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Abstract: The ability to critically evaluate information related to climate change and to recognise
fake news is highly relevant even at primary school age, as children increasingly encounter digital
media and climate-related discourses. The aim of this study is to explore primary school students’
conceptions of climate change as well as of fake news and their abilities to evaluate climate
change related information, with a focus on the role of the conceptions of climate change in eval-
uating fake news. A qualitative cross-sectional study was conducted with 28 Year 3 and Year 4
students in Germany using problem-centred interviews and evaluation tasks in June 2025. Almost
half of the students were able to describe characteristics of fake news such as manipulative intent
or their lack of evidence. However, students’ conceptions of climate change varied considerably
in depth and accuracy. Different types of evaluators can be identified, which vary in terms of how
differentiated students’ conceptions of climate change are, how they approach the evaluation
process, how many decision criteria they apply, whether or not they draw on their conceptions,
and the amount of correctly identified news. The study highlights the need for targeted educa-
tional strategies to foster climate-related conceptions and evaluation skills at an early age.

Keywords: geography education; fake news; disinformation; misinformation; primary school; con-
ceptions

Highlights:

Most students viewed fake news as false or misleading online content.

Five evaluator types with differing evaluation approaches emerged.
Climate conceptions influenced how students evaluated climate fake news.
Students applied diverse criteria when evaluating fake news.

e Findings support fostering evaluation skills in primary education.

Many topics in geographical education, including climate change, can be classified as socio-scientific issues (SSI).
SSls are controversial scientific topics that engage students in evidence-based reasoning, ethical reflection, and mean-
ingful dialogue to support informed decision-making (Zeidler & Nichols, 2009). Climate change, as one of the most
pressing global challenges, is therefore not only a central content of geography education but also a key topic for de-
veloping students’ critical thinking and decision-making skills (Cambridge International Education, 2025; Hague &

Bouckaert, 2022).

The topic of climate change is already relevant for primary school students, as they are increasingly confronted
with climate-related information in their everyday lives, through media, family conversations, and school contexts. At
the same time, children encounter these pieces of information in a media environment characterised by uncertainty,
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inconsistency, and the coexistence of reliable and unreliable sources, making it increasingly difficult for them to judge
the trustworthiness of climate-related claims. Early engagement with the topic can help them build interconnected and
sophisticated conceptions of climate processes and human—environment interactions (Shepardson et al., 2017), as well
as foster an understanding of the social and ethical dimensions of environmental change (Trott et al., 2023). Moreover,
previous research suggests that primary school students already have a wide range of conceptions about causes, char-
acteristics, consequences and possible actions of climate change (Ldmmer et al.,, 2026, i.p.). Thus, introducing climate
change as a SSI at the primary level is both meaningful and necessary.

At the same time, SSls such as climate change are particularly vulnerable to fake news. Their complexity, uncer-
tainty, and societal relevance make them a target for fake news (Cook et al., 2018; Scheufele & Krause, 2019). The term
fake news is used as an umbrella term encompassing a range of related concepts, such as misinformation, disinfor-
mation, and misleading or deceptive content: “Fake news is information that lacks reliability and is characterised by a
false claim to authenticity, including the communication of empirically false information. It can take different forms,
varying in intention, degree of truthfulness or facticity, and content” (Lammer and Ohl (2024, p. 3), based on Aimeur et
al. (2023; Paskin, 2018; van Helvoort & Hermans, 2020; Zimmermann & Kohring, 2018)).

Fake news about climate change often deny its anthropogenic causes, exaggerate uncertainties, or question the
credibility of scientific consensus (Ecker et al., 2022; Lewandowsky et al., 2017). Such misleading claims may influence
how even young students perceive and evaluate climate-related information. However, there is a growing body of re-
search on how adolescents and adults identify and evaluate fake news (Aimeur et al., 2023; Beer & Matthee, 2021,
Machete & Turpin, 2020; O'Mahony et al., 2023; Valverde-Berrocoso et al., 2022). Little is known about how primary
school students recognise fake news on climate change, what criteria they use to evaluate such information, and which
factors influence their judgments (Limmer & Ohl, 2024).

The study therefore aims to explore how primary school students identify and evaluate fake news related to climate
change. It examines their conceptions of fake news and their evaluation process. Particular attention is given to how
students draw on their conceptions of climate change, which were also surveyed, when evaluating information. The
findings contribute to geography education research by providing insights into children’s information evaluation skills
in the context of an SSI and by identifying implications for fostering evaluation skills for dealing with climate-related fake
news.

2. Theoretical Background: Students’ Conceptions of Climate Change and Fake News Evaluation in Pri-
mary Geography Education

2.1. Students’ Conceptions of Climate Change and Fake News

Understanding how students conceptualise complex SSIs such as climate change and fake news is essential for
fostering critical thinking (Zeidler & Nichols, 2009). Building on the work of Niedderer (1988), Girg (1994), Einsiedler
(1997), Kaiser (1997), Moller (1999), and Duit (1997, 2002), Adamina (2008) defines conceptions as students’ personal,
often experience-based understandings of phenomena, which may diverge from scientific explanations and influence
how new information is processed. These “mental conglomerates” (Adamina, 2008, p. 19) comprise various elements,
including knowledge components, experiences, perceptions, attitudes, interests, and values (Adamina, 2008).These
conceptions are particularly relevant in the context of SSls, where scientific knowledge intersects with ethical, social
and political dimensions (Zeidler & Nichols, 2009).

