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Abstract. Driven by technological advances, smart personal assistants (SPA)
have gained importance in human—computer interaction. SPA can influence user
behavior and persuade users to reach a specific outcome. However, users often
lack the motivation to interact with SPA. One way to support this interaction is
persuasive system design — considering concepts as gamification and nudging.
Although SPA research has increased recently, there is still no shared knowledge
about persuasive designs. Therefore, we aim to identify the current state-of-the-
art Design for persuasive SPA to understand how interactions and designs can be
improved. Thus, we conduct a systematic literature analysis to represent how
gamification and digital nudging are used to design SPA and conclude if and how
those concepts can support SPA interactions. Consequently, we contribute to
theory, providing better understanding about SPA interaction and design to make
SPA more engaging and entertaining. Practitioners can use this contribution for
persuasive SPA designs.
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1 Introduction

With the increasing digitalization and influx of new information technologies, the
impact of machines on people’s lives is growing [1]. This growing impact extends to
human decision-making, influencing human behavior as well as the interaction between
humans and computers [2]. One trend that heavily impacts this human—computer
interaction (HCI) is smart technical objects (STO). They are context-sensitive technical
artifacts that use artificial intelligence (Al) and support (semi-)autonomous behavior to
enhance the interaction [3]. STO include smart personal assistants (SPA), which are
software programs that use Al and natural language to communicate with humans in a
human-like fashion [4, 5]. SPA fulfil tasks, provide assistance or smart services to users
that change the user experience as well as personal satisfaction [6—8]. This technology
offers various possible applications for research and practice, which have been
successfully applied in the past [9, 10]. For example, SPA are used in the context of e-
commerce and customer service [7] because they can deliver a human-like experience
that is always available [11]. These properties can positively transform the provider—
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user interaction and user experience permanently [12, 13], which may prove to be a key
success factor for companies [14]. Consequently, the interest in SPA is expected to
grow, as Gartner predicts that by 2020 up to 25% of all customer service operations
will make use of SPA [15]. Therefore, SPA are expected to be the new standard path
for users to interact with service providers [16]. Overall, the global market of SPA is
expected to grow by 24,3% until 2025. This equals a total market net worth of 1.25
billion US-Dollar [17].

However, SPA do have their share of problems. A recent survey on the interaction
of users with an SPA shows that 58% of users could not complete their task (customer
support inquiry), 52% did not like the interaction and 73% stated that they did not enjoy
SPA in general [18]. Academic studies confirm these issues and highlight that users get
demotivated because of bad SPA design, as Pricilla et al. [19] and Adam et al. [7] find
in their studies in the field of e-commerce and self-service. These problems will
eventually result in unsatisfactory experiences [7], bad performance and ultimately also
to the failure of badly designed SPA [20]. Oftentimes, this bad design refers to the
general ability to motivate users to engage and interact with the SPA as well as the
ability to create joyful and satisfying user experiences. This shortcoming in current SPA
design indicates that such designs lack the means for sustainable user motivation and
engagement, thus missing to deeply consider the psychological needs of users and
reducing effects on desired behavioral changes in users. This in return may lead to users
not properly interacting with SPA, aborting their interaction and eventually rejecting
SPA in total. Therefore, the need for an engaging and motivating SPA design arises
that satisfies the needs of users and thus prevents failures [16, 20].

Current literature regarding SPA design lacks knowledge about design elements and
configurations [21], especially in the area of persuading users to motivate and engage
them to change their behavior towards a desired goal. To solve this problem, it can be
referred to concepts that engage users and guide them during the interaction with an
SPA, combining motivating components with components that alter a user’s behavior.
In doing so, service providers can, for example, make users disclose more non-private
information to the SPA with the ultimate goal of improving the interaction (e.g.,
providing better assistance or recommending better suited products to the customer).

