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ARTICLE INFO ABSTRACT
Received: 6 Oct 2023 Fake news is increasingly becoming a major problem for global social coexistence, for example
Accepted: 1 Mar 2024 by undermining trust in democracies. There is a consensus that educational institutions need to

respond and prepare students to recognize fake news. Teachers have a central role to play in
preparing students and therefore need to learn about fake news during their studies. Previous
research has shown that games are particularly effective for learning about fake news, but the
group of pre-service teachers has not yet been investigated. The aim of this study is to address
this gap by examining whether pre-service teachers can learn about fake news using the
augmented reality escape game Escape Fake. To investigate this question, a pre-/post-test design
was conducted with 45 pre-service teachers (four males, mean age=22.59 years, standard
deviation=1.80). The results show that after playing Escape Fake, the pre-service teachers
demonstrate significantly higher knowledge about fake news, are significantly more critical
towards online information, and are significantly more confident in being able to recognize fake
news in the future. However, playing the game did not promote the ability to discern real from
false information. The paper discusses reasons for this finding and suggests ways to improve
learning with the game. Implications and future research needs are discussed.

Keywords: fake news, fake news education, educational escape game, augmented reality,
teacher education, teacher training

INTRODUCTION

Worldwide, the increasing spread of deliberately false and misleading information, known as fake news,
via online media is becoming a problem for society. For example, fake news influence elections, reduce the
acceptance of scientific findings such as human-made climate change, and, in the worst instances, lead to
violent action (Allcott & Gentzkow, 2017; Comerford & Gerster, 2021; Traberg et al., 2022).

Although the deliberate dissemination of false information is not entirely new (Zarocostas, 2020), the
increasing digital transformation has significantly contributed to making it more difficult to deal with fake
news. For example, fake news is shared much more frequently on social media than real news (Vosoughi et
al., 2018), and technological advances such as artificial intelligence (Al) tools make it even more difficult to
distinguish between real and false news (e.g., Deepfakes; Chesney & Citron, 2019). Floridi and Chiriatti (2020)
also expect that Al writing applications such as ChatGPT will make it easier to create and spread fake news by
automatically tailoring texts to readers’ beliefs.

In this context, Chinn et al. (2021) describe current media environments as “complex and epistemically
unfriendly” (p. 51). These need to be countered in education through authentic learning experiences and the
promotion of multiple learning objectives:
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First, learners need knowledge and skills about how fake news is constructed, how it can be detected, and
what tools are available to verify, for example, the authenticity of images or videos shared online (Apuke et
al., 2022; Barzilai & Chinn, 2020).

In addition to these cognitive learning objectives, researchers point to the importance of attitudinal ones,
such as fostering a critical attitude toward online information or confidence in one’s ability to recognize fake
news (Barzilai & Chinn, 2020; Roozenbeek & van der Linden, 2020; Vraga & Tully, 2021; Yang et al., 2021).

Teachers’ Role in Educating About Fake News

Due the complexity of media environments and the difficulty to discern real from false news, both
researchers and practitioners agree that the topic must be covered in class (ElImore & Coleman, 2019; Farmer,
2019). Teachers play a key role here as they are the ones who are responsible for preparing their students to
navigate safely in these complex media environments by promoting the learning objectives described above
(Caena & Redecker, 2019; Falloon, 2020). However, current studies argue that teachers are not prepared to
teach about fake news. For example, Manfra and Holmes (2020) report that pre-service teachers knowledge
and abilities in navigating digital media environments are lacking. Hence, Manfra and Holmes (2020) call for
the integration of media literacy instruction in teacher education. Share et al. (2019) refer to the responsibility
of teacher education institutions to train new teachers how to critically examine information sources. As a
result, these teachers will also be able to teach students how to be more sensitive to information presented
online and via social media.

To date, research on instructional approaches how to promote the above summarized learning objectives
relevant in fake news education are scarce; for an exception see Cherner and Curry (2019). Most studies focus
on the development of general media literacy skills or instructional approaches that are appropriate for
students (e.g., Council of Europe, 2020). Therefore, it is necessary to implement and evaluate instructional
methods in teacher education, which can promote teachers’ knowledge, skills, and attitudes relevant to
teaching about fake news in class.

