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Highlights: 
- Democratic knowledge and perspectives correlate with misinformation discernment (MD). 
- Higher education in all academic orientations correlates positively with MD. 
- Low dogmatism and low fact-resistance correlate positively with MD. 
- Self-rated information literacy aligns with objective performance in MD.  
- Disciplinary differences are associated with different democratic ideals. 
 
Purpose: This study examines how educational orientation, actively open-minded thinking (AOT), 
and democratic ideals relate to misinformation discernment in an era of misleading media content. 

Methodology: Using an online survey, nationally representative adults (n=3060) and university 
students (n=1097) completed measures assessing misinformation discernment, AOT, democratic 
ideals, and information literacy. 

Findings: Higher education improves misinformation discernment, though no differences 
emerged across academic disciplines. AOT, especially low dogmatism and fact resistance, strongly 
predicts misinformation resilience. Democratic ideals, emphasising representation and expertise, 
enhance discernment, while participatory ideals show weaker links. Self-rated information literacy 
correlates with better discernment, yet advanced techniques like lateral reading and reverse image 
search remain rare. Political orientation influences outcomes, with Green-voting individuals per-
forming better and right-wing Sweden Democrats performing worse. 

Implications: The findings emphasise the need to integrate critical thinking, democratic education, 
and digital fact-checking skills into curricula across disciplines, actively promoting AOT and foster-
ing nuanced democratic perspectives. 
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1 INTRODUCTION 

In an era rife with misinformation (Lewandowsky et al., 2017; Van der Linden, 2023), the im-
portance of critical thinking in higher education has been emphasised (Caulfield & Wineburg, 2023) 
and is particularly important for democratic participation. For democracy to function effectively, 
citizens with different disciplinary backgrounds, such as medicine, natural science, technology, so-
cial science, and humanities, must possess critical thinking skills. In Sweden, the promotion of dem-
ocratic values is explicitly stated as a core aim of higher education in the first chapter of the Higher 
Education Act (SFS 1992:1434). A key aspect of this aim is fostering students’ capacity for critical 
and independent judgment.  

However, past research shows a tenuous link between higher education and the ability to navigate 
misleading information, for example, in the context of COVID-19 (Roozenbeek et al., 2020). On the 
other hand, recent Swedish research suggests that there are differences between people trained in 
different academic disciplines in terms of their ability to critically evaluate digital news (Guath & 
Nygren, 2022). Furthermore, other studies have illuminated the role of epistemic orientations, such 
as intellectual laziness and the tendency to exhibit confirmation bias (Ecker et al., 2022; Pennycook & 
Rand, 2018), an actively open-minded thinking (AOT) style (Roozenbeek et al., 2022) and reflective 
attitudes regarding the trustworthiness of online information (Nygren & Guath, 2019, 2022) and the 
importance of sharing accurate information (Arechar et al., 2023) for people’s ability to handle disin-
formation. Other studies have also found associations between people’s ability to navigate misinfor-
mation and the degree to which they value living in a democracy (e.g., Arechar et al., 2023). 

This study sought to investigate what factors are associated with the ability to manage mislead-
ing information and democratic ideals in a general population and among students in different 
academic disciplines. It was conducted through a questionnaire that included measures of the abil-
ity to distinguish accurate news from different types of misinformation, attitudes towards 
knowledge and other people’s opinions, digital literacy and digital source criticism, and democratic 
values and ideals. The survey included a nationally representative sample of adults (N = 3060) and 
a non-representative sample of university students (N = 1097). The results offer insights into the 
relationship between citizens’ educational level, academic orientation, democratic ideals, and their 
abilities to navigate (mis)information.  

2 MISINFORMATION SUSCEPTIBILITY, OPEN-MINDED THINKING AND DEMOCRATIC IDEALS 

Scholars today note how people across the world are susceptible to misinformation and struggle to 
navigate misleading information (e.g., Arechar et al., 2023; Breakstone et al., 2021; Guess et al., 
2020). The rise of AI has been noted to exacerbate the problems of propaganda and misinformation 
(Goldstein et al., 2024). Still, education may be part of democratic protection against the spread of 
misleading information (Ecker et al., 2022). Students’ competence in using digital information in 
productive ways to be active citizens has been labelled digital civic literacy and found to hold a mix 
of knowledge and attitudes linked to skills that help people navigate online news in productive 
ways (Nygren & Guath, 2022). In this study and other studies of civic online reasoning among stu-
dents, it has been noted that there are some differences between students with different educa-
tional levels and orientations, noting how especially students of humanities and arts, natural sci-
ence, and technology may be skilled in different ways at evaluating the credibility of digital news 
(Guath & Nygren, 2022; Nygren & Guath, 2019, 2022). Results have been analysed in light of theories 
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of disciplinary literacy, stating that education may foster different approaches to information (C. 
Shanahan et al., 2011; T. Shanahan & C. Shanahan, 2012). C. Shanahan et al. have noted in theory 
and practice how experts in history, chemistry, and mathematics may evaluate information in spe-
cific disciplinary ways. Sourcing, corroboration and contextualisation of information may differ 
quite a lot depending on the discipline. In line with this, scholars have identified disciplinary liter-
acies also in school settings, colouring the thinking and writing all the way down to elementary 
schooling (Stevens et al., 2005). According to Osborne and Pimentel (2022), disciplinary knowledge 
becomes particularly important in relation to misinformation as it provides a deeper understand-
ing of how information is constructed and presented in different fields. Thus, scholars highlight the 
importance of being able to navigate controversial issues and link this to active citizenry, but to 
what extent such knowledge, skills, and attitudes relate to democratic ideals in higher education 
and among a more general public has not been investigated in previous research.  

Previous research has also noted how lateral reading may be necessary for all citizens in a world 
of online misinformation (McGrew et al., 2018; Wineburg & McGrew, 2019). Lateral reading is de-
scribed as “the strategy of leaving an unfamiliar website to search for information about a source’s 
credibility via additional sources” (McGrew, 2024, p. 1). Fact-checking information more like a pro-
fessional by using text searches and reverse image searches may be something we all need to be 
capable of. Studies have found that students who use digital tools when evaluating news are also 
better at evaluating (mis)information (Axelsson et al., 2021; Axelsson & Nygren, 2024). Thus, as a 
part of this study, we investigate whether participants use digital tools to fact-check information 
and to what extent this differs depending on educational orientations.  

An epistemological attitude that is particularly important for dealing with fake news and the 
disinformation that threatens democracy is actively open-minded thinking (AOT). AOT is about the 
ability to see things from different perspectives and thereby counteract confirmation bias, factual 
resistance, dogmatism and belief in conspiracy myths, which are otherwise associated with peo-
ple’s belief in misleading information (Baron, 1993; Bronstein et al., 2019; Roozenbeek et al., 2022; 
Svedholm-Häkkinen & Lindeman, 2018). In previous research, AOT has been identified as a think-
ing style decoupled from IQ (Stanovich et al., 2013). To what extent AOT is linked to different edu-
cational orientations, and if some dimensions are more important than others, has not been studied 
in detail before.  

Democratic ideals have been linked to better abilities in evaluating online misinformation 
across 16 countries (Arechar et al., 2023). Higher education has been noted to impact students, mak-
ing them more liberal, at least in a British context (Scott, 2022). In a Nordic context, theories of 
democratic ideals have been linked in empirical studies to different types of participation in society 
in the form of voting and political activities within and outside political institutions (Bengtsson & 
Christensen, 2016), but not tested in relation to people’s abilities to evaluate (mis)information. Thus, 
associations between democratic ideals and political participation have been investigated, but 
those between democratic ideals and the ability to evaluate misinformation have not. Whether dif-
ferent higher education programs attract and stimulate different democratic ideals of elitism, tech-
nocracy, and pluralism has, to the best of our knowledge, not been studied in previous research, 
and therefore, we will explore this potential correlation.  
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2.1 Aim of the study 

The study aims to contribute to understanding how different educational orientations and demo-
cratic ideals may be linked to the ability to assess misinformation. Drawing upon earlier research, we 
have formulated seven hypotheses concerning the relationships between different educational back-
grounds, AOT, abilities to navigate misinformation, and attitudes towards information and democ-
racy. These hypotheses predict statistical correlations in the data and are pre-registered on the OSF 
https://osf.io/spu3g and https://osf.io/kvjum. We deviated from the pre-registered plan in one aspect. 
Instead of the multilevel models, we have used a clustered regression analysis to account for the fact 
that the respondents are clustered in different educational orientations (see Appendix D). We also 
conducted other exploratory investigations to deepen insights into how educational orientations re-
late to attitudes toward democracy in relation to misinformation susceptibility. 

Hypotheses 

The first hypothesis (H1) is informed by the work of Guath and Nygren (2022) and the established 
link between education and critical news evaluation skills (e.g., Arechar et al., 2023; Roozenbeek et 
al, 2020), and states that students with higher levels of education, particularly in fields like human-
ities, natural sciences, and technology, will demonstrate a greater ability to discern real from fake 
news headlines.  

The second hypothesis (H2) builds on previous studies that have highlighted the roles of demo-
graphic factors in receptivity to misinformation (Guess et al., 2020; Morosoli et al., 2022; Nygren & 
Guath, 2022; Roozenbeek et al., 2020), stating that male (vs. female) sex and lower age predict higher 
susceptibility to misinformation. 

The third hypothesis (H3) draws on the research by Roozenbeek et al. (2022) and Baron (2019), 
suggesting that AOT is a crucial factor in handling misinformation and partisanship. It states that 
higher levels of AOT will predict lower susceptibility to misinformation.  

The fourth hypothesis (H4) stems from the understanding that credibility assessments play a 
crucial role in how people interact with information online (Guath & Nygren, 2022; Nygren & Guath, 
2019, 2022), stating that placing a higher value on the credibility of information sources predicts 
lower susceptibility to misinformation.  

The fifth hypothesis (H5) aligns with the premise that valuing factual accuracy leads to better 
discernment of misinformation (Arechar et al., 2023). It states that prioritisation of the accuracy of 
news and information predicts lower susceptibility to misinformation.  

The sixth hypothesis (H6) builds on previous research, noting that perceived information liter-
acy is associated with lower misinformation discernment (Mahmood, 2016; Nygren & Guath, 2019). 
This hypothesis states that individuals who self-report it to be very easy to locate information on 
the internet and critically evaluate online information might develop a sense of overconfidence in 
their ability to find accurate information.  

Finally, the seventh hypothesis (H7) aligns with theory and research in political psychology, sug-
gesting a link between susceptibility to misinformation and antidemocratic tendencies (e.g., Dun-
woody et al., 2022; Nilsson et al., 2024). It states that stronger democratic ideals, operationalised in 
terms of representation, expertise, and participation (Bengtsson & Christensen, 2016), and the per-
ceived importance of living in a democracy (Arechar et al., 2023), predict lower susceptibility to 
misinformation. 

https://osf.io/spu3g
https://osf.io/kvjum
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2.2 Exploratory investigations 

In addition, we also explore how other background factors, educational orientation, AOT, demo-
cratic knowledge and ideals, and overconfidence may relate to each other and to skills in evaluating 
(mis)information. For instance, we run an exploratory analysis to investigate the association be-
tween party preference and susceptibility to misinformation. In addition, we explore if higher ed-
ucation, especially in specific fields, is associated with higher levels of intellectual openness, poten-
tially impacting beliefs in misinformation. This exploration is influenced by Baron et al. (2022) and 
Stanovich et al. (2013), who discuss the role of education in fostering intellectual traits like open-
mindedness. We note how theories of disciplinary literacy state that education may foster different 
approaches to information (C. Shanahan et al., 2011; T. Shanahan & C. Shanahan, 2012) and find 
that disciplinary literacy may relate to AOT. 

