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Educational myths among teachers: prevalence and
refutational intervention for belief change
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Educational myths tend to be very popular among teachers worldwide, and they have the

potential to mislead teachers in their instructional decisions and practices. Following a

comprehensive and holistic approach, this study, firstly, aims to reveal the prevalence of

educational myths among in-service teachers, the channels through which these myths

disseminate among teachers, and their impact on teachers’ professional practices. Secondly,

this study assesses the effectiveness of three distinct refutation text types (refutation-only,

refutation with explanation, and refutation with anecdotal explanation) in altering teachers’

beliefs concerning educational myths. The study employed mixed method research with 518

primary and middle school teachers participating. Data were collected using surveys with

close and open-ended questions. An experiment involving 132 teachers, divided into three

groups (refutation-only, n= 41; refutation with anecdotal explanation, n= 45; and refutation

with explanation, n= 46), was conducted to change teachers’ beliefs in educational myths.

Results indicated that educational myths are common among teachers, with multiple intel-

ligences, learning styles, and violent digital games being the most prevalent. The primary

dissemination channels of myths are teachers’ undergraduate education. Teachers often

consider educational myths in their lessons and other educational activities. The study also

revealed that anecdotal interventions are more effective in dispelling myths. The significant

takeaway from this study is that educational myths are commonly accepted by the teachers,

and it is very difficult to change their beliefs after they were exposed to them. The study

highlights the persistence of educational myths and the challenges in debunking them,

suggesting implications for teacher training and evidence-based professional development.
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Introduction

Urban educational myths refer to widespread but scienti-
fically unsupported beliefs about how learning and
teaching should occur (De Bruyckere et al., 2015, 2020).

These misconceptions, although appealing in educational dis-
course, lack empirical validation and can lead to ineffective
pedagogical decisions. Research across various countries has
consistently shown that such myths are prevalent among teachers
(Ferrero et al., 2016; Newton & Salvi, 2020; Torrijos-Muelas et al.,
2021). Among the most frequently endorsed myths are the
learning styles, multiple intelligences, Maslow’s hierarchy of
needs pyramid, negative effects of violent digital games, and 21st-
century skills. What follows is a brief overview of these common
myths and the scientific critiques surrounding them.

Despite the widespread belief that students learn best when
instruction matches their preferred sensory modality (visual,
auditory, kinesthetic), there is no robust empirical evidence
supporting the effectiveness of this practice (Kirschner, 2017;
Newton & Salvi, 2020; Pashler et al., 2008). Studies showed that
more than 90% of teachers still endorse this myth (Bukina et al.,
2023; Ferrero et al., 2016; Janati Idrissi et al., 2020; Tovazzi et al.,
2020; Tunga & Çağıltay, 2023). Most concepts of learning styles
categorize people into distinct groups, but objective research
offers very little support for learning style practices. Furthermore,
nearly every study claiming to back learning styles falls short on
basic scientific validity (Kirschner, 2017). Additionally, the cur-
rent evidence does not adequately support integrating learning
style assessments into educational practice to enhance academic
results (e.g., Clinton-Lisell & Litzinger, 2024; Pashler et al., 2008).
Moreover, these studies also indicated that the majority of tea-
chers persist in believing myths, such as the 10% brain usage
myth, the myth of hemispheric dominance (left and right-brained
learners), and multiple intelligences. The multiple intelligences
theory, popularized by Gardner (1983), suggests individuals have
distinct kinds of intelligences. Teachers who apply this theory
have certainly done valuable work by recognizing individual
differences. However, the theory’s foundations appear somewhat
shaky. Notably, even Howard Gardner himself believes it has
often been misinterpreted in education by creating just as many
different tests to measure each child’s performance in every single
intelligence. This completely distorts the original theory (De
Bruyckere et al., 2015). This theory has been influential in edu-
cation; however, empirical attempts to validate distinct intelli-
gences and their instructional implications have yielded limited
support (Waterhouse, 2006). The theory’s appeal often over-
shadows its lack of testability and application reliability. Maslow’s
hierarchy of needs, particularly the pyramid structure, is often
used in education to suggest a fixed order of student needs.
Maslow’s pyramid is easily one of the most famous in science.
However, he never actually drew a pyramid. While Maslow cer-
tainly described a hierarchy, he did not present it in the famous
pyramid shape we know today (Bridgman et al., 2019; De
Bruyckere et al., 2015). Recent studies indicate that the rigid
hierarchical structure oversimplifies human motivation, failing to
accurately show how needs are truly prioritized or met in
everyday life (Compton, 2018). Perhaps the most lasting part of
Maslow’s theory is his concept of organizing fundamental human
motivations into a hierarchy. This arrangement suggested that
some motives are simply more pressing than others, which then
take priority over still others (Kenrick et al., 2010). Yet, the theory
has its flaws. For instance, someone dealing with health issues can
still simultaneously desire beauty and wisdom (De Bruyckere
et al., 2015). As a result, there is limited empirical support for the
idea that one set of needs must be fully met before others become
motivational (Compton, 2018; Wahba & Bridwell, 1976). The
influence of video games on aggression has fueled decades of

