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ABSTRACT KEYWORDS

A previous co-design research study proposed various user interface designs (UIDs) Misinformation; social
aimed at motivating users to engage in corrective actions and challenge others who media design; behaviour
post misinformation. This paper assesses the effectiveness of two such UIDs in pro-  change; user corrections;
moting user correction, compared to the existing designs of mainstream social media Nudge

platforms. The UIDs are “privately challenge toggle” (enabling an easy switch to pri-

vate conversation mode with the misinformation poster) and “discuss section” (a dedi-

cated thread for arguments to avoid cluttering the main comment box). Additionally,

the study considers the perceived importance of the misinformation content as a vari-

able to be accounted for. An online within-subject vignette experimental study with

306 UK Facebook users (111 male, 194 female and 1 non-binary) compared the pro-

posed designs to the existing one, focusing on usability parameters such as effective-

ness, acceptability, and comfort. Results indicate that participants rated usability of

both proposed UIDs favorably compared to the existing design. A two-way repeated

measures ANOVA exploring the impact of the interaction between the UIDs and con-

tent importance on the likelihood of engaging in user correction revealed a significant

interaction: when the content is not important, the “privately challenge toggle” is

more effective than the existing design. Conversely, when the content is important,

users are more inclined to challenge misinformation using the existing design rather

than the “discuss section.” This research provides insights into re-designing social

media to promote user correction and highlights the importance of considering both

the suitability of the UIDs and the perceived importance of misinformation posts.

1. Introduction

The proliferation of misinformation on social media is a growing concern due to its rapid spread, par-
ticularly across various social media platforms (Aimeur et al., 2023). Various solutions have been pro-
posed to combat this issue, including machine learning (Ahmed et al., 2021; Ibrishimova & Li, 2020),
natural language processing (de Oliveira et al, 2021; Nakov et al, 2021), blockchain (Jing &
Murugesan, 2019) and algorithmic approaches (Figueira & Oliveira, 2017). While the focus often
revolves around these technological approaches, to effectively combat misinformation it is important to
also consider whether the design and architecture of online platforms facilitate and promote the act of
reporting and debating amongst users.

User interface design (UID) in Human-Computer Interaction (HCI) has long been recognized as a
tool to influence user behavior, often through techniques such as gamification (Deterding et al., 2011),
nudges (Caraban et al, 2019; Thaler & Sunstein, 2008), and persuasive technologies (Fogg, 2002;
Oinas-Kukkonen & Harjumaa, 2009). While Whilst these approaches have primarily focused on moti-
vating people to improve their own behaviors e.g., in relation to wellbeing (Langrial et al., 2012) and
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academic performance (Widyasari et al., 2019), there is limited research on motivating people to adopt
positive and pro-social behaviors in interactions with others.

Previous research has demonstrated the positive impact of social media features in interventions
leading to increased motivation and engagement (Elaheebocus et al., 2018; Ma et al., 2010). However,
the incorporation of social media features in digital behavior change interventions is an evolving area
that requires deeper investigation. Several studies suggest that improved UID can enhance the quality
of online discussions (Seering et al., 2019), facilitating meaningful conversations (Sukumaran et al.,
2011; Taylor et al, 2019) and creating constructive discussion environments (Baughan et al., 2021;
Kriplean et al., 2012). Recent research also highlights design considerations that influence users’ com-
ments on online news (Kiskola et al., 2023).

In addressing misinformation, research also explored the effectiveness of UID through identification,
flagging or sharing mechanisms. For instance, one study found that fact-checking flags, which are indi-
cators used by platforms to indicate whether the content has been fact-checked, can impact users’ iden-
tification of fake news (Gaozhao, 2021). Similarly, Kim et al. (2019) discuss how changes in UID, such
as incorporating source ratings, can prompt users to be more critical toward news, thereby helping
combat the spread of misinformation. Similarly, research has explored the efficacy of the design of sym-
bols of fake news flags, such as the stop symbol and caution symbol in user interaction with misinfor-
mation on social media platforms (Figl et al., 2023). Additionally, one study demonstrated that flagging
false news reduces false news-sharing intentions (Mena, 2020). These studies highlight the importance
of platform design and architecture in influencing user behavior.

To date, few studies have investigated the importance of UID in motivating users to counter misin-
formation, i.e., in motivating user corrections, which is a complex and multifaceted behavior that
entails a broad range of individual and social factors including altruism, bystander effect and fear of
being attacked (Gurgun, Arden-Close, Phalp, et al., 2023). Regardless of the complexity of this behavior,
research showed that user corrections, where social media users publicly challenge or refute misinfor-
mation shared by others (Bode & Vraga, 2018, 2021b; Vraga & Bode, 2020), are an effective way to
combat misinformation. However, when people encounter misinformation, they often refrain from
challenging others (Chadwick & Vaccari, 2019; Tandoc et al., 2020; Tully et al., 2020). This problem
requires a thorough examination of the reasons (for a survey exploring the reasons, please refer to
Gurgun et al. (2024)) and the development of solutions in order to overcome barriers to challenging
misinformation. Designing interfaces that could encourage users to challenge misinformation is a
potential solution to combat misinformation, based on evidence that interfaces that utilize persuasive
techniques can influence likelihood of challenging misinformation on social media, relative to the exist-
ing Facebook interface (Gurgun et al., 2023). The literature highlights the potential of UID in shaping
discussions, fostering critical engagement and encouraging challenging misinformation on social media.

Much like how design influences behavior, the importance of the content also plays a crucial role in
influencing user engagement. When an issue is perceived as important, individuals are more likely to
take action and discuss it frequently, motivated by a sense of civic responsibility (Gearhart & Zhang,
2014; Moy et al, 2001). While factors such as believability and alignment with preexisting opinions
have been shown to impact user engagement (e.g., read, like, comment or share) (Kim et al., 2019; Kim
& Dennis, 2019), this study seeks to explore the importance of the content in influencing the decision
to challenge misinformation. For example, does it matter to users whether they challenge important
and unimportant misinformation publicly or privately, or whether they address it in the comment sec-
tion or require an additional section to address this content?

In addition to evaluating the perceived importance of the content, this study explores how design and
content impact different user groups: those who are generally willing to engage in user corrections and
those who are not. Research indicates that addressing misinformation on social media is not common, in
the UK nearly 80% of users avoid informing others that content is false or exaggerated (Chadwick &
Vaccari, 2019), and in a UK survey, although 58% of participants encountered misinformation, only 21%
took action to rectify it (Vicol, 2020). For users already willing to challenge misinformation, social media
design and content may have less influence, as their motivation is likely intrinsic. However, examining how
design and content affect hesitant or unwilling users can provide deeper insights.
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Previous study has identified user interface design requirements for encouraging users to challenge
misinformation using co-design (Gurgun, Arden-Close, et al., 2024). Building on this, the current study
evaluates two specific designs, which represent two main modalities. The first is “private toggle” which
represents the distinction between private and public challenging. Private challenging refers to address-
ing misinformation in a manner where the identity of the person challenging is anonymous to everyone
except the poster. The second is the “discuss section,” which allows users to challenge misinformation
in a designated area. This represents the distinction between general comments on the post and in-
depth discussions in a public setting. By evaluating the efficacy and user perceptions of these designs,
this study assesses the impact of these approaches on users’ motivation to challenge misinformation on
Facebook.

We investigate the following research questions:

1. Do the proposed designs differ from the existing design, where users have to comment publicly as
part of a thread, in terms of usability, including effectiveness, acceptability, and comfort? If so, to
what extent?

