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Abstract
Digitalization and online social media platforms have radically transformed the flow of 
information. Anyone can disseminate almost any information on these platforms, including  
fake news and other fraudulent messages. The latter includes phishing scams and fake 
sweepstakes. In this environment, media literacy is critical, as it enables individuals to  
critically evaluate media content from multiple perspectives and identify fraudulent content.  
Most research focusing on media literacy among young people has been based on self- 
reporting, examining a specific type of information, and only in the context of a single country.  
There is a lack of research exploring differences in media literacy among members of an 
ethnic group living in multiple countries. Our research simultaneously assesses, in practice,  
the ability to identify fake news, phishing scams, and fake sweepstakes among young  
Hungarians living in two neighboring countries on opposite sides of the Romanian–Hungarian 
border. The questionnaire consisted of 20 screenshots of real social media posts, emails, 
Messenger messages, and SMS messages. Each contained either verified false or real 
information, and participants had to decide the message’s authenticity based on clues 
in the screenshot. Based on the results, it can be said that young Hungarians in Partium 
scored significantly lower across all three deception categories than young Hungarians 
living across the border. This may be due to fundamental deficiencies in their media 
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awareness, the different socio-cultural, infrastructural, and educational conditions in the 
two countries, and their status as an ethnic minority, but sampling and questionnaire  
bias may also play a role.

Keywords: media literacy, phishing, fake news, students, Partium

Introduction
In addition to their positive effects (such as unrestricted and easy communication and 
instant access to news and information), online social networks also facilitate the spread 
of fake news (Aïmeur et al., 2023). This phenomenon increases the number of unreliable 
sources and false content, disrupting public discourse and reducing trust in the media 
(Bodaghi et al., 2024). Krekó classifies fake news as disinformation, which he defines as 
a set of manipulation techniques intended to deliberately mislead (Krekó, 2018). Walters 
believes that fake news is “(a) content holding itself out as a news piece (b) that makes 
objectively false assertions that given events have occurred (c) in a materially false  
manner” (Walters, 2018, p. 142). Based on all this, it can be said that fake news is “news 
articles that are intentionally and verifiably false, and could mislead readers” (Allcott & 
Gentzkow, 2017, p. 213), which are typically spread on the internet and social media. 
“Digital fake news” is deliberately false information disseminated on online platforms in 
the form of news articles, images, or videos, most often related to well-known individuals 
or events of great interest, appearing to be reliable but appearing on unverified, dubious 
websites/social media pages (Kenyeres & Szűts, 2024). Veszelszki (2017) extends the 
scope of fake news to various internet scams, including phishing. According to Harrison 
et al. (2016), “Phishing is an attempt to gain personal and sensitive information from 
individuals through online deception” (p. 265). Phishing primarily uses social engineering 
and some kind of technical solution to obtain users’ personal data (Yang et al., 2022).  
The technical solutions usually include a bait email with a link that takes the user to  
a website that looks deceptively similar to an official site, where they are asked to enter 
data that will end up in the hands of fraudsters (Harrison et al., 2016). Social engineering 
methods include fearmongering, pressure tactics, and appealing to human greed and the 
desire to get rich quickly (Kenyeres & Szűts, 2025). The latter is exploited by scammers 
advertising fake sweepstakes. However, in order to obtain the nonexistent valuable prize, 
the user must first provide their personal data. 

Online fake news and various types of disinformation and scams are present in both 
Romania and Hungary (Kenyeres & Weigand, 2023). According to the literature available 
on this subject in the Scopus database, Hungarian journalists believe that fake news and 
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disinformation campaigns are widespread in Hungary (Bajomi-Lázár & Horváth, 2025). 
Based on international literature, fake news is also prominent in Romania (Mustață et 
al., 2023), specifically in relation to Covid-19 (e.g., Radu, 2023; Schulte-Cloos & Anghel, 
2024), in connection with natural disasters such as earthquakes (Mărcău et al., 2023), 
or the Russian–Ukrainian war (Natea, 2023; Vintilă et al., 2023). In addition to fake news, 
various forms of online electronic fraud, including financial fraud, have also appeared 
in Romania, exacerbated by the emergence of artificial intelligence (Losano, 2025), for 
example, through the spread of deepfake videos promoting fake financial investments.  
In Hungary, online financial fraud has become so widespread that the Hungarian National 
Bank is planning to overhaul the financial transfer system as a result (Szabó, 2025).  
In Romania and Hungary, research has shown that journalists are also being bribed to 
publish various fake news stories, which also affects the lives of businesses (Teichmann 
et al., 2024). The problem is therefore real in both countries, which is why it is particularly 
important for young people living here to be able to distinguish between real and false 
content in online media.

