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Abstract

Public Security User Interfaces (PSUIs) are a relative new approach
to increasing cybersecurity awareness and promoting secure be-
havior in public and semi-public spaces. Unlike traditional methods
such as emails or mobile apps, PSUIs use dynamic content and inter-
active elements to engage users in real time and promote proactive
security measures. This paper explores the design and implementa-
tion of a previously introduced concept of PSUIs through a use case,
driving awareness and adoption of password managers. Drawing in-
sights from a pilot study (N=5) and a main study (N=25), we identify
a set of implications for designing PSUIs that prioritize engagement
strategies, actionable outcomes, accessibility and inclusivity, and
normalizing mistakes. Key challenges include content adaptation,
audience dynamics, and privacy. By bridging the gap between pub-
lic engagement and cybersecurity education, this work lays the
foundation for future research and practical implementation of
PSUIs as a tool to foster secure digital habits.

CCS Concepts

« Security and Privacy — Human and societal aspects of se-
curity and privacy; - Human-centered computing — Human-
computer interaction.
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1 Introduction

Public Security User Interfaces (PSUIs) are any type of interface
positioned in shared, non-personal areas that offers information or
the opportunity to interact with security-related topics [33]. They
have been proposed as a promising approach for use in public and
semi-public spaces - for instance, through interactive public dis-
plays — to promote cybersecurity awareness and encourage secure
behavior. Public displays can serve as dynamic educational tools
that use interactivity and contextual cues to raise cybersecurity
awareness among diverse audiences. By embedding engaging con-
tent in everyday environments, they can make security concepts
more accessible, encourage reflection, and promote safer digital be-
haviors in a non-intrusive manner. Over the past decade, there has
been increasing attention to interactive public displays for various
applications, ranging from community engagement to education
[11]. However, their potential for addressing pressing cybersecurity
issues remains underexplored.

The challenge of fostering secure behavior is rooted in the com-
plexity of behavioral change. As Sasse et al.’s [42] Security Learning
Curve emphasizes, behavior change occurs progressively through
stages of knowledge acquisition, concordance, self-efficacy, imple-
mentation, and embedding. By delivering tailored security content
in real-time and incorporating interactive elements, Public Security
User Interfaces can support users at each stage of the behavioral
learning curve. Public displays, with their ability to engage users in
real time, offer unique opportunities to support users across these
stages by delivering contextually relevant security information and
encouraging active participation. Furthermore, studies have shown
that gamified interventions can increase user motivation and reten-
tion in learning environments [46]. By incorporating gamification
elements into software applications further enhances engagement
and learning. When applied to Public Security User Interfaces, we
can transform abstract cybersecurity concepts into interactive and
memorable experiences.

As the need for effective security measures grows, designing
user-friendly interfaces for public display applications becomes
crucial. To address this challenge, we investigate the following
research question:

RQ: What are the learnings and the challenges in designing
interactive Public Security User Interfaces for promoting password
manager adoption?
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We investigate the challenges and opportunities for designing
PSUIs through a use case. More specifically, we first built a proto-
type and then implemented, Roby’s Password Mission, an interac-
tive quiz to promote password manager adoption using a gamified
experience. Insights from a pilot study and a main study inform
implications for design and reveal lessons learned for improving
their usability, engagement, and accessibility.

Contribution Statement. Our contributions to the emerging PSUI
field are twofold: (1) We design, implement and evaluate a functional
PSUI application aimed at urgent security concerns. The applica-
tion draws on prior research and user feedback, yielding concrete
insights into structuring security content in public and semi-public
settings. (2) We derive broader implications for future PSUIs and
identify open questions for future research.

2 Related Work

This chapter reviews existing research on how users engage with
security interfaces, the factors driving behavior change in cyberse-
curity, and the role of gamification in enhancing security education
and promoting secure behavior. It further discusses password man-
agers and the challenges surrounding their adoption, which form
the central focus of our application.

Interacting with Public Security User Interfaces. Public interfaces
can surpass traditional awareness methods (e.g., email campaigns,
workplace training, or social media) by providing location-specific
content at moments of spontaneous engagement (3, 5]. They elimi-
nate the need for personal devices or apps, so users can view and
interact with security information seamlessly without seeking it out.
These displays also deliver real-time updates, reach wider audiences
(including those not active on digital platforms), and integrate non-
disruptively with everyday environments, allowing users to absorb
essential security content without interrupting their usual routines.
Behavioral models, such as the Audience Funnel [32], outline pro-
gressive levels of engagement with public displays — from mere
awareness (i.e., passing by) to active interaction. Such models offer
a structured lens through which PSUIs can be designed, ensuring
content is suitable for both casual passersby and highly motivated
users. Group interactions, especially in shared environments such
as workplaces or educational institutions, can further support learn-
ing and participation, as individuals often encourage each other
to explore the display [31]. Early research on interactive public
displays primarily addressed single-user scenarios, such as Hermes
door displays [7]. Still, subsequent work recognized the value of
communal settings (e.g., hallways, break rooms), which can foster
engagement among co-located groups [10]. Mid-2000s innovations,
including GroupCast [30] and CoCollage [13], highlighted how such
displays can spark social interaction—an opportunity that PSUIs
could leverage to prompt collective dialogue around security topics.
Large-scale deployments, including the UBI-hotspot network in
Oulu, Finland [19], demonstrated the ability of public displays to
foster long-term community engagement, a concept relevant to
security-focused networks in organizations. Public interfaces offer
distinct advantages over traditional methods like email campaigns,
including spontaneous engagement, real-time updates, and the abil-
ity to provide contextually relevant information without requiring
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additional devices or apps [3, 5]. Drawing from strategies in adver-
tising and public campaigns, PSUIs can leverage techniques such
as emotional appeal and targeted messaging to effectively promote
cybersecurity awareness and secure behavior.

Factors Influencing Behavioral Change in Cybersecurity. Behavior
change involves modifying actions, routines, and habits to achieve
specific outcomes [20]. In cybersecurity, this process is influenced
by cognitive, social, and environmental factors. Research in Human-
Computer Interaction (HCI) aims to understand why users engage
in certain behaviors and design interventions to support shifts
toward more secure practices. The process typically begins with
awareness, driven by personal motivations, external pressures, or
an understanding of the consequences of current actions. Educa-
tional tools and social influences may facilitate this awareness.
However, awareness alone is insufficient; motivation, either intrin-
sic (from personal goals and values) or extrinsic (from rewards
or social expectations) is crucial. According to Fogg’s Behavior
Model [15], motivation is necessary but insufficient without the
ability to act, which depends on having the required skills, knowl-
edge, and resources. Interventions like gamification and nudges
have been explored to make adopting new behaviors more intuitive
and less intimidating [39, 41]. Public displays may provide infor-
mation and encouragement for security-related behavior change.
However, achieving such change is challenging, often requiring
strong internal motivation and being influenced by the behavior
and expectations of others [28]. While a comprehensive discussion
of behavior change is beyond the scope of this paper, a framework
by Sasse et al. [42] highlights factors necessary for supporting
security-related behavior change in organizational settings. Their
security learning curve theory emphasizes the importance of aiding
employees in adopting secure routines. The curve consists of five
stages individuals need to navigate to effectively adopt and main-
tain secure practices, including (1) Concordance, (2) Self-efficacy, (3)
Implementation, (4) Embedding, and (5) Secure Behavior.