2. Is there an interaction between designs and perceived content importance with regard to impact
on likelihood to challenge?

2. To what extent do different designs (Private toggle, Discuss section, Existing) and perceived
content importance (Unimportant, Important) influence people’s likelihood to challenge mis-
information and how they interact with each other to influence likelihood to challenge?

3. Is there an interaction between designs and the perceived content importance regarding impact on
likelihood to challenge across two participants groups; those who are generally willing to challenge
misinformation and those who are generally unwilling?

3. To what extent do different designs (Private toggle, Discuss section, Existing) and perceived
content importance (Unimportant, Important) influence people’s likelihood to challenge mis-
information across the two willingness levels groups (willing and unwilling) and how do they
compare to each other?

Given the absence of prior research in this specific area, this study has the potential to lead to
unique insights in terms of motivations to challenge misinformation and importance of content. Our
results can guide future designs by enhancing understanding of designing more personalized and effect-
ive strategies for users to combat misinformation on social media.

2. Theoretical underpinning

User corrections, where social media users publicly challenge or refute misinformation shared by
others, are generally perceived as effortful and difficult due to their potential to result in conflicts or
damage relationships (Chadwick et al., 2022; Gurgun et al., 2024; Tandoc et al., 2020). Therefore,
although user corrections have been suggested as an effective way to address misinformation (Bode,
2019; Emily K. Vraga & Bode, 2020), users typically do not challenge others when they encounter it
(Bode & Vraga, 2021a; Tandoc et al., 2020; Tully et al., 2020). By not challenging misinformation, users
contribute to its spread by remaining silent. While social media platforms have implemented measures
to combat misinformation, there appears to be a paucity of research aimed at encouraging users to
challenge misinformation.

Misinformation, which often spreads not only due to technical vulnerabilities but also because of
social dynamics such as social influence (Gimpel et al., 2021; Lawson et al., 2023), can be considered a
socio-technical issue. The absence of proactive efforts to challenge misinformation is related to both
technological factors (technologies, algorithms and designs that do not allow or prioritize challenging
misinformation online) and social factors (group dynamics such as interpersonal relationships and self-
image concerns) (Gurgun et al., 2024; Tandoc et al.,, 2020). Therefore, two technical and social systems
need to collaborate in order to effectively address these barriers. A narrow focus on a single perspective
may lead to problems (Whitworth, 2011). For example, a solution that enables users to challenge misin-
formation without considering their desire to maintain their relationships may come at the cost of
those relationships.
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Research found that Facebook’s policies on COVID — 19 vaccine misinformation such as removing
anti-vaccine content were not successful due to the inherent design features (Broniatowski et al., 2023).
It highlighted that Facebook is designed to motivate people to build communities and tailors users’
feeds based on their existing beliefs, providing them with similar content that aligns with their beliefs.
This can lead to the amplification of misinformation, making it difficult to control or stop. Therefore,
there is a need to move beyond focusing solely on artificial intelligence and algorithms to address mis-
information. In this context, user corrections can be an effective strategy to combat misinformation
(Bode & Vraga, 2018; Emily K. Vraga & Bode, 2018; Walter & Murphy, 2018) and their comparable
effectiveness relative to algorithmic corrections (Bode & Vraga, 2018). When developing a user interface
design, there is a need to adopt a holistic approach that goes beyond mere visual esthetics by under-
standing the cognitive processes and social dynamics that shape users’ interactions with social media
platforms.

Design interventions that influence user behavior include diverse terminology such as persuasive
techniques (Fogg, 2002; Oinas-Kukkonen & Harjumaa, 2009), nudging (Thaler & Sunstein, 2008) and
affordances (Lockton et al., 2008). To prevent terminological confusion, we refer to design proposals in
this study as UID interventions. These designs, namely the “Privately Challenge Toggle” (referred to as
“private toggle” for brevity) and “Discuss Section” mechanisms, emerge as promising strategies to
motivate users to challenge misinformation (Gurgun, Arden-Close, et al., 2024).

It is challenging to propose a one-size-fits-all solutions to promote confronting in Facebook. First,
Facebook’s system architecture, like many other social media platforms, does not provide dedicated fea-
tures to facilitate the act of challenging misinformation, possibly because it considers user corrections
doable with the current features such as commenting. On the contrary, social media allows users to
access misinformation even after it has been removed (Broniatowski et al., 2023). Secondly, users have
diverse motivations for using social media, like Facebook, such as passing time, information seeking
and communication (McAndrew & Jeong, 2012; Nadkarni & Hofmann, 2012). Interventions must
acknowledge the multi-layered nature of user interactions with social media design features. Promoting
challenging misinformation through social media design requires the design features to be perceived as
having benefits that outweigh their costs. These benefits can be emotional (accepted for providing an
enjoyable experience such as gaming) or functional (used for their functionality such as protecting users
from perceived negative consequences) (Venkatesh, 2000). In the latter case, users may use the features
even if they are not enjoyable.

We used three parameters to assess usability. The International Organization for Standardization
(ISO, 1999) defines usability as the extent to which specified users accomplish specific goals in particu-
lar environments, focusing on effectiveness, efficiency, and satisfaction. Frekjer et al. (2000) similarly
emphasize these three dimensions and advocate including them all in usability evaluations. In our con-
text, efficiency was not measured because the interventions were not intended to minimize task com-
pletion time or optimize performance speed; instead, they aimed to encourage a socially sensitive
behavior (challenging misinformation) where social and perceptual factors are more critical than oper-
ational speed. Although satisfaction is a core component of the ISO usability definition, in our study it
was not included in its broad sense because it is typically measured as an overall post-use evaluation of
a system, encompassing multiple experiential factors (e.g., enjoyment, fulfillment, ease. For the purposes
of this research, we focused on constructs most relevant to changes in users’ intentions and attitudes
toward challenging misinformation. Drawing on Human-Computer Interaction (HCI) literature, we
measured effectiveness, social acceptability, and comfort as key factors influencing whether users are
willing to adopt and engage with such design (Davis, 1989). Effectiveness refers to the capability of the
proposed design to accurately and completely achieve specified goals (ISO, 1999). In the Technology
Acceptance Model (TAM) this aligns with the concept of perceived usefulness which measures the
extent to which technology has improved potential users’ performance toward specific goals (Davis,
1989). We measured effectiveness as a fundamental aspect of UID that contributes to the success and
acceptance of a product or system within its’ intended context. Acceptability in our context refers to
how socially acceptable it is to use certain features, including whether users feel natural and whether
the audience understands the users’ actions and finds them weird or normal (Montero et al., 2010) The
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social context plays a pivotal role in shaping expectations, and actual or anticipated disapproval from
other people can influence the adoption and usage patterns of an interface (Koelle et al., 2019). Given
that confrontation is often discouraged in online social media platforms, gaining insights regarding
social acceptance can inform future designs in terms of users’ expectations and social norms. The con-
cept of comfort in HCI studies encompasses two main aspects: the level of satisfaction users feel regard-
ing physical comfort whilst using the interface (ISO, 2011) and the social acceptability of the system
(Koelle et al., 2020). When user interfaces lack quality, users may experience physical discomfort
(Kivijarvi & Parnanen, 2023). Hornbak (2006) identified various examples of physical discomfort
related to perceptions of interfaces, including sore eyes, upper body discomfort, overall muscular dis-
comfort, and fatigue. Regardless of participants’ perception of the concept, our aim is to assess the
extent to which they would use these designs with ease.

