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Inoculation Theory As A Design Approach To Game-Based Misinformation Interventions: A Review
Misinformation has been demonstrated to pose a great risk to society, demanding action from policymakers and educators. Inoculation theory is a theory of resistance to influence, which in recent years has been a foundational theory for game-based interventions against misinformation. While many game-based interventions have been found to be efficacious, there is a lack of understanding of the underlying mechanisms which make them work. This review critically engages with the current state of game-based misinformation interventions, identifies gaps in game design and research, and investigates the relationship between inoculation theory and game design. We find that homogeneity in design has left some areas of game design underexplored, and discussion surrounding game design decisions–particularly the integration of inoculation theory components–is often superficial. We call for further research understanding the efficacy of different game designs and design processes, and more discussion of how inoculation mechanisms can be stimulated in game-based contexts. 
Introduction
While misinformation is nothing new, it has been increasingly viewed as a pressing social issue over the last decade, with events such as the UK’s vote to ‘Brexit’ the European Union and Donald Trump’s election as US president in 2016 being heralded as the beginning of the ‘Post-truth era’ (Cooke, 2018; Valaskivi & Robertson, 2022). While the definitive nature of this shift is contested (Sismondo, 2017), it is widely recognised that the growth of social media platforms as a major site of public and political discourse – spreading news and information to millions of users at the click of a button – alongside technological developments which enable the creation of highly credible ‘deepfake’ images and videos, mark a distinct shift in the speed and volume of dissemination of information and misinformation. These factors also make it increasingly difficult even for supposed experts to distinguish fact from fiction (for reviews see Ecker, Roozenbeek, et al., 2024; Ecker, Tay, et al., 2024). Misinformation then may have significant social impacts by shaping election results, disrupting public health campaigns and messaging, and promoting hatred towards particular social groups, such as immigrants, refugees and asylum seekers.
Approaches to tackling misinformation are varied and highly multidisciplinary, and can be categorised as being system-level, and individual-level (Kozyreva et al., 2020; Roozenbeek et al., 2023). While system-level approaches pursue the supply of misinformation (i.e., through changes to algorithms, legislation, (geo)politics, and business models), here we focus on individual-level interventions, which tackle the consumer-side of misinformation by improving individuals’ resistance to misinformation. Two popular individual-level approaches to tackling misinformation are debunking and prebunking. Debunking aims to correct misinformation claims after they have been consumed by an individual. Prebunking, conversely, is a boosting approach which helps individuals become better in their own decision-making competence (Kozyreva et al., 2024). By warning an individual of false arguments they may face in the future, or pre-emptively training them on the persuasive techniques used in misinformation, prebunking can help individuals build resistance to future attacks on their beliefs.
Inoculation theory is a popular (conventionally prebunking) approach to building resistance to misinformation, using a biological metaphor of vaccination against misinformation. A broad literature applying inoculation theory to diverse topics has developed over time, informing effective interventions against marketing campaigns (Compton & Pfau, 2004), climate change misinformation (van der Linden et al., 2017), conspiracy theories (Banas & Miller, 2013), and more (for a review see Traberg et al., 2022). Several approaches to leveraging inoculation theory have been developed; namely, text-based, video-based, and game-based inoculation interventions (Maertens et al., 2025). A growing number of misinformation ‘serious games’ have been translating inoculation theory from the lab into increasingly scalable public interventions (Amaya, 2015; Traberg et al., 2022). These game-based interventions have previously descriptively outperformed passive interventions such as reading tasks (M. Green et al., 2022) and real-world infographics (Basol et al., 2021), in terms of improving real-world performance (Capewell et al., 2024; Leder et al., 2024), organic uptake, and application in educational contexts (Axelsson et al., 2024)[footnoteRef:2]. [2:  We note that recent discussion has disagreed on game-based intervention efficacy, exploring whether these misinformation interventions boost discernment between true and false news or risk increasing scepticism of all news (for wider discussion, see Guay et al., 2023; Seabrooke et al., 2025; Simchon et al., 2026; van der Linden, 2024).] 