3 METHODS 

3.1 Participants 

We conducted surveys with a mix of measures of knowledge and attitudes linked to democratic ideals 
and digital source criticism, and investigated how this may be related to people’s abilities to navigate 
misinformation. A representative sample of the Swedish population (n = 3060, 50.8% women, 49.2% 
men) was recruited via the Swedish Citizen Panel research infrastructure. The Swedish Citizen Panel 
draws a random sample from the Swedish Tax Agency’s register. This population includes individuals 
between 16 and 90 years old, and analyses show that it is representative (The SOM Institute, 2024). 
Additionally, students from Uppsala University enrolled in various programs (n = 1097, 51.8% women, 
47.0% men, 1.15% non-binary or other) did the same survey to make it possible for us to also analyse 
the influence of their primary field of study. Educational level ranges from 1, not completed compul-
sory school, to 9, a PhD degree. The adult sample has an average educational level of 5.6 (SD = 2.0), 
and the student sample has an average of 5.4 (SD = 1.8). 

Regarding educational orientation, we got 1237 responses in the citizen panel, and in the student 
sample, we received 897 answers, divided into 11 categories of educational orientation (305 have 
at least two semesters of higher education). 

Table 1. Number of respondents in each survey divided by educational orientation 

Educational orientation Citizen panel Students Total 

Health care 173 121 294 

Agriculture, forestry 16 0 16 

Technology, manufacturing 116 100 216 

Natural sciences 73 123 196 

Mathematics 23 21 44 

Computer science 79 41 120 

Social sciences 168 213 381 

Law 44 54 98 

Economics, commerce 139 50 189 

Humanities, arts 106 109 215 

Educational sciences 169 65 234 

Total 1106 897 2,003 
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Our ethical considerations encompass respect for participant privacy, informed consent, and the 
responsible handling of potentially sensitive data regarding political views and misinformation be-
liefs. The research was approved by the Swedish Ethical Review Authority, Dnr 2023-02188-01.  

3.2 Survey and measures 

In the survey, we used questions previously used in research about misinformation and democratic 
attitudes. To test the skills of participants to evaluate (mis)information, we used a shortened version 
of the Misinformation Susceptibility Test (MIST; Maertens et al., 2024), which was adapted to a Swe-
dish context. MIST is a psychometrically validated 20-item test validated by YouGov (Sanders, 2023) 
and used in prior research (e.g., Buchanan et al., 2025; Roozenbeek et al., 2022) that measures par-
ticipants’ ability to assess a mix of true and false news headlines of various kinds. We used a subset 
of the MIST test items, which we adapted to a Swedish context with two new items. After validation, 
we used eight items, four correct and four misleading, and we labelled the short Swedish version 
of MIST SMIST. In addition, we used two test items of lateral reading previously used in detailed 
eye-tracking studies and intervention studies (Axelsson & Nygren, 2024).  

As a measurement of Actively AOT, we used the validated scale with subscales of dogmatism, 
fact resistance, liberalism, and belief personification from Svedholm-Häkkinen and Lindeman 
(2018).  

Questions to measure democratic ideals, characterised by representation, expertise, or partici-
pation (REP), have been developed and tested in previous research in relation to national elections 
(Bengtsson, 2012), while the item measuring preference for democracy over antidemocracy comes 
from a large-scale study with validated test items (Arechar et al., 2023).  

Self-reported ratings of skills and attitudes towards news on social media come from previous 
research, finding the ratings to correlate with skills to evaluate misinformation (Arechar et al., 
2023; Guath & Nygren, 2022; Nygren & Guath, 2019, 2022). We used the same types of response 
options as in the original scales, making the survey a mix of multiple choice, rating and Likert scales 
(see Table 2 and Appendix A).  
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Table 2. Variables measured in the questionnaire 

Category Measured variable Source N of 
items 

Type of 
response option 

Questions in 
Appendix A 

Educational background Highest level of education and main field of study 
 

2 Multiple choice Q1a, Q1b 

Political preferences Preferred political party 
 

1 Multiple choice Q2 

Source critical experi-
ence, skills and attitudes 

Work experience, importance of reliable news, language prefer-
ences, ease of finding information, and critical attitudes 

Guath & Nygren, 2022; 
Nygren & Guath, 2019, 
2022 

5 Likert scale, 
Multiple choice 

Q3a - Q3e 

Knowledge about 
democracy 

Understanding of democratic systems and media ownership Schulz et al., 2018 2 Multiple choice Q4a, Q4b 

Assessment of news 
credibility 

Credibility of news headlines (SMIST) Maertens et al., 2024 8 Likert scale Q5a 

Credibility of social media posts Axelsson & Nygren, 2024 2 Likert scale Q5b, Q5c 

Use of digital tools in as-
sessing news credibility 

Use and methods of digital tools to verify news credibility Axelsson et al. 2021; 
Axelsson & Nygren, 2024 

2 Multiple choice Q6a, Q6b 

Actively open-minded 
thinking 

Agreement with statements related to active open-mindedness, 
including four subscales: dogmatism, fact resistance, liberalism, 
and belief personification 

Svedholm-Häkkinen & 
Lindeman, 2018 

17 Likert scale Q7a, Q7b 

Democratic ideals and 
political decision-making 

Opinions on forms of political decision-making Bengtsson & Christensen, 
2016 

8 Rating scale, 
Multiple choice 

Q8a, Q8b 

Importance of democracy Arechar et al., 2023 
 

Likert scale Q8c 

Intention of sharing con-
tent on social media 

Importance of factors when sharing content Arechar et al., 2023 6 Likert scale Q9 



Nygren et al.                                           https://doi.org/10.11576/jsse-7686 

8 

The questions about news credibility, active AOT, democratic ideals and political decision-making, 
and intention of sharing content on social media were presented in thematic blocks but randomised 
within blocks to avoid order effects.  

3.3 Analyses 

We compared two different methods for scoring assessment of news credibility: the veracity dis-
cernment score from the SMIST, which is simply the total number of correct responses across true 
and false headlines (Maertens et al., 2024), and the d prime parameter based on signal detection 
theory, which represents the difference between the numbers of hits (real headlines evaluated as 
real) and false alarms (false headlines evaluated as real), calculated in the psycho package in R 
(Makowski, 2018). The results were very similar across these scores. We report results based on the 
d prime parameter, which is a slightly more subtle measure of the ability to discriminate signal 
from noise. 

Prior to the main analyses, we conducted confirmatory factor analyses (CFA), in line with our 
pre-registration, with items as indicators and Full Information Maximum Likelihood estimation in 
Jamovi (v. 2.3.28) to ascertain the validity of the models we relied on. We also calculated alpha and 
omega reliability coefficients using the psych-package (v. 2. 4) in R (Revelle, 2024) for scales with at 
least four items. The latter measures of reliability, which are superior to traditional alpha coeffi-
cients, represent the proportion of variance in the items that is accounted for by a general factor 
(ωh) and multiple factors (ωt).  

A four-factor model of AOT covering dogmatism (6 items, λ ≥ .41; α = .68, ωh = .59, ωt = .78), fact 
resistance (5 items, λ ≥ .27; α = .58, ωh = .53, ωt = .66), liberalism (3 items, λ ≥ .33; α = .38), and belief 
personification (3 items, λ ≥ .37; α = .48) exhibited acceptable fit overall, χ2 (113) = 1674, p < .001, CFI 
= .806, RMSEA = .062 (90% CI [.059, .065]), SRMR = .052. This means that the model with the four 
factors (dogmatism, fact resistance, liberalism, belief personification) fits our data. Although there 
was a very strong correlation between latent dogmatism and fact resistance (φ = .78), collapsing 
these factors reduced model fit, Δχ2(3) = 229, p < .001, CFI = .778, RMSEA = .065 (90% CI [.063, .068]), 
SRMR = .054. We therefore retained four separate scales. Tests of reliability revealed that the dog-
matism and fact resistance scales functioned adequately (except that one fact resistance item failed 
to load on that scale’s general factor and had an item-rest correlation of .21), while the liberalism 
and belief personification scales showed low reliabilities (item-rest correlations ranging from .18 
to .32). More details are available in Appendix D. 

We mainly used tests of correlation. The Spearman correlation coefficient (rho) was used for 
ordinal variables such as, for example, how important it is to take part of reliable news. We calcu-
lated correlations between susceptibility to misinformation and level of education, AOT, valuing 
the credibility of information sources, prioritization of information accuracy, democratic ideals 
(representation, participation, and expertise), perceived importance of living in a democracy, dem-
ocratic knowledge, gender, age, and left vs. right party preference with 95% bias-corrected boot-
strap confidence intervals (10000 resamples). We ran these analyses both separating and collapsing 
the citizen panel and student samples. We report results based on the collapse sample, while also 
noting significant differences in correlation coefficients between the sub-samples (see Appendix E). 

We followed this up with ordinary least squares regression analyses investigating the robustness 
and uniqueness of the effects of the posited predictors on susceptibility to misinformation. These in-
clude a hierarchical regression analysis with all background variables entered in the first step 
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(education, gender, age, and left vs. right party preference), and a control variable assessing whether 
the participants have work experience involving critically examining information, which has proven 
to be important for evaluating (mis)information (Guath & Nygren, 2022) was entered in a second step. 
We have also performed a separate regression analysis, including AOT and background variables as 
predictors. Finally, we ran a regression analysis with democratic ideals of participation, expertise, 
and representation, perceived importance of living in a democracy, and democratic knowledge (num-
ber of correct responses) as predictors (see Appendices C and D). 

We also ran analyses of variance to explore mean-level variations in susceptibility to misinfor-
mation across fields and preferred political parties, and results of descriptive analyses are reported 
in contingency tables or bar graphs with confidence intervals. 

4 RESULTS 

Zero-order correlations between misinformation discernment and all hypothesised predictors are 
shown in Table 2.  

4.1 Demographic Factors 

Education (H1) 

Education was correlated with misinformation discernment as assessed through the SMIST (95% 
BcA CI [.06, .13], p < .001), consistent with H1, albeit with a small effect size. This association held 
up adjusting for age, male (vs. female) sex, right (vs. left) party preference (β = .11, 95% CI[.07, .15], 
p < .001), and professional experience critically reviewing information (β = .10, 95% CI[.06, .16], p < 
.001). A follow-up analysis showed that this correlation held up in the citizen panel sample (r = .13, 
95% BcA CI [.09, .17]) but not in the student sample (r = -.02, 95% BcA CI [-.09, .05]). 

The magnitude of the correlation varied slightly across educational fields: natural sciences (r = 
.17[.02, .32], p = .02), humanities and arts (r = .13[.00, .26], p = .06), social sciences (r = .11[.01, .20], p = 
.02), computer science (r = .11[-.07, .32], p = .22), mathematics (r = .08[-.26, .42], p = .66), technology and 
manufacturing (r = .06[.11, .23], p = .70), health care (r = .05[-.05, .16], p = .31), education sciences (r = 
.04[-.08, .15], p = .51), economics and commerce (r = .01[-.12, .15], p = .85), law (r = -.03[-.27, .22], p = .82), 
and agriculture and forestry (r = -.11[-.52, .30], p = .59; 95% BcA CI are reported). However, although 
these differences in the correlation are in line with the hypotheses, they are generally not significant. 
For example, even the correlation coefficient for the natural sciences has a wide confidence interval 
ranging from .02 to .32, covering the correlations for almost all of the other fields. 

Exploratory analyses did not reveal any significant association between education and the assessment 
of posts with images on social media. At the same time, descriptive statistics revealed that most partici-
pants struggled to assess even the true posts correctly; for example, only 25% of respondents correctly 
evaluated the social media post about lab-grown meat, 52% correctly rated the information regarding 
climate change, and only 10% answered both questions correctly (Appendix B, Table B1).  