Research has shown that children have a wide range of conceptions about climate change, including its causes,
characteristics, consequences and possible actions (Akaygun & Adadan, 2021; Niusulu et al., 2024; Ramos et al., 2022;
Sjoblom et al., 2022; Spiteri & Pace, 2023). For a comprehensive overview of the research landscape, see Lammer et al.,
i. p. (2026). These conceptions are shaped by various influences such as media exposure, family discussions and school
experiences, and often reflect a mix of scientific ideas and everyday reasoning (Ldmmer et al., 2026, i.p.). In contrast,
there is substantially more research on adolescents’ and adults’ conceptions of climate change, which has been exam-
ined far more extensively than the conceptions of younger learners (Wildbichler et al., 2025). Research consistently
highlights generational differences, with younger individuals showing greater concern, emotional involvement, and ur-
gency (Divasson-J et al., 2025; Poortinga et al., 2023; Skeiryté et al., 2022; Swim et al., 2022).
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Empirical research on children’s conceptions of fake news is still in its infancy. While primary school students are
familiar with the term “fake news”, their understanding is often limited to general notions of falsehood of online infor-
mation (Ldmmer & Ohl, 2024). In contrast, adolescents and adults often conceptualise fake news as a multifaceted
communicative phenomenon involving deliberate deception, manipulative intent and the way media shape the presen-
tation of information. Research indicates that adolescents increasingly demonstrate the ability to identify the intentions
behind fake news, critically assess sources and reflect on media strategies (Kahne & Bowyer, 2017; McGrew et al., 2018).

Students’ conceptions of climate change and fake news have significant implications for how information is evalu-
ated and decisions are made. The conceptions may shape students’ perceptions of credibility, bias and truthfulness
(Garrett & Weeks, 2017; Rijo & Waldzus, 2023; Wang & Akin, 2025). Existing studies offer preliminary evidence suggest-
ing potential links between students’ conceptions (including knowledge, beliefs, and ideas) of climate change and their
ability to critically evaluate climate-related information (Lutzke et al., 2019; Morote & Hernandez, 2024). The following
section outlines the evaluation process in more detail. This theoretical foundation is essential for understanding how
students engage with fake news and for exploring the potential interplay between their conceptions and evaluation in
section 2.3.

2.2. Evaluation Process and Evaluation Skills for Dealing with Fake News

In this section, a closer look is taken at the evaluation process and skills relevant to how primary school students
assess climate-related information. To explain how individuals recognise and respond to fake news, Amazeen (2024)
proposes the Misinformation Recognition and Response Model (MRRM) (Figure 1).

Influential factors Responses Consequences
Message-related Cognitive C?gnit_ive
factors Believing Misheliefs
Claims lgnoring Misperceptions etc.
F Sou:}:e: | False information Etc.
ormat/ style identification Affective
Yes/No Feelings
4 Fears etc.
Individual factors Behavioral
Dispositional Liking Behavioral
Situational Sharing Voting behavior
Counterarguing etc. Etc.

1 1

Prevention and intervention efforts
Intervention messages
Prevention programs

Figure 1. Misinformation recognition and response model (adapted from Amazeen (2024))

The model distinguishes three interconnected domains: influential factors that shape beliefs and processing, indi-
vidual responses to misinformation, and consequences these responses have on beliefs, emotions and behaviour
(Amazeen, 2024).

Since the model highlights recognition and response as core processes in dealing with misinformation, it is essential
to clarify what evaluation entails and which skills are required to assess the credibility of information. This provides the
conceptual foundation for understanding how students engage in these processes.

In education, evaluation is increasingly recognised as a key dimension of critical thinking (Babii, 2020; Facione,
1989; Lutzke et al., 2019). Gelerstein et al. (2016, p. 46) define evaluation as part of critical thinking as “assessing the
credibility of statements or other representations that are accounts or descriptions of a person’s perception, experience,
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situation, judgment, belief, or opinion; also assessing the logical strength of the actual or intended inferential relation-
ships among statements, descriptions, questions, or other forms of representation.” Gelerstein et al. (2016) outline three
progressively demanding sub-skills of evaluation for primary school students: assessing claims, assessing arguments and
assessing alternatives. Assessing claims involves recognising key factors that influence the credibility of a source. As-
sessing arguments means checking if a conclusion really follows logically from the reasons given. Finally, assessing al-
ternatives entails weighing the advantages and disadvantages of different options (Gelerstein et al., 2016). This under-
scores that evaluation is not a uniform skill but a layered process that becomes more cognitively demanding as learners
engage with more abstract and conflicting information.

Research suggests that adolescents and adults tend to overestimate their competence in detecting fake news, yet
often struggle to evaluate information accurately (Kops et al., 2025; McGrew et al., 2018; Mendoza et al., 2024; Nygren
et al., 2021). While young people are aware of the existence of fake news, they frequently lack the media literacy and
critical thinking skills necessary to reliably assess the credibility of information. In particular, adolescents tend to rely on
intuitive judgments and social cues rather than applying systematic criteria when evaluating fake news (Kops et al.,
2025).

Adults, depending on their educational background and media literacy, employ more sophisticated strategies for
evaluating news content (Lewandowsky et al., 2017). Targeted educational interventions that explicitly address manip-
ulation strategies have proven effective in strengthening evaluative abilities across age groups (Kops et al., 2025). In this
context, studies show that inoculation theory can help increase resilience to fake news (Cook et al., 2018). The idea is
to expose people to weakened examples of fake news and explain the typical reasoning errors. This way, students learn
to recognise fake news and increase resilience to fake news (Cook et al., 2018; van der Linden et al., 2017).