Two related ways to implement such components is to refer to persuasive system
designs, which considers gamification [22] and digital nudging [23]. Gamification in
its essence is the use of game design elements in a non-game context [24] that can
positively impact motivation and engagement as well as change behavior [25, 26].
Digital nudging (or simply “nudging”), on the other hand, simply makes use of small
design elements that persuade humans to pursue a specific behavior [23]. This can be
illustrated with an example: interacting with an SPA more effectively and thus
receiving better service is in the interest of both user and service provider.
Consequently, we propose the design idea of “persuasive smart personal assistants”
(pSPA). The concept of pSPA relies on persuasive technology and design that
motivates users (in a gameful fashion) and persuades (or nudges) them to change their
behavior in favor of a desired outcome [27].

Therefore, we aim to combine the two related concepts of gamification and digital
nudging in the effort to create a first pSPA concept in order to increase the motivation



of users during the interaction with SPA. Thus, we seek to address the research gap on
SPA design and answer the following two research questions (RQ):

RQ1: What is the state-of-the-art design for persuasive smart personal assistants?
RQ2: How do current SPA incorporate persuasive design features?

We will answer these two questions by conducting a systematic analysis of current
literature [28-31]. Ultimately, our research will contribute to the knowledge base for
SPA design by analyzing current SPA designs with persuasive features.

The structure of this research paper is as follows. First, the theoretical background
for relevant topics, like SPA and persuasive system design, is explained. Then the
research methodology is presented. Next, the results of the literature review are
discussed. The paper then closes with a conclusion, implications of the results and the
importance for future research as well as a planned research agenda.

2 Theoretical Background

2.1 Smart Personal Assistants and User Interaction

The term “Smart Personal Assistant” (SPA) is an umbrella term for technological
artifacts (i.e., computer programs) that use voice, vision and contextual information to
interact with humans [32]. The general idea behind SPA is a technology-based
approach to fulfill tasks and to provide assistance for humans [3, 5, 33]. Modern SPA
additionally make use of Al — including machine learning (ML) and natural language
processing (NLP) — to interact with humans [4]. Such SPA are nowadays omnipresent,
as in the Facebook messenger app [9].

In the narrow sense modern SPA are often defined as “smart voice assistants” and
restricted to examples like Alexa or Siri. However, with this study, we want to analyze
the state of the art of how to make user—SPA interactions more engaging to support
users in changing their behavior. Consequently, in this research paper we use a broader
definition that includes all kinds of assistants that often are used synonymously with
“Intelligent assistants”, “virtual assistants” and “conversational agents”. Such a broader
definition also includes simple rule-based chatbots that may not be “smart” but may
incorporate persuasive design features, which may prove to be useful for our planned
contribution. Additionally, human-like artifacts such as robots will be included in this
research, since the outcome of SPA and robots (i.e., embodied agents that may appear
human-like) is the same [34]. We apply this broader scope to evaluate as many
implementations and concepts — like gamification or digital nudging — as possible that
may be applicable to our proposed persuasive design concept for smart personal
assistants. Hence, the definition of SPA in this paper is any technological artifact that
interacts in a human-like fashion with the user to fulfill a task or provide assistance.

Accordingly, SPA and users interact with each other. To better design interactive
dialogues between a user and an SPA, they also incorporate techniques that include
social norms and emotional aspects of interpersonal communication to address the
psychological needs of users [4, 5, 35]. SPA imitate humans and try to address the



psychological needs of humans, which are defined as the universal, basic needs inherent
in every person. These needs are a driving factor behind engagement, motivation as
well as an efficient and effective user—SPA interaction. If users are not satisfied, they
get demotivated or frustrated easily [36].

2.2 Persuasive System Design and Corresponding Concepts

Persuasion can be defined as a form of communication with the intention to influence
decisions and behaviors of people so that a desired outcome is achieved [37, 38]. Thus,
the aim of persuasive technology and persuasive systems — henceforth Persuasive
System Design (PSD) — is to influence users and their behavior to achieve a desirable
outcome using persuasive design for information technology and systems [27]. To
design persuasive technology or persuasive systems, the most prominent and effective
concepts are gamification and digital nudging.