Age and Sex (H2) 

As shown in Table 3, neither age (95% BcA CI[-.02, .05], p = .41) nor male (vs. female) sex (95% BcA 
CI[-.03, .04], p = 77) correlated with misinformation discernment, contrary to H2. These associations 
remained non-significant when adjusting for the other demographic characteristics and profes-
sional experience (β ≤ .02, p ≥ .39).   
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Table 3. Zero-order correlations between misinformation discernment, AOT, skills and attitudes to digital information, demographic variables,  
and democratic ideals 

 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 

1. Misinformation discernment .48*** .47*** .44*** .40*** .11*** .06*** .08*** .10*** .01 .02 .12*** .18*** .07*** .03 

2. Non-dogmatism  .89*** .84*** .79*** .08*** .04* .01 .11*** -.01 .11*** .19*** .19*** .00 .04* 

3. Non-fact resistance   .86*** .77*** .11*** .08*** .04* .09*** .09*** .06*** .05*** .12*** .13*** .09*** 

4. Liberalism    .78*** .09*** .02 .05*** .06*** .01 .12*** .17*** .08*** .07*** .17*** 

5. Non-belief personification     .04* .04* -.01 .08*** -.01 .19*** -.05*** .12*** -.11*** -.05*** 

6. Credibility importance      .04* .08*** .12*** -.08*** .05* .04 .11*** .04* .07*** 

7. Accuracy prioritisation       -.02 .03 -.02 .11*** .10*** .07*** -.02 -.02 

8. Information literacy        .04*** .05*** -.10*** .04** .04** .09*** .00 

9. Education         -.10*** -.15*** -.01 .13*** .03 .02 

10. Male (vs. female) Sex          .02 -.13*** .01 -.08*** -.04 

11. Age           .13*** .06** -.29*** -.10*** 

12. Importance of democracy            .03 .05*** .07*** 

13. Representation             .00 -.21*** 

14. Expertise              .05*** 

15. Participation               

Note. *** p < .001, ** p < .01, * p < .05 
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4.2 Actively open-minded thinking (H3) 

All four subscales of AOT correlated strongly with misinformation discernment, providing clear sup-
port for H3: non-dogmatism [.46, .50], non-fact resistance [.44, .49], liberalism [.42, .47], and non-belief 
personification [.46, .50] (p < .001; 95% BcA CI are reported). Inspection of the confidence intervals 
reveals that non-dogmatism and non-fact resistance were marginally more strongly correlated with 
misinformation discernment than liberalism and non-belief personification (i.e., the latter correla-
tions are marginally below the lower end of the confidence intervals for the former two). Further-
more, all aspects of actively open-minded correlated more strongly with misinformation discernment 
in the student sample (r from .55 to .64) than in the citizen panel (r from .32 to .39).  

A regression analysis with all four scales entered as predictors revealed that non-dogmatism (β = 
.27[.21, .34], p < .001) had the strongest unique effect on misinformation discernment, followed by 
non-fact resistance (β = .15[.08, .22], p < .001), and liberalism (β = .07[.02, .13], p < .001), while non-
belief personification (β = .02[-.03, .06], p < .001) had no unique effect on misinformation discernment 
over and above the variance accounted for by the other scales (R2 = 23.8%, tolerance ≥ .16). Adjusting 
for education reduced the effects (non-dogmatism: β = .20[.14, .26], p < .001; fact resistance: β = .12[.06, 
.18], p < .001; liberalism: β = .05[.00, .11], p = .038; non-belief personification: β = .01[-.01, .03], p = .70). 
Adjusting for the age, male (vs. female) sex, right (vs. left) party preference, and job experience fur-
ther reduced these effects (non-dogmatism: β = .10[.04, .17], p < .001; fact resistance: β = .12[.05, .18], p 
< .001; liberalism: β = .04[-.01, .10], p = .13; non-belief personification: β = .06[.01, .11], p = .028). These 
results suggest that low dogmatism and fact resistance independently and robustly predict higher 
discernment of real news from fake news, which is in line with H3. 

4.3 Attitudes to digital information  

Credibility importance (H4) 

The perceived importance of accessing credible news was associated with misinformation discern-
ment (95% BcA CI [.08, .14], p < .001), consistent with H4. This association held up adjusting for 
education, age, male (vs. female) sex, right (vs. left) party preference, and professional experience, 
critically reviewing information (β = .09, 95% CI[.05, .13], in both steps; p < .001).  

Interestingly, an exploratory analysis showed that even after being told that they may use the 
internet to look for answers, few of the participants used it in a productive way. Only 15.0% of the 
participants reported using it (72.5% responded that they did not use it, and 12.4% did not respond). 
Participants who reported using digital tools in assessing news credibility had a significantly better 
result on the SMIST than those who did not. Only 26 respondents stated that they used reverse 
image searches, indicating that only a few used tools in a more skilled way, as may be necessary to 
evaluate some fake news stories (e.g., the story about lab meat).  

Accuracy prioritisation (H5) 

The degree to which participants felt that it is important that the content they share on social media 
is accurate was also associated with misinformation discernment (95% BcA CI [.03, .10], p < .001), 
consistent with H5. However, this association was not significant, adjusting for education (β = .02, 
95% CI[-.02, .06], p = .26) and remained so when other control variables were entered as well (β = 
.03, 95% CI[-.01, .06], p = .20).  



Nygren et al.                                           https://doi.org/10.11576/jsse-7686 

12 

Information literacy (H6) 

The degree to which participants felt that it is easy to find what they are looking for on the internet 
was associated with higher misinformation discernment (95% BcA CI [.05, .12], p < .001), contrary 
to the hypothesised overconfidence effect (H6). This effect was robust when we adjusted for educa-
tion, age, male (vs female) sex, right (vs left) party preference, and job experience, critically review-
ing information (β = .09, 95% CI[.04, .12], p < .001). These results suggest that people who rate their 
digital information literacy as higher are better at discerning real from fake news. However, while 
the correlation between information literacy and misinformation discernment emerged in the cit-
izen panel (r = .10, 95% BcA CI [.06, .14]), it was not significant in the student sample (ρ = .04, 95% 
BcA CI [-.02, .10]). 

An exploratory analysis showed that the extent to which respondents are critical of information 
they find on the internet was similarly associated with misinformation discernment (r = .07, 95% 
BcA CI [.04, .10], p < .001). However, this association was non-significant when adjusting for educa-
tion (β = .04, 95% CI[.00, .08], p = .066; with other control variables included, p = .095). This variable 
was moderately associated with accuracy prioritisation (r = .24) and weakly with credibility im-
portance (r = .11) and information literacy (r = .05; p ≤ .006). Accuracy prioritisation was also very 
weakly associated with credibility importance and information literacy (see Table C1, Appendix C). 

Democratic views and knowledge (H7) 

Importance of living in a democracy [.09, .16] and democratic ideals of representation [.15, .21] and 
expertise [.03, .10] correlated with misinformation discernment in line with H7 (p < .001) while the 
ideal of participation did not [.00, .07] (p = .071; 95% BcA CI are reported). A regression analysis 
with all four scales entered as predictors revealed that the ideal of representation (β = .19[.16, .22]) 
had the strongest unique effect on misinformation discernment, followed by importance of living 
in a democracy (β = .11[.08, .14]), and the democratic ideals of expertise (β = .05[.02, .09]) and par-
ticipation (β = .06[.03, .09]) also had weak unique effects adjusting for the other predictors (p < .001; 
R2 = 5.3%). The effects were marginally weaker when adjusting for knowledge about democracy 
(representation: β = .17[.14, .20], p < .001; importance of living in a democracy: β = .09[.06, .13], p < 
.001; expertise: β = .05[.02, .08], p = .003; participation: β = .05[.01, .08], p = .005; knowledge about 
democracy: β = .14[.11, .18]; p < .001; R2 = 7.3%), and they were further reduced when demographic 
variables and job experience were included as well (representation: β = .13[.08, .17], p < .001; im-
portance of living in a democracy: β = .06[.02, .10], p = .007; expertise: β = .07[.02, .11]; participation: 
β = .03[-.01, .08]; knowledge about democracy: β = .14[.10, .18]; p < .001; for all analyses, tolerance ≥ 
.82). These results suggest that perceived importance of living in a democracy and democratic ideals 
of representation and participation are robustly and uniquely associated with misinformation dis-
cernment, and the effect is particularly strong for the ideal of democratic representation.  

In addition, we conducted an exploratory analysis of the relationship between participants’ 
knowledge about democracy and misinformation discernment, finding a significant relationship 
p <.0001; β = .40.  

4.5 Comparison of predictors 

In a regression analysis including all hypothesized predictors, those with unique predictive 
effects were dogmatism (β = .09, p < .001), fact resistance (β = .06, p = .005), belief personification 
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(β = .05, p = .012), information literacy (β = .07, p < .001), accuracy prioritization (β = .04, p = .025), 
education (β = .04, p = .043), importance of democracy (β = .07, p < .001), and democratic ideals of 
representation (β = .13, p < .001) and expertise (β = .05, p = .016; R2 = 9.6%, tolerance ≥ .63). 

4.6 Mean-level group differences  

Differences across educational fields 

Differences in misinformation discernment, AOT and the perceived importance of democracy 
across educational fields are shown in Table C1. A series of exploratory independent samples t-tests 
were run to compare each study program to all other programs (participants who did not study 
were excluded from these analyses). To control type I error rates, we set the alpha threshold to .001 
instead of .05 (two-tailed).  

These tests did not reveal any clear differences between study programs in different educational 
fields in terms of the ability to discern real from fake information or AOT. Although students in 
agriculture and forestry were significantly above the mean of AOT, this group was composed of just 
16 students.  

There were some differences in the perceived importance of democracy; however, students of 
the natural and social sciences scored higher than other groups and students of economics and 
education scored lower. Furthermore, there were marginal differences in democratic ideals with 
marginally higher emphasis on expertise among students of natural sciences (p = .003) and health 
care (p = .004) and lower among economics students (p < .001), marginally lower emphasis on rep-
resentation among students of the natural sciences (p = .002), and higher emphasis on participation 
among students of the humanities and arts (p < .001) and lower among students of law (p = .007). In 
terms of democratic knowledge, law students were marginally higher than other groups (p = .003), 
and students of education were marginally lower (p = .002; see Table C1).  

Differences across political parties 

A similar set of exploratory analyses was run for differences by party preference (participants who 
did not respond, did not want to respond, or did not vote were excluded from these analyses). Mis-
information discernment was similar across parties except for being marginally higher among 
Green sympathisers (p = .003) and lower among Sweden Democrats (p < .001). There were some 
tendencies toward lower AOT among the liberal-conservative and social conservative voters: Swe-
den Democrats exhibited higher dogmatism and belief personification and lower liberalism than 
other voters; Christian Democrats were marginally higher than others in dogmatism, and Moder-
ates were marginally lower in belief personification (p = .002 for both cases). Left party sympathis-
ers, on the other hand, exhibited lower belief personification (see Table C2).  