The Role of Gamification in Security Awareness Training. Gam-
ification uses game design elements to improve motivation and
behavior change [46]. Koivisto et al. [24] have demonstrated its
effectiveness in areas such as health, education, and crowdsourc-
ing. In security education, gamification has evolved as a prominent
approach to address challenges related to human error and user
engagement. Existing work on gamified security education includes
both serious games and gamified systems [26, 45, 48—50]. Serious
games, characterized by structured narratives and goal-oriented
gameplay, dominate in this area. Konig et al. [25] developed GHOST,
a turn-based game that simulates real-world security challenges,
leading to measurable improvements in security behaviors such as
screen locking and USB security. Similarly, Schreuders et al. [44]
proposed a game-based system involving points, tasks, and feed-
back mechanisms to teach computer security to undergraduate
students. Scalability remains a challenge as immersive experiences
often require significant resources and are difficult to scale for large
groups [17, 37, 47]. The lack of standardized methods in gamified se-
curity education has also been noted. Katsantonis et al. [23] propose
a concept map for effective design that emphasizes the integration
of pedagogical and technological elements.
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Password Manager Adoption: Behavioral Patterns and Challenges.
Despite their security advantages, password managers (PMs) face
significant adoption hurdles due to usability challenges and user
behavior. Designing an intuitive interface remains complex, as
developers must balance transparency with unobtrusiveness, while
ensuring users trust the system’s operations [8]. Many users remain
unaware of PMs or perceive them as unnecessary, continuing to rely
on insecure practices like password memorization and reuse [35,
36, 38].

The adoption process can be understood through migration the-
ory, which identifies push factors (dissatisfaction with current meth-
ods), pull factors (PM benefits like convenience and security), and
mooring factors (barriers like setup complexity) [2]. While frustra-
tion with insecure practices motivates some users to switch, others
resist due to perceived risks, such as reliance on a master password
or technical difficulties with autofill and cross-device synchroniza-
tion [21]. User behavior further complicates adoption, with many
employing multiple PMs as backups due to concerns about data loss
or sync failures [36]. Additionally, advanced features like password
generation and security audits are frequently underused because
of usability issues, such as difficulty entering complex passwords
or overwhelming alert systems [29, 38].

Password reuse remains prevalent, with users recycling approxi-
mately 60% of their credentials, often prioritizing convenience over
security despite understanding the risks [16]. Behavioral inertia
also plays a role, as many users prefer familiar but insecure meth-
ods, such as writing passwords on paper, rather than adapting to
new tools [29, 38]. Older adults, in particular, exhibit reluctance due
to distrust in cloud storage and a preference for physical record-
keeping, though family recommendations and security assurances
can encourage adoption [40].

Technical limitations further hinder PM adoption. Cloud-based
solutions depend on internet connectivity, while device-integrated
PMs often lack cross-platform compatibility [38]. In enterprise set-
tings, setup complexity and subscription costs deter smaller organi-
zations, despite the potential benefits [12]. Strict password policies
can also backfire, increasing IT burdens and reducing productivity,
suggesting a need for systems that align with human cognitive
constraints [9]. To improve adoption, PMs must address usability
flaws, enhance feedback mechanisms, and simplify integration into
users’ existing workflows. By balancing security with accessibility,
developers can encourage wider acceptance and more effective use
of password management tools.

Summary Existing literature underscores the potential of public
displays to promote awareness and behavioral change but falls
short in addressing cybersecurity-specific challenges. Similarly,
while gamification has shown promise in improving user engage-
ment with cybersecurity topics, its application to PSUIs is yet to
be explored. This paper addresses these gaps by developing and
evaluating a PSUI designed specifically for cybersecurity education.

3 Methodology

To explore the practical application of PSUIs, we implemented a
prototype display application designed to promote awareness and
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adoption of password managers. Our methodology follows a human-
centered design approach involving iterative prototyping, feedback
collection, and preliminary evaluation.

The development process was informed by prior conceptual
work on PSUIs [33] and guided by principles from behavioral psy-
chology and human-computer interaction [1, 34]. The prototype
was designed around principles of persuasive design [14] and gami-
fied learning [18], using narrative storytelling, immediate feedback,
and progress visualization to engage users and promote reflection
on password management practices.

We first defined learning objectives aligned with key stages of
the Security Learning Curve: knowledge acquisition, concordance,
self-efficacy, and habit formation. Based on these goals, we de-
signed an interactive quiz-based application, tailored for use on
large touch-enabled public displays. Following the implementation,
we conducted a pre-study to gather early feedback on usability, en-
gagement, and the app’s perceived educational value. The collected
insights were used to refine the design for the next iteration and
the main user study.

3.1 App Walkthrough: Roby’s Password Mission

The main purpose of this use case is to promote awareness about
cybersecurity, specifically password managers, through PSUIs. The
quiz-based application aims to educate users on the importance of
secure password behavior, the general functionality of a password
manager and motivate them to integrate password managers into
their daily lives.

As the interface is designed for a public display, its primary goal
is to capture user attention. The introduction page (see Figure 1-a)
includes the quiz’s name, a short description, and an indicator that
the screen is interactive, featuring a touch icon. To enhance user
engagement, animations are used for the background and a jump-
ing robot, an avatar whose journey the user follows throughout
the quiz. Users can also change the interface’s language. The robot
presents cybersecurity facts through speech bubbles, designed to
further capture the user’s attention. The robot is designed to appear
friendly and inviting. The quiz name, Roby’s Password Mission and
the touch-screen indicator, conveys that the display is interactive
and related to passwords. The visuals are tailored to the cybersecu-
rity theme, using primarily blue and white tones to create a modern
and technical aesthetic.