Gamification can be considered a persuasive technology that aims to exert influence
over human behavior, which can be more powerful than monetary incentives [25]. A
popular and widely accepted definition of gamification with a broad scope is the use of
game design elements in a non-game context [24]. In addition to changing user behavior
towards a desired outcome, gamification can provide a joyful experience and address
hedonic aspects of products (i.e., services employing an SPA), which is significant for
the user experience [39, 40].

Digital nudging, on the other hand, does not offer such joyful experiences but rather
“nudges” humans towards a desired outcome [41]. Nudging, however, focuses on
persuading people to change their behavior towards a desired outcome by using small
design elements that influence the choice and behavior of people in a predictable way
[23]. The main difference to gamification is that nudging explicitly affects user choice
and must not forbid any options or change monetary incentives to achieve the desired
behavior. However, both gamification and digital nudging are related and can support
users in changing their behavior — or, more precisely, persuade users to reach a specific
outcome a desired behavior.

Thus, we aim to highlight what similarities between gamification and digital nudging
exist and how they can be applied to persuasive design for SPA. To compare and
combine gamification and digital nudging, one must consider the different theoretical
backgrounds and psychological needs these two persuasive methods employ. Despite
the differences, gamification and nudging can be compared regarding their theoretical
background [42]. An overlap regarding the psychological effects can be identified,
which are (1) social norms, (2) priming, (3) motivation, (4) choice and (5)
representation. Accordingly, gamification and digital nudging try to address the inner
human needs of autonomy, relatedness and competence. This way, both gamification
and digital nudging address similar basic psychological needs in human beings while
also using similar theoretical backgrounds [36].

Apart from the shared goal of addressing psychological needs, gamification and
nudging refer to design elements that instantiate the design of a persuasive technology.
Gamification makes use of game design elements that address the psychological effects
just mentioned. These design elements can be organized in a taxonomy along factors



and attributes [43]. In our research we use the established game design element
taxonomy introduced by Schobel et al. [43]. On the one hand, factors represent the
overarching category of design elements and the mechanic they use (e.g., progress,
rewards and guidance). On the other hand, attributes express the actual implementations
that refer to the overarching category (i.c., factors). For example, the attributes of points
and badges refer to the factor rewards, while the attributes of feedback avatars and
representing avatars refer to the factor guidance.

Similar to gamification, nudging also uses some specific design elements. However,
unlike game design elements used in gamification that provide an established
taxonomy, the categorization of design elements used for nudging is fairly new.
Nevertheless, categorization is possible as Schobel et al. [44] demonstrate. This
taxonomy presents the following categories: default, representation and framing,
information, feedback, time delay, social, and progress. The default nudge refers to
default settings (e.g., cookie settings of a website). Representation and framing
addresses visual factors like colors. Information and feedback nudges focus on
providing knowledge, with information nudges being more general and feedback
nudges being focused on a specific task or context. The time delay nudge is essentially
equal to the time pressure game design element of gamification, limiting the user’s time
to make decisions. The social nudge refers to the user’s social needs (e.g., social
comparison), similar to how leaderboards address the need for social comparison in
gamification. The progress element is also almost identical between nudging and
gamification.

By comparing gamification and nudging design elements, a clear overlap between
some elements can be observed. The most obvious overlapping design elements
between gamification and nudging are time and progress, which are almost identical.
Further, feedback is similarly defined in both gamification and nudging. However,
gamification may focus more on visual feedback in this regard, while nudging may
focus more on text-based feedback [43, 44]. Nevertheless, at the core both variants are
identical in the sense that they keep the user aware about a circumstance or situation
during the use of an information system [43, 44]. Apart from this overlap, some
elements are unique to gamification and nudging, like gatherable points or badges to
gamification and the default element to nudging.

