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Persuasive design principles (PDP) of persuasive system features framework
have shown impressive results from the context of user engagement and
acceptance as well as continuous usage towards the persuasive systems
involved. Yet, available literatures do not thoroughly address the
implementation of these design principles specifically in mobile applications
and there is insufficient discussion on the impact of the principles in relation
to the overall achievement of mobile applications. Hence, this research was
conducted with the aim to qualitatively explore the way PDP were
implemented across three different levels of mobile applications’ attainment.
For this study, seven semi-structured interviews were conducted with the
involvement of fifteen (15) Android mobile applications in the area of utilities
category. These mobile applications were then categorized into three
categories which is successful, partially successful and less successful based
on their numbers of mobile applications downloaded for three consecutive
years. The results from the content analysis revealed that each of the PDP were
implemented in many ways yet the most common applied principles are
reduction, tailoring and personalization. However, the analysis also shows low
numbers of implementation from the system credibility and social support
category. In addition, most of the mobile applications of the successful
category have implemented a lot more PDP as compared to the other two
mobile application categories. The results from this study has provide
significance towards developers, practitioners as well as the scholars
from the contextual perspective of persuasive system framework also the
practical values of the principles specifically the implementation in mobile
application development.
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1. INTRODUCTION

Persuasive is one of the imperative qualities that software products such as interactive tools, websites,
software systems and mobile applications should have. Furthermore, persuasive quality has been listed as the
essence for great user experience other than usability (quality of software products), utility (usefulness of
software products), graphic design (personality expression of software products) and functional integrity
(credibility of software products) [1, 2]. Although persuasive technology studies have been available since the
early of 2000s and the impacts of this implementation have been known by the persuasive technology scholars,
yet this domain especially the incorporation of the persuasive principles in mobile applications are still
omnipresence. Furthermore, the motivation behind this study is that there are thousands of mobile applications
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release daily in the mobile application stores, yet recent statistics have shown that the quality of mobile
applications have been declined hence resulting in more mobile applications being abandoned [3] or only used
once [4, 5] and being neglected on uninstalled by the users [6]. This situation does not only affect the credibility
which represents the developers, it also may even affect the revenue gained by the companies for that particular
mobile application. Feng, Hoegler and Stucky [7] and Wohl, Parush, Kim, and Warren [8] described one of the
major cause that lead towards this situation is the mobile application design and quality. This shows that there
is the need for more researches conducted specifically on the incorporation of persuasive design principles in
mobile application development. Hence, the incorporation of persuasive technology principles through the
functions and features of the maobile application is hoped to improve the quality of the software products. This
is because, there are numbers of empirical studies pertinent to the research of persuasive technology principles
have shown promising results in getting the users to perform the action which can lead towards continuous
usage and user engagement.

The significance of this study is to identify the way persuasive design principles being implemented
and how these design principles may have affected the performance of the mobile applications selected for this
study. In doing so, this study is able to highlight the importance of persuasive aspects in mobile application
development in elevating the quality of the products developed for the users.

2. LITERATURE REVIEW

The studies of persuasive technology were built on multi-disciplinary domain such as human-
computer interaction and psychological behaviorism. Theories such as Information Processing Theory [9],
Cognitive Consistency Theory [10], Elaboration Likelihood Model [11] and Fogg’s Behavioral Model [12] are
some of the theories that generally explained the persuasion process and focused on narrower area of
persuasion. Furthermore, these theories also have been associated with the requirements and the nature of
human-computer interaction as to elevate and enable the improvement of the overall persuasion process with
the involvement of technology. To date, these theories and studies of behavioral and attitude studies have been
the fundamental for the development of persuasive design principles’ model and framework.

As for persuasive principles studies, there are three models and framework that have list out the
principles of persuasion. These models and framework include: Influence Technique Approach [13],
Functional Triad [14] and Persuasive System Features [15] which is a part from Persuasive System Design [15]
framework. The Influence Technique Approach was introduced by Cialdini [16] has explained and identified
the reasons for the decision made by individuals through six techniques of persuasion. These techniques include
reciprocation, commitment and consistency, social proof, liking, authority and scarcity. Furthermore,
this approach has been widely implemented and applied in diverse areas of studies such as marketing [17-19]
and proper information delivery (communication process) as the understanding of these techniques allow the
individuals to master the fundamental techniques of persuasion in the daily life. Although this theory is
well-known and has been widely applied in the discussion for the proper implementation of the principles are
too vague and each of the technique does not specify on the perspective of technological development.
Hence, there is lacking of a structural guideline that can be referred especially by the practitioners for the
implementation in mobile application development.