During the quiz, users get to know Roby’s story and assist him
with password-related challenges. The quiz comprises six questions
(see Appendix A). An example question is: "Roby needs to set up a
password for his account, but he is not sure how to create it. Can you
help him?" (see Figure 1-b). After each question, the user receives
feedback on their chosen option (see Figure 1-c). There are no right
or wrong answers, however, the security level of each choice is
reflected in the answer button’s color red, yellow, or green, and
users earn 5, 10, or 15 points accordingly. This encourages them to
reflect on their own cybersecurity behavior and realize that some
methods they use may not be as secure as they previously thought.
The feedback includes a description, an updated mood for Roby’s
avatar, and a visual or animation aligned with the feedback. For
instance, Roby may display a smiling face and a heart when the most
secure option is selected, while a sad or worried face appears for
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Roby needs to set up a password
for his account, but he is not sure
how to create it. Can you help him?

Roby'’s
Password
Mission

Join Roby on his
security journey

Start

How safe is
your data?
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d) Total score: 80 )

Thank you for your participation!

is 90% 5
It can be difficult to create Roby s 50 %izoottis

a secure password on your
own. If Roby doesn't know
enough about it, he could
choose an easy-to-crack
password and jeopardise
his data.

Download your Password Manager
easily here!

Figure 1: Screenshots of Roby’s Password Mission illustrating the main stages of user interaction. (a) The welcome screen,
which introduces the quiz and invites users to participate. (b) An example quiz question, where users assess a password-related
scenario. (c) The feedback screen, providing immediate textual and visual feedback on the user’s response using color-coded
indicators. (d) The final screen, displaying the user’s total score and encouraging further engagement with password managers.

less secure choices. Visuals include animated clocks showing how
quickly different passwords can be cracked. For the most secure
answers, celebratory confetti is displayed to provide positive and
rewarding feedback. After completing all the questions, the end
page thanks the user for helping Roby, shows a final score and a QR
code to download the Bitwarden password manager (see Figure 1-d).

The application is designed to encourage users who are unfa-
miliar with password managers to consider using one and increase
their awareness of cybersecurity.

3.2 Implementation

The app was developed in Kotlin for the Android platform and
designed to operate seamlessly on a large public display. It follows
a modular structure that separates visual presentation, interaction
flow, and content management. Animated elements and short narra-
tive sequences introduce users to the quiz and guide them through
the experience. To support bilingual interaction, all content can dy-
namically switch between English and German. User interactions,
including responses and completion times, were locally recorded to
enable later analysis of engagement and learning outcomes. The app
was deployed via an Android environment emulated on Windows
hardware, ensuring touch functionality and stable performance
during field use. Refinements were made during testing to optimize
responsiveness and visual quality for the large-screen format.

3.3 Study Design

To evaluate user engagement and the app’s usability, we conducted
a two-phase study, consisting of a pilot study followed by a main
study. Insights from the pilot study informed improvements for
the final version tested in the main study, following an iterative

user-centered design approach. Both studies primarily employed
qualitative methods, to gain a more in-depth understanding of par-
ticipants’ interactions with the PSUI, their perceptions of usability
and engagement, and their prior knowledge and motivation related
to password security. The main study also incorporated quantitative
measures to complement the qualitative findings.

Data Collection. In both studies, participants provided informed
consent before participation. Each session began with spontaneous
interaction with the public display, followed by a short semi-structured
interview. The pilot study focused on observing participants using
the application and collecting qualitative feedback on its usability,
visual design, engagement potential, and perceived educational
value. The main study followed a similar procedure, but also in-
cluded an online questionnaire that gathered data on participants’
password habits, perceptions of the quiz, and standardized usability
and user experience scales, i.e., the System Usability Scale (SUS) [6],
and the User Experience Questionnaire (UEQ) [27].

Data Analysis. The interview transcripts from both studies were
analyzed in MAXQDA! using a deductive content analysis ap-
proach. Two researchers were responsible for the coding process.
An initial codebook was developed based on the predefined in-
terview question categories (e.g., engagement, design, feedback,
motivation), which served as the analytical framework. During cod-
ing, the researchers iteratively refined this framework by adding
inductive subcodes to capture emerging themes that were not fully
represented by the initial structure. Coding was conducted in two
rounds: an initial coding round to identify relevant segments and

https://www.maxqda.com/ (Last accessed: 18.10.2025)
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a second round to consolidate themes, ensure consistency, and
resolve any ambiguities through discussion between the coders.

For the main study, the quantitative data from the SUS, UEQ, and
Likert-scale questions were analyzed using descriptive statistics
(mean, median, and standard deviation).

4 Pilot Study

The pilot study served as a preliminary evaluation to gather feed-
back on the app’s design, functionality, and educational value, with
the goal of identifying areas for improvement.

Procedure. The study was conducted in a controlled university
lab environment, simulating the use of the app on a public display.
Beforehand, participants got informed about the study and filled out
a consent form for participating, agreeing to audio recording of their
verbal responses during the interview. The study was scheduled
in 30-minute slots. Each participant first provided demographic
information and then interacted with the display at their own pace.
No specific requirements or additional guidance were imposed to
simulate spontaneous interaction with a public display. At the end
of the session, participants were asked to reflect on their overall
experience with the display application and provide feedback by
answering the pilot study interview questions (see Appendix B),
including suggestions for improvement. This feedback, combined
with observations during the study, provided insights into user
interaction patterns and design refinements for future iterations of
the PSUL

Apparatus. The collected data was primarily qualitative and con-
sisted of audio-recorded verbal responses provided during the inter-
view phase. The interview recordings were transcribed to ensure
accurate and detailed analysis. The collected qualitative data was
analyzed using open coding in MAXQDA.

Participants and Recruitment. The pilot study (N=5) involved
three participants aged 18 to 25 and two aged 26 to 33. Four par-
ticipants identified as women and one as a man. Educational back-
grounds included high school diplomas, bachelor’s degrees, and first
state examination. Fields of study and professions varied, encom-
passing media informatics, computer science, teaching, engineering,
and electrical engineering. Most participants were students, while
one worked as a hardware developer. Participants were recruited
through a user study channel on the university’s communication
networks and through referrals from friends.

Findings. From the analysis of the interview transcripts, five
main categories emerged. Engagement and Accessibility examines
participants’ willingness to approach the display in different sce-
narios and their suggestions for improving its design. Visual Design
and Usability focuses on the app’s layout and visual elements, eval-
uating how well they support interaction in a public display setting.
Content Clarity and Quiz Flow assesses the understandability of
the content, the structure and pacing of the quiz, the language
switch option, and overall quiz length. Educational Value and User
Impact investigates whether the quiz introduced new ideas, encour-
aged reflection, or influenced participants’ thinking about password
security. Finally, User Feedback and Improvement Suggestions gath-
ers insights on the quiz’s perceived difficulty and suggestions for
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enhancing the overall experience. Insights from the pilot study
informed the following design improvements, which are mapped
to the identified categories:

Engagement and Accessibility — Participants reported that, in
busy environments, they sometimes did not notice the display. We
therefore added an initial on-screen prompt (e.g. a brief animation
and Tap to Begin call-out) to draw attention and invite interaction
in a variety of contexts.