With this background in mind, gamification and nudging can be combined in two
ways. On the one hand, due to the existing overlap, the two concepts already support
each other. On the other hand, both concepts provide exclusive design elements that
can close the gaps between them and thus combine the advantages of mitigating
possible disadvantages if applied on their own. For example, badges rely on a visual
representation of the reward. This is not possible with voice assistants. Here,
information and feedback nudges that mimic the content of the badge may be useful.
This also highlights the importance of adjusting persuasive design elements to the
properties of SPAs. Hence, gamification and digital nudging can both complement each
other in addressing the psychological needs of users and translate them into a viable
design for pSPA that are adjusted to the pSPA properties. In other words, persuasive
design elements should be used according to the user—SPA interaction in question.
Because the goal of this paper is to provide a broad view on options to apply PSD to



SPA, restrictions like on digital nudging [23] are dropped. Consequently, we use the
following definition for PSD in this research paper: Persuasive system design is the
usage of any design element that exerts influence over users to change their behavior
in a desirable fashion. To derive our concept of pSPA, we will take a closer look at
what previous research studies have done to consider digital nudges and gamification
in relation to SPA. Afterwards, we will try to find similarities between both concepts
to better understand how we can support users with pSPA.

3 Research Methodology

To answer the research questions, a systematic literature review was conducted. The
literature review was conducted according to the suggestions proposed by Cooper [28],
Fettke [30] and Vom Brocke et al. [29]. A simplified process of our structured literature
review that we adapted from Fettke [30] can be seen in Figure 1 below.

Advanced search
¢ Forward and
backward search
*  Open search
*  No restrictions
*  Analyze abstracts

Database search

*  Search selected DBs
with key words

*  No restrictions

*  Analyze abstracts

Definition
*  Define the focus of
the literature review
*  Classify the literature
review

Literature analysis
+  Final selection
¢ Detailed analysis
+ Literature matrices

Preparation
¢ Define key words
*  Define search strings
*  Select databases

Figure 1. Structured Literature Review Process

Starting with the definition of our review, the goal was to explore the current state-
of-the-art design options for pSPA. Hence, we focused on the integration of results with
a focus on used design elements. The scope of the literature review was explorative so
that the spectrum of state-of-the-art designs is as complete as possible. Accordingly,
the structure was thematical and methodical.

Characteristic Category

Goal Integration Criticism Central topics
Scope Representative Selective Explorative
Focus Outcomes Designs Theories
Structure Historical Thematical Methodical

Table 1. Literature Review Classification

The next step was the preparation of our literature search. Here, we defined
necessary keywords and search strings that we used for our database search. Hence, we
defined keywords that represent various forms and descriptions of SPA. These
keywords included “virtual assistants”, “smart assistants” and “conversational agents”
as well as “gamification” and “nudging”. Additionally, we also included the term
“collaboration” as an optional keyword to highlight the collaborating factor in user—
SPA interaction. We did this because of the role of SPA in collaborative settings, where
users and SPA create value together in smart services [3]. Accordingly, we formulated
the following search string (optional search terms are in square brackets) that we
adapted to the specifications of every database including the use of wildcards:



[collab* AND] (virtual OR smart OR conversational)
AND (agent? OR assistant?) AND (nudg* OR Gamif¥*)

As for the databases, ScienceDirect, AISel, IEEEXplore, EBSCOhost and ACM
were included. Because of the novelty of this specific topic and the desired broad scope
for the review, the literature was not subjected to any restrictions like publication date,
peer-reviewed literature or ratings, and grey literature was considered as well, since it
can provide value and broaden the horizon [45]. Additionally, we conducted a forward
and backward as well as open search for further literature. A total of 5017 papers were
found during the initial database literature search. Those papers were narrowed down
to 691 papers, selected by title and abstract. Of those 691 papers, only 135 were selected
for further reading after scanning their content. Those 135 papers were then examined
thoroughly, and 23 papers remained and were found as relevant. These findings include
forward and backward as well as open search. We based the inclusion or exclusion of
studies on the implementation of gamification and nudging as well as the implemented
artifact. Concerning the latter, we here referred to the taxonomy of Knote et al. [3].
However, we also included artifacts that do not fit to this taxonomy, based on the
findings of Tussyadiah and Miller [34], who state that robotic artifacts are similar to
virtual agents, which are defined in the taxonomy, and provide the same outcome.
Concerning gamification and nudging, we included studies that apply to the definitions
we describe in the theoretical background and excluded those that do not.