Building on prior research employing co-design methods (Gurgun et al., 2024), our study evaluates
the design mechanisms, “private toggle” and “discuss section,” as subsets of a broader framework of Ul
interventions aimed at empowering users to critically engage with misinformation. We also provided
the “existing Facebook user interface” to compare it to both design mechanisms.

2.1. Privately challenge toggle

The Privately Challenge Toggle is a feature that allows users to switch their comment visibility settings to pri-
vate. When they choose “private,” their comment and name will be visible to only the original poster. Others
will only see that someone commented about the content’s veracity (See Figure 1). The idea of semi-
anonymity was thought to be effective in encouraging users to challenge misinformation in a previous co-
design study (Gurgun, Arden-Close, et al., 2024). First, it is intended to make users feel safe by instilling a
sense of protection against personal attacks. Research on online disinhibition suggests that when social cues
are limited and interactions are not fully synchronous in online environments, people may experience a sense
of anonymity. This can lead to reduced self-awareness, making it difficult for them to perceive themselves as
others do and to regulate their behavior accordingly (Lapidot-Lefler & Barak, 2012; Suler, 2004; Wu et al,
2017). One of the main reasons users do not challenge misinformation is fear of others’ negative reactions
(Gurgun et al., 2024). The “privately challenge toggle” design aims to prevent anticipated backlash from other
users while informing other people that this content is being challenged.

Secondly, social identity theory (Langrial et al.) suggests people define their self-concept based on the social
groups they belong to Tajfel and Turner (2004). People’s social context, categorization, adherence to social
norms and perceived status all impact their sense of self. To cultivate a positive identity, they use different
impression management strategies to control or influence the impressions that others form (Fuller et al., 2007;
Rosenfeld et al., 2001). Users often refrain from challenging due to concerns about how they may be per-
ceived (Gurgun et al., 2024). Therefore, this design aims to create a sense of security for users when challeng-
ing misinformation, helping them feel more comfortable expressing their concerns.

Research established that observing others being corrected can lead to users updating their own attitudes
(Bode & Vraga, 2015; Emily K Vraga & Bode, 2017) According to these studies, those who observe others
being challenged are less susceptible to cognitive dissonance, as their identity is not directly threatened, mak-
ing them more open to correction. Therefore, this design aims to both protect the commenter’s identity from
others while also indicating to the group that this topic has been challenged by a member.

2.2. Discuss section

The proposed “discuss section” encourages more in-depth engagement by separating comments from
the discussion section. In the “discuss section,” users can initiate and participate in extended conversa-
tions (See Figure 2). It provides a space for discussions, encouraging users to engage beyond brief com-
ments and reactions. By default, when viewing a post, users see “Comments,” which is the standard
Facebook experience, allowing them to read and engage with comments. However, with the “Discuss”
section option, users can participate in and read more extensive discussions.

The intention behind this separated section is to create a space for users to engage in critical discus-
sions about the veracity of the content as social media platforms are typically not designed to effectively
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address misinformation. The reasons people often mention for not challenging misinformation are pri-
marily rooted in social concerns, including fears of being involved in heated arguments and anticipa-
tion that their relationship might be harmed (Gurgun et al., 2024). When users identify questionable
content, the presence of a dedicated section for questioning may prompt them to evaluate the content.
Leading them to seek clarifications and corrections may foster a critical thinking culture and enhance
the quality and accuracy of the online environment. Over time, regular engagement within the “discuss
section” can contribute to the development of social norms that prioritize sharing content only after
verifying its accuracy and engaging in constructive discussions about it.

While this separated section could provide a space for users to engage in critical discussions about
the veracity of the content, it may also lead to further spread of misinformation if not properly moder-
ated. Therefore, while this section has the potential to address misinformation, it would require careful
implementation and moderation to be effective.



INTERNATIONAL JOURNAL OF HUMAN-COMPUTER INTERACTION 7

3. Method
3.1. Preliminary work

We conducted two preliminary studies before conducting the pilot study (See Figure 3). The first one was a
preliminary survey to assess the most appropriate news in terms of being perceived as misinformation and
the importance of the content. We presented 10 headlines in a randomized order to 101 participants (Age
range: 22-60, M = 39.3, 68 Female, 33 Male) and asked them to indicate how serious they found the potential
consequences of the presented headlines when shared on social media using a 6-point Likert scale (1= Not at
all serious and 6= Extremely serious). The headlines included the following: Drinking bleach can cure serious
illnesses, WiFi signals linked to mass psychiatric distress, NASA: A giant asteroid will hit Earth next month,
The existence of new technology empowering governments to secretly track citizens, All vaccines alter DNA,
Space aliens responsible for global warming, Ice cream for breakfast boosts productivity, Bananas are going
extinct, Chewing gum takes seven years to digest in the stomach, and Massive cyber-attack paralyzes global
financial systems. In designing our study, we intentionally avoided using overtly partisan or politically charged
misinformation headlines, in order to control for confounding factors in our experiment. Highly political con-
tent can trigger strong ideological responses and group-based biases (Taber & Lodge, 2006) that might over-
shadow the effects of our design interventions. By focusing on misinformation topics of lower political
salience, we aimed to isolate the impact of the interface design changes on user behavior, without the results
being clouded by partisan predispositions. This choice improved internal validity by ensuring that any differ-
ences we observed were more likely due to the design elements rather than participants’ preexisting ideological
loyalties.

Subsequently, we selected both the most and least important headlines to implement in the designs.
The headline perceived as most important? was “Drinking bleach can cure serious illnesses” (M = 5.16),
while the least important was “Chewing gum takes seven years to digest in the stomach” (M =2.19).
The second study aimed to assess participants’ comprehension of the designs. We distributed the
designs to 31 people (Age range: 26-69, M =45.8, 16 Female, 14 Male) to gain insights regarding clar-
ity, readability and presentation of the designs. Four participants had misconceptions, while the remain-
ing participants correctly understood the objectives of the designs. Based on participant feedback we
then adjusted the designs. For example, we changed the name of the proposed section on Facebook
from “Analyse section” to “Discuss section” in response to their comments.

3.2. Experimental study

The vignette experiment was designed using Qualtrics™" (https://www.qualtrics.com), a web-based sur-
vey platform, and included both closed-ended and open-ended questions. There were three main parts
to the questionnaire.

The first part focused on participant demographics, social media usage and attitudes toward chal-
lenging misinformation (e.g., time spent on social media per day, and frequency of their challenging).
The second part introduced participants to user interface design proposals and asked about their likeli-
hood to challenge. Participants were instructed to read each user interface design carefully and answer
questions for each UID. Participants indicated how likely they would be to challenge misinformation
using a 5-point Likert scale (1 =very unlikely, and 5= very likely) and their rationale for this response
with open-ended questions. The third part of the questionnaire examined participants’ evaluations
regarding the designs in terms of effectiveness, social acceptability and comfort.