One approach that has proven effective in learning about fake news for both youth and adults is playful
learning (Roozenbeek & van der Linden, 2019a, 2019b).

Countering Fake News with Games

Several studies examined the effectiveness of games to promote the above-mentioned learning objectives
relevant in fake news education:

Roozenbeek and van der Linden (2019a) developed a card game called Fake News Game in which players
engage in role playing and fake news design. The aim of the game is to convince the other players of one's
own opinion. In a field study, secondary school students who played the game were significantly better able
to evaluate the reliability of fake news articles compared to a control group without an intervention.

Based on this first study, Roozenbeek and van der Linden (2019b) created the online game Bad News in
which players design fake news to gain as many followers as possible for a fictive social media channel. Testing
of the game was advertised by the BBC, among others, so data from almost 14,000 people was collected in a
pre-/post-test design. In both tests, participants judged the reliability of Twitter postings. The results of the
study show that after playing the game the participants were significantly better in rating the reliability of
these postings with a corresponding large effect of n°=0.27.

Basol et al. (2020) were able to replicate the effectiveness of the Bad News game regarding the promotion
of discernment abilities. Further, Basol et al. (2020) demonstrated that the game also boosts participants’
confidence to identify fake news in the future.

In another study on the Bad News game, Maertens et al. (2021) confirmed the positive effect of the game
to improve participants’ discernment ability. The effectiveness to foster confidence in fake news detection
was also verified using another fake news game (Harmony Square; Roozenbeek & van der Linden, 2020).

Yang et al. (2021) developed the online game Trustme! in which players take on the role of a famous
influencer who shares reliable information on social media. The learners’ task is to review the postings and
determine whether they are trustworthy or not. Per instant feedback after each decision, players learn about
fake news design elements. In their study, Yang et al. (2021) demonstrated that the game can promote
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students’ information discernment skills. Furthermore, Yang et al. (2021) was interested in the effect of the
game on participants’ critical attitude toward online information. Regarding this learning objective, no
significant advantage of the game compared to two active control conditions was found.

Paraschivoiu et al. (2021) developed an augmented reality (AR) escape game, Escape Fake, for media
literacy education. The game uses AR technology, the computer-supported extension of reality (e.g., Klopfer
& Squire, 2008), to simulate the escape the room gameplay. For example, by scanning images with a mobile
device avirtual office appears in the real environment of the players. Through clicking, dragging, and dropping
players pick up and combine objects to solve puzzles. The aim of the game is to debunk fake news spread on
social media that discredited a bus driver as a human trafficker. A virtual teammate, the chatbot Hannah Lee
May, supports the player(s) during the mission with hints and feedback. Additionally, after the players have
successfully solved a riddle, multiple-choice quizzes appear and deliver information about fake news and how
to conquer them. To win the game players must solve all puzzles within 25 minutes (Paraschivoiu et al., 2021).
The effectiveness of the game on learning objectives relevant in media literacy education with a focus on
fighting fake news was tested in Buchner (2022, 2023): the results show that playing Escape Fake promoted
secondary school students knowledge about fake news, the ability to discern real from false news, a more
critical attitude toward the trustworthiness of online information, and confidence in recognizing fake news in
the future; the effect sizes were moderate to large with values from 1?=0.08 to n?=0.65.

Summary & Research Gap

There is a consensus that educational institutions need to address the issue of fake news and prepare
students to recognize such false information (Caena & Redecker, 2019). To ensure this in educational practice,
teachers who are competent in dealing with the problem of fake news are needed. However, previous
research on learning about fake news with games has neglected this population. As shown, studies that
demonstrated the effectiveness of playful approaches in teaching about fake news focused on school
students or adults in general. None of these studies aimed at promoting pre-service or in-service teachers’
readiness to cope with fake news.

Therefore, in this study, we address this gap and test whether the game-based approach to conquer fake
news promotes learning about fake news among pre-service teachers.

CURRENT STUDY WITH HYPOTHESES

The aim of this study is to extend and to contribute to the knowledge base on learning about fake news
with games. Therefore, we address a target group neglected in previous research by investigating the
effectiveness of a fake news game on pre-service teachers’ learning.