Given the relative infancy and importance of misinformation research, several scholars have sought to collate and review game-based misinformation interventions. For example, work by DeJong (2023) assesses the different design approaches of existing misinformation games, identifies gaps in design, and investigates how games interpret and present ‘fake news’ to players. A systematic review by Kiili et al. (2024) identifies trends in game design and study methodology, including participant demographics, sample sizes, and theoretical groundings for the games. Devasia & Lee (2024) review the role of narrative in the design of misinformation games and propose a framework to assist designers wishing to adopt a narrative-based design. 
Conversely, the exploration of inoculation theory in game-based contexts has received little critical, systematic attention, and current design approaches of these interventions have not yet been reviewed. Considering that inoculation forms the theoretical foundation of these interventions, it is surprising that this has not yet been explored in literature, especially given that practitioners of both successful and unsuccessful game-based interventions have sometimes been left unsure why an intervention may or may not have succeeded (Appel et al., 2025; Roozenbeek et al., 2024). This ambiguity around what works in game-based inoculation interventions presents a challenge for both researchers and game designers and calls for further enquiry into misinformation games that use inoculation as a foundational theory. Thus, this review aims to: 
Review the attributes and characteristics of misinformation games that use inoculation as a foundational theory;
Identify areas that have been underexplored in both game design and corresponding research; and
Critically examine the relationship between inoculation theory and misinformation games, identifying areas requiring further research and practice.
The paper begins with a review of the foundational literature on inoculation theory, to consider the mechanisms by which game-based interventions claim to build resistance in players. This is followed by an overview and comparison of 22 game-based inoculation interventions against misinformation. We subsequently consider underexplored areas of game design in this context, critically examine the relationship between game design and inoculation theory, and how future game designers may take closer considerations of literature in the area. Finally, we offer concluding thoughts on next steps for the field.
Inoculation Theory
Originally pioneered by William J. McGuire and Demetrios Papageorgis in the 1960s, inoculation theory is often seen as the grandfather of research on building attitudinal resistance (Eagly & Chaiken, 1993). McGuire reflected that people characteristically defend held beliefs from counter-attitudinal arguments through avoidance. He speculated that – just as a person who has been raised in an antiseptic environment is more vulnerable to disease – defending one’s beliefs by avoiding contrasting information may leave a person poorly prepared to defend their convictions if unwillingly exposed to counter-attitudinal arguments (McGuire, 1964). The theory follows the biological metaphor of a vaccine, positing that by being pre-emptively exposed to a small, altered dose of an attack to a belief, resistance can be built to defend that belief from future persuasive attack. Despite its early inception, inoculation theory has enjoyed continued interest from the research community, with the theory evolving and becoming better understood over time. 
In McGuire’s original vision of inoculation theory, the key mechanism to a successful intervention was threat: the individual must be motivated to develop cognitive defences against an incoming attack, which was thought to be better motivated by threatening the prior belief rather than reassuring it (McGuire, 1964). McGuire posited that an effective way of delivering threat is by forewarning an individual of their attitudinal vulnerability, and pre-emptively refuting arguments against it. The individual is therefore better able to defensively counterargue against subsequent attacks to their belief and is motivated to continue to do so. These two key mechanisms, threat and counterarguing, have continued to dominate the inoculation literature as scholars have attempted to understand the role they play in conferred resistance (Compton, 2024; Compton & Pfau, 2005). Meta-analysis research has shown that inoculation theory is generally an effective approach to building resistance to persuasion (Banas & Rains, 2010).
In most conventional inoculation theory research and application, threat and counterarguing have been elicited and improved through two distinct components. First, an explicit forewarning can deliver a threat to the reader, informing the individual of their attitudinal vulnerability (see for example Wood, 2007). Second, refutational pre-emptive messages expose individuals to weakened forms of counter-attitudinal arguments and can provide direct refutations to these arguments, which the individual can use to defend themselves in subsequent attacks. Refutational pre-emptive messages are seen to improve counterarguing skills and demonstrate how to effectively engage in attitudinal defence through practice (Ivanov, 2017). Furthermore, these messages can provide a covert form of attitudinal threat (by rendering the real threat, see McGuire, 1964). 
Although conceptually core to inoculation theory, the nature and importance of the threat mechanism has been at the centre of debate over the years (Compton, 2021). McGuire himself never actually measured threat, but other scholars have subsequently sought to measure its mediating effect on conferred resistance and have found conflicting results (e.g., Banas & Rains, 2010; Banas & Richards, 2017; Compton & Pfau, 2005). Traditionally, threat has been measured as being related to fear (i.e., measuring if the individual feels literally threatened), and a scale developed by Burgoon et al. (1978) that measures this apprehensive form of threat has been commonly used in inoculation research over the years (Banas & Richards, 2017; Compton, 2021). However, McGuire’s original conceptualisation of threat was closer to a recognition of attitudinal vulnerability, and some scholars have more recently called for threat to be reconsidered as being more motivational in nature (Banas & Richards, 2017; Compton & Ivanov, 2012). 
The importance and conceptualisation of the threat mechanism mark one of several elements of inoculation theory that have received attention; pre-emptive refutation, too, has invited innovation. Early work by McGuire was limited to inoculating individuals against attacks on widely accepted beliefs on single issues, such as teeth-brushing and the benefits of penicillin (McGuire & Papageorgis, 1961). In these contexts, refutational pre-emptive message components introduced and refuted arguments specific to these topics. Since then, issue-based inoculation has been applied to a wide range of more controversial issues (e.g., Pfau et al., 2008). Importantly, research has demonstrated that conferred resistance can carry over to different arguments on the same topic (Banas & Rains, 2010), or even different (but related) topics entirely (Parker et al., 2012, 2016). To further the scalability of inoculation theory, scholars have more recently sought to inoculate against persuasion techniques observed in misinformation, rather than (fallacious) arguments on a single issue (Cook et al., 2017; Lim & Ki, 2007; Roozenbeek & van der Linden, 2018, 2019). This so-called technique-based inoculation focuses on the rhetorical techniques found in misinformation and represents a fundamental actualisation of inoculation theory for many of the games covered in this review. By moving away from issue-based inoculation and instead focussing on techniques, interventions have been found to confer resistance effectively on a wide range of content that make use of these techniques (Lewandowsky & van der Linden, 2021). These two approaches to inoculation, issue-based and technique-based, are visualised in Figure1.
[image: ]
Figure 1: Breaking down McGuire's theory into its core cognitive mechanisms, and typical message components often used to stimulate these mechanisms.