discussion in both scholarly and public spheres. These games are
frequently depicted as significant drivers of aggressive behavior
(Lacko et al., 2024). On the contrary, the notion that violent
digital games directly lead to aggression in children is highly
debated. The majority of the studies, including meta-analyses
showed no or negligible context-dependent evidence suggesting
playing violent games directly leads to aggressive behavior (e.g.,
Ferguson, 2015; Przybylski & Weinstein, 2019). A recent study
only found a small effect between violent video games and sub-
sequent physically aggressive behavior (Burkhardt & Lenhard,
2022). Finally, the concept of 21st-century skills, though well-
intentioned, often lacks specificity and empirical grounding. The
concept of 21st-century skills has sparked a lot of discussion,
debate, and criticism (De Bruyckere et al., 2020; Tight, 2021).
Looking at the skills deemed important, the obvious takeaway is
that core, generic, key, transferable, and 21st-century skills are
essentially the same thing (Tight, 2021). A review of 21st century
skills revealed a noticeable gap in educators’ understanding of
21st-century skills and what these skills really entail (Kain et al.,
2024). Over the last few decades, the idea of 21st-century skills
has become a widely uncritically accepted educational buzzword
(Lucas, 2019). Despite the agreement on the importance of the
21st Century Skills, there is still no single, unified way to define
them (Joynes et al., 2019). What is more, these skills are not new
and have actually been essential since the very beginning of
human civilization (De Bruyckere et al., 2020). Thus, attributing
these skills exclusively to the 21st century is an overstatement and
constitutes an exaggerated claim. While technology proficiency is
an important component of 21st-century skills, equating the
entire concept with digital literacy is reductive. Core 21st-century
frameworks (e.g., P21, OECD) emphasize a much broader set of
competencies, including critical thinking, collaboration, and
adaptability (Kereluik et al., 2013; Mishra & Mehta, 2017).

Endorsing such myths may result in the inefficient use of time
and resources and may adversely affect educational quality (Janati
Idrissi et al., 2020; Pashler et al., 2008; Pasquinelli 2012).
Therefore, there is an urgent need to develop effective interven-
tions aimed at reducing belief in educational myths. While some
studies have tested the impact of training programs on myth
reduction, the effectiveness of such training programs vary.
Although teachers gain better knowledge of brain function and
learning, many continue to endorse neuromyths (Im et al., 2018;
Macdonald et al., 2017; Rogers & Cheung, 2020). An alternative
approach involves the use of refutation texts, which confront
misconceptions directly by juxtaposing them with scientific evi-
dence. This method has proven effective in reducing belief in
myths across various domains, including vaccines (Vaughn &
Johnson, 2018), climate change (Danielson et al., 2016), geneti-
cally modified foods (Heddy et al., 2017), and educational psy-
chology (Kowalski & Taylor, 2009), as well as neuromyths
specifically (Bukina et al., 2023; Lithander et al., 2021).

Although refutational studies have been conducted over the
years, the number of refutation studies focusing on educational
myths is notably lower compared to other research domains.
Essentially, there is limited understanding regarding the effec-
tiveness of refutational texts in dispelling educational myths,
particularly the most persistent ones, and the specific type of
refutation text that should be utilized remains unclear. Moreover,
how teachers consider and address educational myths when
designing and teaching their lessons remains underexplored. In
this context, this study holds two main purposes, aiming for a
comprehensive and holistic approach. Firstly, it aims to deter-
mine the prevalence of educational myths among in-service tea-
chers, the channels through which these myths disseminate
among teachers, and their impact on teachers’ professional
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practices. Secondly, this study assesses the effectiveness of three
distinct refutation text types (refutation-only, refutation with
explanation, and refutation with anecdotal explanation) in alter-
ing teachers’ beliefs concerning educational myths. Based on
these purposes, this study focuses on the following research
questions:

1. What is the prevalence of educational myths among
teachers?

2. What are the dissemination channels of most endorsed
educational myths?

3. What effects do different refutation-based interventions
(refutation-only, refutation with scientific explanation, and
refutation with anecdotal explanation) have on dispelling
educational myths?

4. How, if at all, do teachers participating in the experiment
incorporate widely endorsed educational myths into their
lesson planning and classroom practices?

Literature review
The origins and dissemination of myths. The origins of myths
can be located in various sources and myths can be spread either
intentionally or unintentionally. According to the Organization
for Economic Co-operation and Development (OECD) (2002)
report, myths can begin with a misunderstanding, a mis-
interpretation, or even an intentional distortion of scientific stu-
dies. Indeed, the report implies that the nature of science itself,
which relies on a trial-and-error mechanism, can sometimes
inadvertently contribute to the creation of myths.

Science is built upon a hypothesis-testing process in which
researchers propose hypotheses based on observations, and these
hypotheses either become theories or are refuted. Myths can
emerge in this process when a hypothesis is disproven. Correcting
such misconceptions, once retracted from scientific literature,
often struggles to disseminate the updated status. These
retractions create gaps in people’s understanding. Without viable
alternative information, individuals may persist in believing
retracted misinformation, allowing it to endure (Ecker et al.,
2014). For example, the myth of learning styles was a highly
popular study subject in the field of education until 2000s. Even
though it is now widely recognized that learning styles are a myth,
recent studies have shown that the majority of teachers still
believe in the concept (Newton & Salvi, 2020).