Next, Fogg [20] has performed much more in-depth studies on persuasion and computational products
hence he has proposed a framework which is known as Functional Triad [20]. The main objective of this
framework is to provide the classification of computational roles from the perspective of users that comprised
with tools, media and social actors and for each of the roles, there are several persuasive principles listed to
represent as well as support the core functions of that particular roles. The persuasive principles of Functional
Triad are listed in Table 1. The first role of computational product known as tools play the role of increasing
users’ capability by reducing the effort required for the users to complete a certain action and providing a set
of personalized information related to the users. Hence, the computational products that incorporated the
principles which have represented certain purposes will be much more persuaded. Secondly, the media
category is usually applied to provide experiences to the users in three different ways which is either through
cause-and-effect, environmental and through object. Now, the role of media can be seen through the virtual
reality technology as it allows the users to experience new environment without involving any harmful
consequences yet they are still able to gain the experience from the situation or the environment which they
have been assigned on. Lastly, social actors help to create virtual relationship in between users and the
technological products. This relationship is usually created by the interactive and appealing
interface design, giving encouragement or positive feedbacks or even providing familiar and understandable
languages or sentences.

Although this framework has been recognized by the researchers of persuasive technology studies,
there are several deficiencies that can be identified. As mentioned by Harjumaa and Oinas-kukkonen [21] also
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with the support from literature review analysis conducted in the range of 2006 to 2016 for studies conducted
and published in relevant journals and conference proceedings in persuasive technology studies show that most
of the principles implemented are from the tools category and there is only little number of studies which have
been implemented the principles of the media and social role categories. Moreover, Fogg in his book,
Persuasive Technology: Using Computers to Change What We Think and Do [12] has discussed on the need
of credibility in a persuasive system. Yet, this need is not included and deliberated in the Functional Triad.
In addition to that, the principles included in this framework are acceptable for the development of information
system yet it does not further explain in the context of software requirement thoroughly and in more detailed.
The third model is persuasive design principles which isa part from persuasive system design; a model
proposed by Oinas-Kukkonen and Harjumaa [15] that discussed and emphasized the overall development
process of persuasive system. Persuasive design principles are a set of comprehensive non-functional
requirements which represent the specification of content and functionality of a persuasive system.
Furthermore, PSD comprised with four main categories which are primary task support (support the main task
of the system), dialogue support (support the virtual relationship and communication of the system), system
credibility support (create perceived credibility for the system) and social support (leveraging social influence
within the users of the system). The persuasive design principles for these categories are listed in Table 1.

Table 1. The persuasive of the functional triad [17] and persuasive system design [20]

Roles Persuasive principles Category Persuasive Design Principles
Tools Reduction Primary task support Reduction
Tunneling Tunneling
Tailoring Tailoring
Suggestion Personalization
Self-monitoring Self-monitoring
Surveillance Simulation
Conditioning Rehearsal
Medium Simulated cause-and-effect Dialogue support Praise
Simulated environments Rewards
Simulated objects Reminders
Suggestion
Similarity
Liking
Social role
Social actor Physical System credibility support  Trustworthiness
Psychological Expertise
Language Surface credibility
Social dynamics Real-world feel
Social roles Authority
Third-party endorsement
Verifiability

Social support Social learning
Social comparison
Normative influence
Social facilitation
Cooperation
Competition
Recognition

As shown in the Table 1, the persuasive principles of the system features were comprised with much
more radical principles that emphasizes on system requirements with several new principles added as compared
to Functional Triad. Also, the categories support the aspect of system and the users as PDP covers the main
function of the persuasive system, ensure that there is a mutual relationship in between the users and the system
by giving the feedbacks and recommendation based on users’ needs, creating perceived credibility so that the
users will and may trust the information as well as the organizational or the bodies involved behind the
computational products and lastly giving the support needed by the users by providing a community of users
that have the same intention and aims. As mentioned before, the principles of this framework suit the
development of persuasive system and as mentioned by Oinas-Kukkonen and Harjumaa [15] these principles
should be transformed as software requirements and system features. On top of that, there are numbers of
studies that have proven that PSD are able to increase users’ adherence towards system, increase self-efficacy,
create technology acceptance, allow user engagement with high activation and retention rate, create emotional
and visual excitement and lead to user satisfaction with positive experience towards the incorporated software
products as shown in Table 2.
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Table 2. Previous studies of PDP