Defense against Fake News—The Role of Media Literacy
There are several strategies for reducing the impact of disinformation and fake news. 
One of the most important of these targets users by developing their media literacy. 
According to Potter, the most important function of media literacy is to help individuals 
protect themselves from the potentially negative effects of media content (Potter, 2010). 
One of the earliest written definitions of media literacy was provided by Aufderheide and 
Firestone, who defined it as “the ability of a citizen to access, analyze, and produce infor-
mation for specific outcomes” (Aufderheide & Firestone, 1993). Since then, there have 
been several attempts to define media literacy precisely, the most important common 
point being that it encompasses the skills for the critical analysis of media content, as well  
as the background knowledge and attitudes necessary for their practical application. 
Most of these abilities refer to accessing media messages, critically analyzing and evalu-
ating messages, and creating messages transmitted through the media (see Ashley et al., 
2013; Hobbs & Frost, 2003; Vraga et al., 2015). In this study, media literacy is understood 
as the ability to critically analyze, evaluate, responsibly use, and produce media content 
from online and/or digital platforms, accompanied by knowledge and appropriate attitudes  
related to the functioning of the media system and society.

Several international studies have examined the impact of media literacy on young people’s  
recognition of fake news and other scams. Few of these studies have been conducted  
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on an international comparative basis (e.g., Martzoukou et al., 2020; Fastrez et al., 2022), 
and most of them have revealed differences between countries (Chen et al., 2025; Michelot  
et al., 2022; Palau-Sampio et al., 2022; Pérez-Escoda et al., 2024; García-Ruiz et al., 2020). 
In Romania and Hungary, research on the recognition of fake news is limited. In the literature  
available in the Scopus database, we found that research by Faragó et al. in Hungary 
showed that higher-level analytical thinking and belonging to the ethnic majority reduce 
susceptibility to fake news (Faragó et al., 2024). At the same time, susceptibility to con-
spiracy theories increases the likelihood of believing fake news (Szebeni et al., 2023). 
Research conducted by Schulte-Cloos and Anghel in Hungary and Romania found that 
the tendency to spread fake news increases when individuals must make quick, impulsive 
decisions (Schulte-Cloos & Anghel, 2024). In their Romanian study, Corbu et al. found 
that an individual’s level of education did not significantly affect recognition of viral fake 
news (Corbu et al., 2020). Dumitru’s research showed that, for the most part, neither  
children nor adolescents consider the reliability of information appearing on social media. 
(Dumitru, 2020).

The previous studies we reviewed examined some dimension of media literacy through 
self-reporting or specifically measured recognition of fake news. These focused primarily 
on individual countries, with few studies comparing multiple countries and even fewer 
examining different countries with populations that speak the same language (e.g., Michelot 
et al., 2022; Palau-Sampio et al., 2022). In the case of Romania and Hungary, there is a lack 
of research that tests, in practice, the media awareness of young Hungarians living in both 
countries. Our research is novel in that it simultaneously assessed the ability to recognize 
fake news, phishing scams, and fake sweepstakes in practice among young Hungarians in 
two neighboring counties on opposite sides of the Romanian–Hungarian border: among 
young Hungarians living in Hajdú-Bihar County in Hungary and Bihor County in Romania 
(in the historical Partium region). We were curious to find out what differences and similari- 
ties could be found between the critical media literacy of Hungarian youth living on both 
sides of the border and speaking the same native language in terms of identifying fake 
news and real news, phishing attempts, and fake and real sweepstakes.

Research Questions and Hypotheses

Our first research question concerned differences between countries:

R.Q.1. Does the media literacy of Hungarian students differ between the Romanian 
and Hungarian sides of the border?
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Previous studies have shown differences between countries in several dimensions of 
young people’s media literacy (Pérez-Escoda et al., 2024; Palau-Sampio et al., 2022; 
Michelot et al., 2022). Based on this, our hypothesis is as follows:

H.1. The media literacy skills of the young people participating in our research 
in recognizing fake news and attempts at deception show different results from 
country to country.