We used the mentioned AR escape game Escape Fake (Paraschivoiu et al., 2021) for the following reasons:

The game is freely available making it possible for the pre-service teachers to use the game in the
classroom after their graduation. Further, Escape Fake combines contemporary technology (AR) with an
exciting gameplay (escape the room), which makes it an interesting educational resource for on-campus
teaching in higher education (especially after the site closures due to COVID-19).

Furthermore, it is the only game of the listed ones whose effectiveness was tested on four learning
objectives relevant in fake news education.

Escape Fake is designed and developed as an educational AR escape game incorporating instructional
elements that are intended to educate players. For example, the mentioned multiple-choice quizzes as well
as Hannah Lee May, who acts as a pedagogical agent, are such elements (Paraschivoiu et al., 2021). These
instructional elements distinguish Escape Fake from other escape the room games that were not able to
promote learning (e.g., Clauson et al., 2019; Cotner et al., 2018).

Based on these instructional characteristics of the game and previous results reported on the
effectiveness of the game, we assume that Escape Fake can also promote pre-service teachers learning about
fake news. In terms of learning outcomes, we follow the work of Buchner (2022, 2023) based on Apuke et al.
(2022), Barzilai and Chinn (2020), Roozenbeek and van der Linden (2019b), and Yang et al. (2021) and
investigate the impact of playing the game on four learning objectives:
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Hypothesis 1 Knowledge about fake news: Playing the educational AR escape game Escape Fake
increases pre-service teachers’ knowledge about fake news.

Hypothesis 2 Information discernment ability: Playing the educational AR escape game Escape Fake
increases pre-service teachers’ ability to discern real from false news.

Hypothesis 3 Critical attitude toward online information: Playing the educational AR escape game
Escape Fake increases pre-service teachers’ critical attitude toward the trustworthiness of
online information.

Hypothesis 4 Confidence in recognizing fake news: Playing the educational AR escape game Escape
Fake increases pre-service teachers’ confidence in recognizing fake news.

METHOD

Participants, Context, & Design

A total of 45 pre-service teachers, four males, with a mean age of 22.59 (standard deviation=1.80) years
participated in the study. All participants study at the University of BLINDED to become foreign language
teachers (primarily French, and/or Italian and Spanish) and attended the proseminar Spielend lernen, lernend
spielen? Spiele im Sprachunterricht in the winter semester 2022/23 or the seminar Le numérique en classe de
FLE: une perspective de didactique des medias in the summer semester 2023. The goal of the course was to get
to know gamification as a concept, to reflect their own teaching and learning experience about digital media
and games in language teaching, to develop new playful methods and open learning settings, to get to know
different approaches to media theories and the use of digital media, especially games, in language teaching.
Furthermore, students should deepen their theoretical knowledge regarding digital media and digital
resources in the second language learning classroom. To test whether AR escape game Escape Fake can
address the four relevant learning objectives, a field study with pre-/post-test design was conducted. The
intervention took place during one class session. Data collection was done with an online questionnaire
created with SoSci Survey (Leiner, 2019).

Instruments
Knowledge acquisition

To assess pre-service teachers’ knowledge about fake news before and after playing the escape game, we
applied the same test as in Buchner (2023) consisting of eight questions (see Appendix A). An example
question is “what is a hybrid-fake?”-a combination of real and fake information, fake news about hybrid
vehicles, a piece of information that is available both online and off-line, fake news that originated offline and
only later found its way to the Internet.

The pre-service teachers answered each question by choosing one out of the four answers. In the pre-test,

the students could also choose the option “l do not know". Each correct answer was rewarded with one point;
hence, a maximum of eight points could be achieved in the knowledge acquisition test.

Information discernment ability

To measure pre-service teachers’ ability to discern real from false information, we used eight simulated
social media postings; four developed by German journalists (handysektor.de, 2017; see Appendix B) and
four postings developed by the research team for the purpose of this study. The main reason for adding new
postings was to adapt the test to the target group of adults. For example, postings were added that address
content for adults, not for the target group of school students (as in the studies by Buchner, 2022, 2023).

Like in the work of Roozenbeek and van der Linden (2019a, 2019b), the pre-service teachers had to
evaluate the reliability of each news posting on a 7-point Likert scale (1=not reliable at all, 7=very reliable).