Persuasive technology principles benefit Researchers

Adherence towards system [21], [22], [23], [24], [25]

Perceived self-efficacy [26], [27], [28], [29], [30], [31]

Technology acceptance [32], [33], [34], [35], [36], [37], [38], [39], [40]

ﬁ;iﬁi&:?aetgin;nd retention rate) [32], [41], [42], [43], [44], [45], [46], [47], [48], [49], [50], [38]

User emotional and visual excitement [51, [47], [52]

ot 1,153,254 51,5114

Therefore, in this study, PSD is selected as the best guideline to identify the persuasive system design
implemented in the mobile applications selected for this study as it provides more detailed and comprehensive
set of system requirement that allows the systems developed to persuade the users and eventually will creating
user engagement, satisfaction and also created users’ adherence towards the mobile applications. The next
section of this paper will then discuss on research methodology, results and discussion as well as conclusions
of this study.

3. RESEARCH METHODOLOGY

The research design of this research follows multiple case studies as it supports the nature of the
research by allowing the researcher to gain in-depth understanding on the context of the persuasive technology
principles incorporated from the developers’ perspectives and experiences hence producing detailed
descriptions which will then be compared to identify the differences and similarities in between the cases.
For this study, three categories of mobile applications which are successful, partially successful and less
successful were identified and distinguished based on the numbers of application downloaded for the past three
years. Seven participants were selected among project leader, project managers and programmers as these
individuals have the adequate experiences and capabilities in ensuring the data collection process was able to
meet the objective of this research.

Table 3. Classification of mobile applications based on the categories
Categories of mobile Number of mobile application downloaded for the

Mobile applications (MA)

application past three years
Successful 4,8,9,314,1 10,000 — 100,000
Partially successful 2,10,11 1,000 - 10,000
Less successful 6,15,12,7,5,13 < 1,000

Furthermore, qualitative technique with in-depth interviews were applied for the data collection
process. As mentioned by (Gay, Mills and Airasian, [57] and Zikmund et al., [58]), in-depth interviews allow
the researcher to probe the participants in gaining thorough and in-depth interpretation of information based
on the participants point of view. During the interview session, a set of interview guideline was used and were
changed or more questions were added depending on the flow of the conversation. This was done to support
the statement given hence enabling the participants to provide detailed information of features and functions
incorporated in the mobile applications developed. In addition, the interviews were conducted in Malay and
English language and took approximately 90 to 110 minutes. Each of the interview sessions were tape-recorded
for the process of transcribing. Moreover, content and thematic analysis were conducted. NVivo software was
used to analyzed the content of the interview before the data were compared within the cases and in-between
the cases.

4. RESULT

Provide a statement that what is expected, as stated in the "Introduction” chapter can ultimately result
in "Results and Discussion™ chapter, so there is compatibility. Moreover, it can also be added the prospect of
the development of research results and application prospects of further studies into the next (based on result
and discussion). From the analysis, it shows that there were several distinctive differences for the incorporation
of persuasive system design principles among the three categories of mobile applications. As shown in
Table 4, mobile applications of the successful category have incorporated a lot more persuasive principles as
compared to the other two categories.
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Table 4. The incorporation of persuasive design principles across the three categories of mobile applications

Successful Partially Successful Less Successful
Primary Task Support Reduction Reduction Reduction
Tunneling Tunneling Tunneling
Tailoring Tailoring Tailoring
Personalization Personalization Personalization
Self-monitoring Simulation
Rehearsal Rehearsal
Dialogue Support Liking Liking Liking
Praise Praise
Reminders
Rewards
Similarity
Suggestion
System Credibility Support ~ Trustworthiness Expertise Expertise
Expertise
Third-party endorsement
Verifiability
Surface credibility
Social Support Social facilitation

Cooperation

4.1. The Incorporation of PDP of the Primary Task Support Category

The primary task support category includes design principles which were mostly incorporated as to
elevate the ability and motivation of the users to perform the action or use the mobile applications. From the
table below, most of the persuasive design principles were incorporated in almost all of the mobile applications.
Yet, several design principles such as self-monitoring, simulation and rehearsal were absent in the partially
successful and less successful category.