After a myth originates, its dissemination occurs through
various means (Lewandowsky et al., 2012). In earlier times, myths
were primarily spread among people through rumors, but in
recent years, the media and the internet have significantly
contributed to the propagation of myths. A notable example
illustrating the impact of media on myth dissemination is the
movie ‘Lucy’, which was based on the myth that humans only use
10% of their brain. Besides traditional media, the internet,
including social media platforms, has played a significant role in
the dissemination of myths. Lewandowsky et al. (2012) high-
lighted the impact of Web 2.0 development, which allows user-
generated content to be accessible to every internet user. At times,
commercial services also contribute to myth dissemination. For
instance, the BrainGym curriculum brain games are aimed at
enhancing the neglected hemisphere of the brain (left brain-right
brain), and companies selling seminars and inventories regarding
learning styles serve as notable examples (Çağıltay & Tunga,
2022; OECD, 2007). Another prominent channel for disseminat-
ing myths is education itself, where a considerable amount of
misinformation can be acquired in universities or through in-
service education programs (Rogers & Cheung, 2020; Torrijos-
Muelas et al., 2021). Studies indicate that even faculty members

maintain beliefs in myths, such as learning styles and multiple
intelligences (van Dijk & Lane, 2020).

Conceptual change and refutations text. There is a widespread
belief among teachers that dispelling misconceptions is often even
more challenging than teaching an entirely new concept. Chi
(2009) indirectly alluded to this by categorizing learning into
three distinct conditions based on learners’ prior knowledge. The
first condition involves students with no prior knowledge of the
concept. The second includes students who possess some
knowledge but lack a comprehensive understanding of the con-
cept. The third, and perhaps the most challenging, arises when
students hold inaccurate knowledge about the concept. In such
cases, learning necessitates conceptual change rather than simply
filling gaps or adding new knowledge, which involves rectifying or
substituting mistaken ideas held in the mind (Vosniadou, 2013).
This process can also be explained using Piaget’s concepts of
accommodation and assimilation (Posner et al., 1982). Assim-
ilation occurs when new information fits comfortably within pre-
existing schemas, which can be seen as conceptual growth.
Conversely, accommodation happens when schemas need to be
restructured to incorporate new information, known as con-
ceptual change.

Various theoretical studies have focused on how conceptual
change occurs (see review of Treagust & Duit, 2008). The
Knowledge Revision Components Framework (KReC) (Ken-
deou et al., 2014) asserts that the process of knowledge revision
involves integrating old knowledge stored in long-term
memory with newly acquired information. This framework
operates on the assumption that information stored in long-
term memory cannot be eradicated but can be activated by
learners. Ecker et al. (2014) explained that memory does not
work like a blackboard. On the contrary, human memory has
evolved to maintain stable representations in our minds, and
pieces of information stored in memory are rarely completely
wiped out and overwritten. Instead, they tend to persist in the
background, and access to them gradually diminishes. There-
fore, prior knowledge activation is necessary to ensure
conceptual change.

To facilitate conceptual change and learning, a variety of text
types have been used, such as expository texts and refutational
texts. Expository texts are composed of scientific facts in detail
without referring to misconceptions and are usually employed in
textbooks (Tippett, 2010). On the other hand, refutation texts, a
specialized form of text, comprise two essential components: the
myth statements themselves and explicit refutations (Tippett,
2010). Expository texts have failed to promote conceptual change
and learning, whereas refutational texts are seen as promising
tools for ensuring conceptual change (Sinatra & Broughton,
2011). A meta-analysis by Schroeder and Kucera (2022) indicated
that refutational texts are much more effective than non-
refutational texts in conceptual change and learning studies.
Refutation texts aim to stimulate both the inaccurate old
information and the newly established correct information,
facilitating knowledge revision (Kendeou et al., 2014). Different
kinds of refutational texts have been employed, but research
focusing on the most effective refutational text type yields
inconsistent results, which might be due to the demographic
differences and preferences of participants (Tippett, 2010).
Anecdotal refutational texts, which are based on teachers’
professional experiences rather than purely scientific explana-
tions, are one such type. Menz et al. (2021) hypothesized that this
kind of refutational text could be more beneficial for dispelling
myth endorsement within the teachers’ community based on a
study of Bråten and Ferguson (2015) that revealed teachers did
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not rely on research findings to design and implement their
educational decisions.

The literature review explored the origins, dissemination, and
persistence of educational myths, highlighting how these myths
arise from misunderstandings or distortions of scientific facts and
are propagated through various channels, including media, the
internet, commercial services, and education itself. The persis-
tence of myths like learning styles among teachers underscores
the challenge of correcting such misconceptions. Conceptual
change, essential for dispelling myths, involves replacing
inaccurate knowledge with accurate information, a process
facilitated by refutational texts. Refutational texts, which directly
address and refute myths, have proven more effective than
expository texts in promoting conceptual change. However, the
effectiveness of different types of refutational texts, such as
anecdotal refutational texts, varies and requires further investiga-
tion. While the literature establishes the widespread prevalence of
educational myths and the general effectiveness of refutational
texts in promoting conceptual change, there is limited research on
the most effective type of refutational text for altering teachers’
beliefs. Specifically, the potential of anecdotal refutational texts,
which draw on teachers’ professional experiences, remains
underexplored. This study aims to address this gap by assessing
the effectiveness of various refutational text types in changing
teachers’ beliefs about educational myths.