Attitude toward online information

To determine whether the pre-service teachers are more critical after the intervention towards
information spread online, we used a modified version of the information verification scale (IVS) developed by
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Nee (2019). IVS consists of five items, for example, “l look at several sources to figure out whether | should
believe it", answered on a Likert scale from 1=never to 7=always (see Appendix C; Cronbach’s alpha pre-
test=0.70, Cronbach’s alpha post-test=0.80).

Confidence to recognize fake news

To assess whether the pre-service teachers are more confident in recognizing fake news after playing
Escape Fake, we used a modified version of the recognizing misinformation scale developed by Khan and Idris
(2019). The scale consists of three items, for example, “I can check the truth of stories and news reports, e.g.,
with the help of other sources”, answered on a Likert scale from 1=do not agree to 7=fully agree (see
Appendix D; Cronbach’s alpha pre-test=0.76, Cronbach’s alpha post-test=0.81).

Escape Fake

Escape Fake is an AR escape game developed by an interdisciplinary team for the purpose of learning about
fake news. This characterizes Escape Fake as an educational escape game, where instructional elements such
as a supporting pedagogical agent and learning tasks are an integral part of the game design (Paraschivoiu et
al., 2021). For example, in contrast to other escape games, time stops when players must work out the quizzes.
This feature is of high importance because in other studies on escape games time pressure was found as a
hindrance for learning (Veldkamp et al., 2021).

The game play of Escape Fake immerses players in a dystopian future in which fake news dominates social
life. However, the player can change this future by helping a so-called reverse history hacker, named Hanna
Lee May, in fixing crucial situations in history. To do so, player(s) solve riddles by collecting and combining
virtual objects. For example, to smash a vase and reveal the key hidden inside, players click on a hammer and
drag it onto the vase. The key can then be picked up and combined with other objects, when necessary. From
a technological perspective, these interactions were realized with AR technology. AR allows the creation of
motivating hybrid learning environments, which situate learners in relevant contexts, enables gesture-based
and whole-body interactions with real and virtual objects, and evokes a sense of spatiality (Bacca et al., 2019;
Krager et al., 2019; Veldkamp et al., 2020a). These characteristics are important to mimic the idea of escaping
the room. In Escape Fake, five marker images contain virtual information representing five different rooms.
Players must explore and investigate each room to solve all riddles and to finally “escape the room”-which
means in this case that the player(s) accomplished the mission within the time limit of 25 minutes successfully.

From a pedagogical perspective, the quizzes and the riddles teach information about fake news and how
to detect them. For example, player(s) learn how fake news are designed and how to perform a reverse image
search (e.g., lllinois University Library, 2020).

Technically, Escape Fake is designed as a marker-based AR game. This means that players need printed
marker images that contain virtual information. Further, players need the free Escape Fake application
installed on a mobile device with camera functionality (e.g., a smartphone or a tablet). When the application
is opened, players can scan the images and afterwards the virtual information appears on the screen of the
mobile device. Through clicking, dragging, and dropping players make use of virtual information and objects.

As mentioned earlier, the game proved to be effective in addressing multidimensional learning objectives.
However, the results are limited to the population of school students.

Procedure

The study took place during one class session. The second author of this paper teaches both courses. First,
the teacher welcomed the students and informed them about the intervention. Participation was voluntarily
and possible after giving consent to participate. Then, an introduction on how to use the smartphone with
Escape Fake AR application and the printed marker images to play the game was given. Afterwards, the marker
images were distributed to each individual student. Due to space constraints, the authors used the rescaled
markers developed by Buchner (2022). These markers enable them to play the game on a traditional desk.

Before the start of the game, each pre-service teacher answered the pre-test via the online questionnaire.
Subsequently, the pre-service teachers used their smartphones to play Escape Fake game. After successfully
“escaping the room”, the participants filled the post-test. The intervention lasted a total of 45 minutes.
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Table 1. Descriptive results for four variables assessed in this study

Variabl Pre-test Post-test

ariable Mean Standard deviation Mean Standard deviation
Knowledge 4.38 1.76 7.02 1.10
Information discernment 5.48 0.47 5.46 0.44
Attitude 4.43 0.95 5.45 0.97
Confidence 4.04 1.21 5.30 1.26
Table 2. Results of paired samples t-test

) Pre-test Post-test

Variable Mean Mean t(44) p d
Knowledge 4.38 7.02 8.862 <0.001 1.321
Information discernment 5.48 5.46 0.157 0.876 0.023
Attitude 4.43 5.45 4.421 <0.001 0.659
Confidence 4.04 5.30 4.863 <0.001 0.725

RESULTS

For data analysis purpose, we first aggregated the items to their respective scales using mean values. In
the information discernment test, six postings represented fake news; hence, we recoded these tasks so that
high values show correct reliability judgements.