In terms of democratic orientations, those who preferred the progressive (Left and Green) left-
wing parties generally perceived democracy as more important and exhibited more democratic 
knowledge and democratic ideals than other voters (p ≤ .007 for expertise), with the exception of a 
lower ideal of representation among Left party sympathisers. Similarly, those who preferred social 
liberal (Liberal or Center) parties, were higher on perceived importance of democracy (p ≤ .002), 
democratic knowledge (p ≤ .004), and the ideal of representation (p < .001) than other voters, but at 
least Liberal party voters were marginally lower than others on the ideal of participation (p = .003). 
Social Democrats were also higher on the ideal of representation but lower in political knowledge 



Nygren et al.                                           https://doi.org/10.11576/jsse-7686 

14 

than other voters. With respect to the right-wing liberal-conservative and social conservative par-
ties, Moderate and Sweden Democrat sympathisers rated democracy as less important and were 
lower on the ideal of representation than other voters, and the Moderate voters were also lower on 
participation. Christian Democrats did not differ from other voters. Finally, those who preferred a 
party that is not represented in the parliament endorsed the ideals of representation much more 
and the ideal of participation much less than other voters (see Table C2).  

5 SUMMARY DISCUSSION 

The study sought to investigate what factors are associated with the ability to manage misleading 
information and with democratic ideals in a general population and among students in different 
academic disciplines. The results highlight how a combination of higher education, AOT, attitudes 
of trustworthiness and strong democratic ideals seems to improve our ability to navigate a world 
full of misleading information. At the same time, the findings suggest that there are areas where 
we need more than individual efforts to counter the spread of inaccuracies and disinformation. 
Below, we summarise our findings in relation to each hypothesis: 

Our findings partly support H1, showing that higher levels of education are positively correlated 
with the ability to accurately judge the credibility of news headlines. The correlation analysis and 
regression models reveal that educational level explains a modest but statistically significant por-
tion of the variance in misinformation susceptibility, highlighting that education is positively re-
lated to news literacy. However, we do not find significant differences between students with dif-
ferent educational orientations, as hypothesised in H1. 

Contrary to H2, the analysis did not reveal significant differences in misinformation susceptibil-
ity based on gender or age. The regression analysis, which included gender and age as independent 
variables, showed that neither factor significantly predicted SMIST scores. These findings suggest 
that other factors may play a more substantial role in explaining susceptibility to misinformation 
than demographic variables alone. 

Our results support H3. Higher levels of AOT were associated with better performance on the 
SMIST, indicating that individuals who are more open-minded are less susceptible to misinfor-
mation. The regression analysis shows that especially dogmatism and fact resistance negatively 
impact the ability to assess news credibility, while higher total AOT scores predict a more accu-
rate judgment of news credibility. The fact that people with higher AOT are better at recognising 
genuine news and rejecting fake news suggests that a flexible and critical approach to infor-
mation is essential. 

Individuals who place a higher value on the credibility of information sources performed better 
on the evaluation of headlines, and thus, our results support H4. The regression analysis demon-
strates that the appreciation of information reliability is a significant predictor of the ability to dis-
cern real from fake news, regardless of education level.  

Our results also support H5, showing that participants who prioritised the accuracy of news and 
information were better at distinguishing between real and misleading news. The regression mod-
els indicate that accuracy prioritisation is a significant predictor of SMIST performance, highlight-
ing the role of valuing factual accuracy in combating misinformation. 

We found no support for the hypothesised overconfidence effect on misinformation susceptibil-
ity. Contrary to H6, participants who were more confident in their information literacy showed 
better discernment of misinformation on the SMIST. 
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Findings support H7, showing that individuals with stronger democratic ideals—such as a com-
mitment to representation, expertise, and participation—are better at evaluating (mis)information. 
The regression analysis shows that these democratic values significantly predict better SMIST scores. 

In addition, we find that very few are able to evaluate social media posts that are difficult to eval-
uate without lateral reading, and only 10% could correctly rate the two social media posts that we 
used (Appendix B, Table B). We also find that very few used digital tools to aid them in the verification 
process, only 15% used tools, and 6‰ used reverse image search. The findings suggest that people 
generally struggle with evaluating social media posts accurately using lateral reading. The overall 
low percentage of respondents correctly answering both questions underscores the broader chal-
lenge of navigating misinformation on social media, even among educated individuals.  

6 DISCUSSION 

The context of this study is deeply embedded in the contemporary challenges posed by the prolif-
eration of fake news and misinformation relevant to the Swedish societal and educational land-
scape. The results suggest that people with higher education are better at assessing the credibility 
of news headlines. Notably, educational level was significantly associated with misinformation dis-
cernment in the citizen panel, but not among the university students. This likely reflects the re-
stricted range of educational attainment within the student sample, where most participants have 
similar levels of higher education, thus limiting variance. Similarly, self-reported information lit-
eracy showed a slightly stronger correlation with discernment in the citizen panel, possibly due to 
a broader distribution of digital skills and self-confidence in that group. In contrast, all subscales of 
AOT had significantly stronger correlations with discernment among students compared to the gen-
eral population. This pattern may reflect developmental or contextual differences, such as the im-
pact of recent educational experiences that actively encourage students’ reflection and critical 
thinking. Despite these discrepancies, most effects were comparable across samples, and no major 
interaction effects emerged. This consistency strengthens the generalizability of our findings, indi-
cating that individual differences in epistemological attitudes, democratic ideals, and digital liter-
acy are predictive of misinformation discernment in both younger and more diverse adult popula-
tions. Our findings can be interpreted as education helping individuals to develop critical thinking 
skills across disciplines, which are crucial for navigating today’s complex information landscape. 
However, we do not know to what extent this may be due to selection effects (e.g., having a higher 
IQ from the start) or because higher education impacts people.  

Despite these limitations, there are some clear tendencies in the results. We believe that these 
tendencies may inform the issue of how higher education can further its endeavour to foster ac-
tively participating democratic citizens and disciplinary experts.  

6.1 Higher education matters 

Partly in line with our hypothesis about the importance of higher education, we find that higher 
education correlates with better abilities to navigate credible and misleading headlines. This find-
ing aligns with previous research by Arechar et al. (2023) investigating misinformation across 16 
countries and Roozenbeek et al. (2022) investigating COVID-19 misinformation across five coun-
tries. However, we do not find significant differences between educational orientations in the abil-
ity to evaluate (mis)information. In contrast to previous research (e.g., Nygren & Guath, 2022), we 
fail to find clear evidence that educational orientation is important when evaluating headlines. 
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Differences from previous studies may be explained by the design of test items, where previous 
studies used articles and images instead of SMIST items. While higher education correlates posi-
tively with misinformation discernment overall, the relationship between specific orientations and 
critical evaluation is less pronounced. For example, Appendix B, Table B1 indicates that individuals 
in fields like natural sciences and agriculture display greater scepticism toward climate change 
denialism compared to other disciplines. However, the differences are not significant. This may 
highlight a broader issue: higher education could link specific disciplinary knowledge to the myths 
and misinformation prevalent in those fields (Osborne & Pimentel, 2022).  

6.2 Digital skills are rare, and attitudes to news matter 

Despite these factors, the study found that hard-to-judge news, especially news items that include 
images and require more in-depth analysis, is still difficult for many to judge correctly. This high-
lights that higher education and critical thinking skills are insufficient to protect us from mislead-
ing information. As lateral reading has been noted as a necessary skill for civic online reasoning 
(McGrew et al., 2018; Wineburg & McGrew, 2019), it may be important to develop the ability to fact-
check information like a professional, using text searches and reverse image searches, in all lines 
of higher education. In line with previous research (Axelsson et al., 2021; Axelsson & Nygren, 2024), 
we find that participants who claimed to use digital tools when evaluating the news also made 
better evaluations. However, only a few used digital tools, and only 26 used reverse image searches, 
indicating that somewhat more complicated digital use is not very common, even in a situation 
where you are told to fact-check the information because it may be misleading. This finding high-
lights how we cannot rely on just citizens’ digital literacy to stop the spread of misinformation. 
Citizens need a mix of knowledge and skills on an individual level (Kozyreva et al., 2024). In addi-
tion, consuming more news on social media may also be an important way to curb the spread of 
misinformation (Altay et al., 2023, 2024). This may be related to our confirmation of the hypothesis 
that emphasising the importance of credibility assessments is crucial for improving news literacy 
and reducing susceptibility to misinformation. Knowing where to find good information and fol-
lowing credible news sources may be seen as central. Learning more about current events may be 
useful, but it may also be important to be reflective about the most current events to not go down 
a rabbit hole when trying to find out what just happened (Aslett et al., 2024). However, we also need 
protection against misinformation in legislation and practices on national and international levels 
and support for independent science and journalism, and we cannot put the responsibility for coun-
tering misinformation primarily on individual citizens (e.g., Bateman & Jackson, 2024). 

6.3 The importance of reflective thinking and attitudes about online information 

Results of MIST have previously been linked to theories and empirical studies on people’s AOT 
(Roozenbeek et al., 2022), but not to different orientations in higher education and democratic ide-
als. Our findings echo the results of Roozenbeek et al. and, thus, in line with our third hypothesis, 
we find that participants with more AOT are better at evaluating headlines. Using a different scale 
from Svedholm-Häkkinen and Lindeman (2018) that divides AOT into subcomponents, we also see 
indications that some aspects of AOT may be more important than others. Although all four sub-
scales correlated strongly with better misinformation discernment, the effects of fact resistance 
and dogmatism were particularly robust when we adjusted for other predictors. These results 
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suggest that an epistemological orientation involving an unwillingness to look at the evidence (i.e., 
fact resistance) is particularly detrimental when people evaluate (mis)information—as operational-
ized in terms of agreement with the statements “One should ignore evidence that conflicts with one’s 
fundamental beliefs”, “It is important to persevere in your beliefs even when evidence is brought to 
bear against them” and “Certain beliefs are just too important to abandon no matter how good a case 
can be made against them.” The tendency to be dogmatic, including the belief that “loyalty to one’s 
ideals and principles is more important than ‘open-mindedness’” and “letting students hear contro-
versial speakers can only confuse and mislead them”, appears to be equally problematic.  

Belief personification, which involves hating people “because of the things they stand for”, cat-
egorizing people as “either for me or against me” and getting upset “whenever a person stubbornly 
refuses to admit he’s wrong”, as well as liberalism, which involves seeing yourself as “broad-
minded and tolerant of other people’s lifestyles” and believing that “a person should always con-
sider new possibilities” may be less important for skills of navigating misinformation than fact re-
sistance and dogmatism. On the other hand, it is important to keep in mind that the low reliability 
of these scales may be an alternative explanation for their less robust effects. Future studies would 
benefit from using more reliable measures of epistemological attitudes, such as actively AOT. 

Nevertheless, our results echo previous research highlighting how a closed mindset, strong be-
liefs, and a black-and-white conception of knowledge may be problematic when evaluating infor-
mation (Bronstein et al., 2019; Nilsson et al., 2024; Pennycook et al., 2017). In line with previous 
research, we find that people who value accuracy are better at rating the credibility of headlines 
(H4 and H5). In education, there seems to be a potential in designing lessons to make students con-
sider the evidence and learn that it is good to be wrong and learn by shifting perspectives. This 
would fit well into the ideas of the competent outsider with a scientific mindset, knowing how to 
reflect upon scientific evidence and the processes for safeguarding and updating science (Osborne 
& Allchin, 2024).  

In this study, we do not see indications of overconfidence, which is in contrast to previous re-
search by Mahmood (2016) and Nygren and Guath (2019). Instead, we find that participants who 
rate themselves as good at evaluating online information are more competent than others. A pos-
sible explanation is that people in 2024 are more aware of the fact that it can be difficult to critically 
evaluate online information. Alternatively, it may be that overconfidence effects only occur in 
younger samples. The previous study by Nygren and Guath included younger individuals, and we 
note that they did not find overconfidence to be a significant problem in a later study with older 
participants (Guath & Nygren, 2022). At the same time, we also need to keep in mind the limitations 
of the measure of overconfidence that we used in this research. This measure might capture both 
overconfidence among some participants and confident but realistic assessments of personal com-
petence among others. Future studies would benefit from using measures of overconfidence that 
relate people’s degree of confidence in their epistemic abilities to assessments of their actual abili-
ties (e.g., Pennycook et al., 2017).  