More recently, serious games have emerged as an innovative platform to host inoculation interventions. In McGuire’s original research, two different types of pre-emptive refutation were tested: a passive intervention that involved reading counterarguments, and an active intervention that involved participants writing their own counterarguments. Active inoculation is often seen as being more effective due to the cognitive process being more involved (see Green et al., 2022), but research has found evidence favouring both approaches (Compton & Pfau, 2005). Researchers have more recently begun to leverage the potential benefits of serious games as a platform to host active inoculation interventions (Cook et al., 2023; Jeon et al., 2021; Roozenbeek & van der Linden, 2019). Serious games are commonly asserted to increase learner motivation and yield higher knowledge retention than conventional methods (Gee, 2003; Lamb et al., 2018; Lau et al., 2017; Wouters et al., 2013), although we note that evidence has not always supported these claims (Girard et al., 2013; Lorant-Royer et al., 2008; Stanfield & Connolly, 2008; Wouters & Van Oostendorp, 2013). Nonetheless, it is argued that serious games can offer not only a more active platform for inoculation interventions than conventional writing tasks (Roozenbeek & van der Linden, 2018), but by inoculating on misinformation techniques games can reach wider audiences offering better scalability than conventional inoculation messages (Roozenbeek & van der Linden, 2019).
The card game Fake News (Roozenbeek & van der Linden, 2018) was one of the first serious games to inoculate against misinformation, and asked players to work collaboratively to create ‘fake news’ articles in the style of a given character using printed cards. Scholars have subsequently applied game-based interventions to sub-topics of misinformation, including misinformation in politics (Roozenbeek & van der Linden, 2020), health (Basol et al., 2021), climate change (Cook, 2021), and more (DeJong, 2023; Devasia & Lee, 2024; Kiili et al., 2024). Despite the growing popularity of game-based misinformation inoculation interventions, there remain questions on their design and efficacy that require further attention (Roozenbeek et al., 2024), and no review has to date assessed existing game-based inoculation interventions. 
Overview of Current Trends in Inoculation Misinformation Games
In this paper we review and analyse 22 game-based inoculation interventions that aim to build resistance to misinformation. We have restricted this review’s scope to a) games that have at least one corresponding publication, and b) games whose associated publications explicitly describe the game as being an inoculation intervention. Although game-based interventions such as Facticious (Grace & Hone, 2019) and Fakey (Micallef et al., 2021), may inadvertently stimulate core inoculation mechanisms, they are not presented as inoculation interventions in their corresponding publications and have therefore been excluded from this review. This is to direct discussion to the interpretation of inoculation theory in game-based contexts (see wider reviews of misinformation games by DeJong, 2023; Kiili et al., 2024). Online preprints of yet-to-be published work have been included in this review, and games in languages other than English are included if the corresponding publication is written in English.
Games and corresponding publications were identified both through searches on Google Scholar, and through recursive searches of references in previously identified games’ corresponding publications. In cases where multiple editions of the same game exist (e.g. Cranky Uncle Vaccine, Radicalise, and Bad Vaxx) these have been listed separately. Playtesting of browser games took place between the 23rd of September and 13th of December 2024 in the Chrome browser, although this was not possible for games that were not publicly available. Analogue games (as well as Unnamed 3) were not playtested.
In the below sections we review the games from both a game design and communication theory perspective. The variables used to review the collated games and research have been selected to a) broadly communicate the functionality and gameplay of games, b) highlight areas which the authors have identified as gaps in discussion and design, and c) facilitate discussion on the interpretation and implementation surrounding inoculation theory in game-based contexts. Data pertaining to variables for each game were gathered through descriptions in corresponding publications (see Table 1), or through playtesting. The full dataset of all games reviewed, including variables not discussed in this review, can be found in Supplementary Materials.
Table 1:  Description of distinct games and game editions included in this review.
	Game Name & Edition
	Corresponding Publication
	Format
	Topic
	Genre
	Target Audience Demographics
	Roleplaying Perspective

	Fake News
	Roozenbeek & van der Linden (2018)
	Analogue
	Misinformation on immigration
	Collaborative Phrasal Template Card Game
	Initial research with Dutch high school students
	Bad

	Bad News
	Roozenbeek & van der Linden (2019)
	Browser
	Misinformation
	Linear roleplaying narrative text adventure
	[bookmark: _Ref185505918]General public (14+) ([endnoteRef:2]) [2:  Target audience details for Bad News, Harmony Square, Cat Park, and Go Viral! are listed on the publicly accessible website (https://www.getbadnews.com/en; https://harmonysquare.game/; https://catpark.game/; https://www.goviralgame.com/).] 

	Bad

	Harmony Square
	Roozenbeek & van der Linden (2020)
	Browser
	Political misinformation
	Linear roleplaying narrative text adventure
	General public (15+) (i)
	Bad

	Go Viral!
	Basol et al. (2021)
	Browser
	Vaccine misinformation
	Linear roleplaying narrative text adventure
	General public (15+) (i)
	Bad

	ChamberBreaker
	Jeon et al. (2021)
	Browser
	Misinformation echo chambers
	Linear roleplaying narrative text adventure
	General public
	Bad

	[bookmark: _Ref185505180][bookmark: _Ref185505361]Radicalise
	Saleh et al. (2024)
	Browser
	Radicalisation
	Linear roleplaying narrative text adventure
	Initial research with UK adults
	Bad


	Radicalise (Iraq edition)
	Saleh et al. (2023)
	Browser
	Radicalisation
	Linear roleplaying narrative text adventure
	Initial research with Iraqi adults
	Bad

	Misinformation Is Contagious
	Barzilai et al. (2023)
	Browser
	Misinformation sharing
	Linear roleplaying narrative text adventure
	Initial research with Israeli middle school students
	Good

	Cranky Uncle
	Cook (2021)
	Browser & mobile
	Climate misinformation
	Menu-driven linear quiz narrative
	Initial research primarily with U.S. university students
	[bookmark: _Ref185505374][bookmark: _Ref185506097]N.A. ([endnoteRef:3]) [3:  Games with little or no roleplaying elements do not force the player to take a character perspective, so players therefore often play as themselves.] 