During the research, we also asked the students about their gender, and we examined the 
following research question in this regard:

R.Q.2. Does the relationship between gender and media literacy differ between 
countries?

Some previous similar studies have shown differences between genders in terms of 
young people’s media literacy (Yesmin, 2024; Jones & Procter, 2023; Cerdà-Navarro et 
al., 2021). Based on this, our hypotheses are as follows:

H.2.a. The gender of respondents in both countries will affect media literacy test 
scores: media literacy is higher among women.

H.2.b. We see the same pattern in both countries.

During our research, we also explored the type of residence of the students (small town, 
big city), so our research question in this regard is as follows:

R.Q.3. Does the relationship between settlement type and media literacy differ 
between countries?

Previous international studies have revealed differences in the relationship between 
media awareness among urban and rural youth (Kurniawan et al., 2020; Tamam et al., 
2021; Uddin et al., 2023; Gupta et al., 2023). Based on this, our hypothesis is as follows:

H.3.a. The size of the settlement positively affects media literacy.

H.3.b. We see the same pattern in both countries.

In our research, we also asked young people about their subjective financial situation.  
In this regard, our research question is as follows:

R.Q.4. Does the relationship between perceived financial status and media literacy 
differ between countries?
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Previous studies have found that better financial status is associated with higher media 
literacy among young people (Montiel Torres et al., 2025; Wong et al., 2025) and adults 
(Arin et al., 2023; Gogus et al., 2024), so we assume that:

H.4.a. A higher perceived financial status will have a positive effect on media literacy.

H.4.b. We see the same pattern in both countries.

Since we also assessed the age of the students, we will examine the following research 
question in this regard:

R.Q.5. Does the relationship between age and media literacy differ between countries?

Previous research has revealed differences in media awareness between younger and 
older age groups among students (Martzoukou et al., 2020; Cerdà-Navarro et al., 2021; 
Pérez-Escoda et al., 2024), so our hypothesis is:

H.5.a. Media literacy is higher among older students.

H.5.b. We see the same pattern in both countries.

Research Objectives and Methods
The aim of this research is to compare the media literacy of Hungarian young people  
living on both sides of the Romanian–Hungarian border (Hajdú-Bihar County in Hungary 
and Partium (Romania, Bihor County) on their ability to recognize fake news/real news,  
fake/real sweepstakes, and phishing attempts, as well as to examine how sociodemographic 
background variables affect this ability and whether their impact differs between countries.

We used a quantitative questionnaire-based research design for this study. Data collection  
was conducted via an online questionnaire (Google Forms). Sampling was conducted 
online from September 1, 2023, to February 23, 2024, using a self-completion method.  
The research was conducted as part of the international Erasmus+ project “Media 
Detective for Young People” with the participation of the “Hajdúsági Hallgatókért és 
Civilekért Egyesület” — Association for Students and Civilians in Hajdúság (HU), the 
“Partiumi Hallgatókért és Ifjúságért Egyesület” — Association for Youth and Students 
in Partium (RO), and TANDEM n.o. (SK). The 20-question online fake news test was 
completed in Hungarian by young people in Hungary, Romania (specifically in Partium), 
and Slovakia during school lessons. The test was given to teachers and youth workers, 
who used a QR code to share the test link with young people during school lessons. 
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Completing the test was voluntary, and respondents gave their prior informed consent, 
which they confirmed by signing attendance sheets. The data was stored in a secure 
database accessible only by the research team.

Sample
The present analysis is based on only part of the collected data—the Hungarian (N = 618) and 
Romanian (N = 575) samples. Table 1 shows the distribution of the demographic and back-
ground variables of the participating students. The gender distribution was balanced in both 
countries. However, there were significant differences in settlement type: the Hungarian  
sample was more urban, while the Romanian sample consisted mainly of rural students. 
The subjective financial situation was considered to be moderate in both countries.  
The average age was lower in the Romanian sample than in the Hungarian sample.