Methodology
Research design. This study aimed to investigate the prevalence
of educational myths among Turkish in-service primary and
middle school teachers, dissemination channels of the myths, and
their influence on teachers’ teaching practices. This study also
assessed the effectiveness of three distinct refutation text types
(refutation-only, refutation with explanation, and refutation with
anecdotal explanation) in altering teachers’ beliefs concerning
educational myths. For these purposes, this study followed a
comprehensive and holistic approach and employed a multi-
phase mixed-methods design (Creswell, 2014). Multi-phase
mixed methods research involves multiple phases, often com-
bining quantitative, qualitative, or both types of studies, focused
on a common objective. Common in evaluation studies, each
phase builds on the next to address the overall goal of the
research. Figure 1 shows the overall research design of the study.

The first phase of this study began by assessing the prevalence
of myths among teachers. The results from this phase informed
the second phase, in which the primary dissemination channels of
the five most prevalent myths were examined. Additionally, an
intervention was conducted to test and compare the effectiveness
of three types of refutation (refutation-only, refutation with
scientific explanation, and refutation with anecdotal explanation)
in altering teachers’ beliefs about these myths: multiple
intelligences, learning styles, violent digital games, Maslow’s
hierarchy of needs pyramid, and 21st-century skills. Lastly, the
second phase informed the third phase, which explored how, if at

all, teachers incorporate the most endorsed educational myths
into their lesson planning and classroom practices. All results
were merged in the discussion. With this research design, this
study ensured a systematic, replicable approach to studying
educational myths and testing debunking strategies. In order to
prevent social desirability and participant bias, the “myth”
keyword was not used in the measurement instruments.
Participants, measurement instruments, experiment design, data
collection procedure, and data analysis were explained in the
respective sections below.

Participants. Participants were recruited through convenience
sampling across diverse geographic regions in Turkey. The par-
ticipants of this study are 518 primary and middle school in-
service teachers of Turkey. Of these participants, 421 (81.3%)
were female, and 97 (18.7%) were male. The ages of participants
were between 24 and 60 (M= 39.60, SD= 6.93). Ranging from 1
to 38, the participants had varying years of teaching experience
(M= 16.25, SD= 6.88). More than half of the participants
(n= 322, 62.2%) teach at primary school level, 34% (n= 176)
teach at middle school level, and 3.9% (n= 20) teach at both
levels. Only a small proportion of participants (n= 41, 7.9%) had
taken a course related to neuroscience. All participants work in
public schools under the Ministry of National Education and
volunteered for this study. The experimental sub-study (n= 132)
used a purposive sampling method to select participants based on
specific criteria, which is the number of myths they endorse, to
capture diverse perspectives relevant to the research question, and
they were randomly assigned to intervention groups. Of these
participants, 107 (81.1%) were female and 25 (18.9%) were male.
The participants’ ages ranged from 25 to 58 years (M= 39.31,
SD= 7.02), and their teaching experience ranged from 2 to 35
years (M= 16.02, SD= 7.11). A majority of these participants
(n= 81, 61.4%) teach at the primary school level, while 45 par-
ticipants (34.1%) teach at the middle school level, and 6 (4.5%)
teach at both levels. A very small number of participants (n= 9,
6.8%) had taken a course related to neuroscience.

Measurement instruments. The data were collected using online
instruments, including close and open-ended questions.

Personal information form and educational myth questionnaire.
The measurement instrument consisted of two main sections. The
first section included a personal information form designed to
collect demographic data, such as gender, field of expertise,
teaching experience, and participants’ reading habits regarding
popular science and peer-reviewed academic publications.

The second section comprised 16 statements, all of which
reflect widely circulated myth statements that are scientifically
inaccurate, despite their common acceptance in educational
contexts. A large proportion of the items were derived from
previously validated neuromyth surveys (Dekker et al., 2012;
Herculano-Houzel, 2002), including myths, such as learning

Fig. 1 Overall research design of the study.
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styles, hemispheric dominance, the Mozart effect, and the 10%
brain usage myth. Additionally, five further myth statements—
concerning the effects of violent video games, Maslow’s hierarchy
of needs, digital natives, multiple intelligences theory, and the
10,000 hours principle—were incorporated based on the works of
De Bruyckere et al. (2015, 2020). Participants were asked to
respond to each statement by choosing one of the following
options: Correct, Incorrect, or Do not know. Each statement
represented a commonly held but scientifically inaccurate educa-
tional myth. Therefore, selecting “Correct” indicated that the
participant endorsed the myth, while selecting “Incorrect” reflected
rejection of the myth (i.e., not endorsing the myth), in line with
current scientific evidence. The “Do not know” option captured
participants’ uncertainty or lack of familiarity with the statement.

All items were developed in Turkish. Their wording was
reviewed for linguistic clarity and appropriateness for the target
audience. Furthermore, the items were evaluated by experts in
terms of conceptual clarity, language accuracy, and scientific
validity. In the process of item formulation and adaptation,
previously conducted studies within the Turkish context (Dündar
& Gündüz, 2016; Karakus et al., 2015; Tunga & Çağıltay, 2023)
were also taken into consideration.