	[bookmark: _Ref183944718]Cranky Uncle Vaccine (East Africa edition) [footnoteRef:3] [3:  We have listed two distinct entries for Cranky Uncle Vaccine to reflect two separate publications, but Cranky Uncle has been translated into, and adapted for further languages and cultures not discussed here.] 

	Hopkins et al. (2023)
	Browser & mobile
	Vaccine misinformation
	Menu-driven linear quiz narrative
	General public in Uganda, Kenya, and Rwanda
	N.A.(ii)

	Cranky Uncle Vaccine (Ghana edition)
	Cook et al. (2024)
	Browser & mobile
	Vaccine misinformation
	Menu-driven linear quiz narrative
	General public in Ghana

	N.A. (ii)

	COVID-19 Fake News (CFN)
	Rędzio et al. (2023)
	Analogue
	Vaccine misinformation
	Linear roleplaying narrative text adventure
	General public
	Bad

	Spot The Troll
	Lees et al. (2023)
	Browser
	Bot/Troll identification
	Quiz
	General public
	N.A.(ii)

	Follow Me
	Pomichal & Trnka (2023)
	Analogue
	Misinformation
	Strategy Simulation Pattern Recognition Card Game
	High school students
	Good

	[bookmark: _Ref185505723][bookmark: _Ref185506138]Unnamed 1([endnoteRef:4]) [4:  Where no name for a game can be found, we have named them ‘Unnamed’ for ease of reference. ] 

	Ma et al. (2023)
	Browser
	Vaccine misinformation
	Quiz
	Initial research with Chinese adults between 18 and 55
	N.A.(ii)

	Join This Group (Hindi edition)
	Harjani et al. (2023)
	Browser
	Messaging application misinformation
	Linear roleplaying narrative text adventure
	General public in India
	Good

	Fake News Detective
	Tandoc & Seet (2023)
	Browser
	Misinformation
	Narrative roleplay adventure
	Young players, aged 16 and above
	Good

	Werewolf On Campus
	Adams (2023)
	Analogue
	Misinformation
	Collaborative narrative roleplay
	Initial research with university students
	Good

	Cat Park
	Neylan et al. (2023)
	Browser
	Multimodal misinformation
	Narrative visual novel
	General public (15+) (i)
	Both

	Covid-19 Trivia
	Grace et al. (2024)
	Browser
	Health misinformation
	Quiz microgame
	General public
	N.A.(ii)

	Myth Busters
	Grace et al. (2024)
	Browser
	Health misinformation
	Roleplaying quiz clicker microgame
	General public
	Good

	Unnamed 2(iii)
	Grace et al. (2024)
	Browser
	Health misinformation
	Roleplaying fictional narrative microgame
	General public
	Good

	Bad Vaxx (good edition)
	Appel et al. (2025)
	Browser
	Vaccine misinformation
	Linear roleplaying narrative text adventure
	General public
	Good

	Bad Vaxx (evil edition)
	Appel et al. (2025)
	Browser
	Vaccine misinformation
	Linear roleplaying narrative text adventure
	General public
	Bad

	Unnamed 3(iii)
	Orticio et al. (2024)
	PsychoPy
	Novel claims
	Quiz clicker microgame
	Initial research with young children between 4 and 7
	N.A(ii)