Consequently, the results of the gathered literature are then organized in concept
matrices according to Webster and Watson to gain a deeper understanding of the
composition of current persuasive design elements for SPA [31]. SPA come in different
forms and shapes with various features; thus, SPA need to be categorized accordingly.
To categorize SPA a simplified taxonomy by Knote et al. [3] is used, where only
categories relevant to this topic are included, such as communication and
representation. Literature that does not implement SPA but instead theorizes about SPA
or implements related artifacts such as robots is listed in the “other” category.
Gamification and digital nudging design elements will be categorized according to
simplified taxonomies by Schobel et al. [43, 44]. These taxonomies will be narrowed
down to relevant categories and combined considering similarities and differences of
design elements of gamification and digital nudging.

4 Results

The 23 analyzed papers show a heterogenous mixture of journal and conference
contributions as well as gray literature. Unlike the composition, the publication dates
are more homogenous; almost all publications are from the late 2010s with a few
exceptions from the 2000s. We examined the 23 resulting papers regarding their
implementation of SPA and use of persuasive design elements such as gamification and
digital nudging. The detailed results regarding the composition of SPA and similar
artifacts can be found in Table 2 (see 4.1). Detailed results regarding the composition
of persuasive design elements can be found in Table 3 (see 4.2).



4.1  Status Quo of SPA Design with Persuasive Features

The table below shows the status quo of the design of SPA that include persuasive
design features from the literature we included. We used the taxonomy provided by
Knote et al. [3] as a blueprint and simplified the taxonomy for our research.

£ e :
3 : | =z E
1 = =
c% E g 3 g s
Author (Year) T|IA|V|(P|U|B|1|2|S|D|N|C|O 3
Backhaus et al. (2018) X | X X X | X X
Brotman et al. (2015) X X
Dokukina/Gumanova (2020) | X X
Eigenbrod/Janson (2018) X
Falk et al. (2018) X X X X | X
Filimon et al. (2019) X X X X | X
Fischbach et al. (2018) X | X X X X X[ X | X
Fogli et al. (2016) X X X X X X
Hwang et al. (2019) X X X[ X X X
Kocielnik et al. (2016) X
Kuz et al. (2017) X X X X X
Lange et al. (2020) X X X X X X
Lechler et al. (2019) X X X X X
Maedche et al. (2019)
Martinez-Miranda et al.
(2008) X X X X X X X
Sheth et al. (2019) X X X X X X
Silva-Coira et al. (2016) X X X X | X
Smutny/Schreiberova (2020) | X | X | X X X X X | X X
Strohmann et al. (2018) X
Turk (2017) X | X X X X X[ X | X
Tussyadiah/Miller (2019) X
Weisz et al. (2019) X X | X X X
Xiao et al. (2019) X X | X X X
Sum (23) 13 5 5 1 8 8 9 6 10 5 9 7 4 16
T = text; A = audio/voice; V = video/visual; P = passive; U = unidirectional; B = bidirectional;
1 =low complexity (rule-based, basic NLP); 2 = high complexity (advanced NLP and ML);
S = static; D = adaptive; N = none; C = virtual character; O = audio/voice only
Other = including non-SPA artifacts such as robots or literature simply theorizing about persuasive
design for SPA (e.g., future research directions)

Table 2. Status Quo of Smart Personal Assistants with Persuasive Features



We observed that most implementations in this study are mainly text-based (13 out
of 23 studies), with a few exceptions that incorporate audio or voice (5) and visual
forms (5) of communication. The interaction directionality (i.e., whether the interaction
is one- or two-sided) is split relatively evenly (8 studies each). The complexity of the
viewed SPA is also split with a slight tendency towards lesser complexity, with 9
studies choosing less complex and 6 studies opting for a more complex SPA design.
This suggests that the current SPA design is built upon less complex methods like
simple rule-based SPA or simple natural language applications in contrast to complex
and advanced natural language processing and machine learning methods. SPA
behavior is also tilted towards less complex static SPA in contrast to adaptive SPA (e.g.,
SPA that can be personalized), with 10 studies opting for static and only 5 for adaptive.
The representation of SPA is mixed. Most text-based SPA do not use any form of
representation (9), whereas SPA that use other forms of communication tend to have
visual (7) and/or voice (4) representation. Additionally, it is noteworthy that many
studies, regardless of whether they implement an actual SPA or not, at least indirectly
acknowledge the existence of some persuasive influence in their study.