Table 5. Numbers of persuasive design principles of the PTS incorporated across categories

Persuasive design principles Successful Partially successful Less successful
(out of 6) (out of 3) (out of 6)

Reduction 6 3 5
Tunneling 4 1 2
Tailoring 5 2 4
Personalization 6 2 3
Self-monitoring 2 - -
Simulation 1 1

Rehearsal 1 1

The principle of reduction was found to be the most incorporated primary task support principles
across the three categories. The majority of the mobile applications 14 out of 15 mobile applications have
applied this design principle commonly through the one-click button and the automatic geo-location detection
system. Furthermore, tailoring and personalization were found in almost all of the mobile applications of the
three categories as 11 out of 15 mobile applications have incorporated these two design principles. Tailoring
were implemented in the form of tailored notifications, feedbacks and attributes based on users’ personal
preferences while personalization was identified through the way the mobile applications allowed the users to
personalize the mobile applications according to their needs such as their information background, maps
selection, and languages. In addition, four out of seven mobile developers have mentioned that it is imperative
to allow the users to cater the information or the content of the mobile applications to their preferences as
mobile application should be personalized as the mobile phones were made to be individualistic for the users.

Tunneling were identified in most of the mobile applications in the successful category (4 out of 6)
while this design principle was only incorporated in one mobile application for both of partially and
less successful category. This design principle was commonly implemented through the sequence of activities
or actions required by the users to complete. The remaining primary task support design principles were found
in far fewer mobile applications. Self-monitoring (2 out of 15), rehearsal (2 out of 15) and simulation
(1 out of 15). Self-monitoring was incorporated by monitoring and reviewing users’ vehicles’ speed and
monthly spending habit while rehearsal was identified through the mobile applications which allow the users
to rehearse the activity by allowing the users to follow the required steps through real-time instructions of
tutorial process. Finally, simulation was identified as the mobile application allows the users to experimenting
with the elements of photography for the pictures taken.
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4.2. The Incorporation of PDP of the Dialogue Support Category

The dialogue support category includes design principles that help to support virtual relationship of
human-computer interactions. The incorporation of persuasive design principles of this category was not
comprehensive despite the benefits of the principles towards interpersonal interactions. Overall, the design
principles of dialogue support category were only identified in the successful category. Furthermore, based on
the Table 6, liking was the most incorporated design principles followed by reminder and similarity while
social role was found to be absent in the maobile applications selected.

Table 6. Numbers of persuasive design principles of the DS incorporated across categories

Persuasive design principles Successful Partially successful Less successful
(out of 6) (out of 3) (out of 6)

Praise 1 1 -

Reward 1

Reminder 3

Suggestion 1

Similarity 3 -

Liking 3 2 1

Social role - R

Liking was mostly implemented in a way that the mobile applications were considered based on the
aesthetical aspect such as appealing visual and information display and pleasing interface design. Furthermore,
reminder was incorporated by sending alerts of users’ speed limit to remind them on their driving behavior or
personalized notifications to remind the users on their train schedule. Similarity were identified by the used of
social cues in the mobile applications such as providing similar map interface as the Google maps and creating
the same interface as the main company’s website. Moreover, praise was given as an appreciation to the users
through the messages sent to the users when they have completed their tickets purchased and once the users
manage to get full stars on the picture captured through the simulation module. In addition, reward was given
to the users in a form of virtual medal which consist of gold, silver and bronze to represent their level of
achievement and to encourage them once they have made an update on the train real-time status. Finally,
suggestion was identified as the application provide food articles and restaurants suggestions based on users’
previous personal preferences and locations.

4.3. The Incorporation of PDP of the System Credibility Support Category

The system credibility support category includes design principles which will create perceived
credibility and elevate the persuasive capability of the mobile applications. Nevertheless, this category was not
well incorporated in the mobile applications selected for this study as most of these design principles were
incorporated in the successful category. Yet, the principle of expertise was identified in one mobile application
for each of the category. However, the real-world feel principle was unidentified in the fifteen mobile
applications involved in this study.