For the knowledge test, correct answers were rewarded with one point and an overall sum was calculated.
The participants could achieve a maximum of eight points.

Descriptive statistics for all variables measured in this study are given in Table 1.

To test the hypotheses one to four, a paired samples t-test was performed using the pre- and post-test
results of the four learning measures (Table 2).

The results show that the pre-service teachers performed significantly better on the knowledge post-test
than in the pre-test, the corresponding effect size is large; t(44)=8.862, p<0.001, d=1.321. Hence, we accept
hypothesis one: Learning with Escape Fake promotes knowledge about fake news.

In the second hypothesis, we predicted that learning with Escape Fake can also facilitate pre-service
teachers’ ability to discern real and false information. As the results show, we must reject this assumption as
no significant differences were found between pre- and post-test performance; {(44)=0.157, p>0.050, d=0.023.

Hypothesis three stated that pre-service teachers will be more critical towards online information after
playing AR escape game. The results of the t-test confirm this assumption, the size of the effect is moderate;
t(44)=4.421, p<0.001, d=0.659.

Also, the pre-service teachers are more confident in being able to detect false information after playing,
the size of the effect is moderate; t(44)=4.863, p<0.001, d=0.725.

DISCUSSION

The aim of this study was to investigate whether playing a game can promote pre-service teachers’ learning
about fake news. In previous studies, this population was neglected; hence, the study contributes and extends
the knowledge base on learning about fake news with games. Further, regarding the important role of
teachers in preparing students to navigate complex media environments (Caena & Redecker, 2019; Falloon,
2020), the study contributes to teacher education and training by presenting the free-to-use AR game Escape
Fake together with evidence on its effectiveness. As instructional approaches for preparing teachers to teach
their students about fake news are scarce, demonstrating the effectiveness of the game in teacher education
is @ major contribution of this study.

First, we were interested in the learning objective of knowledge acquisition. As the result shows, the pre-
service teachers demonstrated significantly higher knowledge about fake news in the post-test than in the
pre-test; therefore, hypothesis one is confirmed. The effect is of large size and educationally relevant (e.g.,
Hattie, 2008). Promoting solid knowledge in a specific domain is an important aim in educational settings to
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ensure future problem solving (Kirschner & Stoyanov, 2018; Tricot & Sweller, 2014). The importance of
knowledge was also pointed out by researchers investigating how education can address the problem of fake
news (Apuke et al., 2022; Barzilai & Chinn, 2020). Previous research reported that pre-service teachers lack
the necessary knowledge to teach about fake news (e.g., Manfra & Holmes, 2020). This study shows that
knowledge about fake news can be taught to pre-service teachers with the used escape game. Consequently,
addressing the problem of fake news in the classroom becomes possible.

The results further prove that the game play and the instructional design elements, characterizing AR
escape game Escape Fake, promote the necessary cognitive processing to acquire new knowledge. In other
studies, examining learning with escape games no benefits of playing were found and teachers as well as
students doubted the relevance of escape games in educational settings (e.g., Clauson et al., 2019; Hou & Li,
2014; Veldkamp et al., 2021). As mentioned in Paraschivoiu et al. (2021), especially the pedagogical agent
named Hanna Lee May supports the learning process when playing the game as this supportive instructional
element avoids cognitive overload and allows learners to focus on the content. The result of this study is in
line with other studies in which positive results on knowledge acquisition were found when playing escape
games primarily developed for educational purposes (Lopez-Pernas et al., 2019; von Kotzebue et al., 2022). In
addition, the study provides evidence that the instructional design elements applied in Escape Fake can also
promote knowledge about fake news among pre-service teachers, not just students (like in Buchner, 2023).