Table 1
Variables and their frequency of occurrence

Variable name Hungary 
(N = 618)

Romania 
(N = 575)

Gender
Male
Female

280 (45.3%)
338 (54.7%)

276 (48.0%)
299 (52.0%)

Residence
Village
Small town
Big city

93 (15.0%)
295 (47.7%)
230 (37.2%)

275 (47.8%)
231 (40.2%)
69 (12.0%)

Subjective sense of wealth
Low
Medium
High

33 (5.3%)
393 (63.6%)
192 (31.1%)

43 (7.5%)
425 (73.9%)
107 (18.6%)

Age (years)         Average (Standard deviation) 16.9 (1.9) 13.9 (1.8)

Note. Values within categories show the number and percentage of participants; 
age is shown as an average (standard deviation).
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Measurement Methods and Variables
In addition to personal variables collected from participants (country, gender, age, place 
of residence, subjective sense of wealth), we measured fundamental, practical skills in 
analyzing and critically evaluating media messages within media literacy in relation to 
fake news, phishing scams, and fake sweepstakes, using a self-developed measurement 
tool (fake news recognition test) that we compiled based on tests used in previous similar 
studies (Porshnev & Miltsov, 2020; Jones-Jang et al., 2021; Al-Zou’bi, 2021; Orhan, 2023).

The fake news recognition quiz consisted of 20 dichotomous items. Across the entire 
sample, the scale’s internal reliability was moderate (Cronbach’s α = 0.634). In Hungary, 
the reliability was acceptable (α = 0.704), whereas in Romania it was low (α = 0.368). 
This suggests that the quiz measures a homogeneous construct to varying degrees  
in different cultural contexts.

All 20 items in the test are real screenshots that either contain verified real information 
or verified false information/fraud. The tool’s elements were reviewed by media and 
communication researchers and police experts, and a pilot test was conducted in July 
2023 with a sample of 424 people of mixed ages. Based on the experience and feedback 
gathered there, we developed the final measurement tool. The 20 items are divided into 
three topics: fake and real prize games (5 items), phishing attempts and real, official 
messages (10 items), and fake news and real news (5 items). A correct answer was 
worth 1 point, and a wrong answer was worth 0 points.

The study’s target variable was the score on the fake news recognition test (SCORE).  
On a scale of 0–20, Hungarian students scored an average of 12.6 (SD = 3.2), while Romanian 
Hungarian students scored an average of 11.0 (SD = 3.0). Our results, therefore, suggest 
that Hungarian students in Hungary perform better than Hungarians living in Partium.

The independent variables in the study were as follows: country (Hungary, Romania), gender  
(male/female), age (continuous), type of place of residence (village, small town, large 
city1), and subjective sense of wealth (low, medium, high2). The categorical variables were 
dummy-coded, with “Romania” for country and “female” for gender, and the lowest-level 
category was used as the reference in all other cases.

1 The original categories were merged (the categories “county seat” and “capital city” were merged 
to form the category “big city”).

2 The original categories were merged (the “well below average” and “below average” categories 
were merged to form the “low” category, and the “above average” and “well above average” categories were  
merged to form the “high” category).
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Procedure
We used linear regression for the analysis and built the model in hierarchical steps.  
In model 1, we considered the main effects (country, gender, age, settlement type, 
wealth). In model 2, we examined differences in the effect of gender across countries, 
including the country × gender interaction. In step 3, we analyzed the differences in the 
effect of settlement type by country, including country × settlement type interactions,  
and in model 4, we included country × age interactions to examine the combined effect of 
student age and country, and then, in addition to the above, we also included wealth × country  
interactions, so that the model 5 included all possible two-way interactions between 
country and background variables.

The regression conditions were checked using diagnostic procedures (Appendices 1–3). 
The distribution of the residuals showed acceptable normality, and no heteroscedas- 
ticity occurred.

Overall, multicollinearity did not pose a serious problem in the first four models. However, 
in the fifth model, the interpretation of interactions must be treated with caution due to 
the high VIF values. The analyses were performed using SPSS 30.0 (SPSS Inc., Chicago, 
IL, USA) and Microsoft Excel.