Looking specifically at primary school age, a systematic literature overview by Lammer & Ohl (2024) shows how
primary school students are able to evaluate fake news across a variety of topics. Studies consistently show that children
are aware that fake news exists, yet they often struggle to reliably assess the credibility of online content. Recognition
rates vary widely across studies, ranging from very low detection in classic hoax-based designs such as the “Pacific
Northwest Tree Octopus” (Loos et al., 2018; Pilgrim et al., 2019; Dumitru, 2020) to substantially higher accuracy in tasks
involving more structured prompts or familiar content (Einav et al., 2020; Paul et al., 2019). These differences can be
attributed to the nature of the fake news presented, children’s conceptions of the topic, and the degree of scaffolding
provided. Earlier studies also reveal that children rely on a limited set of cues, such as plausibility, source or visual
realism, while rarely engaging in systematic cross-checking or critical sourcing strategies (Pilgrim & Vasinda, 2021; Xu et
al., 2018). Intervention studies indicate that explicit instruction can improve evaluative abilities: both structured credi-
bility frameworks (Zhang & Duke, 2011) and media literacy or critical-thinking approaches (Housand, 2021; van Helvoort
& Hermans, 2020) show positive effects. More recent work on pre- and debunking with primary school children suggests
that even at this age, inoculation-based strategies can strengthen resistance to misinformation (Verhalle & Loos, 2025).
Taken together, earlier research highlights the importance of fostering evaluation skills in primary school, while the
specific role of students’ conceptions remains an open question.

2.3. The Role of Conceptions in the Evaluation of Fake News

Amazeen (2024) explicitly emphasises that beliefs, expectations and topic-specific knowledge play a central role in
the evaluation process. We position this within our broader construct of conceptions defined in section 2.1. The con-
ceptions can be situated within Amazeen’s model (Figure 1) as part of the individual factors, more specifically among
the dispositional factors. Conceptions are not explicitly mentioned in the model, except for misconceptions as a re-
sponse.

To better understand the role of conceptions in evaluating fake news, it is helpful to take a closer look at the process
of identifying informational problems. This is, according to Amazeen (2024) the initial cognitive step in which an indi-
vidual determines whether something about the information appears problematic. When a person encounters infor-
mation, they compare it to their prior beliefs and topic-specific knowledge. If the message aligns with their beliefs and
knowledge, they are unlikely to recognise any problems, and the process will not activate the recognition. Conversely,
if the message contradicts their beliefs, people are more likely to identify an informational problem, which then triggers
closer inspection and the potential identification of misinformation. Messages that are congruent with existing beliefs
often bypass critical evaluation, while incongruent messages prompt problem identification and further processing
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(Amazeen, 2024; Ecker et al., 2022). The identification of informational problems clearly shows how the broader con-
struct of conceptions can influence the ability to evaluate.

Van der Linden et al. (2017) find that inoculation strategies help broaden existing prior beliefs, attitudes and per-
ceptions and thereby increasing resistance to climate misinformation. This demonstrates the protective function of
well-developed conceptions. Cook et al. (2018, p. 1) point out that “when people lack the expertise and skill to evaluate
the science behind a claim, they typically rely on heuristics such as substituting judgment about something complex (i.e.
climate science) with judgment about something simple (i.e. the character of people who speak about climate science)
and are therefore vulnerable to misleading information”. This reliance on heuristics makes people particularly vulnerable
to misleading information that aligns with their pre-existing beliefs.

Cook et al. (2018) also describe a backfire effect: when people are given facts that contradict their strong beliefs,
they may hold on to the false belief even more strongly. In this case people perceive the contradictory information as a
threat to their identity or worldview, leading them to defend their original belief even more strongly (Nyhan & Reifler,
2010). This phenomenon illustrates the central role of beliefs in shaping how individuals process and accept new infor-
mation. Rather than functioning as neutral recipients of facts, people interpret information through the lens of their
prior beliefs, which significantly influences their susceptibility to climate misinformation (Cook et al., 2018). These find-
ings demonstrate that conceptions are not merely a background factor, but actively influence how individuals detect
and evaluate fake news. Moreover, climate-related conceptions represent an important prerequisite for learning pro-
cesses (Ohl & Sprenger, 2025).

2.4. Aim of the Study and Research Questions

While existing models and studies provide valuable insights into how adolescents and adults evaluate fake news,
there is a notable lack of research focusing on younger learners, particularly in the context of primary education. Con-
ceptions have been shown to play a crucial role in shaping evaluative processes. However, the specific interplay between
children’s conceptions of climate change, and their ability to critically assess such information, remains largely unex-
plored.

This gap highlights the need for empirical research that investigates how primary school students evaluate climate-
related fake news and what role their conceptions play in this process. The study addresses this by examining the eval-
uation skills of children in relation to their conceptions of climate change.

The study has two aims: first, to explore students’ conceptions of fake news, and second, to analyse their ability to
identify and evaluate fake and real news. Particular focus is given to possible connections between students’ content-
related conceptions and their evaluation competencies. As part of the broader research project (Lammer et al., 2026,
i.p.), students’ conceptions of climate change were also examined through 28 interviews and 94 drawings.

The following research questions (RQ) are addressed in this paper:

e RQ1: What conceptions do primary school students have about fake news?

e RQ2:To what extent do primary school students recognise fake news about climate change?

e RQ3: What criteria do students use to evaluate fake news about climate change?

e RQ4: What role do primary students’ conceptions of climate change assume in the process of evaluating cli-
mate change-related fake news?