6.4 Democratic knowledge, attitudes and values 

Basic knowledge about democracy, as measured by the items taken from the International Civic 
and Citizenship Education Study (ICCS; Schulz et al 2018), correlates with skills in evaluating the 
SMIST headlines. This finding underscores the value of a society where all citizens have a basic 
understanding of how democracy works (e.g., Campbell, 2019). Our findings indicate that the 
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importance of such basic knowledge also applies to citizens’ abilities to evaluate (mis)information, 
further illuminating the need for civics education for all.  

The difference between orientations regarding the rating of expertise and representation high-
lights how some educational disciplines (e.g., the natural and health sciences) may nurture more of 
a hierarchical view of the rule of democracy (i.e., expert rule), while other disciplines (e.g., the hu-
manities and arts) support the importance of participation in democracy to a greater extent. The 
fact that participants who value living in a democracy are better at evaluating (mis)information, in 
line with H7, may be viewed as a positive finding in line with previous research. Arechar et al. 
(2023) do not comment on why this correlation exists across 16 countries. We speculate that this 
may be seen as a contrast to anti-democratic attitudes previously noted as problematic when it 
comes to civic knowledge (Peterson et al., 2002).  

The results also show interesting differences in democratic orientations between individuals 
who prefer different political parties. The fact that democratic knowledge and values were highest 
among progressive (Left and Green) voters on the left and social liberal (Center and Liberal) voters 
on the centre-right, and lowest among social-conservative (Sweden Democrat) and liberal-con-
servative (Moderate) voters on the right suggests that this is primarily a divergence between liberal 
and conservative rather than left or right. This is consistent with previous research (Nilsson et al., 
2020), which has shown that Swedish voter groups tend to cluster together in a similar way with 
respect to social ideology (e.g., traditionalism, normativism, and multiculturalism).  

Furthermore, progressive left voters were higher than the population average on all democratic 
ideals except that the socialist group was lower on the ideal of representation, whereas the social 
democratic, social liberal and liberal-conservative groups were higher on the ideal of representa-
tion but lower on participation. These differences are consistent with the well-known finding that 
left-wing (vs. right-wing) ideology is associated with higher political participation (e.g., Fitz & Saun-
ders, 2024) while also providing a more nuanced picture of this association. Interestingly, the ideal 
of representation was lower among socialist voters, who were farthest to the left, and populist vot-
ers, who were farthest to the right. Similar effects of extremism have previously been found in 
other domains (e.g., cognitive simplicity, overconfidence, and intolerance; van Prooijen & Krouwel, 
2019). 

6.5 A higher education fostering a critical democratic citizenship 

In this study, we find that the following seem to be important for navigating (mis)information: 
higher education, skills/motivation to use digital tools, AOT, reflective attitudes regarding infor-
mation accuracy, and positive attitudes toward living in a democracy. The importance of 
knowledge, skills in using digital tools for fact-checking, and reflective attitudes towards online 
information align with previous studies (Arechar et al., 2023; Axelsson et al., 2021; Nygren & Guath, 
2022; Roozenbeek et al., 2022). Perhaps our results can be an indication of an interest in society 
linking misinformation navigation skills to the knowledge, skills, and attitudes necessary for a crit-
ical and constructive citizen. In the previous discussion, we have addressed several possible ways 
of developing higher education in different disciplinary fields to better develop students’ abilities 
to become critically reflective participants in a democratic society. Some of these suggestions are 
to foster students as critical and constructive consumers of information by integrating scientific 
curiosity and understanding across all fields of study, to increase knowledge of digital fact-checking 
tools among both educators and students while also emphasizing a societal-level understanding of 
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information regulation beyond individual skills, and to design teaching that encourages students 
to consider evidence critically, teaching them that being wrong is part of the learning process and 
can lead to new perspectives. 

Primary and secondary education in Sweden mostly succeeds in developing young people’s 
knowledge about democracy and citizenship (Schulz et al., 2025). This is, however, not enough to 
guarantee that they are well equipped for the responsibilities of a critical and engaged democratic 
citizenship. Our results show no direct correlation between high levels of education and high pri-
oritisation of living in a democracy. Acknowledging that the importance of civic education seems 
to be compensatory (Campbell, 2019) and that it is hard to say to what extent higher education can 
contribute, it is still a crucial objective for higher education across all disciplines to promote skills 
and attitudes that seem to promote misinformation susceptibility. This study indicates that higher 
education needs to look at how it fosters AOT and democratic attitudes. It seems that in higher 
education, we need methods and approaches that have the potential to develop both students’ dis-
ciplinary knowledge and civic digital skills, but also the dimension of critical thinking known as 
critical thinking dispositions, which include truth-seeking and open-mindedness (Facione, 1990, 
2000). One venue might be a method such as values and knowledge education (VaKE; Pnevmatikos 
et al., 2019), which emphasises a combination of developing moral judgment and knowledge goals 
and has been tried in educational contexts focusing on science and engineering, language, 
healthcare and citizenship education (Weyringer et al., 2022). 

Our findings underscore the importance of fostering AOT to combat misinformation. Interven-
tions that have been shown to develop intellectual humility, such as encouraging students to con-
sider their own gaps in knowledge about a particular issue or reminding them of their own ability 
to learn more about something (Porter et al., 2022), could be important aspects of an instructional 
design that promotes students’ AOT. Teaching methods, where conflicting perspectives on an issue 
are made visible to students without foregrounding their own views on the issue, have been shown 
to promote students’ ability to understand and explore perspectives other than their own (Tväråna, 
2019; Tväråna & Jägerskog, 2023) and to promote people’s intellectual humility (Kross & Grossmann, 
2012). They also appear to strengthen political self-belief in students in groups that typically have 
particularly low political self-belief (Jøsok & Kjøstvedt, 2023). Attitudes like political self-efficacy and 
political interest that are associated with future political engagement (Eckstein et al., 2013; Kosberg 
& Grevle, 2022; Reichert, 2016; Vecchione et al., 2014) have also been found to be developed through 
participatory and social learning processes such as classroom discussions and organised debates. 

Beyond confirming the relevance of psychological and political predictors, our findings also res-
onate with insights from educational research, which highlight the multifaceted role of education 
in countering misinformation (e.g., Caulfield & Wineburg, 2023; Nygren & Ecker, 2024). Effective 
education against misinformation requires more than technical skills; it demands a comprehensive 
integration of knowledge, critical thinking, and attitudes into what is termed “digital civic literacy” 
(Nygren & Guath, 2022). This includes not only fostering analytical dispositions such as AOT but 
also supporting subject-specific knowledge, reflective news habits, and the ability to verify infor-
mation using digital tools. Our study corroborates these findings, showing that epistemic perspec-
tives such as AOT and democratic values are predictive of misinformation discernment, not least 
among students. This suggests that classroom-based efforts to cultivate these dispositions could be 
especially impactful. Importantly, Nygren and Ecker (2024) caution that poorly designed interven-
tions can lead to overconfidence or excessive scepticism. This aligns with our emphasis on 
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intellectual humility as a necessary ingredient in navigating complex digital environments. Taken 
together, the psychological and educational literatures underscore the need for educational strate-
gies that combine factual knowledge and reflective practices in higher and lower education to sup-
port democratic engagement in the digital age. 

FUNDING 

This study was funded by the research program Democracy and Higher Education at Uppsala 
University.  

ACKNOWLEDGEMENTS 

We are truly grateful to all students and citizens who accepted to reply to our questionnaire in the 
university and in the Swedish Citizen Panel.  

CONFLICTS OF INTEREST 

The authors declare no conflicts of interest. 

REFERENCES 

 Altay, S., Hoes, E., & Wojcieszak, M. (2024). News on social media boosts knowledge, belief accu-
racy, and trust: A field experiment on Instagram and WhatsApp. OSF. 
https://doi.org/10.31234/osf.io/hq5ru  

Altay, S., Nielsen, R. K., & Fletcher, R. (2023). News can help! The impact of news media and digital 
platforms on awareness of and belief in misinformation. The International Journal of Press/Pol-
itics, 29(2). https://doi.org/10.1177/19401612221148981  

Arechar, A. A., Allen, J., Berinsky, A. J., Cole, R., Epstein, Z., Garimella, K., Gully, A., Lu, J. G., Ross, R. 
M., Stagnaro, M. N., Zhang, Y., Pennycook, G., & Rand, D. G. (2023). Understanding and combat-
ing misinformation across 16 countries on six continents. Nature Human Behaviour, 7, 1502–
1513. https://doi.org/10.1038/s41562-023-01641-6  

Aslett, K., Sanderson, Z., Godel, W., Persily, N., Nagler, J., & Tucker, J. A. (2024). Online searches to 
evaluate misinformation can increase its perceived veracity. Nature, 625(7995), Article 7995. 
https://doi.org/10.1038/s41586-023-06883-y  

Axelsson, C.-A. W., Guath, M., & Nygren, T. (2021). Learning how to separate fake from real news: 
Scalable digital tutorials promoting students’ civic online reasoning. Future Internet, 13(3), 60. 
https://doi.org/10.3390/fi13030060  

Axelsson, C.-A. W., & Nygren, T. (2024). The advantage of videos over text to boost adolescents’ lat-
eral reading in a digital workshop. Behaviour & Information Technology. 
https://doi.org/10.1080/0144929X.2024.2308046  

Baron, J. (1993). Why teach thinking? An essay. Applied Psychology, 42(3), 191–214. 
https://doi.org/10.1111/j.1464-0597.1993.tb00731.x  

Baron, J. (2019). Actively open-minded thinking in politics. Cognition, 188, 8–18. 
https://doi.org/10.1016/j.cognition.2018.10.004  

https://doi.org/10.31234/osf.io/hq5ru
https://doi.org/10.1177/19401612221148981
https://doi.org/10.1038/s41562-023-01641-6
https://doi.org/10.1038/s41586-023-06883-y
https://doi.org/10.3390/fi13030060
https://doi.org/10.1080/0144929X.2024.2308046
https://doi.org/10.1111/j.1464-0597.1993.tb00731.x
https://doi.org/10.1016/j.cognition.2018.10.004


JOURNAL OF SOCIAL SCIENCE EDUCATION                                                                                  VOL. 24 | NO. 3 | 2025 

21 

Baron, J., Isler, O., & Yilmaz, O. (2022). Actively open-minded thinking and the political effects of 
its absence. In V. Ottati & C. Stern (Eds.), Divided: Open-mindedness and dogmatism in a polar-
ized world (pp. 162–182). Oxford Academic. https://doi.org/10.1093/oso/9780197655467.003.0009  

Bateman, J., & Jackson, D. (2024). Countering disinformation effectively: An evidence-based policy 
guide. Carnegie Endowment for International Peace. https://carnegieendowment.org/re-
search/2024/01/countering-disinformation-effectively-an-evidence-based-policy-guide?lang=en  

Bengtsson, Å. (2012). Citizens’ perceptions of political processes: A critical evaluation of prefer-
ence consistency and survey items. Revista Internacional de Sociología, 70(extra_2), 45–64. 
https://doi.org/10.3989/ris.2012.01.29  

Bengtsson, Å., & Christensen, H. (2016). Ideals and actions: Do citizens’ patterns of political partici-
pation correspond to their conceptions of democracy? Government and Opposition, 51(2), 234–
260. https://doi.org/10.1017/gov.2014.29  

Breakstone, J., Smith, M., Wineburg, S., Rapaport, A., Carle, J., Garland, M., & Saavedra, A. (2021). 
Students’ civic online reasoning: A national portrait. Educational Researcher, 50(8), 505–515. 
https://doi.org/10.3102/0013189X211017495  

Bronstein, M. V., Pennycook, G., Bear, A., Rand, D. G., & Cannon, T. D. (2019). Belief in fake news is 
associated with delusionality, dogmatism, religious fundamentalism, and reduced analytic 
thinking. Journal of Applied Research in Memory and Cognition, 8(1), 108–117. 
https://doi.org/10.1016/j.jarmac.2018.09.005  

Buchanan, T., Maras, K., & Dando, C. (2025). Individual differences in detecting and sharing misin-
formation: Positive schizotypy, conspiracy beliefs, and autism. Personality and Individual Dif-
ferences, 233, 112946. https://doi.org/10.1016/j.paid.2024.112946  

Campbell, D. E. (2019). What social scientists have learned about civic education: A review of the 
literature. Peabody Journal of Education, 94(1), 32–47. 
https://doi.org/10.1080/0161956X.2019.1553601  

Caulfield, M., & Wineburg, S. (2023). Verified: How to think straight, get duped less, and make better 
decisions about what to believe online. University of Chicago Press. 