The experimental study followed a 3 (design: Privately challenge toggle; Discuss section; usual interface) x
2 (content importance: important; unimportant) within-subject design. Each participant was randomly pre-
sented with the three designs with two examples of news content meaning they received a total of 12 social
media posts. The designs used in the study are not the ultimate versions but were used to obtain insights fol-
lowing the speculative design approach (Kiskola et al.,, 2023). Speculative design proposals can be valuable
research tools when they prompt informative responses from participants (Baumer et al,, 2014; Kiskola et al,
2021). We chose to mimic the social media platform Facebook for the posts due to its wide usage in the UK
with 56 million Facebook users in January 2024 (Statista, 2024). In addition, 67% of internet users claimed
that they encountered fake news on Facebook (Centre for International Governance et al, 2019). It is a
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semipublic space where comments and likes are visible to more people than just friends. For example, if
someone comments on a friend’s profile, this comment can be visible to even individuals who are not their
friends, depending on privacy settings. This public visibility of social interactions is useful to observe and
understand social interactions, which is a key aspect of our research. Facebook also decreased online anonym-
ity through encouraging users to frequently update their profile pictures and even requiring its users to regis-
ter their actual name (see Facebook, 2024). Therefore, it is an appropriate platform for considering social
relationships.

The example posts contained the following: user picture, username, user comment, source name,
and the news headline. We tried to eliminate as many confounding variables as possible with regard to
posts. First, the profile picture of the source followed a generic look to keep the impact as low as pos-
sible. Second, to minimize any possible gender-specific effect, the names used were gender-neutral
(Ellis Taylor and Alex Smith). Third, the study underwent face validation with six participants, includ-
ing two experts, to ensure the clarity, relevance, and appropriateness of its methods and tools.

3.3. Participants

We collected data from 354 participants. We first carefully screened participants and removed those
who unsuccessfully answered the two attention checks, provided gibberish or meaningless responses in
open-ended questions, or completed the survey too quickly to be paying attention (less than 50% of the
median duration, calculated after removing lengthy outliers). After this, 306 participants were left for
further analysis (age range 20-60years, 111 male, 194 female and 1 non-binary). Participants were
recruited through Prolific™ (www.prolific.co), an established platform for online recruitment for
research studies. Included participants were aged 18years or older, UK-based English speakers, non-
passive Facebook users (i.e., posted on Facebook, not just lurking), had encountered misinformation
before and were using Facebook with their own identities, not anonymously.

3.4. Procedure

Bournemouth University Research Ethics Committee approved the study. Prior to data collection, a pilot
test was conducted to check the usability of the questionnaire. The pilot test was active for two weeks, dur-
ing which 12 participants completed the questionnaire. Following the pilot test, several changes were made
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to improve the questionnaire. One question was changed due to participant confusion. To reduce the
impact of fatigue and habituation (Porter et al., 2004), six design proposals were randomized. Participants
were compensated in an attempt to ensure sufficient engagement with the study.

Data collection took place between 24 and 31 January 2024. Participants were invited to participate in an
online survey that explored the impact of design on challenging misinformation on social media. Individuals
who met the inclusion criteria were given the link to the anonymous questionnaire and asked to read the par-
ticipant information sheet and consent to participate. Participants were informed that they were free to stop
at any time. Participants took on average 17.6min to complete the questionnaire. There were two attention
checks within the questionnaire. The survey included eleven open-ended questions, and all participants were
required to write a minimum of 30 characters per question (which are not analyzed in this paper). Among
these questions, participants were prompted to explain the rationale behind their ratings and to offer recom-
mendations regarding the strengths and weaknesses of the designs. Participants who did not provide sensible
answers were excluded from the analysis. Eligible participants were compensated for their participation.

3.5. Measured variables

3.5.1. Preliminary studies
Perceived seriousness: In the first preliminary survey, participants rated the seriousness of the potential
consequences of 10 news headlines when shared on social media. Ratings were given on a 6-point
Likert scale (1 =Not at all serious, 6 = Extremely serious). This measure was used to identify the most
and least important headlines for use in the main experimental study.

Design comprehension: In the second preliminary study, participants reviewed the proposed designs
and provided open-ended responses regarding their clarity, readability, and presentation. Responses
were coded for correct understanding versus misconceptions.

3.5.2. Experimental study

Perceived importance of the headline: For each headline shown in the main study, participants rated its
importance on a 6-point Likert scale (1 =Not at all important, 6 = Extremely important) to verify that
the predefined “important” and “unimportant” categories matched participants’ perceptions.

Likelihood to challenge misinformation: After viewing each design and content combination, partici-
pants indicated how likely they were to challenge the misinformation using a 5-point Likert scale
(1 =Very unlikely, 5= Very likely).

Willingness to challenge misinformation in general: Participants rated their overall willingness to
challenge misinformation on a 6-point Likert scale (1 =Very unwilling, 6 = Very willing). For analysis,
responses were grouped into two categories: willing (somewhat willing, willing, very willing) and
unwilling (somewhat unwilling, unwilling, very unwilling).

Usability evaluations: Participants rated each design on three parameters: effectiveness, social acceptabil-
ity, and comfort, using Likert scales. Effectiveness was defined as the perceived usefulness of the design in
enabling challenges to misinformation. Social acceptability referred to the perceived appropriateness of using
the design in the social media context. Comfort referred to the ease and satisfaction experienced when
using the design (See “Theoretical Underpinning” section for detailed definitions).

Demographic and contextual measures: Participants reported age, gender, education level, time
spent on social media per day, and frequency of challenging misinformation.

4. Data analysis

The data was analyzed using SPSS software version 28. To detect an effect of partial eta squared = 0.01
with 95% power in a two-way within-subjects ANOVA (three groups, alpha = 0.05, non-sphericity cor-
rection = 0.8), G*Power suggested we would need 252 participants. Descriptive statistics were used to
describe the data and report frequencies. As our study is a within-subject design, we used a two-way
repeated measures ANOVA to examine the effects of designs and perceived importance of the content
on participants’ likelihood to challenge. The changes in continuous variables within groups, such as the
difference between the usability parameters in proposed designs and existing designs, were analyzed
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using paired-samples t-tests. The vignettes, study design, and dataset are available on the Open Science
Framework through the link provided in the Supplementary Materials section.

5. Results
5.1. Participant demographics

The demographics of the 306 participants are summarized in Table 1. This breakdown includes age dis-
tribution, gender representation, education level and willingness to challenge.

5.2, Descriptive statistics

Prior to conducting the study, we selected the most and least important headlines to implement in the
designs using a survey. In the main study, we controlled if these ratings accurately reflected how partic-
ipants perceived the headlines. By asking participants to evaluate the importance of each headline on a
6-point Likert scale, we were able to confirm that the headlines’ importance ratings matched partici-
pants’ perceptions. (“Drinking bleach can cure serious illnesses” M=4.3, SD = 1.9, “Chewing gum
takes seven years to digest in the stomach” M =2.6, SD = 1.17).

Means and standard deviations (SD) of likelihood to challenge were calculated for each design.
Participants rated how likely they were to use the design provided to challenge the misinformation on
a 6-point Likert scale (1- Very unlikely, 6- Very likely). In our study, “willingness groups” were opera-
tionalized by categorizing participants into two distinct groups based on their responses to the question
of how willing they are to challenge misinformation on social media on a 6-point Likert scale. We
grouped them as willing (somewhat willing, willing, very willing) and unwilling (somewhat unwilling,
unwilling, very unwilling). The results are summarized in Table 2 below. These values provide insights
into perceived likelihood to challenge associated with each design based on the importance of the con-
tent across willingness groups.

5.3. Differences between proposed and existing designs in terms of usability: Effectiveness,
acceptability, and comfort

A paired-samples t-test was used to determine whether there was a statistically significant difference
between the two design proposals compared to the existing design in terms of comfort, effectiveness,
and acceptability (See Table 3). Data are mean + standard deviation unless otherwise stated. There were
three outliers in each of the four pairs that were more than 1.5 box-lengths from the edge of the box
in a boxplot. Inspection of their values did not reveal them to be extreme and they were kept in the
analysis. The difference scores were normally distributed, as assessed by visual inspection of a
Normal Q-Q Plot. As shown in Table 3, the difference was highly significant (p <0.001) for both
designs and all parameters. The results indicate that users’ evaluation of comfort, effectiveness and
acceptability are more positive for the Private Toggle and the Discuss Section than those of the exist-
ing design.