Results
The results of the hierarchical linear regression models (Table 2) showed that Hungarian 
respondents in Hungary scored significantly higher on the quiz than Hungarian respon-
dents from Romania (B = 1.12–3.10, p < .001). This difference persisted in all models and 
proved to be the strongest determinant in the country. The main effect of gender was sig-
nificant in the initial model (e.g., B = 0.94, p < .001), indicating that men scored higher than 
women on average. However, this effect gradually weakened in the expanded models.  
It remained only marginally significant in the final model (B = 0.50, p = .051), suggesting 
that the effect of gender can be interpreted in interaction with country. Indeed, the inter- 
action term was significant (B = 0.80, p = .025), indicating that the male–female difference 
was more substantial in Hungary than in Romania (Figure 1).
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Figure 1
Country × gender 
interaction

The main effect of settlement type was initially not significant, but in a later model, those 
living in big cities achieved significantly higher scores than those living in villages (B = 1.29,  
p = .002). At the same time, the country × big city interaction was negative and significant  
(B = –1.83, p = .001), suggesting that while living in a big city is advantageous for Romanian  
Hungarian students, this effect does not occur in Hungary and, in fact, comes with a 
relative disadvantage. A similar pattern was observed in small towns (B = –1.45, p = .001) 
(Figure 2).

Figure 2
Country × residence 
interaction
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Financial status did not prove to be a significant factor in most cases, although moderate 
wealth showed a positive correlation in one model (B = 0.98, p = .045). However, the inter- 
action effects were not significant, meaning that financial status alone did not explain  
the differences in scores.

Age was not a significant predictor either as a main effect or in interaction, meaning that 
age differences did not influence performance.

Table 2
Results of hierarchical linear regression for the dependent variable SCORE (N = 1193)

Variable Model 1  
B (SE)

Model 2  
B (SE)

Model 3  
B (SE)

Model 4  
B (SE)

Model 5  
B (SE)

Constant 10.06 
(0.39)***

10.26 
(0.40)***

9.93 
(0.40)***

10.00 
(0.42)***

9.63 
(0.52)***

Hungary (ref = 
Romania)

1.54 
(0.25)***

1.12 
(0.30)***

2.27 
(0.44)***

2.28 
(0.44)***

3.10 
(0.81)***

Male  
(ref = Female)

0.94 
(0.18)***

0.51 
(0.26)*

0.47 
(0.26)†

0.47 
(0.26)†

0.50 
(0.26)†

Age 
(z-standardized)

–0.05 
(0.12)

–0.04 
(0.12)

–0.06 
(0.12)

0.02 
(0.17)

0.00 
(0.17)

Small town (ref = 
village)

–0.15 
(0.22)

–0.14 
(0.22)

0.33 
(0.27)

0.34 
(0.27)

0.34 
(0.27)

Big city (ref = 
village)

0.48 
(0.26)†

0.49 
(0.26)†

1.30 
(0.41)**

1.30 
(0.41)**

1.29 
(0.41)**

Medium wealth 
(ref = low)

0.51 
(0.37)

0.52 
(0.37)

0.58 
(0.37)

0.55 
(0.37)

0.98 
(0.49)*

High wealth (ref 
= low)

0.54 
(0.40)

0.55 
(0.40)

0.63 
(0.40)

0.61 
(0.40)

0.76 
(0.55)

Hungary × 
Gender — 0.84 

(0.36)*
0.86 
(0.35)*

0.85 
(0.36)*

0.80 
(0.36)*

Hungary × Small 
town — — –1.46 

(0.45)**
–1.49 
(0.46)**

–1.45 
(0.46)**

Hungary × Big 
city

— — –1.82 
(0.56)**

–1.85 
(0.56)**

–1.83 
(0.56)**
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Variable Model 1  
B (SE)

Model 2  
B (SE)

Model 3  
B (SE)

Model 4  
B (SE)

Model 5  
B (SE)

Hungary × Age — — — –0.15 
(0.24)

–0.14 
(0.24)

Hungary × 
Medium  wealth — — — — –0.97 

(0.74)

Hungary × High 
wealth — — — — –0.50 

(0.81)