Dissemination channels survey. To identify the dissemination
channels for the myths, teachers were questioned regarding their
exposure to each myth item. A range of options was provided for
teachers to specify the channels through which they encountered
these myths. These options encompassed exposure ‘during their
undergraduate education’, ‘from colleagues’, ‘from friends’, ‘from
exam books’, ‘from popular science books’, ‘from the internet
and/or social media’, and ‘from the professional training I
received’. Teachers were given the opportunity to select multiple
dissemination channel options.

Belief change question. To evaluate teachers’ belief change for the
myths after the intervention, a question with three options (Did
not change, Undecided, or Changed) was asked to teachers.

Open-ended question. After querying the dissemination channels,
an open-ended question was posed for the myths to investigate their
influence on teachers’ professional practices for the teachers in the
experiment. The question asked: ‘Do you consider this statement
when designing or conducting your lessons? If yes, kindly explain
briefly the actions you take.’ This inquiry aimed to discern the direct
impact of these myths on teachers’ teaching practices.

Experiment design. The experiment included three refutational
text materials prepared by the researchers. Expert opinions were
sought, and the texts were revised accordingly. Expert review
ensured that the intervention materials have potential to debunk
myths accurately without any bias. The structure of the refuta-
tional materials is explained below:

Refutation only. This version of refutation texts consists solely of
two components—the myth statement followed by a concise
refutation sentence stating ‘This is false, without providing any
elaborated explanation (myth+ “This is false”).

Refutation with explanation. In this version, the refutational texts
include a detailed scientific explanation supported by citations
from relevant scientific studies (myth+ scientific explanation+
citations).

Refutation with anecdotal explanation. This version of refuta-
tional text contains an anecdotal form of explanation without

scientific citations. The content in this version aligns with the
refutation with the explanation version but is presented in a
much more informal language (myth+ informal, story-based
refutation).

For the experiment, participant teachers (n= 462) who
endorsed five prevalent myths were randomly assigned to three
intervention groups (n= 154) to minimize selection bias and
invited to participate in the second phase of the study via email.
Not all participants responded, specifically, 46 teachers agreed to
receive refutation with explanations, 45 agreed to receive
refutation with anecdotal explanations, and 41 agreed to receive
refutation-only materials. In total, 132 teachers participated in the
second phase of the study. The comparison of demographic
characteristics across intervention groups was conducted to
ensure group equivalence and to strengthen the internal validity
of the study. It was found that the groups showed no significant
differences in their background characteristics with respect to age
(p > 0.05), years of teaching experience (p > 0.05), gender
(p > 0.05) and the level of education taught (p > 0.05). These
results indicate that the groups were demographically balanced,
which strengthens the reliability of any observed differences in
belief change outcomes across intervention types. Teachers were
sent the related refutational texts via an online form. During this
phase, teachers were asked to indicate whether their beliefs about
the five most prevalent myths had changed after being exposed to
the refutational texts. A sample of the refutational texts is
provided in the Appendix.

Data collection procedure. The study was conducted between
April and May 2022. Before the study, ethical permission was
obtained from the Human Research Ethics Committee, and
informed consent was obtained from the participants. This study
consisted of three stages. The first stage of this study commenced
by assessing the prevalence of myths among teachers through an
educational myth questionnaire, which also included a personal
information section. A total of 518 teachers responded to this
survey. Subsequently, the participants’ responses to the 16 pre-
sented myths were evaluated. From these, the five most prevalent
myths—namely, multiple intelligences, learning styles, Maslow’s
hierarchy of needs pyramid, violent digital games, and 21st-
century skills—were identified as the most endorsed myths. In the
second phase, the experiment was conducted to test the effec-
tiveness of three refutational interventions and teachers’ belief
change was evaluated via the belief change question. Additionally,
the primary dissemination channels for the five prevalent myths
were identified by the dissemination channels survey. using
closed-ended items. In the third phase, an open-ended question
was used to explore how these erroneous beliefs (myths) influence
teachers’ teaching practices and to examine their educational
implications. To prevent multiple or duplicate submissions and to
ensure that each teacher provided only one response, the form
system required participants to log in using their email addresses.
While email addresses were initially collected with the responses,
researchers anonymized the data by assigning unique participant
IDs. Following the completion of the experiment, all email
addresses were permanently deleted to protect participant
confidentiality.

Data analysis. As previously explained under the measurement
instruments section, participants were asked to evaluate each
myth statement by selecting one of three options: Correct,
Incorrect, or Do not know. Selecting the “Correct” option indi-
cated that the participant endorsed the myth, meaning the par-
ticipant believed in that myth and accepted the scientifically
inaccurate claim to be true. In contrast, selecting the “Incorrect”

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-025-05470-y ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |         (2025) 12:1619 | https://doi.org/10.1057/s41599-025-05470-y 5



option indicated that the participant did not endorse the myth
and correctly rejected it, meaning the participant did not believe
in that myth and accurately identified the statement as a myth.
The frequencies of “Correct”, “Incorrect” and “Do not know”
options were computed for each myth statement and each par-
ticipant. To determine the degree to which each participant
believed in educational myths, the total number of “Correct”
options across all statements selected by the participants was
summed because selecting the “Correct” option indicated the
participant’s endorsement of the myth in the context of the
measurement instrument.