Table 1. Participant demographics.

N 306
Age: M(SD) 40.2 (9.9) N * (%)
Age 18-24 13 (4.2)
25-34 83 (27.1)
35-44 107 (35)
45+ 103 (33.7)
Gender Male 194 (63.4)
Female (%) 111 (36.3)
Non-binary (%) 1(0.3)
Education Primary (%) 52 (17)
Further (%) 49 (16)
Higher (%) 205 (67)
Willingness to challenge (%) Unwilling 153 (50)
Willing 153 (50)
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Table 2. Mean (standard deviation), of likelihood to challenge for each design across willingness groups.

Willing Unwilling
Unimportant Important Unimportant Important Unimportant Important
content content content content content content
Private toggle 2.77 (1.5) 3.42 (1.84) 3.10 (1.52) 3.71 (1.9) 245 (1.4) 3.14 (1.72)
Discuss section 2.45 (1.47) 3.09 (1.76) 2.79 (1.46) 3.85 (1.69) 2.11 (1.26) 233 (1.47)
Existing design 2.48 (1.46) 3.56 (1.81) 2.98 (1.51) 4.29 (1.61) 1.99 (1.21) 2.84 (1.7)

Table 3. Paired samples t-test results.

Paired differences

The usability parameters M D t (305) p Cohen’s d
Comfort

Private Toggle - Existing 0.57 1.9 5.23 <0.001 0.29
Discuss Section - Existing 0.22 1.39 2.8 0.005 0.16
Effectiveness

Private Toggle - Existing 0.79 1.7 8.11 <0.001 0.46
Discuss Section - Existing 0.57 15 6.63 <0.001 0.37
Acceptability

Private Toggle - Existing 0.59 1.66 6.28 <0.001 0.35
Discuss Section - Existing 0.39 137 5.01 <0.001 0.29

For comfort, the Private Toggle showed a statistically significant positive difference compared to the exist-
ing design, with a mean difference of 0.57 (95% CI, 0.35 to 0.78), t(305) = 5.23, p < 0.001 and Cohen’s
d=0.29, indicating a small effect size. Discuss Section, also showed a statistically significant positive difference
compared to the existing design, with a mean difference of 0.22 (95% CI, 0.07 to 0.38), t(305) = 2.80,
p=0.005 and Cohen’s d=0.16, indicating a very small effect size. In terms of effectiveness, the Private
Toggle demonstrated a statistically significant positive difference compared to the existing design, with a mean
difference of 0.79 (95% CI, 0.60 to 0.98), t(305) = 8.11, p < 0.00 and Cohen’s d = 0.46, representing a moder-
ate effect size. The Discuss Section showed a statistically significant positive difference compared to the exist-
ing design, with a mean difference of 0.57 (95% CI, 040 to 0.74), t(305) = 6.63, p < 0.001 and Cohen’s
d=0.37, corresponding to a small to moderate effect size. Regarding acceptability, the Private Toggle exhib-
ited a statistically significant positive difference compared to the existing design, with a mean difference of
0.59 (95% CI, 0.41 to 0.78), t(305) = 6.28, p < 0.001 and Cohen’s d=0.35, indicating a small to moderate
effect size. The Discuss Section displayed a statistically significant positive difference compared to the existing
design, with a mean difference of 0.39 (95% CI, 024 to 0.55), t(305) = 5.01, p<0.001. and Cohen’s
d=0.129, reflecting a small effect size.

5.4. The interaction between design and perceived content importance in predicting the
likelihood to challenge

5.4.1. Design techniques effectiveness vs news importance

A two-way repeated measures ANOVA was run to determine the effects of designs and content types
on participants’ likelihood to challenge (See Table 4). Design type had three levels (Private toggle,
Discuss section and Existing) and the perceived importance of the content had two levels
(Unimportant, Important). There were no outliers, as assessed by examination of studentized residuals
for values greater than +3. The likelihood to challenge for each of the designs was normally distributed,
as assessed by visual inspection of a Normal Q-Q Plot. Mauchly’s test of sphericity indicated that the
assumption of sphericity had been violated for the two-way interaction and the simple main effects
(p <0.5). Therefore, a Greenhouse—Geisser correction was reported.

Data are mean + standard deviation unless otherwise stated. There was a statistically significant two-
way interaction between design and content suggesting a moderate effect size with a partial eta squared
value of 0.030 [Greenhouse-Geisser’s correction: F(1.94, 592.9) = 9.32, p <0.001 ¢ = 0.972]. Therefore,
simple main effects were run.
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Table 4. Repeated measures analysis of variance results.

df F Partial eta squared
Design Sphericity Assumed 2.00 7.19%%* 0.023
Greenhouse-Geisser 1.80 7.19% 0.023
Content Sphericity Assumed 1.00 133.93%%* 0.305
Greenhouse-Geisser 1.00 133.93%%* 0.305
Design * Content Sphericity Assumed 2.00 9.32%** 0.030
Greenhouse-Geisser 1.94 9.32%** 0.030

#p < 0.01; ***p 0.001.

Table 5. Pairwise comparisons.

95% Confidence interval for difference®

Mean difference Std. Error Sigb Lower bound Upper bound
Important Content
Private Toggle Existing Interface —0.14 0.13 NS —0.39 0.12
Discuss Section Existing Interface —0.474* 0.10 <0.001 —0.67 —0.27
Unimportant Content
Private Toggle Existing Interface 0.291%* 0.10 0.01 0.08 0.49
Discuss Section Existing Interface —0.03 0.09 0.71 —0.20 0.14

Based on estimated marginal means.
*The mean difference is significant at the 0.05 level.
PAdjustment for multiple comparisons: Bonferroni.

We compared each design proposal with the existing interface design (See Table 5 and Figure 4).
For the multiple simple main effects, a Bonferroni correction was applied, and the p value was set at
0.025 for the comparisons.

For the unimportant content type, only “private toggle” (M =2.77, SE = 0.08) showed a positive sig-
nificant difference in comparison to the existing design (M =2.48, SE = 0.08) [Greenhouse-Geisser’s
correction F(1, 305) = 7.77 p=0.006] with a mean difference of 0.291 (95% CI, 0.86 to 0.496). This
indicates that people were more likely to challenge using “private toggle” relative to existing design
when the content is unimportant. The difference between “discuss section” (M =2.45, SE = 0.08) and
the existing interface design (M =2.48, SE = 0.08) was not significantly different [Greenhouse-Geisser’s
correction F(1, 305) = 0.137 p = 0.711] with a mean difference of —0.033 (95% CI, —0.206 to 0.141)

For the important content, only the “discuss section” (M =3.09, SE = 0.1) showed a negative signifi-
cant difference in comparison to the existing design (M =3.56, SE = 0.1) [Greenhouse-Geisser’s correc-
tion F(1, 305) = 21.64 p <0.001] with a mean difference of —0.474 (95% CI, —0.674 to —0.273). This
indicates that people were more likely to challenge using existing design relative to the “discuss section”
when the content is important. “Private toggle” (M =3.42, SE = 0.1) did not show a statistically signifi-
cant difference [Greenhouse-Geisser’s correction F(1, 305) = 1.06 p = 0.303] with a mean difference of
—0.137 (95% CI, —0.399 to 0.124)