In the second hypothesis, we predicted that playing Escape Fake increases pre-service teachers’ ability to
discern real from false news. As the results show, we must reject this prediction: The pre-service teachers
performed similarly in the pre-test and the post-test with no significant differences. The result contrasts
previous studies using Escape Fake to promote information discernment ability (e.g., Buchner, 2023); however,
in these studies students were the target group. A closer look at the result reveals that the pre-service teachers
in this study were already proficient in judging the reliability of the used postings in the pre-test. Hence, it is
possible that, although we used postings adapted to the target group of adults, the ability test was (still) too
easy for the participants. However, beyond this possible measurement problem, instructional reasons might
also account for the lack of an effect. For example, within Escape Fake players do not perform an information
discernment task. Hence, this ability is not proactively promoted and, thus, if played by already skilled
information discriminators no further improvement of this ability occurs. Consequently, if using the game,
teacher educators and trainers should not use Escape Fake as an isolated instructional approach to promote
learning about fake news but together with other methods like problem-based learning or lecturing. In
general, research has shown that combining games with other learning activities or methods is more effective
than just playing a game (e.g., Buchner et al.,, 2022; Fiorella & Mayer, 2012; Pilegard & Mayer, 2016).
Specifically, for escape games researchers recommend debriefing activities after playing including reflecting
and/or summarizing what was learned in the game (Buchner, 2023; Sanchez & Plumettaz-Sieber, 2019).

As future teachers not only need sufficient knowledge about fake news but also the ability to discern real
from false news, the need to supplement AR escape game with other instructional approaches and strategies
to promote information discernment abilities within the target group of pre-service teachers is a further major
finding of this study.

In hypothesis three, we predicted that pre-service teachers’ critical attitude toward online information will
increase after playing Escape Fake. The results support this hypothesis, the respective effect size is moderate
and educationally relevant. The finding is in line with previous research determining the effects of Escape Fake
(Buchner, 2023) and the assumptions made by researchers regarding a possible effect of escape games on
attitudinal learning outcomes (Borrego et al., 2017; Ouariachi & Wim, 2020; Veldkamp et al., 2020b).

Researchers explain the effect of escape games on attitudinal outcomes by the immersive experience of
an authentic story that allows players to experience a challenging problem or situation from a first-person
perspective (Monaghan & Nicholson, 2017; Veldkamp et al., 2020a). Within the story of Escape Fake, the players
witness how easy it is to manipulate social media postings and experience firsthand the associated negative
consequences for the life of a human being. As a result, the pre-service teachers were not only cognitively but
also emotionally engaged contributing to a more critical attitude toward the trustworthiness of online
information. It can be assumed that especially the combination of AR technology and the game-based learning
approach is conducive to the experience of immersion and subsequently the promotion of attitudinal learning
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objectives (Georgiou & Kyza, 2017). To prove this assumption further research is necessary in which
researchers measure immersion as a (possible) factor affecting learning with AR escape game Escape Fake.
For example, in another study determining the effect of an AR game on learning, higher immersion levels
among participants were associated with higher motivation and learning (Georgiou & Kyza, 2018).

Lastly, we predicted that playing Escape Fake increases pre-service teachers’ confidence to recognize fake
news in the future. In line with previous research (e.g., Basol et al., 2020), learning about fake news with an
educational game also significantly increases pre-service teachers’ confidence to recognize fake news in the
future. The effect size is moderate and educationally relevant. The increase can be explained by the games
effect on improved knowledge about how to identify fake news and how to use tools to check online
information. For example, in Escape Fake players first learn theoretically about reverse image research and
then use the tool practically to solve one of the riddles. In sum, this contributes to a better understanding on
how to deal with online information and, consequently, strengthens pre-service teachers’ confidence in
identifying fake news.

However, a careful interpretation of this result is necessary. In this study, higher confidence has not
contributed to a better performance in the information discernment tasks. Thus, again, we recommend using
Escape Fake as part of a well-planned and didactically sustained learning design to address the complexities
of countering fake news and to prepare future teachers to address this issue in the classroom.

Limitations & Future Research

A limitation of the study is the sample size and the measure of learning outcomes only immediately after
the intervention. Future studies should test Escape Fake game with a higher number of pre-service teachers;
also, testing, with in-service teachers who participate in a professional development program or similar is
recommended. Further, researchers should examine if playing Escape Fake contributes to long-term learning
effects like reported for an online game in Maertens et al. (2021).