Then, descriptive statistics, including measures of central
tendency, were employed to present the prevalence of 16 myths
among teachers. Pearson’s chi-square test for independence was
employed to compare the effectiveness of different types of
refutational interventions on teachers’ belief change for the
myths. Bonferroni correction was done for the multiple
comparisons, and the p value was taken as 0.01 (0.05/5). The
strength of the associations was evaluated using Cramer’s V
coefficient. The dissemination channels of most endorsed
educational myths were analyzed using descriptive statistics.
The assumptions of the analyses were checked, and the necessary
assumptions were met for the quantitative analyses.

For analyzing the qualitative data on the influence of
educational myths on teaching practice, thematic analysis was
employed to determine the educational implications of myth
endorsement. The inductive approach was followed for the
analysis, and the data were coded following open coding.
Particularly, reflexive thematic analysis was followed by the steps
of Braun and Clarke (2006): Getting acquainted with the data,
producing initial codes, thinking about themes, examining the
themes, labeling themes, and creating the report. To enhance
rigor and mitigate researcher bias, two coders independently
analyzed a 20% subset of responses, achieving strong inter-coder
reliability (0.89). While thematic analysis prioritizes interpretive
depth instead of numerical agreement, this step provided
consistency in initial coding. Discrepancies were resolved through
discussion until consensus was reached, and the refined codebook
was then applied to the full data. To further strengthen
trustworthiness, multiple validation strategies were used. Pre-
liminary findings were reviewed by an external researcher
unaffiliated with the study (peer debrief). Representative quotes
in the findings were provided under the relevant codes to ground
interpretations in the data, and the raw data of the responses were
saved for trail. Finally, the context in which the study was
conducted was described in detail to facilitate the transfer of
findings to similar settings.

Results
Prevalence of myths among teachers. The total number of
endorsed myth statements, which are labeled as “Incorrect”
answers in Table 1, was calculated to determine the overall myth
prevalence among teachers is shown in the Table 1. It ranged
from 3 to 14 with a mean of 11.39 (SD= 1.93). Parallel to this,
the number of correct responses to the statements was also
summed up to indicate the severity of myths among teachers.
The correct responses ranged from 0 to 11 with a mean of 2.32
(SD= 1.57). This signals that the majority of teachers did not
recognize the myths. Overall, more than 50% of the teachers
endorse 14 of the 16 neuromyths. Five of these were the most
prevalent myths. 99% of the teachers believed that students learn
better the information presented in accordance with their
learning style (e.g., auditory, visual, kinesthetic). 95.8% of the
teachers believed that there are different types of intelligence,
such as verbal, mathematical, spatial, rhythmic, kinesthetic,

introvert, and extrovert. Similarly, 95.8% of the teachers believed
that violent digital games lead children and young people to
violence and aggressive behavior in real life. 89.2% of the tea-
chers were in favor of the statement “Maslow’s pyramid of needs
diagram shows people’s basic needs in order of importance”. In
the same way, 89.2% of the teachers were in favor of the state-
ment “To be successful in today’s world, it is necessary to have a
set of skills called 21st century skills”. Fortunately, 60% of the
teachers did not believe in the statement “Boys are better at math
than girls.” Regarding the statement “A minimum of 10,000 h of
planned work is required to become a globally recognized expert
in a field”, more than half of the teachers stated that they did not
know about this statement, and very few believed in this state-
ment. Table 1 provides the distribution of teachers’ answers to
myth statements.

Myths dissemination channels. Regarding the most prevalent
five myths, teachers were surveyed to ascertain the sources
through which they acquired knowledge of these statements, thus
uncovering their dissemination channels. Table 3 presents the
sources from which teachers reported learning or hearing about
five distinct myths. It is important to note that teachers had the
option to select more than one dissemination channel for each
myth statement. This data informs researchers and educators
about the prevalence of myths and their distribution, helping
them develop strategies to correct and prevent these mis-
conceptions in educational settings, ultimately enhancing the
quality of teaching and learning.

As evident from Table 2, the primary source of dissemination
for the myths surrounding multiple intelligences (f= 110,
83.33%), learning styles (f= 109, 82.58%), and Maslow’s
hierarchy of needs pyramid (f= 110, 83.33%) appears to be
undergraduate education. Subsequently, these myths also pro-
liferate through the professional training received by teachers.
The majority of the teachers have encountered these three myths
either during their undergraduate studies or through their
professional training. The findings also highlighted that the
remaining prevalent myths, namely, violent digital games (f= 86,
65.15%) and 21st-century skills (f= 103, 78.03%), were primarily
acquired through the professional training programs in which
teachers participate.

Intervention: the effectiveness of refutational interventions to
dispel educational myths. In order to alter teachers’ beliefs
concerning the five most prevalent educational myths, they were
exposed to refutation-only text, refutation with explanation, and
refutation with anecdotal explanation. After reading the refuta-
tional explanations, teachers were asked whether they had been
convinced that the statements are myths and therefore incorrect.
Figure 2 below shows three refutational interventions with respect
to belief change.

Despite scientific evidence debunking these myths, most
teachers still hold onto those. Table 3 presents the frequencies
and Chi-square results related to teachers’ belief change,
indicating whether their beliefs shifted or remained undecided
following the intervention.