Visual Design and Usability - The lack of real-time feedback
made the quiz feel flat. We introduced a points system plus color-
coded visual cues (aligned with our blue-and-white cybersecurity
theme) to reinforce correct answers and guide users through each
question.

Content Clarity and Quiz Flow - To reduce confusion about
quiz length and language, we combined an explicit progress bar
with a more intuitive language-switch control (flags/abbreviations).
This ensures users know how many questions remain and can
immediately see how to change language.

Educational Value and User Impact — Many participants said
they were motivated to take action only while still engaged. We
therefore added a QR code at the end that links directly to the
Bitwarden? password-manager download page, turning momentary
interest into concrete follow-up.

User Feedback and Improvement Suggestions — Several users
found some questions either too trivial or too obscure. In response,
we calibrated difficulty by adding brief contextual hints for harder
items and removing overly simplistic ones—balancing challenge
with clear learning outcomes.

5 Main Study

In the main user study, we tested the improved version of the PSUI
application, refined based on insights from the pilot study. The pilot
study helped refine the interaction flow and visual design based on
early user impressions. The main study builds on these insights and
provides a deeper look into how participants perceived the content,
interacted with the system in a public setting, and reflected on their
own password habits.

Procedure. The main study was conducted during a public out-
reach event held at a European university, where various research
projects were showcased to visitors across multiple floors and class-
rooms. The event lasted approximately 3.5 hours, and the interactive
display was set up in one of the rooms.

Apparatus. The main study was conducted in person using a
public display located in the university environment (see Figure 2).
The display was situated in a high-traffic area during an event,
allowing for natural interaction in a realistic setting. The interactive
application was deployed on a large touchscreen display.

First, participants took part in a short, semi-structured interview
to provide qualitative feedback on their experience. The interviews
included questions about the experience with the app, content,
visual design and general feedback (Appendix C.1). These inter-
views were conducted on-site immediately after the interaction.

Zhttps://bitwarden.com (Last accessed: 20.01.2025)
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The interviews lasted approximately 5-7 minutes and were audio-
recorded with participants’ consent for subsequent transcription
and analysis.

Subsequently, participants completed an online survey. The sur-
vey consisted of five categories: General Behavior, Password Man-
agers, Quiz Questions, and Evaluation of the App. Additionally,
they filled out the SUS and the UEQ questionnaires. The full list of
questions is provided in Appendix C.2.

Participants and Recruitment. Out of the 25 survey participants,
16 were between the ages of 18 and 25, and 9 were between 26
and 35. Fourteen participants identified as women, and eleven as
men. In terms of educational background, 9 participants held a
bachelor’s degree, 8 had completed high school or lower, and 5 had
a master’s degree. The 3 remaining participants held qualifications
such as a PhD, Higher Education Certificate, or first state exam-
ination. Twenty-one participants were students, and seven were
employed. Sixteen participants studied computer science, while
the others came from fields such as sociology and cultural studies,
teaching, or electrical engineering. Participants were visitors who
approached the display voluntarily and were subsequently invited
to take part in the study. Before participating, they were informed
about the study’s purpose and procedure and provided their con-
sent. This study was approved by the institutional ethical review
board, ensuring adherence to all relevant ethical guidelines.

Limitations. This study also highlights opportunities for further
development. The display was not yet fully accessible, suggesting
that future versions could integrate sound features such as text-
to-speech or audio prompts to attract bypassers. The presence of
the researchers may have influenced participant behavior, which
could be addressed through longer-term deployments in naturalistic
settings. While the number of participants provided a solid basis for
exploratory insights, expanding the sample would help strengthen
the generalizability of the findings. In addition, technical aspects
offer room for improvement: the current app does not yet support
simultaneous multi-user interaction.

6 Results

We present the findings of the main study evaluating Roby’s Pass-
word Mission within the context of promoting secure behavior using
PSUIs. We first outline participants’ existing password practices and
attitudes toward password managers to contextualize the PSUT’s fo-
cus. We then report quantitative findings on usability, engagement,
and perceived educational impact, followed by qualitative insights
from the post-study interviews.

6.1 Password Practices and Password Manager
Adoption

This subsection summarizes participants’ existing password habits,

experiences, and attitudes toward password managers, establishing

a behavioral baseline for evaluating the PSUL

Account Numbers and Password Memory. Participants reported
having a considerable number of online accounts. Six participants
(24%) indicated they had between 11 and 25 accounts. This was
followed by 10 participants (40%) who reported having between 26
and 50 accounts. Three participants (12%) stated they had between
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Figure 2: Participants interacting with the display application
during the main study, conducted as part of the Open Lab
Day at a European university. Visitors were invited to try out
the application and take part in the study. Their interactions
were observed and feedback was gathered through surveys
and interviews.

51 and 100 accounts, while five participants (20%) reported having
more than 100 accounts.

In terms of password memory, 10 participants (40%) stated they
sometimes forget their passwords, while 6 participants (24%) re-
ported forgetting them often, and 2 participants (8%) very often. In
contrast, 4 participants (16%) indicated they rarely forget their pass-
words. Additionally, 2 participants noted that they rely on password
managers and therefore do not need to memorize passwords. One
participant stored their passwords in an online notes application,
and another was unsure of their method.

Password Reset Frequency and Concern About Hacking. Partici-
pants reported varying frequencies of password resets. Seven par-
ticipants (28%) stated they reset their passwords rarely, while 11
participants (44%) did so sometimes. Three participants (12%) reset
their passwords often, and two participants (8%) reported reset-
ting them very often. Some participants clarified they only reset
credentials for important accounts periodically.

Participants’ concern regarding account hacking was assessed on
a 5-point Likert scale (1 = not at all concerned, 5 = very concerned).
Responses showed a moderate to high level of concern (M = 3.52,
Mdn = 4, SD = 1.10). No participants selected the lowest level of
concern. Six participants (24%) selected level 2, again six (24%) chose
level 3, seven (28%) selected level 4, while six (24%) reported the
highest level of concern (5).

Understanding and Perception of Strong Passwords. Participants
generally showed awareness of password best practices, citing
strategies such as using long strings with a mix of characters and
avoiding password reuse. Nonetheless, some participants empha-
sized memorability or character variety over overall complexity.
When asked to rate the strength of their own passwords on a 5-
point Likert scale (1 = very weak, 5 = very strong), responses varied:
2 participants (8%) selected 1, 5 (20%) selected 2, 6 (24%) selected
3, 8 (32%) selected 4, and 4 participants (16%) chose 5. The average
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perceived password strength was M = 3.08, with a median of Mdn
=3 and a standard deviation of SD = 1.19.