Game Topic
We have categorised the reviewed game-based misinformation interventions as being in one of two topic groups: information topics, and misinformation techniques. Games such as Bad News, ChamberBreaker, Misinformation is Contagious, Spot The Troll, Follow Me, Join This Group, Fake News Detective, Werewolf On Campus, and Cat Park inoculate players on misinformation phenomenon (e.g., echo chambers, misinformation sharing, and misinformation in direct messaging), or techniques used in the misinformation creation or dissemination process. Information topics currently covered by interventions include misinformation on immigration (Fake News), politics (Harmony Square), radicalisation/extremism (Radicalise), climate change (Cranky Uncle), and novel claims (Unnamed 3). The growth of game-based inoculation interventions coincided with the COVID-19 pandemic and has resulted in a disproportionally greater attention towards vaccine and health misinformation: eight games focus on health misinformation and vaccine hesitancy. It is important to note that games inoculating against information topics often do so by inoculating against techniques often used in those topics. For example, Radicalise inoculates against the techniques seen in extremist recruitment.
Game Genre
We have identified three broad categories of game genre in this review, overlapping with previous wider reviews on misinformation games more generally (DeJong, 2023; Kiili et al., 2024). Bad News, Harmony Square, Go Viral!, ChamberBreaker, Misinformation Is Contagious, COVID-19 Fake News, Join This Group, Radicalise, and Bad Vaxx (both editions) have all been designed with largely similar gameplay mechanics, and make this game genre the most popular in game-based misinformation interventions at time of writing. These games are perspective-taking exercises that include a simple storyline or progression, where the player often manages a resource (e.g., credibility, followers, or reliability) while disseminating information (posting, direct messaging or publishing). These games are fundamentally text adventure games: despite some visual elements, players interact with the game primarily through a text-based narrative. Some games give a sense of jeopardy during play through positive/negative feedback on player choices, but none of the games reviewed in this category will allow the player to ‘lose’, following a pre-defined linear storyline.
[image: ]
[bookmark: _Ref183778453]Figure 2: The Bad News game (Roozenbeek & van der Linden, 2019): an early digital game-based inoculation intervention to combat misinformation.
The second largest category of games reviewed are quiz games. Fundamental quiz-based interventions such as the Spot The Troll and COVID-19 Trivia have players identifying headlines and content as being either real/true or fake/misinformation. Players are often educated of background information and misinformation techniques used in specific quiz questions and are given a final score on completion. Some game-based interventions use quiz elements alongside other game genres. For example, Cranky Uncle and Cranky Uncle Vaccine interlace quizzes with narrative and informational segments throughout, introducing players to tested concepts in advance. 
The remaining games not yet discussed are categorically unique. The game Fake News is a collaborative phrasal template card game where players work together to write an article using template cards to match a given character. Fake News Detective – a role-playing adventure game – combines heavy narrative elements and quizzes, with the player taking the perspective of a detective trying to find a ‘misinformation boss’. The third of three microgames by Grace et al. (2024) focusses heavily on narrative elements, with the player supporting a friend who “may be making unhealthy, mis/disinformed decisions regarding their immunocompromised health” (Grace et al., 2024, p. 5517). Cat Park is also heavily focussed on narrative, with the player sewing dissent towards the building of a cat park through misleading headlines, memes, and altering images. 
Roleplaying Perspective
Despite being a relatively small and specific part of game genre, the perspective the player takes in roleplaying games (i.e., playing from an ‘bad’ perspective spreading misinformation, or a ‘good’ perspective defending against misinformation) has been the subject of recent research and discussion (Appel et al., 2025; Harjani et al., 2023). Of the game-based interventions reviewed, nine give the player a ‘bad’ perspective disseminating misinformation, and eight give the player a ‘good’ perspective fighting misinformation. Cat Park is the only game-based intervention we have identified to integrate both perspectives into the game, with the player’s perspective changing during the game’s narrative. 
Game Platform
The platform of a game describes the software, device, or setting through which a game can be played. From the games reviewed in this article, there is a heavy partiality towards digital interventions: 18 of the 22 interventions are digital, 15 of which are designed only for browser. The remaining three digital interventions (all three editions of Cranky Uncle) can be played through both the browser and mobile. Of the four analogue interventions, Fake News and Follow Me are card-based games, and Werewolf On Campus is a game-based classroom activity. 
Target Audience
Reviewing target audiences of games-based interventions, we consider if the intervention has been tailored for a single, specific audience, or if the intervention is  designed to be inclusive, with no target audience specified. Of the 22 games covered in this review, seven have explicitly indicated as having made design decisions to focus on a particular demographic. These games are targeted for children (Unnamed 3, Follow Me, Fake News Detective), players in countries such as Iraq (Radicalise, Iraq edition), North India (Join This Group), and countries in East and West Africa (Cranky Uncle Vaccine). Table 1 defines the target audiences for the game-based interventions in this review; however, we advise caution in inferring target audience from study sample demographics as these may in some cases be convenience samples and not indicative of the game designer’s intentions.
Eliciting Inoculation Theory Mechanisms: Threat
When reviewing game-based inoculation interventions against misinformation, we have considered not only the design of the interventions, but also how these interventions stimulate core inoculation theory mechanisms, including threat. Assessing this variable has been challenging, as only six game-based interventions have corresponding publications that explicitly state how threat is elicited in players. Bad Vaxx (both editions), Cranky Uncle Vaccine (Ghana edition), and Fake News Detective are described in their corresponding publications as delivering threat through a forewarning message in the game. Fake News and Go Viral! are discussed in their corresponding publications as delivering implicitly through the content of the intervention itself (see implicit threat, Compton, 2021). 
It is likely that the reviewed game-based interventions (including those whose corresponding publications do not mention threat at all) implicitly elicit motivational threat (i.e., a recognition of one’s attitudinal vulnerability) through game content. For example, interventions which feature a simulated misinformation ecosystem (e.g., Bad News) or use real-world examples (e.g., Spot The Troll) may help players to recognise their vulnerability to misinformation (motivating the counterarguing processes). However, discussion of this in interventions’ corresponding publications is sparse. The explicit measurement of perceived threat from the reviewed interventions has also not received much attention; in fact, only four corresponding publications of the reviewed game-based interventions (i.e., Go Viral!, Fake News Detective, Cat Park, and Unnamed 1) have measured threat at all. Moreover, there is little consistency in the scales used to measure threat, suggesting a lack of agreement with regards to the nature of threat in game-based contexts. 