4.2  Persuasive Design Elements from Literature

A large portion of literature we analyzed does not directly implement an SPA. Instead,
many authors rather chose to theorize about persuasive designs for SPA or simply
highlighted persuasive effects they observed. Moreover, unlike the overall design of
SPA with persuasive features as presented above, the use of design elements referring
to digital nudging and gamification is less consistent, as can be seen in Table 2 above.

However, analyzing the designs of the included SPA, we can still identify a certain
pattern. There is a clear tendency towards the use of information elements (14)
exclusively from nudging and feedback elements (10), which exist in both gamification
and nudging. Moreover, 10 studies also combine feedback and information elements
(see [34, 46-54]), resulting in what we call an information-feedback pattern. However,
looking at other elements from both nudging and gamification on their own, we observe
a rather nonuniform distribution of several design elements. Some elements —
specifically from nudging — are missing entirely, like the default element to induce a
desired behavior. Thus, we could not observe a clear tendency in design elements
referring to gamification only, unlike with design elements that refer to digital nudging
only (i.e., information elements). Regardless, game design elements are used for SPA
to a certain degree. The most prominent observation of a game design element that
exclusively refers to gamification is design elements that address the collection (5)
mechanic. These include the collection of points or badges. Persuasive design elements
that refer to both gamification and digital nudging, like design elements that address
social norms and interactions, are being used as well. Studies use social comparison
(3), as in rankings, and social collaboration (2), as in teamwork or trading things (e.g.,
virtual goods).

Additionally, it is noteworthy that some persuasive design elements are not being
used at all. We could not observe design elements referring to progress (e.g., progress
bars, levels) and default (e.g., default settings).



Author (Year) R 1 F T L S P C A Z
Backhaus et al. (2018) X
Brotman et al. (2015) X X X
Dokukina/Gumanova (2020) X X X X
Eigenbrod/Janson (2018) X X
Falk et al. (2018) X
Filimon et al. (2019) X X
Fischbach et al. (2018) X
Fogli et al. (2016) X X
Hwang et al. (2019) X X
Kocielnik et al. (2016) X X
Kuz et al. (2017) X
Lange et al. (2020) X
Lechler et al. (2019) X X X
Maedche et al. (2019)
Martinez-Miranda et al. (2008) X X
Sheth et al. (2019) X
Silva-Coira et al. (2016) X X X
Smutny/Schreiberova (2020)
Strohmann et al. (2018) X X
Turk (2017) X | X | X
Tussyadiah/Miller (2019) X X X
Weisz et al. (2019) X X
Xiao et al. (2019) X X
Sum (23) 5 14 11 1 3 2 0 5 1 1

R = representation (framing, avatars); I = information (knowledge, hints); F = feedback (response);
T = time (pressure); L = social comparison (leaderboards); S = social collaboration (interaction,
exchange); P = progress (levels, bars); C = collection (points, badges); A = aspiration (goals, quests);
Z = gameful or playful design only

Table 3. State-of-the-Art Persuasive Design Elements from Literature

4.3 Text-Based Information and Feedback Assistants

In the results of our structured literature analysis we found a common design pattern
among existing SPA. This pattern defined by its usage of persuasive design elements
and general SPA properties. We define this pattern of text-based information and
feedback assistants as TIFA, which can be considered a subcategory and/or design
pattern of SPA. Artifacts that can be categorized as TIFA also show a tendency to
unidirectional communication, static behavior and low complexity. This highlights the
role of artifacts that fit the TIFA pattern. This approach to pSPA focuses on simple,
unidirectional user—SPA interaction without adaptive behavior or advanced NLP/ML
methods, which indicates some sort of “mentor” or “instructor” role of those pSPA.
This TIFA pattern diverges from general observed SPA design in two ways. To



illustrate how general SPA or pSPA compare to TIFA, we compare the concepts (see
Figure 2; note that scales are relative and not an absolute representation of literature).
First, TIFA are less complex regarding technology and implementation than regular
SPA or other observed pSPA implementations. Second, TIFA focus entirely on two
persuasive design elements — information and feedback. However, this does not imply
TIFA cannot be supported by other persuasive design elements.