Difficulty Creating and Managing Passwords. Participants were
asked to indicate how frequently they experience difficulty both
in creating and managing secure passwords, using a 5-point Likert
scale (1 = never, 5 = always). In terms of creating secure passwords,
5 participants (20%) selected 1, 6 (24%) chose 2, 4 (16%) selected 3, 8
(32%) selected 4, and 2 (8%) a 5 (M = 2.84, Mdn = 3, SD = 1.29).

Responses regarding the difficulty of managing passwords showed
that 3 participants (12%) reported no difficulty at all (1), 8 partici-
pants (32%) rated it as low difficulty (2), 9 participants (36%) indi-
cated moderate difficulty (3), 1 participant (4%) selected 4, and 4
participants (16%) reported the highest level of difficulty (5). The
mean reported difficulty was M = 2.80, with a median of Mdn = 3,
and a standard deviation of SD = 1.20.

Awareness and Use of Password Managers. Most participants, 24
out of 25 (96%) were aware of password managers. A total of 15 par-
ticipants (60%) reported using one. Reasons for adoption primarily
centered on convenience: 13 mentioned autofill, 12 liked not having
to remember passwords, and 11 appreciated centralized storage of
credentials. Other advantages included quicker logins (10), cross-
device access (10), and synchronization (8). Security-related reasons
included password generation (8), improved overall security (7),
and data protection (4).

Reasons for Non-use and Future Intention. Among the 10 partici-
pants who did not currently use a password manager, three reported
using the same passwords across accounts, while two expressed
a general distrust in password managers. Two participants found
them too complicated, and another two indicated satisfaction with
their existing password management strategies. One participant
preferred to memorize passwords as a way to ensure access.

Despite these reservations, 9 out of the 10 non-users expressed
openness to adopting a password manager in the future. Their
motivations included improved security (7), easier management
(6), multi-device access (4), strong password generation (3), and
time-saving potential (3). One participant stated they were unlikely
to adopt a password manager, citing trust issues and a preference
for reusing a few passwords.

6.2 Quantitative Evaluation of the PSUI

Building on the behavioral context above, we analyzed how par-
ticipants perceived and interacted with Roby’s Password Mission in
terms of clarity, engagement, and motivational impact.

Quiz Clarity, Usefulness, and User Experience. Participants evalu-
ated the quiz experience across several dimensions using 5-point
Likert scales. When asked whether the questions of the quiz were
clear (1 = strongly disagree, 5 = strongly agree), 24 out of 25 par-
ticipants (96%) responded with agreement or strong agreement,
indicating high clarity of the content (Mdn = 5). All participants
(100%) agreed or strongly agreed that the feedback on the answers
was clear (Mdn = 5), and 20 participants (80%) similarly agreed that
the feedback was useful (Mdn = 4).
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Participants also rated the difficulty level of the quiz on a scale
from 1 (very easy) to 5 (very difficult). The vast majority, 23 partici-
pants (92%), rated it as either very easy or easy, indicating that the
quiz was broadly accessible (Mdn = 2). With respect to quiz length,
participants rated it on a scale from 1 (very short) to 5 (very long).
Thirteen participants (52%) considered the quiz to be very short or
too short, while 9 participants (36%) rated it as “just right” (Mdn
= 2). These results highlight opportunities to extend the content
while preserving clarity and ease of use.

Satisfaction with the quiz experience was high. When asked
“How satisfied are you with the application overall?” (1 = very dis-
satisfied, 5 = very satisfied), 22 participants (88%) reported being sat-
isfied or very satisfied (Mdn = 4). Visual elements also contributed
positively to the user experience: 24 participants (96%) expressed
satisfaction with the animations used in the quiz (Mdn = 5).

Perceived Potential for Behavior Change. A majority, 20 out of 25
participants (80%), believed the application could motivate people
to take action (Mdn = 4). Additionally, 17 participants (68%) stated
they would recommend the application to others (Mdn = 4). Roby’s
story and challenges were relatable for 15 participants (60%), with
median value 4, while 13 (52%) found it helpful for understanding
data protection (Mdn = 4). Thirteen participants (52%) reported that
they reflected on their own password-related behaviors due to the
quiz (Mdn = 4). When asked if they had learned new information,
60% reported that the quiz primarily reinforced existing knowledge,
while 7 participants (28%) stated they learned something new about
password security practices (Mdn = 2).

System Usability (SUS). The mean SUS score across participants
was 83.1 (Mdn = 85, SD = 8.21), placing it in the “good” usabil-
ity range [4]. The respective SUS scores for each participant are
presented in Figure 3.
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Figure 3: Boxplot of System Usability Scale (SUS) scores ob-
tained from participants after interacting with the PSUI ap-
plication. The median SUS score was 85, with an interquartile
range of 77.5-91.25, and an overall mean score of 83.1—indi-
cating usability in the good range.

User Experience Questionnaire (UEQ). User experience was as-
sessed using UEQ, which evaluates six dimensions: attractiveness,
perspicuity, efficiency, dependability, stimulation, and novelty. The
scores across these dimensions were consistently high, with attrac-
tiveness rated at 2.17 (Mdn = 2.17, SD = 0.58), perspicuity at 2.48



MUM °25, December 01-04, 2025, Enna, Italy

(Mdn = 2.50, SD = 0.55), efficiency at 1.79 (Mdn = 2.00, SD = 0.82),
dependability at 1.58 (Mdn = 1.50, SD = 0.71), stimulation at 1.69
(Mdn = 1.75, SD = 0.89), and novelty at 0.85 (Mdn = 1.00, SD = 0.90).

To better interpret these results, we compared them against estab-
lished UEQ benchmarks, which categorise outcomes as “excellent,”
“good,” “above average,” “below average,” or “bad” based on a large
dataset of prior studies [43]. In this context, the application was
rated “excellent” in the dimensions of attractiveness, perspicuity,
efficiency, and stimulation. Dependability achieved a “good” rating,
while novelty was considered “above average”.

Attractiveness

2,5
Novelty “*e @Perspicuity
£ p
Stimulation Efficiency

Dependability

Figure 4: User Experience Questionnaire (UEQ) results across
six dimensions: attractiveness, perspicuity, efficiency, de-
pendability, stimulation, and novelty. The highest scores
were achieved in attractiveness and perspicuity, both rated
as excellent, while novelty scored lower but still within the
above average benchmark range.