3. Materials and Methods
3.1. Methodological Choice and Sample Description

The study employed a qualitative research design to gain an in-depth understanding of students’ conceptions and
evaluation abilities. Figure 2 provides an overview of the research design and the main steps of the study. Data were
collected through problem-centred interviews, designed in accordance with Witzel (1985), Vogl (2021), Trautmann
(2010), and Kurz et al. (2007). A total of 28 problem-centred interviews were conducted with students from Years 3 and
4 in Bavaria, Germany, aged between 8 and 11 years (average age: 9.4). These interviews took place at two different
schools, both characterised by a heterogeneous student body that reflected a broad range of social and educational
backgrounds. All required approvals were obtained, the ethical considerations were reviewed by the responsible com-
mittee, and written consent was provided by the parents or legal guardians.
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Study Aim
Examination of the role of ciimate-change conceptions in the fake-news evaluation process

Research Questions

RO1: What conceptions do primarny school students have about fake news?

ROZ: To what extent do primary school students recognise fake news about climate change?
RO3: What criteria do students use to evaluate fake news about climate change?

RO4: What role do primary students’ conceptions of ciimate change assume in the process of
evaluating climate change-related fake news?

Pilot Study & Instrument Refinement

»|nterview guide with child-appropriate prompts

»|nstrument piloted with 18 students to ensure clarity, wording and age-appropriateness
»Revisions made to the interview guide and material

»Ensured age-appropriateness of questions and evaluation tasks

_E Problem- Centred Interviews (n=28)
E (Witze! (1985); Vogl {2021} Troutmann (2010); Kurz et al. (2007))
=]
E Media Use Fake Mews Evaluation Tasks
a (Part 1) Conceptions (Part 2) (Part 3)
':gh Qualitative Content Analysis (Kuckartz & Rédiker, 2024)
=
LA
'E Structuring Qualitative Type-Building Qualitative Content Analysis
= = Content Analysis Construction of five evaluator types based
% 51 deductive codes on five dimensions:
E 22 inductive codes correct identifications, evaluation skills,
.E num ber of applied criteria, conce ption
= level, use of conceptions in evaluation
Integration of Climate Change Conce ptions Dataset (drawings n=94)
{Lammer et al. 2026)

Figure 2. Research Diagram

3.2. Materials

The interview guide (see Supp. Material: Section A, Table A1) for the problem-centred interviews was divided into
three sections. The first part focused on the students’ media use and their sources of information related to climate
change, addressing where and how they obtain information on the topic. The second part explored their conceptions
of fake news, including their own explanations and prior experiences with fake news. The third part of the interview
was dedicated to the evaluation of fake news. For this purpose, ten different pieces of information about climate change
were used as material, comprising both true and false statements. The set included different types of news formats to
reflect real-world diversity. The design was inspired by typical adult and child-oriented online environments such as
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newspaper websites, Instagram posts, TikTok videos, WhatsApp chats, breaking news headlines, and online search re-
sults to ensure realism. The content of these statements covered the causes, characteristics, consequences, and possi-
ble actions related to climate change. An example of the material used is shown in Figure 3.

’ FunNewsDaily

Climate Change

Fact: Cold winters proof:
Climate Change is fake

o

_ pdnNewsDaily &

[

View likes

FunMNewsDaily: A harsh winter with lots of snow shows that the Earth isn't

warming at all - athe it ner everywhere! Climate

Figure 3. Example of stimulus material used in the interview: Fake News on climate change (self-created); created
with Canva Pro. Image sourced from Unsplash (royalty-free)
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The true and false statements were based on typical examples of news circulating on social media as well as on
scientifically verified facts. The true statements were based on actual events, but have been reconstructed and simpli-
fied slightly to make them age-appropriate while retaining their original character. The fake news items were con-
structed using weakened examples of fake news and manipulated according to two main dimensions: (a) content-based
manipulations (e.g., false claims, sensationalized headlines, misleading images, spelling mistakes) and (b) intent-based
manipulations (e.g., hoaxes, conspiracy theories, clickbait strategies) (Aimeur et al., 2023). The tablet-supported presen-
tation allowed the students to interactively and playfully assess the news items by pressing “True” or “Fake” buttons.
The interviews were audio recorded.

3.3. Data Analysis

A gualitative content analysis according to Kuckartz and Radiker (2024) was used to analyse the data. This included
both structuring qualitative content analysis, which organises the material through a systematically developed category
system to identify central themes in students’ conceptions and evaluation processes, and type-building qualitative con-
tent analysis, which uses the coded material to identify recurring cross-case patterns and to derive characteristic types
of how students assess climate-related fake news (Kuckartz & Radiker, 2024).

The analysis software employed was MaxQDA (VERBI Software, 2024). Categories were developed using a hybrid
approach, combining both deductive and inductive coding (see Supp. Material Section B). Deductive codes were derived
from theory and resulted in 51 codes (e.g., dealing with fake news, decision criteria and evaluation strategies), while
inductive codes emerged from the data and resulted in 22 codes (e.g., uncertainty of [regarding credibility of news] and
date of publication).

The empirical approach was closely aligned with the theoretical models outlined above. The evaluation skills ac-
cording to Gelerstein et al. (2016) served as the coding framework to systematically capture the depth of evaluation in
students’ responses. This allowed the different levels of information assessment to be represented in accordance with
the model. Amazeen’s model (2024) was used to provide the theoretical framework for understanding the relationship
between evaluation processes and conceptions, and to embed the study within the broader context of evaluation. How-
ever, it is important to emphasize that the specific dimensions of Amazeen’s model (2024) were not directly measured
but rather served as a conceptual reference point.

Findings from a related study on primary students’ conceptions of climate change (Lammer et al., 2026, i.p.) were
also incorporated into the analysis to provide context and inform interpretation of the data.To enhance reliability, in-
tercoder reliability was calculated using Cohen’s kappa with two independent raters, achieving 85% agreement across
10% of the dataset. This corresponds to an “almost perfect” level of concordance (Brennan & Prediger, 1981).