Design comparison SPA comparison
—All TIFA —All TIFA

Communication
Representation

Aspiration Information
X Representation Directionality
Collection Feedback
Soc. collaboration Time

Behavior Complexity
Soc. comparison

Figure 2.Comparison of observed SPA and TIFA pattern

We observed that some TIFA may implement design elements that use collection
and social comparison, although these are not the norm for this pSPA pattern. The only
true exception to this pattern is “ElliQ” [52], which is an embodied agent (e.g., robotic
artifact) that combines information and feedback with focus on audiovisual interaction.
This advanced artifact is also able to adapt to user behavior and the emotional state to
provide adequate feedback.

5 Discussion and Contributions

5.1 The State of SPA Research and Persuasive Design

The goal of our systematic literature review was to provide an overview of designs with
persuasive elements currently used in SPA research. In doing so, we answered two
research questions with this study. Firstly, we want to stress that methodological
research concerning a persuasive design for SPA is lacking and should be pursued in
further research to gain more detailed knowledge. Secondly, we must clarify that some
authors do not explicitly call their artifact an SPA or state that they implemented a
persuasive design. Instead, some simply call their artifacts “agents” (e.g., [34, 55])
and/or highlight persuasive effects such as behavioral changes trough persuasive design
elements (e.g., [34, 49, 55, 56]). Additionally, some other authors do not implement an
SPA, persuasive design or other artifact at all. However, they do theorize about
persuasive design regarding SPA. Many highlight the positive effects of designing the



interaction in an engaging, game-like way, citing possible persuasive design elements
derived from gamification such as rewards or reminders (e.g., [46, 50, 57-60]). Many
other authors highlight the possible effects and uses of digital nudging for SPA by
theorizing about its effects or implementation (e.g., [9, 34, 4749, 51-54, 61-63]).
Simply selecting and combining game design elements (or nudge elements
respectively) does not necessarily support the intended behavioral change of users.
There is some support in literature that one cannot refer to standardized solutions by
simply integrating badges or points [64] to make an SPA interaction more entertaining.
Likewise, when designing pSPA it needs to be considered how game design elements
and nudge elements need to be designed and adapted to a context an SPA is interacting
in. In general, authors that choose to focus on theorizing about the uses of persuasive
design or effects on user behavior of SPA always include either gamification or digital
nudging, with the latter being the prevalent theme. Authors repeatedly recognize the
potential effects on user behavior and acknowledge future research potential regarding
the application of gamification and/or digital nudging to SPA (e.g., [9, 64]).

In our study we find several persuasive design elements are being used that refer to
the concepts of gamification and digital nudging. Some of them are used less frequently
with no recognizable pattern, and others are used rather often with a recognizable
pattern, often even combined. The prime example for this is the combination of the
design elements of information and feedback [34, 46—-54]. As described, many authors
use those design elements either on their own or in combination. All studies, except
one, that combine these elements use text-based SPA. This marks the greatest
commonality that can be observed when analyzing current SPA that implement
persuasive design elements. According to our literature analysis, this seems to be the
go-to pattern for designing persuasive smart personal assistants. We emphasize on this
pattern that we found in literature specifically, because of its prevalent usage over in
multiple studies, where no other combination of design elements and SPA properties
has shown usage to such an extent. However, this does not imply that there are no other
patterns or combinations that may be relevant as well which other studies may find.