Dunwoody, P. T., Gershtenson, J., Plane, D. L., & Upchurch-Poole, T. (2022). The fascist authoritar-
ian model of illiberal democracy. Frontiers in Political Science, 4. 
https://doi.org/10.3389/fpos.2022.907681  

Ecker, U. K. H., Lewandowsky, S., Cook, J., Schmid, P., Fazio, L. K., Brashier, N., Kendeou, P., Vraga, 
E. K., & Amazeen, M. A. (2022). The psychological drivers of misinformation belief and its re-
sistance to correction. Nature Reviews Psychology, 1(1), 13–29. https://doi.org/10.1038/s44159-
021-00006-y  

Eckstein, K., Noack, P., & Gniewosz, B. (2013). Predictors of intentions to participate in politics and 
actual political behaviors in young adulthood. International Journal of Behavioral Development, 
37(5), 428–435. https://doi.org/10.1177/0165025413486419  

Facione, P. A. (1990). Critical thinking: A statement of expert consensus for purposes of educational 
assessment and instruction (The Delphi Report). Insight Assessment. 

https://doi.org/10.1093/oso/9780197655467.003.0009
https://carnegieendowment.org/research/2024/01/countering-disinformation-effectively-an-evidence-based-policy-guide?lang=en
https://carnegieendowment.org/research/2024/01/countering-disinformation-effectively-an-evidence-based-policy-guide?lang=en
https://doi.org/10.3989/ris.2012.01.29
https://doi.org/10.1017/gov.2014.29
https://doi.org/10.3102/0013189X211017495
https://doi.org/10.1016/j.jarmac.2018.09.005
https://doi.org/10.1016/j.paid.2024.112946
https://doi.org/10.1080/0161956X.2019.1553601
https://doi.org/10.3389/fpos.2022.907681
https://doi.org/10.1038/s44159-021-00006-y
https://doi.org/10.1038/s44159-021-00006-y
https://doi.org/10.1177/0165025413486419


Nygren et al.                                           https://doi.org/10.11576/jsse-7686 

22 

Facione, P. A. (2000). The disposition toward critical thinking: Its character, measurement, and re-
lationship to critical thinking skill. Informal Logic, 20(1), Article 1. 
https://doi.org/10.22329/il.v20i1.2254  

Fitz, E. B., & Saunders, K. L. (2024). Distrusting the process: Electoral trust, operational ideology, 
and nonvoting political participation in the 2020 American electorate. Public Opinion Quar-
terly, 88(SI), 843–857. https://doi.org/10.1093/poq/nfae025  

Goldstein, J. A., Chao, J., Grossman, S., Stamos, A., & Tomz, M. (2024). How persuasive is AI-gener-
ated propaganda? PNAS Nexus, 3(2), pgae034. https://doi.org/10.1093/pnasnexus/pgae034  

Guath, M., & Nygren, T. (2022). Civic online reasoning among adults: An empirical evaluation of a 
prescriptive theory and its correlates. Frontiers in Education, 7. 
https://doi.org/10.3389/feduc.2022.721731  

Guess, A. M., Lerner, M., Lyons, B., Montgomery, J. M., Nyhan, B., Reifler, J., & Sircar, N. (2020). A 
digital media literacy intervention increases discernment between mainstream and false news 
in the United States and India. Proceedings of the National Academy of Sciences, 117(27), 15536. 
https://doi.org/10.1073/pnas.1920498117  

Higher Education Act (SFS 1992:1434). Swedish Code of Statutes. https://www.riks-
dagen.se/sv/dokument-och-lagar/dokument/svensk-forfattningssamling/hogskolelag-
19921434_sfs-1992-1434/  

Jøsok, E., & Kjøstvedt, A. (2023). Politisk mestringstro og kontroversielle spørsmål i samfunnsfag 
[Political self-efficacy and controversial issues in social studies]. Nordidactica: Journal of Hu-
manities and Social Science Education, 13(2023: 3), 109–130. https://journals.lub.lu.se/nordidac-
tica/article/view/25019  

Kosberg, E., & Grevle, T. E. (2022). Review of international civic and citizenship study data anal-
yses of student political efficacy. In R. Desjardins & S. Wiksten (Eds.), Handbook of civic engage-
ment and education (pp. 235–247). Edward Elgar. https://doi.org/10.4337/9781800376953.00029  

Kozyreva, A., Lorenz-Spreen, P., Herzog, S. M., Ecker, U. K. H., Lewandowsky, S., Hertwig, R., Ali, 
A., Bak-Coleman, J., Barzilai, S., Basol, M., Berinsky, A. J., Betsch, C., Cook, J., Fazio, L. K., Geers, 
M., Guess, A. M., Huang, H., Larreguy, H., Maertens, R., … Wineburg, S. (2024). Toolbox of indi-
vidual-level interventions against online misinformation. Nature Human Behaviour, 8, 1044–
1052. https://doi.org/10.1038/s41562-024-01881-0  

Kross, E., & Grossmann, I. (2012). Boosting wisdom: Distance from the self enhances wise reason-
ing, attitudes, and behavior. Journal of Experimental Psychology: General, 141(1), 43. 
https://doi.org/10.1037/a0024158  

Lewandowsky, S., Ecker, U. K. H., & Cook, J. (2017). Beyond misinformation: Understanding and 
coping with the “post-truth” era. Journal of Applied Research in Memory and Cognition, 6(4), 
353–369. https://doi.org/10.1016/j.jarmac.2017.07.008  

Mahmood, K. (2016). Do people overestimate their information literacy skills? A systematic review 
of empirical evidence on the Dunning-Kruger effect. Communications in Information Literacy, 
10(2), 199–213. 

https://doi.org/10.22329/il.v20i1.2254
https://doi.org/10.1093/poq/nfae025
https://doi.org/10.1093/pnasnexus/pgae034
https://doi.org/10.3389/feduc.2022.721731
https://doi.org/10.1073/pnas.1920498117
https://www.riksdagen.se/sv/dokument-och-lagar/dokument/svensk-forfattningssamling/hogskolelag-19921434_sfs-1992-1434/
https://www.riksdagen.se/sv/dokument-och-lagar/dokument/svensk-forfattningssamling/hogskolelag-19921434_sfs-1992-1434/
https://www.riksdagen.se/sv/dokument-och-lagar/dokument/svensk-forfattningssamling/hogskolelag-19921434_sfs-1992-1434/
https://journals.lub.lu.se/nordidactica/article/view/25019
https://journals.lub.lu.se/nordidactica/article/view/25019
https://doi.org/10.4337/9781800376953.00029
https://doi.org/10.1038/s41562-024-01881-0
https://doi.org/10.1037/a0024158
https://doi.org/10.1016/j.jarmac.2017.07.008


JOURNAL OF SOCIAL SCIENCE EDUCATION                                                                                  VOL. 24 | NO. 3 | 2025 

23 

Maertens, R., Götz, F. M., Golino, H. F., Roozenbeek, J., Schneider, C., Kyrychenko, Y., Kerr, J., 
Stieger, S., McClanahan, W., Drabot, K., He, J., & van der Linden, S. (2024). The Misinformation 
Susceptibility Test (MIST): A psychometrically validated measure of news veracity discern-
ment. Behavior Research Methods, 56, 1863–1899. https://doi.org/10.3758/s13428-023-02124-2  

Makowski, D. (2018). The psycho package: An efficient and publishing-oriented workflow for psy-
chological science. Journal of Open Source Software, 3(22), 470. 
https://doi.org/10.21105/joss.00470  

McGrew, S. (2024). Teaching lateral reading: Interventions to help people read like fact checkers. 
Current Opinion in Psychology, 55, 101737. https://doi.org/10.1016/j.copsyc.2023.101737  

McGrew, S., Breakstone, J., Ortega, T., Smith, M., & Wineburg, S. (2018). Can students evaluate 
online sources? Learning from assessments of civic online reasoning. Theory & Research in So-
cial Education, 46(2), 165–193. https://doi.org/10.1080/00933104.2017.1416320  

Morosoli, S., Van Aelst, P., Humprecht, E., Staender, A., & Esser, F. (2022). Identifying the Drivers 
Behind the Dissemination of Online Misinformation: A Study on Political Attitudes and individ-
ual characteristics in the context of engaging with misinformation on social media. American 
Behavioral Scientist, 69(2). https://doi.org/10.1177/00027642221118300  

Nilsson, A., Grindbo, N., Aspernäs, J., & Erlandsson, A. (2024, January 15). Politically motivated 
bullshit receptivity: Ideology, epistemology, and receptivity to pseudo-profound bullshit across 
domains. https://doi.org/10.31234/osf.io/9p2bq  

Nilsson, A., Montgomery, H., Dimdins, G., Sandgren, M., Erlandsson, A., & Taleny, A. (2020). Be-
yond ‘liberals’ and ‘conservatives’: Complexity in ideology, moral intuitions, and worldview 
among Swedish voters. European Journal of Personality, 34(3), 448–469. 
https://doi.org/10.1002/per.2249  

Nygren, T., & Ecker, U. K. H. (2024). Education as a countermeasure against disinformation. Psycho-
logical Defence Research Institute, Lund University . 