5.5. Interaction between design and perceived content importance on the likelihood to
challenge across different willingness groups

5.5.1. The influence of different designs (private Toggle, Discuss section, existing) and perceived
content importance (unimportant, important) on the likelihood to challenge across different will-
ingness groups

In our study, “willingness groups” were operationalized by categorizing participants into two groups
based on their responses to the question regarding how willing they were to challenge misinformation
on social media on a 6-point Likert scale. After grouping them as willing (somewhat willing, willing,
very willing) and unwilling (somewhat unwilling, unwilling, very unwilling), a two-way repeated meas-
ures ANOVA was run to examine the differences in likelihood to challenge misinformation across will-
ingness groups (See Table 6). Mauchly’s test of sphericity indicated that the assumption of sphericity
had been violated for the two-way interaction and the simple main effects (p <0.5). Therefore, a
Greenhouse-Geisser correction was reported. There was a statistically significant two-way interaction
between design and content in both unwilling and willing groups [Greenhouse-Geisser’s correction: F
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Figure 4. Likelihood to challenge for important and important content across three designs.

Table 6. Repeated measures analysis of variance results across willingness groups.

df MS F p Partial 1>
Unwilling
Design Sphericity Assumed 52.447 2 26.223 11.623 <0.001 0.071
Greenhouse-Geisser 52.447 1.770 29.639 11.623 <0.001 0.071
Content Sphericity Assumed 78.240 1 78.240 46.988 <0.001 0.236
Greenhouse-Geisser 78.240 1.000 78.240 46.988 <0.001 0.236
Design * Content Sphericity Assumed 16.577 2 8.289 10.539 <0.001 0.065
Greenhouse-Geisser 16.577 1.996 8.306 10.539 <0.001 0.065
Willing
Design Sphericity Assumed 16.113 2 8.057 2.949 00.054 0.019
Greenhouse-Geisser 16.113 1.833 8.792 2.949 00.059 0.019
Content Sphericity Assumed 226.510 1 226510 91.126 <0.001 0.375
Greenhouse-Geisser 226.510 1.000 226.510 91.126 <0.001 0.375
Design * Content Sphericity Assumed 18.850 2 9.425 7.624 <0.001 0.048
Greenhouse-Geisser 18.850 1911 9.865 7.624 <0.001 0.048
Table 7. Pairwise comparisons across willingness groups.
95% Confidence interval for difference®
Mean difference Std. Error Sig® Lower bound Upper bound
Unwilling
Unimportant Content
Private Toggle Existing Interface 0.464* 0.14 0.001 0.19 0.74
Discuss Section Existing Interface 0.12 0.1 0.27 —0.1 0.35
Important Content
Private Toggle Existing Interface 0.3 0.17 0.08 —0.04 0.64
Discuss Section Existing Interface —-0.510* 0.13 <0.001 —0.77 —0.25
Willing
Unimportant Content
Private Toggle Existing Interface 0.12 0.15 0.45 —0.19 0.42
Discuss Section Existing Interface —0.19 0.14 0.16 —0.46 0.08
Important Content
Private Toggle Existing Interface —0.575% 0.2 0.004 —0.96 -0.19
Discuss Section Existing Interface —0.438* 0.15 0.005 —0.74 —0.13

Based on estimated marginal means.
*The mean difference is significant at the 0.05 level.
?Adjustment for multiple comparisons: Bonferroni.

(1.9, 303.3) = 10.53, p<0.001 ¢ = 0.998 and F (1.9, 290.4) = 7.62, p <0.001 & = 0.955 respectively].
Therefore, simple main effects were run.

We compared each design proposal to the existing interface design for the willingness groups. For
the multiple simple main effects, a Bonferroni correction was applied, and the p-value set at 0.025 for
the comparisons (See Table 7).

In the unwilling group, for the unimportant content, only “privately challenge toggle” (M =2.45, SE
= 0.11) showed a positive significant relative to the existing design (M =1.98, SE = 0.99) [Greenhouse-
Geisser’s correction F(1, 152) = 11.12 p=0.001] with a mean difference of 0.464 (95% CI, 0.189 to
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0.739). This indicates that people who are unwilling to challenge were more likely to challenge using
“privately challenge toggle” relative to the existing design when the content was unimportant. For the
important content type, the “discuss section” (M =2.32, SE = 0.11) showed a negative significant dif-
ference relative to the existing design (M =2.87, SE = 0.13) [Greenhouse-Geisser’s correction F(1, 152)
= 14.73 p <0.001] with a mean difference of —0.510 (95% CI, —0.772 to —0.247). This indicates that
people who are unwilling to challenge were more likely to challenge using the existing design relative
to the “discuss section” when the content was important.

In the willing group, for important content, “privately challenge toggle” (M =3.71, SE = 0.15) and “discuss
section” (M=3.85, SE = 0.13) showed a negative significant difference relative to the existing design
(M =428, SE = 0.13) [Greenhouse-Geisser’s correction: F(1, 152) = 8.59, p=0.004 and F(1, 152) = 7.99,
p=0.005 respectively]. This indicates that people who are willing to challenge were more likely to challenge
when using the existing design relative to “privately challenge toggle” and “discuss section.”

6. Discussion

In this study, we examined two user interface design proposals that we introduced in a previous study.
Our aim was to determine whether these designs would enhance participants’ likelihood to challenge
misinformation. While existing research has explored the impact of user interface design (UID) on
users’ critical thinking and consequently their tendency to share misinformation (Kim et al., 2019;
Ozturk et al., 2015; Tanaka et al., 2013), to the best of our knowledge this is the first study to evaluate
UID proposals in terms of encouraging users to challenge misinformation.

In our study, we employed two approaches to evaluate the effectiveness of different designs. First,
we compared the proposed designs to the existing design on Facebook, focusing on key usability
parameters including effectiveness, acceptability, and comfort. Secondly, we conducted a two-way
repeated measures ANOVA to examine the potential interaction effects of design and content type on
users’ likelihood to challenge misinformation. These findings contribute to our understanding of user
interaction with different user interfaces and content types. They also offer practical implications for
the development of more effective and user-friendly design strategies for the future.

6.1. Usability: Effectiveness, acceptability, and comfort

For each design, we assessed three parameters in terms of usability: effectiveness, acceptability, and
comfort. Participants rated the proposed designs as more effective in challenging misinformation as
well as more acceptable and comfortable than the existing design, which suggested that the proposed
designs had the potential to encourage users to challenge misinformation. However, participants’ self-
reported likelihood to challenge the content did not align with these favorable evaluations. When par-
ticipants were presented with content they perceived as important or unimportant, their Willingness to
challenge varied depending on whether they perceived the content as important or unimportant,
regardless of the design’s overall positive ratings. These findings suggest that the perceived importance
of the topic plays a significant role in influencing likelihood to engage with or challenge the content,
beyond the qualities of the design itself. This result aligns with recent research showing that people are
more likely to correct misinformation when they perceive its consequences as severe (Luo et al., 2024).