During the qualitative analysis, it became evident that students’ conceptions of climate change and their abilities
to evaluate climate-related fake news varied considerably, yet also revealed recurring patterns. In order to systemati-
cally capture and interpret these differences, a typology was developed following Kuckartz’s approach to qualitative
content analysis, with a focus on constructing empirically grounded real types. These real types represent groups of
cases that share similar combinations of characteristics across the relevant categories; however, these similarities do
not necessarily imply causal relationships Kuckartz & Radiker, 2024). The typology was based on five key dimensions:
the level of climate-related conceptions according to Lammer et al,, i. p. (2026), the extent to which these conceptions
were actively used during evaluation, the overall evaluation performance, the number of criteria applied, and the num-
ber of fake news correctly identified. Through comparative analysis, students with similar combinations of these fea-
tures were grouped into distinct types that reflect typical evaluation strategies and levels of conceptual understanding.
The types were determined and named in a theory-informed manner and complemented by an additional category for
non-typifiable cases, ensuring transparency and accounting for the complexity of the data.

4. Results
4.1. What conceptions do primary school students have about fake news?

Across the interviews, 11 out of 28 students were able to describe characteristics of fake news. Most of these
descriptions referred to false information found on the internet and were generally brief and descriptive. A consistent
theme across responses was the emphasis on falsity as the core characteristic. For example, student 15 described fake
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news as “news that are not true,” while student 2 explained it as “something that is made up or something like that”. A
more detailed explanation was provided by student 28: “People go on the internet and pretend to be people who are
researching something. Then they create a website and put false information on it”.

While most students focused on written content, a few also mentioned that images and videos can be manipulated,
suggesting an emerging awareness of fake news presented in different formats. Only a small number of students re-
ferred to artificial intelligence in connection with fake news.

When asked to provide examples of fake news, students named a wide range of topics. To illustrate the conceptual
ambiguities in their understanding, these examples can be grouped according to whether they actually qualify as fake
news or not. Several responses referred to cases that fit the definition of fake news as they involve unreliable infor-
mation presented with a false claim to authenticity or fabricated content. These include political rumours, celebrity
gossip and made-up stories about people, false claims (in sports contexts), as well as fake news on geographical topics
such as misleading reports about wildfires or aircraft sightings. For instance, one student referred to a rumour about a
famous football player, stating: “l once heard a fake news that Manuel Neuer was somehow dead. | think that was a
fake news on the internet” (student 27). Another student described misleading reports about environmental events and
guestioned the authenticity of visual material regarding forest fires in Russia. Other examples indicate that students
associate fake news with broader forms of deception, particularly in commercial and digital contexts. These involve
misleading practices rather than fabricated news stories. For instance, student 14 referred to an ice cream that “looks
super awesome in the ad, but isn’t really that great”. Similarly, students mentioned fraudulent online purchases, apps
perceived as misleading due to hidden costs or deceptive advertising (e.g., Temu), and digital risks such as financial
scams or deceptive messages like the so-called grandchild scam.

One student explained this type of deception as follows: “This also happens, for example, to my mum. They look in
the phone book, find some number, and then they just write, ‘Hello Grandpa, | need you, | really need money.” But you
also have to be really lucky to actually reach a grandpa whose child is already grown up and has a grandchild” (student
27). Another student referred to fraudulent messages that imitate official companies, noting: “Your DHL account has
been blocked. You have to transfer something important, and it also says, like, quickly. And they also said that it sounds
real, and the logo is down in the corner, and it looks real. But it is not real” (student 28).

Some students confused fake news with incorrect information or simple lies. Incorrect weather forecasts were
frequently cited, although these do not qualify as fake news because they usually result from prediction errors rather
than intentional deception. In addition, a few students referred to everyday lives. For example, student 11 mentioned
“claiming to be the best player in a game in the world”, which again illustrates the tendency to conflate fake news with
general untruthfulness.

In terms of perceived intentions and motives behind fake news, students offered a range of explanations. Economic
motives were frequently mentioned, such as earning money through clicks or online success. As student 20 noted “They
earn money, and they think [...] they get so many views because so many people believe it. And then they earn money,
and keep going and going, although they do not think about the chaos they are causing.” Political motives were also
identified, including influencing elections or promoting hostility between countries. Social and psychological reasons
such as boredom, fun, provocation, or damaging someone’s reputation were commonly cited by the students, for ex-
ample, one student said, “just for fun and on purpose” (student 9). Some students recognised the intent to harm indi-
viduals or the environment, for example, one student stated, “because they want to mess with people. Because they
don’t have anything else as a hobby” (student 22), and another said, “to harm the environment” (student 3). Notably,
one student distinguished between intentional and accidental fake news, indicating that even unintentional false infor-
mation was perceived as fake news.

4.2. To what extent do primary school students recognise fake news about climate change?

The study reveals that primary school students are capable of identifying fake news related to climate change to a
considerable extent: approximately 70% of the assessments made by students were correct. Notably, no significant
differences were observed in recognition rates across different content categories of climate change (characteristics,
causes, consequences, possible actions).

However, a closer qualitative analysis shows that recognition varied substantially between individual items.
Strongly simplified or obviously false statements, such as “climate change does not exist”, were identified as fake news
by most of the participants. In contrast, items that appeared plausible or were linked to everyday experiences, such as
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“cold winter proof - climate change is fake”, were much more difficult to evaluate correctly and were often accepted as
true. Content-based manipulations (e.g., false claims, sensationalised headlines) were generally easier for participants
to detect than intent-based manipulations such as conspiracy framing or clickbait strategies.