Nygren, T., & Guath, M. (2019). Swedish teenagers’ difficulties and abilities to determine digital 
news credibility. Nordicom Review, 40(1), 23–42. https://doi.org/10.2478/nor-2019-0002  

Nygren, T., & Guath, M. (2022). Students evaluating and corroborating digital news. Scandinavian 
Journal of Educational Research, 66(4), 549–565. https://doi.org/10.1080/00313831.2021.1897876  

Osborne, J., & Allchin, D. (2024). Science literacy in the twenty-first century: Informed trust and 
the competent outsider. International Journal of Science Education. 
https://doi.org/10.1080/09500693.2024.2331980  

Osborne, J., & Pimentel, D. (2022). Science, misinformation, and the role of education. Science, 
378(6617), 246–248. https://doi.org/10.1126/science.abq8093  

Pennycook, G., & Rand, D. G. (2018). Lazy, not biased: Susceptibility to partisan fake news is better 
explained by lack of reasoning than by motivated reasoning. Cognition, 188, 39–50. 
https://doi.org/10.1016/j.cognition.2018.06.011  

https://doi.org/10.3758/s13428-023-02124-2
https://doi.org/10.21105/joss.00470
https://doi.org/10.1016/j.copsyc.2023.101737
https://doi.org/10.1080/00933104.2017.1416320
https://doi.org/10.1177/00027642221118300
https://doi.org/10.31234/osf.io/9p2bq
https://doi.org/10.1002/per.2249
https://doi.org/10.2478/nor-2019-0002
https://doi.org/10.1080/00313831.2021.1897876
https://doi.org/10.1080/09500693.2024.2331980
https://doi.org/10.1126/science.abq8093
https://doi.org/10.1016/j.cognition.2018.06.011


Nygren et al.                                           https://doi.org/10.11576/jsse-7686 

24 

Pennycook, G., Ross, R. M., Koehler, D. J., & Fugelsang, J. A. (2017). Dunning–Kruger effects in rea-
soning: Theoretical implications of the failure to recognize incompetence. Psychonomic Bulletin 
& Review, 24(6), 1774–1784. https://doi.org/10.3758/s13423-017-1242-7  

Peterson, B. E., Duncan, L. E., & Pang, J. S. (2002). Authoritarianism and political impoverishment: 
Deficits in knowledge and civic disinterest. Political Psychology, 23(1), 97–112. 
https://doi.org/10.1111/0162-895X.00272  

Pnevmatikos, D., Christodoulou, P., & Georgiadou, T. (2019). Promoting critical thinking in higher 
education through the values and knowledge education (V a KE) method. Studies in Higher Edu-
cation, 44(5), 892–901. https://doi.org/10.1080/03075079.2019.1586340  

Porter, T., Elnakouri, A., Meyers, E. A., Shibayama, T., Jayawickreme, E., & Grossmann, I. (2022). 
Predictors and consequences of intellectual humility. Nature Reviews Psychology, 1(9), 524–536. 
https://doi.org/10.1038/s44159-022-00081-9  

Reichert, F. (2016). How internal political efficacy translates political knowledge into political par-
ticipation: Evidence from Germany. Europe’s Journal of Psychology, 12(2), 221–241. 
https://doi.org/10.5964/ejop.v12i2.1095  

Revelle, W. (2024). psych: Procedures for Psychological, Psychometric, and Personality Research 
(Version 2.4.6.26) [Computer software]. https://cran.r-
project.org/web/packages/psych/index.html  

Roozenbeek, J., Maertens, R., Herzog, S. M., Geers, M., Kurvers, R. H., Sultan, M., & van der Linden, 
S. (2022). Susceptibility to misinformation is consistent across question framings and response 
modes and better explained by open-mindedness and partisanship than analytical thinking. 
Judgment and Decision Making, 17(3), 547–573. https://doi.org/10.1017/S1930297500003570  

Roozenbeek, J., Schneider, C. R., Dryhurst, S., Kerr, J., Freeman, A. L., Recchia, G., Van Der Bles, A. 
M., & Van Der Linden, S. (2020). Susceptibility to misinformation about COVID-19 around the 
world. Royal Society Open Science, 7(10), 201199. https://doi.org/10.1098/rsos.201199  

Sanders, L. (2023, June 29). How well can Americans distinguish real news headlines from fake 
ones? YouGov. https://today.yougov.com/politics/articles/45855-americans-distinguish-real-
fake-news-headline-poll  

Schulz, W., Carstens, R., Losito, B., & Fraillon, J. (2018). ICCS 2016: International civic and citizen-
ship education study 2016. IEA. https://www.iea.nl/studies/iea/iccs/2016  

Schulz, W., Ainley, J., Fraillon, J., Losito, B., Agrusti, G., Valeria, D., & Friedman, T. (2023). Educa-
tion for citizenship in times of global challenge: IEA International Civic and Citizenship Education 
Study 2022 international report. IEA. https://www.iea.nl/publications/iccs-2022-international-
report  

Scott, R. (2022). Does university make you more liberal? Estimating the within-individual effects 
of higher education on political values. Electoral Studies, 77, 102471. 
https://doi.org/10.1016/j.electstud.2022.102471  

Shanahan, C., Shanahan, T., & Misischia, C. (2011). Analysis of expert readers in three disciplines. 
Journal of Literacy Research, 43(4), 393–429. https://doi.org/10.1177/1086296x11424071  

https://doi.org/10.3758/s13423-017-1242-7
https://doi.org/10.1111/0162-895X.00272
https://doi.org/10.1080/03075079.2019.1586340
https://doi.org/10.1038/s44159-022-00081-9
https://doi.org/10.5964/ejop.v12i2.1095
https://cran.r-project.org/web/packages/psych/index.html
https://cran.r-project.org/web/packages/psych/index.html
https://doi.org/10.1017/S1930297500003570
https://doi.org/10.1098/rsos.201199
https://today.yougov.com/politics/articles/45855-americans-distinguish-real-fake-news-headline-poll
https://today.yougov.com/politics/articles/45855-americans-distinguish-real-fake-news-headline-poll
https://www.iea.nl/studies/iea/iccs/2016
https://www.iea.nl/publications/iccs-2022-international-report
https://www.iea.nl/publications/iccs-2022-international-report
https://doi.org/10.1016/j.electstud.2022.102471
https://doi.org/10.1177/1086296x11424071


JOURNAL OF SOCIAL SCIENCE EDUCATION                                                                                  VOL. 24 | NO. 3 | 2025 

25 

Shanahan, T., & Shanahan, C. (2012). What is disciplinary literacy and why does it matter? Topics 
in Language Disorders, 32(1), 7–18. doi:10.1097/TLD.0b013e318244557a https://jour-
nals.lww.com/topicsinlanguagedisorders/abstract/2012/01000/what_is_disciplinary_liter-
acy_and_why_does_it.3.aspx  

Stanovich, K. E., West, R. F., & Toplak, M. E. (2013). Myside bias, rational thinking, and intelligence. 
Current Directions in Psychological Science, 22(4), 259–264. 
https://doi.org/10.1177/0963721413480174  

Stevens, R., Wineburg, S., Herrenkohl, L. R., & Bell, P. (2005). Comparative understanding of school 
subjects: Past, present, and future. Review of Educational Research, 75(2), 125–157. 
https://doi.org/10.3102/00346543075002125  

Svedholm-Häkkinen, A. M., & Lindeman, M. (2018). Actively open-minded thinking: Development 
of a shortened scale and disentangling attitudes towards knowledge and people. Thinking & 
Reasoning, 24(1), 21–40. https://doi.org/10.1080/13546783.2017.1378723  

The SOM Institute. (2024). Den nationella SOM-undersökningen 2023: En metodöversikt. SOM-rap-
port 2024:4 [The national SOM survey 2023: a methodological overview. SOM report no. 
2024:4]. Gothenburg University. https://www.gu.se/sites/default/files/2024-05/Den%20na-
tionella%20SOM-unders%C3%B6kningen%202023.pdf  

Tväråna, M. (2019). Kritiskt omdöme i samhällskunskap: Undervisningsutvecklande studier av 
samhällsanalytiskt resonerande i rättvisefrågor [Critical judgment in social studies: teaching-
development studies of socio-analytical reasoning in issues of justice] [Doctoral dissertation, 
Stockholms universitet]. DiVA Portal. https://www.diva-portal.org/smash/re-
cord.jsf?pid=diva2%3A1386883  

Tväråna, M., & Jägerskog, A.-S. (2023). Civic reasoning about power issues: The criticality of 
agency, arena and relativity. Journal of Social Science Education, 22(1). 
https://doi.org/10.11576/jsse-5258  

Van der Linden, S. (2023). Foolproof: Why misinformation infects our minds and how to build im-
munity. HarperCollins. 

van Prooijen, J.-W., & Krouwel, A. P. M. (2019). Psychological features of extreme political ideolo-
gies. Current Directions in Psychological Science, 28(2), 159–163. 
https://doi.org/10.1177/0963721418817755  

Vecchione, M., Caprara, G. V., Caprara, M. G., Alessandri, G., Tabernero, C., & González-Castro, J. L. 
(2014). The perceived political self-efficacy scale–short form (PPSE-S): A validation study in 
three Mediterranean countries. Cross-Cultural Research, 48(4), 368–384. 
https://doi.org/10.1177/1069397114523924  

Weyringer, S., Patry, J.-L., Pnevmatikos, D., & Brossard Borhaug, F. (2022). What is VaKE? In S. 
Weyringer, J.-L. Patry, D. Pnevmatikos, & F. B. Børhaug (Eds.), The VaKE handbook: Theory and 
practice of values and knowledge education (pp. 3–11). Brill. 

Wineburg, S., & McGrew, S. (2019). Lateral reading and the nature of expertise: Reading less and 
learning more when evaluating digital information. Teachers College Record, 121(11), 1–40. 
https://doi.org/10.1177/016146811912101102  

https://journals.lww.com/topicsinlanguagedisorders/abstract/2012/01000/what_is_disciplinary_literacy_and_why_does_it.3.aspx
https://journals.lww.com/topicsinlanguagedisorders/abstract/2012/01000/what_is_disciplinary_literacy_and_why_does_it.3.aspx
https://journals.lww.com/topicsinlanguagedisorders/abstract/2012/01000/what_is_disciplinary_literacy_and_why_does_it.3.aspx
https://doi.org/10.1177/0963721413480174
https://doi.org/10.3102/00346543075002125
https://doi.org/10.1080/13546783.2017.1378723
https://www.gu.se/sites/default/files/2024-05/Den%20nationella%20SOM-unders%C3%B6kningen%202023.pdf
https://www.gu.se/sites/default/files/2024-05/Den%20nationella%20SOM-unders%C3%B6kningen%202023.pdf
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1386883
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1386883
https://doi.org/10.11576/jsse-5258
https://doi.org/10.1177/0963721418817755
https://doi.org/10.1177/1069397114523924
https://doi.org/10.1177/016146811912101102


Nygren et al.                                           https://doi.org/10.11576/jsse-7686 

26 

AUTHORS BIOGRAPHIES 

Thomas Nygren is Professor of History and Civics Education at Uppsala University. His research 
focuses on critical thinking, digital literacy, misinformation, civic and history education, and the 
implications of AI in schools. He is the research leader of the Uppsala Civics Education Design Lab 
(CEDEL). 

Maria Rasmusson is Associate Professor of Education at Uppsala University. Her research is pri-
marily focused on reading comprehension, assessment, and the application of quantitative ap-
proaches to teaching and learning. 

Malin Tväråna is Associate Professor of Education at Uppsala University. She specialises in social 
science education, subject-specific didactics, and educational design research. 

Artur Nilsson is Professor of Psychology at the University of Bergen and an affiliated researcher 
at Linköping University. His scholarship focuses on beliefs, ideology, morality, and personality. 

Sander van der Linden is Professor of Social Psychology in Society at the University of Cambridge 
and Director of the Cambridge Social Decision-Making Lab. His research addresses misinformation, 
public opinion, and psychological inoculation.  
  