6.2. The interplay between design and content on the likelihood to challenge misinformation

Our findings indicate a significant two-way interaction between the design and the content type on the
likelihood to challenge. Previous research suggests that demographic factors such as age, openness to
experience, and perspective-taking influence the persuasiveness of interfaces in terms of challenging
misinformation (Gurgun et al., 2023). Evidence from other domains shows that tailoring interventions
to individual characteristics can increase their effectiveness, for example, in mobile health applications
(Rivera-Romero et al., 2023) alcohol reduction strategies among university students (Bewick et al,
2008; Miller et al., 2015). Research also established that the believability of the content and its align-
ment with preexisting opinions influence users’ engagement (e.g., whether they read, like, comment or
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share it) (Kim et al., 2019; Kim & Dennis, 2019). Our results support earlier studies that emphasize the
need to consider both content characteristics and user traits, as both shape how individuals perceive
and respond to interface designs (Gearhart & Zhang, 2014; Moy et al., 2001). In particular, we found
that users’ perception of the content’s importance, significantly influenced how they evaluated the
design.

Although the designs were perceived as more comfortable and acceptable by users, they did not dir-
ectly influence likelihood to challenge. This discrepancy can be explained in several ways. One plausible
explanation could be the social desirability bias, which suggests that research participants choose
responses they believe are more socially desirable (Grimm, 2010). This concept also relates to demand
effects which refer to participants’ tendency to respond to questions in a way they believe the
researcher desires (Grimm, 2010). Therefore, their evaluation in terms of usability may be influenced
by perceived social expectations. Another explanation for this discrepancy might be that participants
may have relied on superficial cues, heuristics, habits and intuition when engaging with the designs.
The Elaboration Likelihood Model (Petty & Cacioppo, 1986) proposes that people can process informa-
tion and form attitudes through two distinct routes: the central route and the peripheral route. While
the central route refers to a high degree of thought (e.g., critically evaluating the message and consider-
ing arguments and counterarguments) the peripheral route involves a low degree of thought and is
based on elements such as the appearance of the speaker or the length of the message. In our case, par-
ticipants may have been influenced by peripheral cues, such as the esthetic appeal of the proposed
designs, rather than engaging in critical thinking or deep cognitive processing related to challenging
misinformation. This tendency to rely on peripheral cues could have led them to conform to the norm
or default choices based on habit. Research suggests that knowledge does not always lead to congruent
behavior. The knowledge-behavior gap describes a situation where there is incoherency and inconsist-
ency between what people know or could know based on available information and how they actually
behave in response to that knowledge (Hornik, 1989; Rimal, 2000). Factors such as self-efficacy can
mediate the relationship between knowledge and behavior. Also, according to Theory of Planned
Behavior (TPB) (Ajzen, 1991), while attitudes, subjective norms and perceived behavioral control influ-
ence intention, factors such as perceived barriers, past experience and situational constraints can inter-
fere with the translation of intent to action. Overall, the discrepancy may stem from the preliminary
nature of the designs.

6.2.1. Privately challenge toggle
We found that users demonstrated a higher likelihood of challenging misinformation with the “private
toggle” we proposed (which allows them to hide their comments and names from everyone except the
original poster) compared to the existing design when the content is unimportant. This result shows
that, people believe that they can address misinformation with the poster in a semi-private way on
social media even though they are not completely anonymous. Complete anonymity where people con-
front without revealing their identities to anyone, may lead to more arguments and contribute to a
toxic discussion environment (Barlett, 2015; Guo & Yu, 2020; Joinson, 2007). Research found that peo-
ple often refrain from confronting misinformation online due to the fear of facing negative repercus-
sions, such as potential attacks (Gurgun et al., 2024; Gurgun et al., 2025). This fear of being attacked
can negatively impact people’s willingness to engage in online discussions (Urbaniak et al., 2022). For
instance, the 32% of users who never or rarely share content related to political or social issues refrain
from doing so primarily due to fear of being attacked (McClain, 2021). Therefore, allowing users to
switch the visibility of their comments to private could help address their concerns about facing nega-
tive consequences when they challenge misinformation online. By providing a private setting, people
may feel more comfortable expressing their views and confronting misinformation without the fear of
public backlash. This approach could potentially encourage more open and safer environment, leading
to increased engagement in challenging misinformation.

Our findings highlight a significant focus on motivating people who are hesitant or unwilling to con-
front misinformation. The privately challenge toggle showed a positive impact on users’ likelihood to
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challenge in the unwilling group. This finding underscores the potential of design interventions in
empowering users to actively combat misinformation.

The result regarding the private toggle increasing the likelihood to challenge more than the existing
one in the less important content provides useful insights. Research showed that people may refrain
from challenging others due to pro-social attitudes, such as avoiding causing offense or preventing
others from feeling embarrassed (Gurgun et al., 2024; Tandoc et al., 2020). Consequently, in less signifi-
cant contexts, participants may have wanted to save the poster from embarrassment as the topic is not
considered critical. In addition, people are often concerned about their image and reputation when
sharing (Altay et al., 2022) and correcting misinformation (Gurgun et al., 2024). This concern may lead
them to be less willing to engage on topics they find unimportant.

6.2.2. “Discuss” section

Within the context of important content, the likelihood of challenging misinformation in the existing
design was higher compared to “Discuss Section” which allows users to engage in extended conversa-
tions in a separate section. Participants were reluctant to use a separate section for questioning the con-
tent, potentially influenced by the nature of social media. Tagg et al. (2017) highlighted a paradox
where people acknowledge that Facebook may not be ideal for serious discussions yet still use it for
political expression while avoiding controversial topics. People primarily use Facebook to maintain rela-
tionships and engage in social interactions (Nadkarni & Hofmann, 2012; Quan-Haase & Young, 2010).
Therefore, social media platforms like Facebook might not be the most suitable medium for discussing
topics as people would on a traditional discussion forum.

The results relating to important content suggests that participants preferred to confront important
issues in a more visible way. They may approach discussions on important topics with greater caution
and deliberation, preferring to engage in a more structured and normative way rather than utilizing
private comments or separate discussion threads. Moreover, the social dynamics surrounding important
content may influence user behavior. Users may feel a greater sense of responsibility to contribute
meaningfully publicly in relation to important topics. This could lead them to challenge in the main
comment thread rather than participating in separate discussions. Research showed that the third per-
son perception (TPP) hypothesis (Davison, 1983), which suggests that people tend to believe that others
are more influenced by media messages than they are (particularly when the messages are considered
undesirable) plays a role in motivating users to correct misinformation (Koo et al., 2021). In line with
previous work, it is possible that people are more likely to confront misinformation publicly when they
perceive it as significant and influential to others.

The observed differences in likelihood to challenge between the important and unimportant news
highlight the need for content-specific design considerations. Design elements that are effective for
encouraging users to challenge for important news may not be equally effective for unimportant news,
and vice versa. The differences identified show the importance of considering contexts, user motiva-
tions and social dynamics in designing features to encourage challenge misinformation.

6.3. Design implications

Our findings highlight that design is a continuous and iterative process and there is no one-size-fits-all
solution for preventing users from skipping past misinformation content due to various social, individ-
ual and technical factors (Gurgun et al., 2024) influencing their engagement. The primary finding of
this research is that design can help people, particularly who are hesitant, confront misinformation and
overcome barriers. As much as design is a valuable solution to encourage people to challenge misinfor-
mation additional research is essential to improve the efficacy. One notable development in this space
is the shift toward crowdsourced counter-misinformation systems, such as Community Notes, which
Meta has recently announced plans to adopt (BBC, 2025). These systems enable large-scale peer-led
fact-checking (Righes et al., 2023) and may be perceived as more trustworthy because they come from
“people like them” rather than from platform-imposed labels (Sharevski et al., 2025). However, evidence
is mixed: large-scale observational analyses found no overall reduction in engagement with misleading
posts (Chuai et al., 2024), and while pairing notes with warnings can reduce perceived accuracy, sharing
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intentions often remain unchanged (Sharevski et al., 2025). These outcomes reflect broader mispercep-
tions users hold about the futility or social risks of correction, such as fears of damaging relationships
or doubts about its usefulness (Gurgun et al., 2025). Starting with a co-design approach could be a
valuable way to address these issues. Involving a broad and diverse group of users in their creation
would help tailor corrections to the narratives, concerns, and values of different communities, making
them more relevant and harder to dismiss (Lee et al., 2023). Co-design can also improve framing and
credibility: peer-generated corrections often outperform top-down warnings in shifting beliefs (Zeng
et al., 2024), and users tend to trust community-contributed notes more than expert fact-checker inter-
ventions (Sharevski et al., 2025). A transparent, consensus-driven process gives corrections greater legit-
imacy, making people more likely to accept and act on them compared to those issued by perceived
partisan authorities.