Table 7. Numbers of persuasive design principles of the SCS incorporates across categories

Persuasive desian principles Successful Partially successful Less successful
gnp P (out of 6) (out of 3) (out of 6)

Trustworthiness - -

Expertise 1 1 1

Surface credibility 2 - -

Real-world feel

Authority 4

Third-party endorsement 4

Verifiability 2

Trustworthiness design principle was identified through the mobile application that delivered truthful
and accurate information. The credibility and trustworthiness of the information delivered was associated with
the involvement of expertise such as the experience in the area of expertise, authority or having the endorsement
from a third reliable party such as the involvement of the bodies of government or private sectors.
The involvement of these credible organizations will create perceived credibility to the users. The incorporation
of these design principles was identified as these applications were developed based on the sources from two
reputed and well-known halal organizations in Malaysia, developed by an individual that has more than five
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years’ experience in photography and lastly developed based on the information available on the Malaysia’s
government website.

Surface credibility design principle was identified based on the resemblance of the organization which
the mobile application representing. As an example, the two mobile applications identified with surface
credibility were aesthetically design based on the corporate identity also the main website of the organization
represented. Finally, verifiability is the ability for the users to verify the accuracy of the information delivered.
Two of the mobile applications have provided a link and a section that contains contact number of organization
involved and the organization’s website for the users to validate the information presented as well as the
credibility of the mobile application.

4.4. The Incorporation of PDP of the Social Support Category

The social support category includes design principles which help to elevate social support among the
mobile application’s users. Based on the Table 8, the principles from this category were mostly have not been
incorporated in the mobile applications. From the analysis, only social facilitation and cooperation were
identified in two out of fifteen mobile applications.

Table 8. Numbers of persuasive design principles of the SSC incorporated across categories

Persuasive design principles Successful Partially successful Less successful
(out of 6) (out of 3) (out of 6)

Social learning - - _

Social comparison

Normative influence -

Social facilitation 2

Cooperation 2

Competition

Recognition

In both of the mobile applications, social facilitations were implemented by providing a platform for
information sharing among the users. In addition, cooperation was implemented which allow the users to
encourage among themselves for much more engaging activities by providing real-time status updates or
reports on the current situations.

5. CONCLUSION

In conclusion, it is obviously noticed that the incorporation of persuasive design principles has shown
to be associated with the achievement of mobile applications as higher numbers of persuasive features have
led to higher number of mobile applications downloaded. This paper aims to identify the way persuasive design
principles implemented in three mobile applications’ attainment and also to see the correlation in between the
implementation of these persuasive principles towards the achievement of the selected mobile applications.
To achieve these objective, 15 Android mobile applications were selected of the utilities category and
semi-structured interviews were conducted with seven mobile developers. Furthermore, probing technique was
uses during the interview to gain thorough description on the way PDPs were implemented in the mobile
application developed.

The content analysis from the interviews revealed that the principles of the primary task support
category is the most frequently implemented principles with reduction, tailoring and personalization being the
most applied as these design principles can almost be identified across the three categories of mobile
applications. Overall, reduction was implemented by creating a one-click button and automated geo-location
detection system and tailoring and personalization were identified by the mobile applications that provide
tailored content or information that is curated based on users’ preferences which is usually identified by the
users after they have installed the mobile application. Furthermore, based on the cross-cases analysis conducted
have showed that the mobile applications of the successful category have implemented almost 68% of the
persuasive design principles compared to the partially successful category which is 32% and less successful
which is only nearly 21%. However, as stated by Oinas-Kukkonen and Harjumaa [21], the incorporation of
these design principles should be applied based on the requirement of the system. Yet, the implementation of
two or more principles for a single function for example reduction-tailoring-personalization allow to create
much more superior persuasion towards the users.

However, this study also revealed several shortcomings which should be given the attention on for
the improvement of further studies. Based on the analysis, there are only selected design principles which have
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been incorporated of the system credibility and social support categories. Both of these categories have said to
be giving much more persuasion effect for creating perceived credibility on the software products also creating
a community within the users of the mobile application. Hence, the incorporation of these design principles is
imperative for a better quality of mobile applications.

As a conclusion, persuasive design principles have provided the adequate application guideline which
comprised the non-functional requirements along with the need of the mobile applications as well as the users
based on the four categories. Nevertheless, these principles should be highlighted and emphasized by the
research community also for the developers to improve and provide the knowledge of the guideline and the
way persuasive design principles should be applied in the mobile application development.
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