Moreover, although we investigated the impact of Escape Fake on four learning objectives relevant in fake
news education, future studies should include other relevant learning outcomes like the intention to share
fake news (Roozenbeek & van der Linden, 2020). Also, characteristics of the participants might be assessed in
a future study, like one’s own political view and how this view impacts learning about fake news (e.g., Lazer et
al.,, 2018).

Another need is the development of a more difficult information discernment test to allow the measure
of discernment ability with learners who are already skilled. Similarly, in the knowledge test questions with
distinct difficulty levels could be added to increase the informative value of this instrument. Here, we
recommend that the further development of the instruments should be done together with teachers and
media literacy experts.

To adequately address the complexity of countering fake news (Barzilai & Chinn, 2020; Chinn et al., 2021)
and to prepare (future) teachers to instruct students how to navigate safely in (complex) media environments
(Caena & Redecker, 2019; Falloon, 2020), future research needs to investigate when and how to make learning
with Escape Fake even more effective.

CONCLUSIONS

Fake news can be damaging to societies (Lewandowsky et al., 2020), so there is a need to explore effective
teaching approaches to promote knowledge, skills, and attitudes in this area. Teachers have a crucial role to
play, as they are the ones responsible for preparing students in schools to deal with today's complex media
environments.

In this study, we demonstrated that AR escape game Escape Fake is an effective free-to-use educational
resource to promote learning about fake news when used with pre-service teachers. However, we also found
that experienced participants did not benefit from playing the game as an isolated learning opportunity in
their ability to distinguish real from false information. Therefore, we recommend that teacher educators and
higher education trainers use the game as part of a sustained learning design on how to navigate safely in
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digital media environments such as social media. The effectiveness of such approaches is a matter for future
research on how to prepare teachers to teach about fake news in the classroom.
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APPENDIX A

Knowledge Acquisition Test

Statements in bold are correct and have each been awarded one point. A maximum of eight points could

be achieved.

Table A1. Knowledge acquisition test

German items

English translation

Was ist ein hybrid-fake?
¢ Eine Kombination aus echten und falschen
Informationen.
e Eine Fake News Uber Hybrid-Fahrzeuge.
¢ Eine Information, die sowohl online als auch offline zur
Verflgung steht.
e Eine Fake-Nachricht, die offline entstanden ist und erst
spdter den Weg ins Internet fand.
Was mach die reverse image search?
e Findet fur dich Bilder, auf denen du drauf bist.
e Findet fur dich Bilder, auf denen deine Freunde drauf
sind.
¢ Findet fiir dich Webseiten, auf denen ein
bestimmtes Bild zu finden ist.
o Findet flr die Webseiten, auf die du Bilder kostenlos
hochladen kannst.
Warum werden fake news verbreitet?
¢ Weil sie eigentlich die Wahrheit verbreiten.

» Weil sie von eigentlich relevanten Themen ablenken

wollen.
¢ Weil sie die normale Berichterstattung erganzen
kénnen.

e Weil sonst die Wahrheit nicht ans Licht kommen wirde.

Was ist doxing?
e Das Verwenden eines Bildes, um Geld zu machen.

e Das Teilen eines Bildes in den sozialen Netzwerken.
o Das unerlaubte Teilen und Veroffentlichen von
Daten.
o Der Verzicht auf alles Digitale fur eine begrenzte Zeit.
Mit forensically kannst du...
e Bilder manipulieren.
¢ Bilder auf Manipulationen untersuchen.
¢ Andere Computer infizieren und schadigen.
e Andere Nutzer in sozialen Netzwerken ausspionieren.
Ein impressum ist ...
o ..fUr jede Seite im Internet verpflichtend.
e ... ein Merkmal fir eine vertrauenswiirdige
Homepage.
e ... eine Datenbank fir Bilder und Fotos im Internet.
e ... eine ausgedruckte Internet-Seite.

What is a hybrid fake?
e A combination of real and false information.
o A fake news about hybrid vehicles.
e An information that is available both online and offline.
o Afake news that originated offline and only later found
its way to the Internet.

What does reverse image search do?
e Finds images for you that have you on them.
e Finds pictures for you, where your friends are on.
« Finds for you web pages where a certain image can
be found.
o Finds for you websites where you can upload images
for free.