R² .092 .096 .106 .107 .108

ΔR² — .004* .010** .000 .002

F 17.05*** 16.19*** 14.01*** 12.90*** 11.70***

 
Note. † p < .10, * p < .05, ** p < .01, *** p < .001

Discussion and implications
According to our results, young Hungarians in Hungary scored significantly higher on the 
fake news test than their Hungarian peers in Partium. This confirmed our first hypothesis,  
and our results reinforced previous international media literacy studies that showed 
differences in media literacy among young people across countries (Pérez-Escoda et 
al., 2024; Palau-Sampio et al., 2022; Michelot et al., 2022). One reason for this may be 
the ethnic minority status of Hungarians in Partium, in connection with which Faragó 
showed that belonging to the ethnic majority reduces susceptibility to fake news (Faragó 
et al., 2024), while a Danish study concluded that developing the literacy skills of ethnic 
minorities can be a challenge for mainstream formal education (Drotner & Kobbernagel, 
2014). Thus, the specific characteristics of digital information literacy education in each 
country may also play a role (Merga & Mat Roni, 2025). However, according to Corbu 
et al., an individual’s level of education does not significantly affect the recognition of 
viral fake news (Corbu et al., 2020). At the same time, test bias may also be an important 
factor, as we used the same test in both countries, which primarily contains examples  
from Hungary. Thus, certain platforms may be unfamiliar to a Hungarian living in Romania, 
making it difficult to assess the credibility of information originating from or appearing 
to originate from there. This is in line with the findings of Palau-Sampio et al. (2022),  
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who argue that the geographical proximity of students to the information is also important  
in identifying disinformation (Palau-Sampio et al., 2022). Age differences may also have 
an impact, as the Partium sample included younger people who may not necessarily 
have the same knowledge and experience as their older peers, so their media literacy may 
be weaker, as has been shown among high school students (Turpo-Gebera et al., 2023)  
and university students (Cerdà-Navarro et al., 2021).

We rejected hypothesis H.2.a. because men performed better, which contradicts the 
results of several previous studies among high school students (Jones & Procter, 2023; 
Turpo-Gebera et al., 2023; Tamam et al., 2021; Çelik et al., 2022). However, our results con-
firmed better performance among men in the university-age group (Cerdà-Navarro et al.,  
2021; Uddin et al., 2021). On the other hand, we also found differences between countries, 
as the difference between men and women was more pronounced among young people 
in Hungary, so our hypothesis H.2.b. was not confirmed either. The difference between 
countries can be explained by the younger age of the Romanian Hungarians in our sample,  
as previous research has shown that women in the youngest age group and men in slightly 
older age groups showed stronger media literacy skills. Hence, the disadvantage for 
women was more minor among younger Hungarians in Partium.

We did not confirm hypothesis H.3.b., because we observed different patterns in the two  
countries. While living in a large city was associated with better test results among 
Hungarian students in Partium, this effect did not occur in Hungary; in fact, it was asso-
ciated with a relative disadvantage compared to villages. Thus, our hypothesis H.3.a. was 
only confirmed in the case of Hungarians in Partium, supporting previous research which 
found that urban youth have higher media literacy and critical thinking skills than their rural 
counterparts (Gupta et al., 2023; Uddin et al., 2023; Kurniawan et al., 2020). The Hungarian 
results show a pattern along settlement type that contradicts not only the above studies,  
but also those that showed higher critical literacy among rural students compared to those 
in large cities (Çelik et al., 2022; Tamam et al., 2021). The unusual pattern in Hungary may 
stem from the fact that the sample included younger students from large cities, who scored 
slightly lower on the test than older students from rural areas.

The subjective financial situation of young people did not have a significant impact on test 
scores in either country, so our hypotheses H.4.a., H.4.b., nor did hypotheses H.5.a. and 
H.5.b., as the age of the students did not prove to be a significant predictor in either country.

Our findings can serve as an important lesson for decision-makers, teachers, education 
professionals, and youth workers in both countries. They highlight the shortcomings 
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in the media literacy of Hungarian youth living in both countries, especially in the case  
of Hungarian students in Partium. With these results in hand, it is possible to plan targeted  
media literacy interventions. In the case of Partium, based on our results, it would be 
critical to reduce social inequalities between rural and urban areas, as these can also 
manifest themselves in access to education (Chávez-Fernández et al., 2025), thus, it is 
crucial to develop critical literacy in rural areas, to provide inclusive and context-sensitive  
media awareness training (Mazahir & Yaseen, 2025), and to reduce infrastructural inequa- 
lities between urban and rural areas (Prakash, 2025). Our findings can also be instructive 
for policymakers in both countries in developing targeted, personalized education policy 
interventions, and for individual educational institutions in optimizing their curricula to 
address young people’s media literacy gaps.