6.3 Post-Study Interviews

This section presents a qualitative analysis of 23 post-study in-
terviews (2 participants did not complete the interview, only the
surveys) conducted after participants interacted with the public dis-
play application. The interviews provided insights into motivations,
user experience, and suggestions for improvement.

Reasons for Approaching the Display. Participants cited several
reasons for approaching the display. The most frequently mentioned
was the visually appealing and modern design, characterized by
vibrant colors, a clean layout, and inviting imagery. The animated
robot mascot, Roby, stood out as a major attraction. Participants
described it as friendly, engaging, and approachable. Many were
drawn to its jumping and waving motions, which made the display
feel alive. The interface design also supported engagement. Partic-
ipants noted that the “Start” button was prominently placed and
intuitive, encouraging them to begin the quiz. Additionally, social
dynamics played a role: seeing peers already interacting with the
display sparked curiosity and motivated others to join.
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Clarity of Instructions. Most participants reported that the in-
teraction flow was clear and intuitive. However, some usability
issues emerged. A few participants experienced confusion when
approaching while it was showing the end screen, which lacked a
visible prompt for restarting the quiz. Two participants also did not
initially understand the purpose of the quiz but picked it up as they
progressed. One participant began the experience in the default
language and did not immediately notice the option to switch to
English.

Quiz Understanding and Description. All interview participants
were able to clearly articulate the purpose of the application: to
assist the character Roby while simultaneously reinforcing knowl-
edge about password security, with a particular focus on the use of
password managers. Many appreciated the approach of combining
entertainment with education, describing it as a fun way to test or
reinforce what they already knew.

Participant Reflections on Interaction and Design. Participants of-
fered a range of feedback on their interaction with the PSUI display,
summarized in Table 1. Overall, they highlighted the engaging for-
mat, clear layout, and enjoyable design elements as key strengths.
The animated mascot, gamified elements, and clear navigation con-
tributed to a sense of ease and enjoyment during use.

In addition to these positive aspects, participants suggested mi-
nor adjustments to improve usability and accessibility. These in-
cluded suggestions to better accommodate users of different heights,
shorten animations, allow skipping content, and strengthen the
behavioral impact of the feedback.

Motivation to Complete the Quiz. All participants completed the
quiz, citing a combination of motivating factors that sustained their
engagement. These included animated feedback, visual elements,
and the presence of a clear progress indicator. In addition, many
participants also expressed genuine curiosity about the content and
a desire to assist the character Roby. The concise and manageable
format of the quiz further supported completion sustained attention
and completion.

OR Code Usage and Bitwarden Download. At the end of the quiz,
participants were presented with a QR code linking to the Bitwar-
den password manager, accompanied by matching promotional
posters placed nearby. QR tracking data indicated that seven scans
came directly from the display and one from the posters. Despite
this engagement, only one participant proceeded to download the
application.

Participants cited several reasons for not scanning the code,
including time constraints, not noticing the QR code, or preferring
desktop password management. Additionally, some participants
were already using a password manager and therefore did not feel
the need to explore an alternative tool.

Likelihood of Returning to the Display. Participants were asked
how likely they would be to return to the display if they had not
completed the quiz on their first attempt, using a 5-point Likert
scale (1 = not likely, 5 = very likely). Out of the 23 participants
that took part in this phase, 2 (8.7%) selected 1, 3 (13.0%) selected
2, 6 (26.1%) chose 3, 9 (39.1%) selected 4, and 3 (13.0%) rated their
likelihood as 5. The average likelihood score across participants was



Roby on a Mission: Promoting Awareness and Adoption of Password Managers Through Public Security User Interfaces

MUM ’25, December 01-04, 2025, Enna, Italy

Table 1: Summary of qualitative feedback from participants on their interaction with the PSUI display. Themes include
engagement, interface design, visuals, and impact, with both positive observations and areas for refinement.

Category Positive Feedback Suggested Improvements

Engagement Fun, interesting, and engaging. Stronger arguments needed to promote the value of
password managers.

Design & Layout Large, clearly positioned buttons; intuitive navigation.  “Next” button too low for taller users; interface felt

Animations & Visuals
gamified elements (e.g., points).
Impact

Helped users test and reinforce existing knowledge.

conservative or slow.

Smooth animations; mascot enhanced interaction; Animations perceived as too long; resolution could

be improved; skip button suggested.

Correct answers did not always translate into a
stronger intention to adopt a password manager;
stronger impact desired.

M = 3.34, Mdn = 4.0, SD = 1.13. Several participants noted that they
would be more inclined to return if the display were situated in a
convenient location or if the quiz featured additional levels or new
content. Others, however, perceived the experience as “complete”
after one interaction and did not see the need to revisit.

Design’s Fit with the Security Theme. Most participants felt the
design aligned well with the theme of password security. However,
two individuals commented that the aesthetic seemed somewhat
generic and could apply to a broader range of topics.

Further Suggestions for Application Improvement. Participants
proposed several enhancements to extend the application’s edu-
cational reach and effectiveness. Key ideas included developing
a web-based version to reach more users, adding short pre-quiz
educational animations, enabling clickable explanations for cor-
rect and incorrect answers, visualizing how password managers
work to foster understanding and trust, offering high-contrast and
accessibility modes, and introducing more advanced levels or gami-
fied challenges to encourage repeated engagement. Overall, these
suggestions highlight a strong interest in more personalized and
accessible learning experiences.

7 Lessons Learned from Designing and
Evaluating PSUIs

The results of the main study highlight the feasibility and poten-
tial of PSUIs for promoting awareness of cybersecurity topics —
in this case, promoting the adoption of password managers. Par-
ticipants showed high engagement with Roby’s Password Mission,
reporting high usability and positive user experience, and express-
ing motivation to improve their security practices, although actual
behavioral follow-through remained limited. These findings demon-
strate that PSUIs can effectively capture attention and stimulate
reflection through short, gamified interactions; however, sustaining
long-term behavioral change requires further investigation.

Our findings complement prior gamified cybersecurity inter-
ventions, such as PASDJO [45] and Passworld [22] by exploring
gamified learning and engagement with cybersecurity topics in
public and semi-public spaces. Whereas previous approaches relied
on planned, device-based participation, Roby’s Password Mission
demonstrates that similar motivational cues, such as, narrative

framing, visual feedback, and scoring, can effectively engage spon-
taneous users in shared physical environments, albeit with some
limitations in learning depth. These results position PSUIs as a
promising reinforcement layer within broader, multi-channel cy-
bersecurity awareness strategies. Next, we discuss the key findings
in relation to engagement, impact, usability, and adoption barriers,
each followed by a direct implication for future PSUI design, and
directions for future work.