Three interventions were used to explore whether educational
myths can be dispelled. A 3 × 3 Pearson’s chi-square test for
independence was conducted to discover which intervention was
effective in dispelling five educational myths. Pearson’s chi-
square test results showed a significant association between the
type of intervention (refutation, refutation explanation, and
anecdotal) and teachers’ belief change in five prevalent
educational myths: Multiple intelligences (χ2(4)= 34.98,
p < 0.01), learning styles (χ2(4)= 25.93, p < 0.01), violent digital
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games (χ2(4)= 20.39, p < 0.01), Maslow’s of hierarchy of needs
pyramid (χ2(4)= 39.69, p < 0.01), and 21st century skills
(χ2(4)= 46.31, p < 0.01). The results further indicated that
anecdotal intervention type is associated with more belief
change for multiple intelligences (Cramer’s V= 0.364), learning
styles (Cramer’s V= 0.313), violent digital games (Cramer’s
V= 0.278), and 21st century skills (Cramer’s V= 0.419)
whereas refutation explanation intervention type is associated
with more belief change for Maslow’s of hierarchy of needs
pyramid (Cramer’s V= 0.388). Regarding the strength of these

associations, Cramer’s V coefficient values showed a moderate to
large effect.

Influence of educational myths on teaching practice. For each
of the five most prevalent myths, teachers (n= 114) in the
experiment were asked whether they take them into consideration
when designing or teaching their lessons. The results were then
analyzed thematically for each prevalent myth. Almost all tea-
chers expressed agreement in considering these myth statements

Table 1 Distribution of teachers’ answers to myths.

Myth Statements Correct*

n (%)
Incorrect**

n (%)
Do not know
n (%)

Students learn better the information presented in accordance with their learning style (e.g., auditory,
visual, kinesthetic).

513
(99%)

2
(0.4%)

3
(0.6%)

There are different types of intelligence, such as verbal, mathematical, spatial, rhythmic, kinesthetic,
introvert and extrovert.

496
(95.8%)

15
(2.9%)

7
(1.4%)

Violent digital games lead children and young people to violence and aggressive behavior in real life. 496
(95.8%)

8
(1.5%)

14
(2.7%)

Maslow’s pyramid of needs diagram shows people’s basic needs in order of importance. 462
(89.2%)

18
(3.5%)

38
(7.3%)

To be successful in today’s world, it is necessary to have a set of skills called 21st-century skills. 462
(89.2%)

31
(6%)

25
(4.8%)

Storing memory in the brain is like storing information in a computer. Each memory is held in a small part
of the brain.

426
(82.2%)

48
(9.3%)

44
(8.5%)

Students who use the right hemisphere of their brain dominantly are more successful in creative academic
tasks, and students who use the left hemisphere of their brain dominantly in rational academic tasks.

410
(79.2%)

55
(10.6%)

53
(10.2%)

The effectiveness of learning can be demonstrated on a pyramid. For example, as demonstrated in Dale’s
cone of experience, people remember 10% of what they read, 26% of what they hear, and 30% of what
they see.

406
(78.4%)

48
(9.3%)

64
(12.4%)

Our brain can do more than one attention-demanding task at the same time. 405
(78.2%)

87
(16.8%)

26
(5%)

Digital natives need a different education than previous generations. 396
(76.4%)

23
(4.4%)

99
(19.1%)

Listening to classical music develops children’s intelligence. 351
(67.8%)

58
(11.2%)

109
(21%)

There are critical periods in childhood when some things cannot be learned later. 345
(66.6%)

128
(24.7%)

45
(8.7%)

We only use 10% of our brain. 262 (50.6%) 188
(36.3%)

68
(13.1%)

We learn 70% of what we learn informally, 20% from others, and only 10% through formal education. 258
(49.8%)

88
(17%)

172
(33.2%)

A minimum of 10,000 h of planned work is required to become a globally recognized expert in a field. 124
(23.9%)

94
(18.1%)

300
(57.9%)

Boys are better at math than girls. 86
(16.6%)

311
(60%)

121
(23.4%)

Note: All statements are myths. *: When participants select the “correct” option, this means they believe in that myth. **: When they select the “incorrect” option, this means they reject that myth.

Table 2 Distribution of the origins of the myths.

Dissemination channels Multiple
intelligences

Learning styles Violent digital
games

Maslow’s
pyramid

21st-century
skills

f % f % f % f % f %

During undergraduate education 110 83.33 109 82.58 39 29.55 110 83.33 36 27.27
From the professional training I received 61 46.21 61 46.21 86 65.15 63 47.73 103 78.03
From the internet and/or social media 32 24.24 34 25.76 29 21.97 28 21.21 62 46.97
From my colleagues 26 19.70 23 17.42 34 25.76 21 15.91 30 22.73
From exam books 24 18.18 19 14.39 4 3.03 32 24.24 9 6.82
From popular science books 20 15.15 24 18.18 39 29.55 23 17.42 39 29.55
From my friends 13 9.85 16 12.12 29 21.97 14 10.61 21 15.91

Note: Percentages (%) show the percentage of respondents among all participants (n= 132).
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for their lessons and other education-related activities. Subse-
quently, the thematic analysis results were presented.

