally adopts a 
pushier approach. A nudging system gently but firmly 
pushes the user to a certain behavior. Nudging was 
introduced in [12] and defined as "any aspects of the choice 
architecture that alters people’s behavior in a predictable way 
without forbidding any options or significantly changing 
their economic incentives". It is often used in policy making 
[13] and health care.  

Whereas persuasive technology and nudging aim to 
influence the behaviors or decisions of users, gamification 
aims to improve the user’s experience through the use of 
game elements in a nongame context [14]. Gamification tries 
to tap into the intrinsic motivation of people to have fun. This 
principle is also use by serious games, which are 
characterized as (digital) games used for purposes other than 

mere entertainment [15].  Many game elements exist but only 
some are used for gamification, mainly badges, points and 
leaderboards [16]. 

Although gamification, persuasive technology and nudging 
seems promising for stimulating engagement, the question 
remains how effective these techniques are. To investigate 
this, we did a meta literature review on these three techniques 
[16]. For gamification, most papers reported positive 
findings. However, we also notice shortcomings in the user 
studies performed, like small sample sizes, lack of validated 
measurement instruments, lack of control groups, short time 
evaluations, and the use of descriptive statistics only. 
Furthermore, authors seem to be reluctant to report negative 
findings, and the impact of individual game elements 
remains unclear. For persuasive technology, reported 
findings were positive or partially positive. The work in this 
domain suffers from the same shortcomings as the work on 
gamification, and the same observations about publication 
bias and impact of individual techniques can be made. The 
finding for nudging were limited, as only two reviews were 
found for nudging: one being positive and one less positive. 

The mixed results could be explained by the fact that people 
are different: they have different preferences, different 
abilities, different levels of motivations, and different 
personality treats. What is engaging and effective for one 
person may not be engaging and effective for another person. 
Therefore, a solution could be to personalize the techniques 
used in an application. By considering the needs, abilities, 
preferences, and traits of the individual user, one could 
possibly affect the effectiveness of the approaches. To be 
able to offer a personalized approach, one must first know 
the user, i.e., understand the user’s needs, abilities, and 
preferences, and then adapt or construct the product and 
interventions accordingly. Next to the well-known user 
aspects considered as inputs for the personalization, such as 
needs and preferences, also personality traits could be 
interesting to consider. Results on the relationship between 
personality traits and the effectiveness of gamification, 
serious games, or persuasive technology has already been 
reported  [17–26]. To realize such a personalized application, 
often an adaptive engine is used driven by some form of  
“adaptation rules” and using information about the user 
usually stored in a user profile, possibly complimented with 
a personality profile, and/or a persuasion profile [19]. Also, 
the runtime behavior of the user can be monitored and 
tracked to further enhance the personalization and to improve 
and adjust the personality and persuasion profile. Instead of 
rules also some form of artificial intelligence can be applied. 
Related to such far-reaching personalization is the ethics of 
collecting and maintaining so much information about a user. 
What about the privacy of the user, and how much can the 
user trust that this information will not be misused? The 
GDPR law, a legal framework for the collection and 
processing of personal information from individuals living in 
the European Union, provides a legal context, but is this 
sufficient to protect users from misuse of their data? 
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