7.1 Engagement and Interaction

The study confirmed that dynamic visuals, gamified interactions,
and relatable narratives are key drivers of user engagement in PSUIs.
The animated mascot Roby and the interactive quiz format were
particularly effective in attracting attention and sustaining interac-
tion, while the gamified elements, particularly the scoring system
and visual feedback, were cited as motivating factors for completing
the quiz. Social dynamics also played a role, as individuals were
more inclined to engage when others were already interacting with
the display, highlighting the potential of PSUIs to spark curiosity
and collective participation in public settings.

Participants often engaged with the display during brief idle
moments, suggesting that PSUIs may be most effective when strate-
gically placed in locations such as bus stops, train stations, or uni-
versity cafeterias — settings where users are usually more receptive
to short, low-effort interactions. Considering the situational context
and dwell time is therefore crucial for realistic adoption of PSUIs
beyond controlled study conditions.

While the format encouraged completion, several participants
remarked that the experience felt “one-off” and lacked incentive for
repeat interactions, indicating a need to design PSUIs with evolving
content or progressive challenges to sustain engagement over time.

Implication: PSUIs should leverage appealing animations, real-time
feedback, and clear progress indicators to encourage deeper en-
gagement and comprehension of security concepts.

Future RQ: How can PSUIs be designed to encourage repeated engage-
ment or integrate with longitudinal campaigns to reinforce secure
behavior over time?
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7.2 Educational Value and Behavior Change

Participants generally felt the quiz reinforced known information
rather than introducing novel concepts. Nonetheless, many re-
flected on their security habits and acknowledged the potential
of the app to drive action. The clarity of both the quiz content and
the feedback was consistently praised, suggesting that the PSUI
succeeded in its educational objectives.

However, a notable gap emerged between intention and behavior.
While 80% believed the app could encourage change, and over half
reported reflecting on their own practices, only a small number
took direct action, such as scanning the QR code or download-
ing the suggested password manager. This outcome highlights a
broader challenge in cybersecurity education: awareness does not
automatically translate into action.

Implication: PSUIs should explore a variety of low-friction mecha-
nisms for follow-up actions, such as contextual reminders, email
summaries, or links to further resources, in order to support sus-
tained behavior change beyond the initial interaction.

Future RQ: What nudging strategies or incentives can be embedded
in PSUIs to better support concrete behavioral change?

7.3 Usability and User Experience

The PSUI scored highly in usability (SUS) and most UX dimensions
(UEQ), indicating a well-received interface. Nonetheless, minor
usability issues were noted, such as the placement of interface
elements being less accessible to taller users, and occasional con-
fusion about how to restart the quiz after reaching the end screen.
Participants also offered some suggestions for improvement, in-
cluding adding accessibility features (such as high-contrast and
screen-reader modes), the ability to skip or shorten animations, and
the inclusion of more varied and customizable content.

Implication: Designers should ensure PSUIs are optimized for di-
verse user preferences and contexts, incorporating personalization
options, accessibility settings (e.g., high contrast mode, alternative
navigation), and content modularity to support multiple engage-
ment styles.

Future RQ: How can PSUIs be designed to dynamically adapt to in-
dividual user needs and preferences while maintaining clarity and
simplicity?

8 Conclusion

This paper presents an implementation and evaluation of Public
Security User Interfaces (PSUIs), on the use case of promoting
password manager adoption. Through the design and deployment of
Roby’s Password Mission, an interactive and gamified public display
application, we showed how PSUIs can effectively engage users,
foster reflection, and support the adoption of password managers.

Our findings indicate that PSUIs, when thoughtfully designed
with engaging visuals, contextual relevance, and clear feedback
mechanisms, have the potential to educate and motivate users. The
system was well received, as reflected in both usability and user
experience metrics, and it sparked meaningful reflection among
participants regarding their own cybersecurity practices. How-
ever, our results also underscore a gap between awareness and
action. While participants acknowledged the educational value of
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the system and expressed intent to adopt password managers, ac-
tual follow-up, such as scanning the provided QR code, remained
limited. This points to a key challenge for future PSUIs: sustain-
ing user engagement beyond the initial interaction and prompting
real-world action.

In response, we propose several design implications and outline
future research questions focused on enhancing long-term engage-
ment, supporting diverse user needs, and fostering more sustained
security-related behavior changes. While this study provides valu-
able initial insights into PSUI implementation, future work should
include longitudinal studies to assess long-term impact and effec-
tiveness. Looking ahead, we see significant potential to further
enhance PSUIs with technologies, such as adaptive content delivery
and AL This could enable more personalized, emotionally aware,
and context-sensitive learning experiences, unlocking new possi-
bilities for promoting secure digital practices in public spaces.
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A Quiz Questions

(1) Roby has to set up a password for his account, but he is not
sure how to create it. Could you help him?
e He should create the password himself.
o His browser should generate the password.
e He should use a password manager.

(2) Roby has collected a few ideas for his new password. Help
him choose the best one.
e 123456
o f&M3#p12k
e S0mm3r

(3) Roby already has a password for another account. Should he
reuse the same password for this one?
e Yes
e No

(4) Roby does not want to forget the new password he has cre-
ated. What is the best way to store it?
e He should memorize it.
e He should write it down.
o He should store it in a password manager.
e He should save it in the browser.

(5) Roby is not quite sure what a password manager does. Let
us explain it to him. It is a software...
e that securely stores your passwords in encrypted form.
o that creates strong passwords for you.
o that automatically fills in your passwords.
e that performs all three of the above functions.

(6) Roby is considering starting to use a password manager.
Should he do it?
e Yes
e No

B Pilot Study
B.1 Interview Questions

Engagement and Approachability

(1) How likely is it that you would approach the display and try
it out?
o if you were by yourself
e if you were with someone
o if you are in a waiting situation
e if you are in a rush
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(2) What features or design elements would make the app more
eye-catching or engaging for people passing by?

Visual Appeal and Usability

(1) How well do you think the app’s layout (buttons, images,
text) fits for a public display?

(2) How effective were the visuals? Are there any specific visuals
you would improve or change?

(3) Would you be interested in audio effects to enhance the
experience? If so, what type of audio would you suggest?

Content Clarity and Quiz Flow

(1) What did you think about the clarity and intuitiveness of the
instructions during the quiz?

(2) How easy was it to find and use the language change option?

(3) What features or elements, if any, do you feel were missing
from the app?

(4) How did you feel about the overall length of the quiz?

Educational Value and Impact

(1) How well did the quiz balance between being educational
and entertaining?

(2) How relatable did you find the questions?

(3) Did the quiz introduce new concepts regarding password
security that you hadn’t considered before?

(4) Did any of the quiz questions feel repetitive?