Our proposed designs target a complementary mechanism, reducing the social and relational costs
of challenging misinformation, for example through semi-private confrontation or dedicated discussion
spaces. Future research could explore integrating these with crowdsourced annotation systems to test
whether combining socially safer correction methods with peer-generated context can help translate
credibility shifts into actual corrective behavior and reduced content propagation.

Several design considerations emerge from the study results.

Introduction of semi-private settings: In our study we found that users prefer a private way to con-
front others. However, complete privacy is not desired on social media due to its potential to encourage
disinhibited behavior (Lapidot-Lefler & Barak, 2012). Therefore, implementing semi-private solutions
that protect both the user and the poster could serve as an initial step. In the context of social media,
providing a secure environment is essential not only for safeguarding users’ financial capital, which
encompasses information security such as sensitive data and potentially monetary assets, but also for
protecting users’ social capital (Field, 2016). Users invest time and effort to build and maintain their
social capital by cultivating relationships, engaging with others, and managing their online personas.
This involves creating a favorable image or impression that aligns with their desired identity and values
within their social network (Marwick & Boyd, 2011; Rosenberg & Egbert, 2011). Therefore, when offer-
ing design solutions, it is essential to go beyond just functionality and consider users’ needs holistically.
This involves considering factors such as social relationships. Providing users with options for privacy
can empower them to engage more confidently in challenging misinformation online.

Consideration of the content: One of the most important findings from this research is that there is
a high interaction between design and content. When individuals evaluated the proposed designs for a
single neutral content (for usability assessment), they were rated positively compared to existing
designs. However, when two of the proposed designs were evaluated with specific content, users were
not more likely to challenge misinformation relative to the existing interface. Content plays a significant
role in how individuals evaluate designs. When the incorrect content is important, users showed a
greater tendency to confront publicly (as is currently most common), using the comment box for
important content. Having a separate discussion area for important content seems not to be the most
appealing option for users. The negative connotations associated with the term “discussion” may deter
users from engaging with content on social media, as they often seek spaces for social connection
rather than critical debate. However, it is essential for users to cultivate critical thinking skills to navi-
gate the rapid spread of misinformation effectively. Research showed that social media platforms can
significantly enhance individuals’ ability to think critically and respond thoughtfully to information
(Daniels & Billingsley, 2014; Luo et al., 2024). Social media, in this sense, can facilitate and contribute
to this process by facilitating discussions within the main comment thread, as users may feel a height-
ened sense of responsibility to contribute publicly on important issues (Ausat, 2023).

Refinement and habit formation: Participants rated the proposed designs more positively than the
existing design in terms of usability factors like effectiveness, acceptability, and comfort when evaluat-
ing them in isolation. However, when these designs were presented with real content, they did not sig-
nificantly increase participants’ likelihood to challenge misinformation compared to the existing design.
This suggests that usability alone is insufficient to drive behavioral change in risky actions like challeng-
ing misinformation. Drawing on habit formation theory, which emphasizes the importance of
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consistent repetition of behavior in stable contexts to achieve automaticity (Lally & Gardner, 2013),
expecting an immediate behavioral shift overlooks the complexity of behavior change, which requires
more than usability enhancements alone. Providing certain tools, whether cognitive or environmental,
may lead to consequent behavioral change (Rapp et al., 2019). For instance, according to Bandura’s
self-regulation theory, change occurs when monitored behavior is compared to a standard or goal
(Bandura, 1991). Future HCI designers should focus more on establishing new effective habits such as
incorporating prompts or integrating privacy settings.

7. Limitations and future work

This study has several limitations. First, the designs presented were not fully developed, as they were
intended to be speculative (Kiskola et al., 2023) and were not claimed to represent ultimate solutions.
Future research should consider fully developing such design modalities in collaboration with profes-
sional designers to gain further insights into their impact on users” behaviors.

Participant selection also poses validity concern, as the sample was recruited online and exclusively
from the UK, potentially limiting the generalizability of the findings internationally. The study predom-
inantly represents Western viewpoints. Future research would benefit from data from more collectivistic
cultures and cultures that typically have different views/approaches regarding conflict management
(Morris et al., 1998; Tjosvold & Sun, 2002). We also acknowledge that politically divisive misinforma-
tion remains one of the most challenging and socially consequential domains of the misinformation
problem (Guess et al.,, 2023). Avoiding explicit political content is a limitation, as it remains unclear
whether our findings apply to high-stakes contexts where misinformation engages partisan identities.
Politically charged falsehoods can provoke identity-protective reasoning and even backfire effects, rein-
forcing rather than correcting false beliefs (Nyhan & Reifler, 2010). In such settings, group loyalty may
strongly shape willingness to correct, meaning our interventions could be received differently when
content aligns with users’ political affiliations or social norms.

Moreover, the study employed predetermined content types to assess users’ likelihood to challenge
misinformation, potentially overlooking the variety of misinformation encountered on social media
platforms. Research showed that, the believability of the content and its alignment with preexisting
opinions influence users’ engagement (Kim et al., 2019; Kim & Dennis, 2019). Future research could
explore the impact of the designs with different content types.

Additionally, while the study focused on Facebook user interface designs, future research should
examine whether these design concepts are applicable and effective on other social media platforms,
many of which differ significantly to Facebook in terms of the way in which content is presented and
their user populations. Furthermore, the study measured participants’ intentions (e.g., willingness to
challenge misinformation) rather than observing their actual behaviors. While intention is a useful pre-
dictor, behavioral science consistently shows an intention-behavior gap, with intentions explaining only
a modest proportion of real-world actions (Conner & Norman, 2022). Intentions may not fully capture
how individuals would respond in live social media environments or how they might adapt their cor-
rection strategies over time. However, intention measures are a valuable first step in early-stage or
speculative design research, providing insight into potential user acceptance before investing in fully
functional prototypes. As design is iterative, these findings can guide follow-up studies using observa-
tional or longitudinal methods to understand real-world behaviors and adaptation.

8. Conclusion

In conclusion, this study explored the potential of user interface design interventions to encourage
users to challenge misinformation on social media platforms. By introducing two novel features,
“private toggle” and “discuss section” the study highlighted the complex interplay between design, con-
tent importance, and user willingness to engage. While the proposed designs were perceived as more
usable than existing alternatives, their effectiveness varied depending on the perceived importance of
the content and users’ willingness to challenge. These findings underscore the necessity of tailoring
interventions to user needs and content characteristics. Future research should refine these designs,
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expand to other platforms and cultural contexts, and examine real-world application scenarios to fur-
ther enhance our understanding of how social media can empower users to combat misinformation.
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