Why do fake news spread?
e Because they actually spread the truth.
o Because they want to distract from actually
relevant topics.
e Because they can supplement normal reporting.
» Because otherwise the truth would not come to light.

What is doxing?
e Using an image to make money.
e Sharing an image on social media.
o The unauthorized sharing and publishing of data.
The abandonment of anything digital for a limited time.

With Forensically you can...
¢ Manipulate images.
¢ Inspect images for tampering.
e Infect and damage other computers.
e Spy on other users in social networks.
An imprint is ...
e ... mandatory for every page on the Internet.
e ... a characteristic for a trustworthy homepage.
e ... a database for pictures and photos on the Internet.
e ... a printed web page.

Wie erkennst du ein fake profil in einem sozialen Netzwerk? How do you recognize a fake profile in a social network?

e Die Profilseite ist ausfuhrlich mit personlichen
Informationen gefullt.

e Die Profilseite zeigt eine Person mit vielen Kontakten.

o Die Profilseite beinhaltet nur wenige personliche
Informationen.

 Die Bilder der Profilseite sind qualitativ hochwertig.

Was ist scamming?

e Ein Gllcksspiel im Internet.

e Ein Trend, der gerade im Internet haufig geteilt wird.

e Eine Form von Internet-Betrug.

o Werbung, die per Mail verschickt wird.

e The profile page is filled extensively with personal
information.

e The profile page shows a person with many contacts.

o The profile page contains little personal
information.

e The pictures on the profile page are of high quality.

What is scamming?

o A game of chance on the Internet.

e Atrend that is often shared on the internet right now.

¢ A form of Internet fraud.

o Advertising that is sent by mail.
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APPENDIX B

Information Discernment Test

Each posting was rated by the participants on a scale from 1=not reliable at all to 7=very reliable. Simulated
postings were designed and provided for reuse and publication by handysektor.de (2017).
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Figure B1. Fakt oder fake: Das Handysektor fake news quiz [Fact or fake: The cell phone sector fake news
quiz] (handysektor.de. (2017). Fakt oder Fake: Das Handysektor Fake News Quiz.
https://www.handysektor.de/artikel/fakt-oder-fake-das-handysektor-fake-news-quiz/, reprinted with
permission)

Please note: For the other four postings used in the study titled “Can pre-service teachers learn about
fake news by playing an augmented reality escape game?” the authors have no right for reuse and
publication. Therefore, please write to the first author for more information about the postings. Thank you
for your understanding.
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APPENDIX C

Information Verification Scale

Participants answer the items on a scale from 1=never to 7=always.

Table C1. Information verification scale (based on Nee, 2019)

Modified German items Modified original items

e Ich denke sorgfaltig Uber die gefundene Nachricht nach. e
e Ich sehe mir die ursprungliche Quelle der Geschichte D

an. °
e |ch sehe mir andere Quellen an, um herauszufinden, ob
ich diese Information glauben kann. D

e Ich versuche so viele Informationen wie moglich Uber
die Geschichte herauszufinden.

o Ich versuche herauszufinden, was andere Menschen
Uber diese Neuigkeit sagen.

Think about the information carefully.

Look at the original source of the story.

Look at several sources to figure out whether you
should believe it.

Get as much information as you can about the news.
Find out what other people are saying about the story.
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APPENDIX D

Recognizing Misinformation Scale

Participants answer the items on a scale from 1=never to 7=always.

Table D1. Recognizing misinformation scale (based on Khan & Idris, 2019)

Modified German items Modified original items

e Ich bin gut darin, falsche Informationen, Geschichten e | am good at recognizing false information, stories, &
und Nachrichtenmeldungen, die im Internet und den news reports that are spread on the Internet & social
sozialen Medien verbreitet werden, zu erkennen. media.

e Ich kenne Tools und Programme, die mir beim o | know tools and programs that can help me recognize
Erkennen von Falschnachrichten helfen kénnen. false news.

e Ich kann Geschichten und Nachrichtenmeldungen auf e | can check stories and news reports for their
ihren Wahrheitsgehalt, z.B. mithilfe anderer Quellen, truthfulness, e.g., with the help of other sources.
Uberprufen.

o0
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