The study provides indications that media use emerges as another relevant factor. Children who reported con-
trolled and limited media use demonstrated a more critical stance toward online information, while those with intensive
media exposure were more likely to accept familiar claims without questioning their accuracy. Approximately half of
the respondents stated that they had previously read about climate change online.

4.3. What criteria do students use to evaluate fake news about climate change?

Table 1 summarises the main decision criteria applied by primary school students when evaluating fake news.
These criteria can be grouped into six categories, ranging from conceptual alignment and linguistic indicators to source
credibility. The examples illustrate how students justified their decisions during the interviews, revealing a mix of ana-
lytical checks and intuitive judgements.

When considering the frequencies of these decision criteria and the associated reasoning processes, several pat-
terns become evident. Logical inconsistencies were identified most frequently, followed by references to the source,
with some students explicitly associating the researcher with trustworthy information. A similar number of students
relied on features of the photograph in their justifications, and advertising cues also played a particularly prominent
role in their reasoning. Overall, the findings indicate that the category of conceptual alignment was especially influential
in students’ evaluations of (fake) news. Further connections between students’ conceptions and the decision criteria
they applied become particularly evident in Section 4.4.

Table 1. Criteria Used by Primary Students to Evaluate (Fake) News about Climate Change

Category

Typical Criteria

Example quote from the interviews

Conceptual Alignment

Plausibility check (“Could this be true?”); unrealis-
tic details; logical consistency; strength of claims
(extreme vs. subtle)

“I think it’s fake because polar bears live
where there’s loads of snow.” (student 24)

Linguistic and Stylistic Indicators

Spelling or grammar mistakes; exaggerated state-
ments; unusually fast publication

“Whoever wrote this spelt ‘cows’ wrong,
and ‘them’ too. [...] No, | don’t believe
that!” (student 15)

Source Credibility

Trustworthiness of source; reference to experts;
presence of advertising; suspicion of Al-generated
content

“That’s true because scientists don’t
lie.” (student 2)

Media Features

Authenticity of images or videos; mismatch be-
tween visuals and text

“The picture doesn’t look like it was edited by
Al. So | think it’s true.” (student 20)

Emotional and Intuitive
Judgement

Reliance on gut feeling; personality-driven deci-
sions; lack of systematic re-reading

“I've got a feeling it’s wrong.” (student 26)

Handling Uncertainty and Social Be-
haviour

Cross-checking with other sources; asking trusted
persons; confusion caused by the term “fact”, as it
usually signals truth; decision not to forward fake
news

“No I would not share that message, because
that would be really silly, because then every-
one would get scared.” (student 8)
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4.4. What role do primary students’ conceptions of climate change assume in the process of evaluating cli-
mate change-related fake news?

To explore potential connections between students’ conceptions of climate change and their ability to evaluate
climate change-related fake news, five types were derived from the data (see Table 2). These types combine the dimen-
sions described in section 3.3 and represent characteristic patterns of conceptions and evaluation ability.

Table 2. Types of Primary School Students in Evaluating Climate Change (Fake) News Derived from Five Dimensions

Five Key Dimensions

Type Amount of Evaluation Skills Amount of Conceptions of Recourse to Number of
correctly iden-  (1-3) assessed Evaluation climate change Conceptions Students
tified news according to Criteria (learning progression
(0-10) Gelerstein level) according to

et al. (2016)* Lammer et al.
(2026, i. p.)

Type 1: Uncritical 0-2 1 1-3 No conceptions** No 2

acceptors

Type 2: Intuitive 6-9 1,2 3-8 No, naive or pre-struc- No 9

evaluators tured conceptions

Type 3: Emerging 6-10 1;2 4-9 No, naive or pre-struc- Yes 4

reflective evalua- tured conceptions

tors

Type 4: Strategic 6-10 1,2 9-12 Naive conceptions Yes 4

evaluators

Type 5: Concep- 6-10 2;3 6-10 Initial subject-specific Yes 7

tions-based evalu- frameworks or inter-

ator connected and sophis-

ticated conceptions

Non-classifiable special cases 2

*Evaluation skills (1-3) assessed according to Gelerstein et al. (2016): 1 = assessing claims, 2 = assessing arguments, 3 = assessing alternatives; these levels are
explained in more detail in Section 2.2.

**“No conceptions” refers to cases in which students provided no statements or drawings related to climate change, even after prompting, making it impossible
to identify any coherent or interpretable conception; for further details see (Ldmmer et al., 2026, i.p.).

Across all types, evaluation behaviour appears to be influenced by conceptions to varying degrees.

Type 1: Uncritical acceptors correctly identify almost no news items and accept information without applying ex-
plicit evaluative criteria. Student 1, for example, says during the evaluation, “I've never heard of that. | don’t know”.
This is interpreted as an indication that no further reasoning or concrete evaluation criteria (e.g., source credibility,
plausibility, evidence) are actively applied in the decision-making process.

Type 2: Intuitive evaluators represent students who evaluate highly intuitively, often guided by personal feelings
rather than conceptions. They rarely draw on conceptions and apply only a few decision criteria, which limits the depth
of their evaluation; for example, student 26 says during the evaluation, “I have a feeling that’s wrong”.

Type 3: Emerging reflective evaluators show emerging reflective tendencies: these students possess only limited
conceptions of climate change but actively draw on them and apply a medium number of decision criteria. Student 10
explained “A harsh winter with lots of snow. That shows that the Earth isn’t warming. But the Earth can still warm up
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even when there is snow and sometimes the sun comes out”. This group appears to be in a transitional stage toward
more sophisticated evaluation behaviour, potentially evolving into type 4 or type 5.