(5) Were the answer options clear and easy to understand?

Feedback and Suggestions

(1) Did you feel like the app provided useful and clear feedback
after each question?

(2) Did the quiz motivate you to think about your own behavior
regarding security? Can you think of ways to make the quiz
even more impactful on this topic?

(3) How would you describe the difficulty level of the quiz? Did
it feel too complicated, too simple, or just right?

(4) Is there any additional feedback or suggestions you have to
improve the app, especially for public use?

C Main Study
C.1 Interview Questions

General

(1) What has made you approach the display?

(2) Did you know what to do from the very beginning? (yes /
no)

(3) Can you tell me what the application was about?

(4) How would you describe your experience interacting with
the display?

Content
(1) Did you finish the quiz? (yes / no)
(2) If yes:
e What has made you stay until the end?
e Did you download the suggested app?
(3) If no:
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e What could be done differently to make you stay until the Password Manager
end? (1) Do you know what a password manager is?
(4) How likely is it that you would come back to the quiz if you e Yes
weren’t able to finish it the first time? e No

(Scale 1-5, with 1 being not likely and 5 being very likely)
(5) How can we improve the approachability of the application
by improving design features?

e I don’t know
(2) Do you currently use one?

e Yes
e No
Visual Design (3) Why are you using a password manager? (Select all that
(1) What do you think about the design of the application (colors, apply)
fonts, icons, layout)? What would you change? * Trust
(2) Did you find the font size, buttons, and icons easy to interact ¢ Better password security
with? Were they appropriately sized and placed? * Data protection through encryption
(3) Do you feel that the design of the application aligns with its * Autofill function
purpose? Why or why not? e I don’t need to remember passwords
o It saves time when logging in
Feedback o It generates secure passw9rds
o It manages all passwords in one place
(1) Do you have any suggestions for improving the usability, e Access passwords on multiple devices
design, or content of the application? e Syncs across platforms
e Other:
C.2 Survey Questions (4) Why aren’t you using a password manager? (Select all that
. appl
General Behavior opf)dyo)n’t know what it is
(1) How many online accounts do you approximately have? e I don’t know how it works
o Less than 10 e Tdon’t trust it
e 11-25 e I'm afraid of security risks (hacking, breaches)
® 26-50 o I prefer to store passwords offline
e 51-100 e Ifind it too complicated to use
e More than 100 e I already have a system that works
e I'm not sure e T use the same passwords
(2) How often do you forget your passwords? e Other:
e Never (5) Would you consider using a password manager?
e Rarely e Yes
e Sometimes e No
e Often (6) Why would you want to use a password manager? (Select
e Very often all that apply)
e I'm not sure e Stronger passwords
e Other: o Better security
(3) How often do you need to reset your passwords? e Protecting accounts from being hacked
e Never e Easier password management
e Rarely e Saves time logging in
e Sometimes e Syncs across multiple devices
e Often e Other:
e Very often (7) Why wouldn’t you want to use a password manager? (Select
e I'm not sure all that apply)
e Other: e I don’t trust password managers
(4) How concerned are you about your important accounts being e I'm afraid of hacking or breaches
hacked? e I already have my own system
Likert scale: 1 (Not at all concerned) - 5 (Very concerned) o Tuse the same few passwords
(5) What is a strong password in your opinion? e Ifind them difficult to use
(6) How would you rate the overall strength of your passwords? e I don’t want to rely on an external tool
Likert scale: 1 (Very weak) — 5 (Very strong) e Other:

(7) How often do you face difficulties creating secure passwords?
Likert scale: 1 (Never) - 5 (Always)

(8) How often do you face difficulties managing passwords?
Likert scale: 1 (Never) - 5 (Always)
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Quiz Questions
(1) The questions of the quiz were clear.
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)
(2) The feedback on the answers was clear.
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)
(3) The feedback on the answers was useful.
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)
(4) How would you rate the difficulty level of the quiz?
Likert scale: 1 (Very easy) — 5 (Very difficult)
(5) How would you rate the overall length of the quiz?
Likert scale: 1 (Very short) — 5 (Very long)

Evaluation of the App

(1) How satisfied are you with the application overall?
Likert scale: 1 (Very dissatisfied) — 5 (Very satisfied)

(2) How satisfied are you with the animations of the quiz?
Likert scale: 1 (Very dissatisfied) — 5 (Very satisfied)

(3) I could relate to Roby’s story and his issues.
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)

(4) I learned new information regarding password security I
didn’t know before.
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)

(5) The quiz made me think about my own behavior regarding
password managers.
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)

(6) The quiz helped me understand how to protect my data.
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)

(7) The application could motivate people to take actions.
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)

(8) How likely are you to recommend this application to others?
Likert scale: 1 (Very unlikely) - 5 (Very likely)

System Usability Scale (SUS)
Likert scale: 1 (Strongly disagree) — 5 (Strongly agree)

(1) Ithink that I would like to use this system frequently.

(2) Ifound the system unnecessarily complex.

(3) Ithought the system was easy to use.

(4) 1think that I would need the support of a technical person
to be able to use this system.

(5) I found the various functions in this system were well inte-
grated.

(6) Ithought there was too much inconsistency in this system.

(7) I would imagine that most people would learn to use this
system very quickly.

(8) Ifound the system very cumbersome to use.

(9) Ifelt very confident using the system.

(10) Ineeded to learn a lot of things before I could get going with

this system.

User Experience Questionnaire (UEQ)
For each pair below, mark your response on a 7-point semantic

differential scale.

annoying 123 45 6 7 enjoyable
not understandable 1 2 3 4 5 6 7 understandable
creative 123456 7 dull
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easy to learn 1 2 3 4 5 6 7 difficult to learn
valuable 123 4 5 6 7 inferior

boring 123 4 5 6 7 exciting

not interesting 123 4 5 6 7 interesting
unpredictable 123 4 5 6 7 predictable
fast 1234567 slow

inventive 123 4 5 6 7 conventional
obstructive 123 4 5 6 7 supportive
good 1234567bad

complicated 12345 6 7 easy
unlikable 123 4 5 6 7 pleasing

usual 12345 6 7 leading edge
unpleasant 12 3 4 5 6 7 pleasant
secure 12345 6 7 not secure
motivating 12 3 4 5 6 7 demotivating
meets expectations 123 4 5 6 7 does not meet expectations
inefficient 123 4 5 6 7 efficient

clear 12345 6 7 confusing
impractical 12 3 4 5 6 7 practical
organized 12345 6 7 cluttered
attractive 1 23 4 5 6 7 unattractive
friendly 123 4 5 6 7 unfriendly
conservative 12 3 4 5 6 7 innovative
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