Eliciting Inoculation Theory Mechanisms: Defensive Counterarguing
In inoculation interventions, players’ resilience to misinformation (i.e., defensive counterarguing) is built through technique-, logic-, or issue-based inoculation messages. Of the 22 game-based interventions reviewed, only Covid-19 Trivia is purely issue-based, presenting information on COVID-19 and vaccines more generally. Cranky Uncle and Cranky Uncle Vaccine (both editions) are logic-based interventions, inoculating against the logical fallacies found in misinformation (a similar concept to technique-based inoculation). Of the remaining game-based interventions, Fake News, Bad News, Harmony Square, Go Viral!, Misinformation is Contagious, Join This Group, Radicalise (both editions), and Cat Park are described in their corresponding publication as being technique-based. Bad Vaxx (both editions) is the only intervention in this review to claim to combine approaches, being both issue-based and technique-based in design. 
Technique- and logic-based interventions in this review have in many cases used existing misinformation frameworks as the basis for intervention content. Fake News, Bad News, Harmony Square, Cat Park, Go Viral!, Misinformation Is Contagious, and Cranky Uncle Vaccine inoculate with frameworks by Agarwal et al. (2017), Barzilai & Chinn (2018), van der Linden & Roozenbeek (2020), and World Health Organisation (2020). Other games such as ChamberBreaker, Spot The Troll, Join This Group, Radicalise, and Bad Vaxx use techniques compiled from separate sources. With the exception of Cranky Uncle and Cranky Uncle Vaccine (both editions), and Harmony Square and Cat Park, no two of the gamified interventions reviewed share a single framework of misinformation techniques.
Contemporary Inoculation Message Components: Feedback Exercises
Although not part of McGuire’s original inception of inoculation theory, scholars have recently investigated how the integration of new message features can complement and bolster (game-based) intervention effectiveness. Recent research in inoculation theory has found that feedback exercises (i.e., providing information regarding the individual’s performance or understanding) can have a significant positive effect on individuals, and could help reduce decay of conferred resistance (Hattie & Timperley, 2007; Leder et al., 2024). Interventions reviewed in this paper include either (a) no debriefing or feedback component in the intervention, (b) a summary of key concepts inoculated on, or (c) a quiz for players to test their understanding, giving feedback on answers. Of the 22 game-based interventions reviewed, six integrated additional (excluding quiz games themselves) quiz-style feedback exercises. Six games also integrated textual debrief material, summarising content that players had learned in the intervention. Follow Me and Werewolf On Campus are designed to support educator-run feedback sessions. We note that we do not consider methodological post-test evaluation tasks as being feedback exercises (but see Maertens et al., 2021).
In this review section we have assessed 22 game-based inoculation interventions building players’ resistance against misinformation. We find diversity in intervention topics and frameworks used in technique-based interventions, but homogeneity in platform and genre. We also find that information on design processes, especially how inoculation theory has been considered in the design process, was often either superficially described, or not described at all in corresponding publications. Many of the assessments made in this review are therefore subjective judgements from the authors (informed through playtesting), but this has been particularly difficult where the intervention itself is not publicly available. We have reviewed these interventions against eight variables; however, we encourage readers to review the full dataset included in the supplementary materials, which include analysis of a further five variables. In brief, our review finds that discussion and justification of intervention design decisions, and exactly how inoculation theory had been considered in design, is lacking.
Discussion
Many of the corresponding publications for the reviewed game-based interventions report positive findings. However, understandings of why interventions work are limited, and practitioners have little empirical guidance on creating effective new interventions, with little convention on how to elicit core inoculation theory mechanisms. In the following section we identify game characteristics that merit further enquiry and highlight promising research shifting the focus towards improving design practices. Following this, we discuss inoculation theory’s application to serious games, the loose theoretical linkage between the two fields, and offer guidance to future practitioners creating game-based inoculation interventions.
Identifying Underexplored Areas of Game Design and Discussion
Within the game-based misinformation interventions assessed in this review and their corresponding publications, we found a lack of discussion and exploration in a number of design aspects. In particular we found a lack of research into non-digital platforms, little exploration into diverse game genres, and very little discussion into different design approaches. In the following, we discuss these findings in greater detail, highlight promising research demonstrating a shift towards greater focus on game design considerations.  
From the game-based interventions reviewed, we find little exploration of different platforms and how these platforms may differently moderate effectiveness. The reach and scalability of online interventions have allowed faster large-scale global testing particularly with quantitative research (Grace & Hone, 2019; Maertens et al., 2025; Roozenbeek & van der Linden, 2019). Despite this, analogue interventions offer a very different experience for players, with the potential to stimulate increased enjoyment, retention, and interest in players (Adams, 2023; Axelsson et al., 2024). Some serious game designers have also suggested that the social characteristics of analogue games, for instance, may better stimulate learning outcomes in some environments (Graffer et al., 2015; Henderson et al., 2024). Yet, only four interventions assessed in this review are analogue in design. Furthermore, these interventions have shown mixed results (Pomichal & Trnka, 2023; Rędzio et al., 2023; Roozenbeek & van der Linden, 2018), suggesting that further investigation and qualitative observation is required understanding nuances in analogue intervention design and its impact on intervention effectiveness. Furthermore, there is little research understanding the potential for platforms such as virtual reality and escape rooms to host interventions against misinformation (but see Erisen et al., 2024; Paraschivoiu et al., 2021). 
In this review we also find little exploration of game genre. One of the first game-based interventions to combat misinformation using inoculation theory was Bad News: a menu-driven narrative-based text adventure game (see Figure 2). The success of the game Bad News[footnoteRef:4] has likely inspired further game-based interventions: we find that 10 further interventions in this review share the same design (an observation also made in other reviews, see Kiili et al., 2024). We suggest that this is a symptom of a lack of understanding in how to design effective game-based interventions for specific topics and audiences, leading practitioners to adapt previously successful interventions to new applications instead of making new empirically backed design decisions. Although it is not necessarily the case that different game mechanics are more effective as interventions, it may be that some mechanics (such as multiplayer designs) can help to build resistance differently.  [4:  The Bad News game received an honourable mention in Fast Company’s 2018 Innovation by Design Awards, and won the 2020 Research Prize in Public Interest Communications by the Center for Public Interest Communications at the University of Florida College of Journalism and Communications.] 