Type 4: Strategic evaluators demonstrate that strong evaluation skills can occur even with limited conceptions,
suggesting that strategic approaches may compensate for conceptual gaps. Student 8 said, “I know the website, and
there aren’t any spelling mistakes. So that’s true”.

Type 5: Conceptions-based evaluators: Students with interconnected and sophisticated conceptions tend to apply
more criteria and reference sources, which supports accurate evaluation of fake news; for example, student 23 noted,
“I' know that chimneys make the air dirty, and that also makes it get warmer. That's why that’s fake”. Notably, this was
the only type that reached level 3 (“assessing alternatives”) according to Gelerstein et al. (2016).

Across all types, signs of uncertainty showed during the interviews, such as hesitation or comments. When uncer-
tain, most students preferred to ask a trusted person for help, while only a few attempted to cross-check information
online. It can be assumed that when students lack the ability to identify information problems based on their concep-
tions due to language or reading limitations, they tend to adopt one of two approaches: either a criterial evaluation
strategy or an intuitive, feeling-based evaluation.

5. Discussion

The findings provide important insights into how primary school students evaluate climate-related fake news and
the role of their conceptions in this process.

With regard to children’s conceptions of fake news (RQ1), our results confirm earlier research showing that primary
school students typically understand fake news mainly as “false information” (Ldmmer & Ohl, 2024). The broad range
of examples students cited, from political rumours to commercial deception, also indicates a more differentiated and
multifaceted conception of fake news than commonly assumed in literature. At the same time, the data reveal new
aspects: unlike most previous studies, several students in our sample articulated motives behind fake news (e.g., eco-
nomic gain, manipulation), and a few even referred to Al-generated content, an emerging awareness not yet docu-
mented for this age group.

With regard to students’ ability to identify fake news (RQ2), our findings largely align with earlier research (Pilgrim
et al., 2019; Einav et al., 2020) primary school children were able to recognise a substantial proportion of false infor-
mation, yet struggled particularly with items that appeared plausible or were closely linked to everyday experiences
(Paul et al., 2019).

With regard to the criteria students use when evaluating fake news (RQ3), our findings support earlier studies
indicating that children rely primarily on simple, surface-level indicators such as implausibility, stylistic errors, or exag-
geration (Pilgrim & Vasinda, 2021; Xu et al., 2018). However, our results also show that intuitive judgments, often de-
scribed as a limiting factor, can, in some cases, function as effective heuristics, enabling accurate evaluations even when
conceptual knowledge is limited. This highlights both continuity with previous findings and a more nuanced understand-
ing of how decision criteria operate in primary school contexts.

Overall, the evaluation strategies observed align with Amazeen’s (2024) Misinformation Recognition and Response
Model, but not all elements of the model could be considered in the study. With regard to the role of conceptions (RQ4),
the initial step of informational problem identification proved particularly relevant. Students frequently compared pre-
sented information with their prior conceptions of climate change to varying degrees. When inconsistencies were de-
tected, they engaged in deeper evaluation with more criteria, which confirms Amazeen’s model assumption that recog-
nition occurs as a result of perceived contradictions. Importantly, due to the methodological design of this study, we
did not observe any evidence of a backfire effect. However, the results suggest that conceptions should be considered
as a distinct and influential factor within the model, rather than being implicitly included within dispositional variables
which include age, education, ideology, need for cognition, and motivational goals.

The evaluation types identified in this study further illustrate the heterogeneity of the evaluation approaches. For
instance, type 5 (conceptions-based evaluators) demonstrates sophisticated conceptions and applies multiple criteria,
whereas type 1 (uncritical acceptors) lacks conceptions and hardly recognises any news correctly. Interestingly, type 4
(strategic evaluators) identifies many news items correctly despite limited conceptions, indicating that strategic ap-
proaches can compensate for conceptual gaps. This finding underscores the significant role of the heuristics discussed
in chapters 2.2 and 2.3, as they appear to function as compensatory mechanisms that enable effective information
evaluation even in the absence of comprehensive conceptions.
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The assumption that well-developed conceptions alone guarantee effective evaluation can be questioned. Instead,
it points to a more complex interaction between conceptions and strategic reasoning, where heuristics play a key role.
These heuristics act as mental shortcuts that help learners bridge gaps in their understanding and still make plausible
judgments.

Previous research has primarily highlighted the importance of media literacy and critical thinking skills for detecting
fake news (Hintermann et al., 2020; Lutzke et al., 2019; Pilgrim et al., 2019). Our study extends this perspective by
providing empirical evidence on the role of primary school students’ conceptions of climate change in the evaluation
process. The findings show that these conceptions play a significant role, particularly in guiding plausibility checks and
logical reasoning during the assessment of information. At the same time, the finding that some students rely heavily
on intuitive judgments echoes earlier studies on adolescents’ heuristic-based evaluation (Lewandowsky et al., 2017).

The results suggest that existing theoretical models should integrate conceptions more explicitly as a factor influ-
encing evaluation. While Amazeen’s model (2024) provides a valuable framework, our data indicate that conceptions
not only shape recognition but also affect the depth and quality of subsequent evaluation steps. Furthermore, the five
evaluation types point to potential developmental trajectories. The study showed this for type 3. Students of type 3
(Emerging reflective evaluators) appear to be in a transitional phase toward more advanced evaluation skills. This sug-
gests that their development could provide valuable insights for future research on how evaluation abilities progress
over time.

6. Conclusions
6.1. Limitations and Future Directions

Several limitations need to be considered when interpreting the findings. First, the methodological design was
strongly oriented toward students’ conceptions, which may have influenced the students’ evaluation process. By explic-
itly asking students to justify their decisions, the interviews might have prompted them to draw more heavily on their
conceptions than they would in spontaneous online contexts.