Limitations and Future Research Directions
Although the present study was based on a large sample, several limitations must be 
considered when interpreting the results.

Limitations of sampling: sampling was convenience-based, using the school network  
of civil society organizations participating in the Media Detective for Youth project. This may  
have resulted in several limitations. First, the sample is not representative of the entire 
Hungarian student population in the given border counties (Hajdú-Bihar County in Hungary  
and Bihor County in Romania). Although the sample size was large (N = 1193), the dis-
tributions of settlement and school types across countries differed, which may have 
influenced the results. For example, the Hungarian sample included a higher proportion 
of students from large cities, whereas students from villages and small towns were over-
represented in the Romanian samples. However, during the analyses, we controlled all sig-
nificant background variables (age, gender, settlement type, school, subjective financial 
situation). Hence, the differences between countries are not solely due to these patterns.  
Nevertheless, the results are indicative as a cross-country comparison and require cau-
tious interpretation. The data are cross-sectional and therefore do not allow causal con- 
clusions. Although the regression models reveal correlations, it cannot be ruled out that 
other background factors (e.g., family background, parents’ education, access to media) 
mediate or modify the effects found. Interpreting differences across countries is com-
plicated by the study’s lack of detailed data on media and digital competence develop-
ment practices in education systems. Based on the results, it can be assumed that the  
educational and cultural environment significantly influences fake news recognition,  
but the exact mechanisms remain to be further researched. Limitations of the fake news 
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recognition test: the tool only examined a limited dimension of critical media awareness 
(the ability to analyze and critically evaluate media messages in relation to fake news, 
phishing scams, and fake sweepstakes). Other related skills (e.g., source criticism, online 
information verification, and algorithm awareness) were not measured, so the results can  
only be applied to certain types of scams. A further limitation of the test is that users 
can only rely on the information shown in the screenshot; they cannot click the articles 
shown, search for information from external sources, read comments, etc. Furthermore, 
although the actual email addresses and URLs are included in the screenshot for masked 
sender email addresses, participants do not necessarily know they should pay attention 
to them or what they mean. The results across countries may be distorted by the fact 
that only news from Hungarian websites and messages primarily from Hungarian service 
providers are included, which may reduce recognition effectiveness among Hungarians 
in Romania. In the case of young people in Hungary, however, the familiar topics, public 
figures, service providers, and financial institutions included in the tasks may increase 
the proportion of correct answers among them.

In future research, it would be worthwhile to use longitudinal data to examine how media 
awareness changes as students grow older and the roles of parents, teachers, and peer 
groups in the development of critical thinking. An important area of research could be to 
explore gender differences in greater depth and to examine the relationship between religi-
osity and the educational environment. In addition, it would be helpful to supplement the 
quantitative results with qualitative methods (e.g., interviews and focus groups) to under-
stand the underlying mechanisms better. It would also be important to extend the research  
to include fake content generated by artificial intelligence (e.g., images and deepfake videos).  
By supplementing the test tasks with a self-reported questionnaire, it would also be possible 
to explore the differences between perceived and actual knowledge. Another interesting 
area of research could be to explore the differences in media literacy between Hungarian 
and Romanian youth in Romania by compiling a personalized test that still allows for com-
parison. Another interesting research topic could be to compare students’ performance 
across schools with the educational guidelines in place at each school.
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Diagnosis of normality
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Appendix 2
Diagnosis of 
homoscedasticity

Appendix 3
Multicollinearity diagnostics (VIF values)

Variable Model 1 Model 2 Model 3 Model 4 Model 5

Small town 
(ref=Village) 1.49 1.49 2.36 2.38 2.38

Big city 
(ref=Village)

1.64 1.64 4.10 4.10 4.11

Medium wealth 
(ref=Low) 3.71 3.71 3.73 3.77 6.68

High wealth 
(ref=Low) 3.78 3.78 3.80 3.85 7.42

Hungary × 
Gender — 2.90 2.91 2.92 2.96

Hungary × Small 
town — — 4.93 4.99 5.01

Hungary × Big 
city — — 6.24 6.27 6.33

Hungary × Age — — — 2.68 2.69

Hungary × 
Medium wealth — — — — 15.74

Hungary × High 
wealth — — — — 11.32
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