JOURNAL OF SOCIAL SCIENCE EDUCATION                                                                                  VOL. 24 | NO. 3 | 2025 

27 

Appendix A - Questions to respondents 

1. Educational Background 
  
Q1a: What is your highest level of school education? [only for the adult sample] 
Please select the answer that best describes you. 
- Did not complete primary education (1) 
- Primary education (2) 
- High school or equivalent, less than 3 years (3) 
- High school or equivalent, 3 years or more (4) 
- Post-secondary education, not university, less than 3 years (5) 
- Post-secondary education, not university, 3 years or more (6) 
- University/college, less than 3 years (7) 
- University/college, 3 years or more (8) 
- Doctoral degree (9) 
  
Q1b: If you have studied/studying at a university or college, what was/is your main field of study? 
[for university students: What is your main field of study?] 
- Health and medical care (1) 
- Agriculture and forestry, veterinary care (2) 
- Engineering and manufacturing (3) 
- Natural sciences (4) 
- Mathematics (5) 
- Computer science (6) 
- Social sciences (7) 
- Law (8) 
- Economics, business, and administration (9) 
- Humanities and arts (10) 
- Educational sciences, e.g., teacher training, pedagogy, or didactics (11) 
- Other, namely: (12) __________________________________________________ 
  
2. Political Preferences 
  
Q2: Which party would you vote for if there were parliamentary elections today? 
- The Left Party (1) 
- The Social Democrats (2) 
- The Centre Party (3) 
- The Liberals (4) 
- The Moderates (5) 
- The Christian Democrats (6) 
- The Green Party (7) 
- The Sweden Democrats (8) 
- Another party: (9) __________________________________________________ 
- Would vote blank (10) 
- Would not vote (11) 
- Do not have voting rights (12) 
- Do not know (13) 
- Prefer not to answer (14) 
  
3. Critical Use and Examination of Information 
  
Q3a: Have you in your professional life worked with critically examining information? 
- No, not at all (1) 
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- Yes, but only a little (2) 
- Yes, a lot (3) 
- Yes, very much (4) 
  
Q3b: How important is it for you to access news that is reliable? 
- 1 Not important at all (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 (5) 
- 6 (6) 
- 7 Extremely important (7) 
  
Q3c: Do you follow news in languages other than Swedish and English? 
 If yes, please specify which languages: 
- No (1) 
- Yes, namely: (2) __________________________________________________ 
  
Q3d: How easy do you find it to find the information you are looking for on the internet? 
- 1 Not easy at all (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 Very easy (5) 
  
Q3e: To what extent are you critical of the information you find on the internet? 
- 1 Not critical at all (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 Very critical (5) 
  
4. Knowledge about Democracy 
  
Q4a: In most countries, there is a group that makes laws in the parliament, and another group that 
applies these laws in courts. What is the best reason for having this system? 
- Many people have the opportunity to make changes to laws (1) 
- The legal system becomes easier to understand for ordinary citizens (2) 
- Laws can be kept secret until they are applied in courts (3) 
- No single group has all the power over the laws (4) 
  
Q4b: In many countries, media such as newspapers, radio stations, and TV stations are owned by 
private media companies. In some countries, there are laws that limit how many media companies 
one person or a corporate group can own. Why do these countries have such laws? 
- To increase the profits of media companies (1) 
- To enable the government to control what the media reports (2) 
- To ensure there are enough journalists reporting on the government (3) 
- To make it likely that a variety of opinions are presented in the media (4) 
  
5. Assessment of News Credibility 
  
Information: You will now be presented with a number of news items and asked to assess their 
credibility. When evaluating their credibility, you are allowed to use the internet and other sources. 
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Q5a: How credible do you find the following news headline? (Short Swedish Misinformation Sus-
ceptibility Test, SMIST) 
1. “Government officials have manipulated stock prices to hide scandals” (misleading) 
2. “New study: Clear differences in IQ between those who vote for conservative parties and those 
who vote for red-green alternatives” (misleading) 
3. “Children receive more vaccinations than is good for them” (misleading) 
4. “The government is deliberately spreading diseases through the air and food supply” (mislead-
ing) 
5. “Attitudes towards the EU are mostly positive, both within and outside Europe” (not included 
after validation) 
6. “Archaeologists claim to have found a mummy, covered in gold leaf, in a sealed sarcophagus that 
has not been opened in 4300 years” (correct) 
7. “Significant increase in deaths in wars and conflicts around the world in 2021 compared to pre-
vious years” (correct) 
8. “Age gap in concerns about global warming: youth are most worried about the climate” (correct) 
9. “Four-year-old Teddy Hobbs learned to read at two and count in Mandarin the following year. 
He is now the youngest member of Mensa in Great Britain” (correct) 
- 1 Not at all credible (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 (5) 
- 6 (6) 
- 7 Extremely credible (7) 
  

 
Translation: See how restaurants secretly make “steaks” from inferior cuts with “meat glue” 
  
Q5b: How credible do you find the above post? 
- 1 Not at all credible (1) 
- 2 (2) 
- 3 (3) 
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- 4 (4) 
- 5 (5) 
- 6 (6) 
- 7 Extremely credible (7) 

  
Q5c: How credible do you find the above post? 
- 1 Not at all credible (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 (5) 
- 6 (6) 
- 7 Extremely credible (7) 
  
6. Use of Digital Tools in Assessing News Credibility 
  
Q6a: Did you use any tools, such as Googling or reverse image search, when answering the ques-
tions in the survey about the credibility of the news? 
- Yes (1) 
- No (2) 
  
Q6b: How did you use digital tools to help you investigate the credibility of the news? 
 Select multiple options if you did several different things 
- I did text searches (e.g., on Google) (1) 
- I did reverse image searches (2) 
- I used several different search engines (3) 
- Other, namely: (4) __________________________________________________ 
  
7. Actively Open-Minded Thinking 
  
Q6a: To what extent do you agree with the following statements? 
- I believe that loyalty to one’s ideals and principles is more important than “open-mindedness”. (1) 
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- I believe that the “new morality” of permissiveness is no morality at all. (2) 
- Of all the different philosophies which exist in the world there is probably only one which is correct. (3) 
- I think there are many wrong ways, but only one right way, to almost anything. (4) 
- I believe letting students hear controversial speakers can only confuse and mislead them. (5) 
- I believe we should look to our religious authorities for decisions on moral issues. (6) 
- One should disregard evidence that conflicts with your established beliefs. (7) 
- It is important to persevere in your beliefs even when evidence is brought to bear against them. (8) 
- 1 Do not agree at all (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 (5) 
- 6 Completely agree (6) 
  
Q6b: To what extent do you agree with the following statements? 
- Certain beliefs are just too important to abandon no matter how good a case can be made against 
them (1) 
- Beliefs should always be revised in response to new information or evidence. (2) 
- People should always take into consideration evidence that goes against their beliefs. (3) 
- I consider myself broad-minded and tolerant of other people’s lifestyles. (4) 
- A person should always consider new possibilities. (5) 
- I believe that the different ideas of right and wrong that people in other societies have may be 
valid for them. (6) 
- There are a number of people I have come to hate because of the things they stand for. (7) 
- I tend to classify people as either for me or against me. (8) 
- My blood boils over whenever a person stubbornly refuses to admit he’s wrong. (9) 
- 1 Do not agree at all (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 (5) 
- 6 Completely agree (6) 
  
8. Democratic Ideals and Political Decision-Making 
  
Q8a: What do you think about the following forms of political decision-making? 
- Rate your opinion on the following scale from 0 to 10, where 0 means “the worst way to make 
political decisions” and 10 means “the best way to make political decisions”. 
- Regularly asking citizens for their opinions (1) 
- Letting experts in different fields make decisions (2) 
- Making it easier for people to participate in and discuss political decisions (3) 
- Letting politicians elected in elections make decisions (4) 
  
Q8b: What do you think about the following statements? 
- Sweden would be better off if political decision-making were in the hands of experts rather than 
politicians and citizens (1) 
- Important national issues should more often than now be decided in a referendum (2) 
- To support representative democracy, public debates on political issues should be organized for 
ordinary people (3) 
- Completely of another opinion (1) 
- Partially of another opinion (2) 
- Partially of the same opinion (3) 
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- Completely of the same opinion (4) 
- Do not know (5) 
  
Q8c: How important is it for you to live in a country that is governed democratically? 
- 1 Not important at all (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 (5) 
- 6 (6) 
- 7 Extremely important (7) 
  
9. Sharing Content on Social Media 
  
Q9a: When you decide whether to share content on social media, how important is it for you that 
the content is... 
- Do not use/share content on social media (6) 
- Accurate (1) 
- Surprising (2) 
- Interesting (3) 
- In line with your political views (4) 
- Funny (5) 
- 1 Not important at all (1) 
- 2 (2) 
- 3 (3) 
- 4 (4) 
- 5 Extremely important (5) 
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Appendix B  

Table B1 Educational orientation and evaluation of the credibility of social media posts  
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Appendix C 

Table C1. Misinformation discernment, AOT, and perceived importance of democracy  
by educational field and tests of differences from other study programs 
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Table C2. Misinformation discernment, actively AOT, and perceived importance of democracy  
by party preference and differences from the population mean 
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Appendix D 

Table D1.  

dprime (SMIST) Observed 
Coef. 

Bootstrap Std. 
Err. 

z P>z Normal based 
[95% Conf. interval] 

stdedu 0,07 0,02 3,65 0,00 0,03 0,11 

_cons 1,23 0,02 50,26 0,00 1,19 1,28 

 

Replications based on 11 clusters in edu_subj. 

Number of obs 2003 

Replications 50 

Wald chi2(1) 13,290 

Prob > chi2 0,000 

R-squared 0,006 

Adj R-squared 0,006 

Root MSE 0,802 

 

Table D2. Regression analysis with SMIST as the dependent variable and control for educational level 

Standardized variables Beta Coef. Bootstrap Std. Err. z P>z Confidence interval 

Dogmatism .19379 .0384805 5.04 0.000 .1183696 .2692105 

Fact resistance .1125781 .0322539 3.49 0.000 .0493616 .1757946 

Liberalism .0522341 .0262817 1.99 0.047 .000723 .1037452 

Belief personification .0076917 .0213956 0.36 0.719 -.0342428 .0496263 

Educational level .0479846 .0106394 4.51 0.000 .0271318 .0688374 

Constant 1.166513 .0124757 93.50 0.000 1.142062 1.190965 
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Table D3. The results on the two ICCS question broken down on educational orientation 

Educational orientation n Average Std. Dev. 

Health care 294 1.659864 .6237243 

Agriculture, forestry 16 1.8125 .4031129 

Technology, manufacturing 216 1.657407 .627465 

Natural sciences 196 1.704082 .6438535 

Mathematics 44 1.681818 .7078539 

Computer science 120 1.791667 .4832633 

Social sciences 381 1.690289 .6101209 

Law 98 1.816327 .4389993 

Economics, commerce 189 1.640212 .6665822 

Humanities, arts 215 1.748837 .5487335 

Educational sciences 234 1.559829 .6605447 

Missing 2,154 1.290622 .8235025 
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Appendix E 

Table E1. Hypothesized correlations (r) across sub-samples with 95% bias-corrected bootstrap  
confidence intervals (5000 resamples) 

Hypothesis Total sample 
(N = 4157) 

Citizen panel  
(n = 3060) 

Students  
(n = 1097) 

Difference 
(p < .05) 

H1     

Education .10[.06, .13]*** .13[.09, .17]*** -.02[-.09, .05] Yes 

H2     

Sex .01[-.03, .04] -.01[-.05, .03] .05[-.01, .12] No 

H3     

Non-dogmatism .48[.46, .50]*** .39[.36, .42]*** .64[.60, .68]*** Yes 

Non-fact resistance .47[.44, .49]*** .38[.35, .41]*** .63[.59, .67]*** Yes 

Liberalism .44[.42, .47]*** .35[.31, .38]*** .61[.56, .65]*** Yes 

Non-belief personification .40[.37, .43]*** .32[.28, .35]*** .55[.51, .60]*** Yes 

H4     

Credibility importance .11[.08, .14]*** .11[.07, .15]*** .09[.02, .16]** No 

H5     

Accuracy prioritization .07[.04, .10]*** .06[.02, .10]*** .07[.01, .13]*** No 

H6     

Information literacy .08[.05, .12]*** .10[.06, .14]*** .04[-.02, .10] Yes 

H7     

Importance of democracy .12[.09, .16]*** .15[.11, .18]*** .11[.03, .19]** No 

Representation .18[.15, .21]*** .18[.14, .22]*** .23[.16, .30]*** No 

Expertise .07[.03, .10]*** .07[.03, .11]*** .01[-.07, .09] No 

Participation .03[.00, .07] .02[-.02, .06] .08[.00, .15]* No 

 