Second, as the data analysis showed in retrospect, the extent to which the interviewer followed up on students’
statements varied across interviews, which may have influenced the depth of their responses. Some students were
encouraged to elaborate more than others, which could have introduced variability in the data.

Third, individual differences in personality and decision-making speed may have influenced the evaluation process.
Fourth, the stimulus material was designed to appear highly authentic, which may explain why visual features such as
image manipulation were rarely mentioned as evaluation criteria. Finally, the binary judgment format (“True” vs. “Fake”)
does not capture the complexity of real-world evaluation, where credibility often exists on a continuum. Future research
could consider more nuanced assessment formats to better reflect authentic decision-making processes.

Fourth, the evaluation task was administered after the interviewees had already discussed fake news in detail,
which likely made them more attentive and critical than they would be in everyday encounters with fake news; this
sequencing should therefore be considered a limitation of the study.

Fifth, we were not permitted to collect any additional demographic data in this study and were therefore unable
to consider such variables in the data analysis.

Further studies should employ larger samples to enable quantitative analyses of the relationship between concep-
tions and evaluation skills. Future research could also examine the specific role of climate-related misconceptions in
evaluation processes, given their documented prevalence and influence on students’ geographical understanding (Skod-
ova et al., 2025). Expanding the focus beyond climate change to other geography-related topics could reveal whether
the observed patterns are topic-specific or more widely applicable. Longitudinal designs could clarify whether the iden-
tified types represent developmental stages. Additionally, exploring correlations between fake news evaluation and
other cognitive abilities would provide valuable insights into underlying competencies.

6.2. Implications of the Results for Geography Teaching Practice

The findings have implications not only for geography education, but also for climate change education, education
for sustainable development, and for teaching contexts that address SSI. First, the observed diversity of evaluation types
indicates that students do not approach information in a uniform way; rather, they employ strategies ranging from
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intuitive judgments to systematic reasoning. This variability means that a one-size-fits-all approach in teaching evalua-
tion skills is insufficient. Teachers should therefore recognise that students differ not only in their conceptual under-
standing of climate change but also in how they assess the credibility and plausibility of information. It is essential to
make students aware of why evaluating information matters.

To address this, instructional design should integrate two complementary components: (1) conceptual develop-
ment, ensuring that students build scientifically accurate and interconnected conceptions about climate change, and

(2) explicit training in critical evaluation skills, such as checking source credibility, identifying reasoning errors, and
applying plausibility checks. These components should not be taught in isolation; rather, they need to be integrated so
that students learn to use their conceptions as a resource when evaluating information.

Teachers may need to provide varied scaffolds and tasks that address different levels of evaluation abilities. For
example, some students might benefit from guided discussions using structured criteria, while others could engage in
more autonomous analysis of information sources. This approach ensures that all learners, regardless of their starting
point, develop both robust conceptions and the ability to critically engage with socio-scientific issues such as climate
change.

Evidence-based strategies can further strengthen these efforts. According to Ecker et al. (2022), two approaches
are particularly promising even at the primary school level: prebunking (pre-emptive intervention) and debunking (re-
active intervention). Prebunking involves exposing students to weakened examples of fake news and explaining typical
reasoning errors before they encounter false information in real contexts. This approach, grounded in inoculation the-
ory, has proven effective in increasing resilience to fake news (van der Linden et al., 2017; Cook et al., 2018). In primary
education, such interventions can be implemented through playful activities, such as evaluating age-appropriate fake
news examples on climate change, expressing assumptions, and discussing why they are misleading.

Since many students rely on intuitive judgments, explicit instruction in systematic evaluation criteria (e.g., source
credibility, plausibility checks) is essential. Finally, the strong link between conceptions and evaluation observed in this
study highlights the importance of developing scientifically accurate and interconnected conceptions of climate change.
Lessons should therefore integrate content learning with evaluation training, enabling students to use their conceptions
as a resource for evaluating information.

In our study, the fake news examples used were deliberately designed as weakened examples. The findings indicate
that these examples were highly effective in initiating reflection processes: they provided a coherent anchor for stu-
dents to think about the phenomenon of fake news and enabled them to identify criteria that are helpful for evaluation.
Consequently, weakened examples appear particularly suitable for training these evaluation skills in geography educa-
tion. In addition, action-oriented approaches could further support this learning process. For instance, having students
create their own fake news could prompt them to apply evaluation criteria and draw on their conceptions, thereby
offering an action-oriented opportunity to foster relevant skills.

Teaching practice should also consider the role of artificial intelligence (Al). Al-based tools can support students in
evaluating fake news. Integrating such technologies can make evaluation training more authentic and prepare learners
for digital information environments. This is particularly relevant as current Al applications in geography focus predom-
inantly on physical and technical analyses, while evaluative and cognitively oriented processes remain largely unex-
plored (Oglaker & Uzun, 2025).

In a broader perspective, the ability to detect fake news can be seen as a preparatory step toward more advanced
competencies required in secondary education and beyond, where students must deal with SSI and therefore not only
distinguish between true and false information but also evaluate the quality of sources on a continuous scale.

Overall, these results underline that geography teaching must respond to the increasing uncertainty that charac-
terises today’s information environments. Students are confronted not only with incomplete or contradictory explana-
tions but also with fake news that deliberately distort climate-related evidence. Preparing learners for these conditions
is essential for powerful teaching in a world in transition: students need opportunities to practise navigating ambiguity,
identifying misleading claims, and grounding their judgments in scientifically accurate conceptions.
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