A stark characteristic of the game-based interventions’ corresponding publications reviewed here is a lack of discussion surrounding design processes. Discussion of the design processes and considerations taken by practitioners to tailor an intervention to individual audiences is important, as this can build evidence for the effectiveness of certain design philosophies, and guide the designing of future interventions. This is underdiscussed in the literature, and accordingly this lack of enquiry may be partly responsible for null results in some interventions reviewed here. For example, the game Join This Group was designed by using similar mechanics to Bad News, but was created for a different subtopic of misinformation (direct messaging), and for a different audience (adults in broadly rural Northern India). Given Bad News’s promising results, it was surprising that Join This Group had not been successful (Harjani et al., 2023). A different design philosophy, such as co-design workshops, may have helped to create a more effective intervention for this new topic and audience.
Promising research by Cook et al. (2024) and Hopkins et al. (2023) has demonstrated the value of discussion and enquiry into game design processes, particularly in relation to target audiences. Through co-design workshops with in-country partners and stakeholders, Cook et al. (2024) and Hopkins et al. (2023) directly informed the content and design of the game Cranky Uncle Vaccine, altering text translations, character clothing, and character skin tone to be more regionally interpretable and accessible. Empirical testing with the Cranky Uncle Vaccine game showed a significant reduction in vaccine hesitancy from players, with individuals more likely to get vaccinated after playing the game (Cook et al., 2024).
As well as a lack of discussion and exploration of game design decisions and processes, our review reveals a division in the community in how narrative roleplaying (i.e., whether the player roleplays as a misinformation creator or defender) can be used in intervention design. The justification for ‘bad’ perspective taking has been tied to reducing negative reactance through humour (Cook et al., 2023; Saleh et al., 2023) and better supporting key mechanisms in inoculation theory (Appel et al., 2025; Harjani et al., 2023). However, there is clear conflict between ‘bad’ perspective taking and other communication theories such as transportation theory (for further reading on transportation theory see Grace & Liang, 2023; M. C. Green et al., 2004), and some inoculation games taking a ‘good’ perspective have showed promising results. Thus, scholars have more recently begun to investigate whether a player’s perspective is a mediator to building resilience to misinformation (Appel et al., 2025; Harjani et al., 2023). Initial findings are mixed, but promising work by Appel et al. (2025) found that a ‘good’ perspective may be descriptively more effective in the game Bad Vaxx. This demonstrates an encouraging shift towards inquiry in intervention design.
Examining the Relationship Between Inoculation Theory and Game Design
In this review we find that discussion of how inoculation theory has been integrated into the design of game-based interventions, other than that it is designed to pre-emptively delivered, is often superficial or lacking. Very rarely is inoculation theory framed in discussion as a driving concept informing the design of the intervention. This may be a contributor to why there is relatively little research understanding underlying inoculation theory mechanisms in game-based contexts. In this section we analyse how inoculation theory mechanisms – principally threat – has been elicited in the reviewed game-based interventions and discuss shared difficulties between game-based inoculation theory, and the wider serious games literature.
The application of game design and inoculation theory to fight misinformation represents an interdisciplinary collaboration between communication theories and serious games. Using inoculation theory in this novel context has produced effective interventions (Simchon et al., 2026), but there is much still to be learned. The nature of misinformation inoculation games is very different to the pioneering vision of McGuire’s original reading and writing tasks and may stimulate very different cognitive and affective processes. One may not, for example, be able to assume that research understanding the mechanisms of inoculation theory will translate to game-based contexts. This, and other questions surrounding inoculation theory in game-based contexts, is underexplored. 
From the 22 reviewed game-based interventions citing inoculation as their foundational theory, we find a distinct lack of clarity and discussion of how inoculation’s core mechanism – threat – is elicited. Only six interventions explicitly describe how threat is elicited from players, despite threat being a required feature in inoculation interventions (Compton, 2024). That the design elements through which threat is elicited in three game-based interventions has been only identified in subsequent publications (Appel et al., 2025; Cook et al., 2024), by (in some cases) different authors, further highlights a lack of clarity in the literature. 
Firstly, it is unclear how authors have conceptualised the threat mechanism in this game-based context. Some inoculation researchers view threat as fear (i.e., a feeling of being literally threatened), whereas others view it as a recognition of attitudinal vulnerability (Banas & Richards, 2017). This review finds that this variation exists in game-based contexts too; of the four corresponding publications that explicitly measure perceived threat, one uses a scale consistent with apprehensive threat (Ma et al., 2023), one uses measures using both apprehensive and motivational threat scales (Basol et al., 2021), and one asks individuals “whether they think they have fallen for fake news before” (Tandoc & Seet, 2023, p. 775). 
Secondly, this review shows that how game-based interventions claim to elicit threat also differs between authors. Cranky Uncle, Cranky Uncle Vaccine (both editions), Bad Vaxx (both editions), Bad News and Fake News Detective are all described in writing as delivering threat through a forewarning message during the game, although it is not clear if this is done through an explicit forewarning component (e.g., in the game’s prologue) or during the game itself. Indeed, the prologue forewarning messages of these interventions are no more substantial than those seen in interventions such as Join This Group and Harmony Square. Moreover, game length of reviewed interventions varies from 15 minutes (Harjani et al., 2023) to 45 minutes (Hopkins et al., 2023) or more (Tandoc & Seet, 2023). It is unclear how impactful an explicit forewarning remains in game-based contexts if it is immediately followed by a lengthy yet stimulating game-based intervention. 