In general, many SPA designs incorporate persuasive elements, and authors use a
persuasive design for their SPA, although most often only in an implicit way. In other
words, many researchers do not explicitly apply persuasive design to their SPA but
instead recognize the persuasive character and potential of their implementations
retrospectively. This may point towards a lack of awareness about persuasive design
and theory. On the other hand, authors are in fact aware of the effects. Considering the
shortcomings in current SPA design and research as well as the highlighted potential of
pSPA, we want to emphasize the importance of gaining awareness and consequently
knowledge about this topic. Nevertheless, first approaches to designing persuasive
agents or at least theorizing about persuasive effects of SPA designs that include
gamification or digital nudging concepts can be found in the current literature. Another
factor we want to highlight is that the majority of studies do not focus on the use of
theories, psychological needs and effects or the preferences of the users but rather use
ad hoc implementations of persuasive design. Another issue present in current SPA
design research is the choice of persuasive design elements. While a common theme



for information and feedback design elements can be observed, this cannot be said for
other persuasive design elements.

Lastly, we want to state it may be valuable to examine progress, default and status
quo design elements more closely to get an understanding why these are not used in the
literature and may not work for pSPA design. In this regard, other studies may find
different patterns similar to TIFA or entirely new ones in the future as research
continues, designs change, and new artifacts are developed.

5.2 Theoretical and Practical Contributions

With our study, we provide implications for research and practice. Our research
contributes to theory regarding general SPA interaction and design as well as theory
about gamification and digital nudging. As a result of our systematic literature analysis,
we identified the state-of-the-art persuasive design of today’s SPA that is leaning
towards SPA that primarily incorporate digital nudging and, to a certain degree, some
game design elements. We introduce the TIFA pattern as a prevalent state-of-the-art
theme for the design of current pSPA. We also identified several general shortcomings
in current SPA design research and presented possible approaches to address those
issues. Therefore, we contribute to theory by highlighting areas for future research
about pSPA and about how to make a human—SPA interaction more meaningful.
Practical implications can be given to developers of SPA about what to consider to
better motivate and support users in an interaction with an SPA. From a practical
perspective it is important to consider SPA designs that focus on how to better engage
users in a SPA interaction to make it more effective and efficient for both the user and
the constructor or a SPA (mainly a company or an institution). As a result, with our
work, we provide a novel approach to practitioners about what to care about when
constructing pSPA.

6 Conclusion, Limitations and Future Research

The goal of our paper was twofold. First, we wanted to provide an overview of the
status quo of SPA design in order to describe a state-of-the-art design for persuasive
smart personal assistants (RQ1). Second, we wanted to analyze how current SPA
designs incorporate persuasive design features that refer to the concepts of gamification
and nudging (RQ2). To address our research questions, we therefore conducted a
structured literature review using established literature review methodology.

We presented theoretical studies and practical insights about the potential of SPA in
general as well as the emerging opportunities for future research and practical
applications of pSPA. In this regard we also presented a prevalent theme or pattern in
current SPA with persuasive features that we define as TIFA. This pattern takes both
technical properties of SPA as well as persuasive design features into account that refer
to gamification and digital nudging concepts. Additionally, as a result of our structured
literature review, we find that today there is virtually no methodical research that
directly addresses persuasive design approaches for SPA. However, studies that use



gamification and nudging in combination do acknowledge the persuasive character of
their artifacts to a certain degree. However, we also have to address our own limitations
in this regard. As with all literature-based research, our contribution as well is limited
by our decisions to include or exclude certain studies, our definition of keywords and
our search process. Moreover, the TIFA pattern we found in literature may or may not
be supported by other, future studies based on the literature they include. As we earlier
mentioned, we may have also missed other commonalities or themes in SPA research
that refer to persuasive design. Disregarding potential limitations of our research, we in
general want to highlight a potential research gap for the persuasive design of SPA that
offers directions for future research. Future research should therefore focus on
methodical design approaches, such as DSR, towards generalizable pSPA designs.
Furthermore, conducting a meta-analysis on the topic of persuasive designs for SPA or
pSPA designs may be a worthwhile proposition for future research.

Overall, based on our structured literature analysis we can summarize that explicit
persuasive design in SPA research provides promising future research directions since
many studies already acknowledge the implicit persuasive character of their SPA. We
hope our contribution will encourage researchers to address the limitations and future
directions that we presented.
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