Threat may also be delivered implicitly through game content. Conventional inoculation research has shown that refutational pre-emption elicits its own implicit threat, although this is not always to the same strength without an explicit forewarning (Compton & Ivanov, 2012). It is intuitive therefore that the reviewed games should also elicit implicit threat from the player, but evidence is mixed (Basol et al., 2021; Ma et al., 2023), and the type of threat elicited implicitly is unclear. Interestingly, scholars have suggested that roleplaying ‘bad’ characters in narrative game-based interventions may elicit more (motivational) threat to players (Appel et al., 2025). Perspective taking exercises may also better elicit counterarguing by prompting players to “think proactively about how people might be misled in order to achieve a goal” (Roozenbeek & van der Linden, 2018, p. 572), thus resulting in a recognised attitudinal vulnerability. Although threat can be delivered implicitly through game content, some scholars have integrated elements of humour aiming to make “the issue less threatening and more accessible” (Cook, 2021, p. 14), potentially confounding any apprehensive threat elicited. Early research by Basol et al. (2021) indicates that the game-based intervention Go Viral! elicits motivational, not apprehensive threat, but more research is needed to explore whether this pattern is consistent across different game-based intervention designs, and (in particular) the relationship between this form of threat and game design.
A stark characteristic of the games and corresponding research covered in this review is the absence of any formalised approach to using inoculation as a foundational theory for game-based interventions. For issue-based inoculation there is an established conventional structure: a forewarning component helps to deliver threat, and refutational pre-emption raises and refutes inaccuracies on the issue. Inoculation literature also offers strategies on how these message components can be effectively designed (e.g., Ivanov, 2017; Parker et al., 2012; Pfau et al., 2010; van der Linden, 2022). For game-, technique-based inoculation there is little instructional guidance, and any game-based intervention design protocols are yet to be established. A formalised design structure for game-based interventions that considers inoculation mechanisms could help practitioners systematically organise and design interventions. This need for design formalisation has been felt outside of inoculation theory for games in serious context; as Winn (2009, p. 14) explains, “Serious game design needs to apply a more formal approach; an approach that brings together the collective wisdom of the diverse disciplines involved in the design while also providing them a framework to work together and a process to realize their goals”. 
This review further reveals that this research area (i.e., game-based inoculation interventions) shares other difficulties observed in serious game research more generally as well: despite a growing catalogue of game-based interventions (Kiili et al., 2024; Zhonggen, 2019), there is a lack of empirical research investigating the effectiveness of game-based interventions over traditional methods, different types of learning stimulated, and impact of design decisions (Damaševičius et al., 2023; Girard et al., 2013). More transparency and discussion in the design process taken, and how inoculation mechanisms have been stimulated through the intervention itself, will help practitioners compare approaches and guide future intervention design. 
Conclusion
Some game-based interventions to counter misinformation using inoculation as a foundational theory have been demonstrated to be efficacious; however, some authors have expressed uncertainty around ‘what works’ in intervention design (Appel et al., 2025; Harjani et al., 2023), highlighting the difficulty facing practitioners. In this review, we have reviewed 22 existing inoculation theory misinformation games, categorising them on topic, genre, audience, platform, content, implementation of threat, and integration of debriefs. We find that a pattern of precedent has emerged with designers adapting previously successful games for novel contexts, rather than making new empirically backed design decisions. Through this review, we have sought to identify areas that have been underexplored in both game design and corresponding research. We find that academic discussion surrounding game design decisions is often superficial, and the potential of different platforms and designs are underexplored, particularly in relation to game platform and genre. Finally, we have sought to better examine the relationship between inoculation theory and game design in the game-based misinformation interventions reviewed. We find that, despite the recognition of inoculation theory as a foundational theory in many games, there is frequently superficial discussion describing how the theory has informed design. 
With regards to the design of game-based inoculation interventions, we recommend that researchers and game designers seek to explore the efficacy of different game genres and design processes. This could, for example, involve closer engagement with game designers and the game design literature, experimentation with different design processes (e.g., co-design workshops), research investigating the impact of different game genres and platforms, or qualitative research to get a deeper understanding of how intervention design impacts players (beyond quantitative efficacy). We also encourage more transparency and discussion of game design processes undertaken and justification of design decisions, as this can facilitate richer comparison between approaches, and guide practitioners to make more effective interventions. Furthermore, more discussion of how game-based interventions can elicit and improve core inoculation theory mechanisms is required. As a foundational theory of these game-based interventions, inoculation should be directly informing their design, but on the whole this is not yet the case. More transparency on this, too, could help create better informed, and potentially more effective, interventions to inoculate against misinformation.  
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Great to hear! To gain notoriety, we can
start by borrowing someone else's
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