Multiple intelligences. Regarding multiple intelligence, teachers
stated that they consider multiple intelligences while planning
their courses, conducting their courses, and evaluating their
courses. The codes revolve around teachers’ recognition of mul-
tiple intelligences, approaches to teaching, considering multiple
intelligences for using diverse methods to engage students and
support student centric teaching, and enabling differentiated
assessments.

Recognizing various intelligence types: Teachers are committed to
recognize multiple intelligences of their students. They always
keep those in mind as a roadmap when structuring their lessons.
They -incorrectly- think that this recognition allows them to
create a multifaceted learning environment where each student
can excel based on their unique strengths and abilities. Teachers
stated:

“I take care to think of appropriate activities to stimulate the
learning of students with different intelligence types.”

“Knowing that not all students are in the same intelligence
category, I determine their intelligence categories…”

Incorporating multiple intelligences into lessons: By acknowl-
edging various forms of intelligence, teachers ensure that their
teaching methods cater to students with diverse intelligence
types. Therefore, they incorporate multiple intelligences into
their lessons through varied teaching approaches and diverse
teaching techniques. In this way, teachers think that they are able
to create creative and engaging educational activities. Teachers
mentioned:

“By using different educational materials, I aim to make the
learning process more active and reach students with
different intelligence types.”

“I try to produce course content suitable for visual and
kinesthetic intelligence types with materials, posters and
games. I try to support students with auditory intelligence
with audio materials and content. I try to include activities
that suit each student’s intelligence type in some way.”

Fig. 2 Belief change for three distinct refutation conditions.

Table 3 Frequencies and chi-square results for belief change status.

Refutation
(n= 41)

Refutation
with explanation
(n= 46)

Refutation
Anecdotal
(n= 45)

χ2(4)

NC U C NC U C NC U C

Myth1 32
78%

2
4.9%

7
17.1%

10
21.7%

20
43.5%

16
34.8%

18
40%

8
17.8%

19
42.2%

34.98*

Myth2 28
68.3%

4
9.8%

9
22%

10
21.7%

17
37%

19
41.3%

15
33.3%

7
15.6%

23
51.1%

25.93*

Myth3 29
70.7%

4
9.8%

8
19.5%

15
32.6%

18
39.1%

13
28.3%

21
46.7%

6
13.3%

18
40%

20.39*

Myth4 31
75.6%

1
2.4%

9
22%

6
13%

19
41.3%

21
45.7%

17
37.8%

9
20%

19
42.2%

39.69*

Myth5 32
78%

2
4.9%

7
17.1%

6
13%

22
47.8%

18
39.1%

16
35.6%

8
17.8%

21
46.7%

46.31*

Note: Myth1: multiple intelligences, Myth2: learning styles, Myth3: violent digital games, Myth4: Maslow’s pyramid, Myth5: 21stt-century skills, NC: did not change, U: undecided, C: changed, *: p < 0.01.
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“Yes, while teaching an objective, I do different learning
activities for students with different intelligence types, such as
games, songs, and pictures.”

Using multiple intelligences for student-centric teaching: Tea-
chers observe individual intelligence types and follow student-
centric teaching and individualized instruction for creating
engaging and multisensory learning activities based on multiple
intelligences. Teachers expressed:

“I prepare an individualized teaching plan based on a
personalized teaching technique considering multiple
intelligences.”

“I observe each child’s learning channel and interests and
determine the activity content accordingly.”

“Yes, I use different multi-sensory materials to engage
multiple senses following multiple intelligences.”

Using multiple intelligences for offering differentiated assess-
ments: Understanding these different intelligences helps teachers
offer varied flexible assessments, including projects, and activities
that allow students to showcase their talents and learn in ways
that resonate best with them. Teachers stated:

“When I give research homework, I leave it flexible. Students
can express their understanding through painting, poetry,
song, drama, movement or any alternative way they choose.”

“I apply a planning and evaluation process, taking into
account that my children have different types of intelligence.”

Using multiple intelligences for guidance activities: counselor
teachers also leverage multiple intelligences to help students with
respect to personality traits, vocational interests, talents, and
career planning. They also use multiple intelligences for psy-
chological counseling and guidance sessions and seminars
catering to varied intelligences for a more comprehensive gui-
dance experience. Teachers reported:

“Since my branch is Guidance, I mostly use types of
intelligence to help students on issues, such as personality
types, professional interests and abilities, and career
planning.”

“Even though I do not convey academic information, I try to
create diversity in psychological counseling and guidance
when I provide classroom guidance and seminars by using
content that will appeal to the student’s intelligence types to
create internal awareness.”

Learning styles. Teachers’ recognition and incorporation of var-
ious learning styles stand as the central point in their instruc-
tional strategies. By recognizing the diversity of learning styles,
teachers purposefully structure their lessons to accommodate
these variations, aligning educational activities with different
styles while also integrating multiple intelligences. Instead of
using separate materials for each learning style, some teachers
integrate a variety of teaching techniques, such as group activ-
ities, hands-on experiences, teamwork, drama, and multimedia
resources to engage students’ different senses. Moreover, this
student-centric approach extends further as teachers create
personalized teaching plans tailored to individual learning styles
and interests, fostering a dynamic and inclusive learning
environment.

Recognizing learning styles: Teachers are committed to recognize
learning styles for structuring their lessons. They consider the
diversity of learning styles in planning their lessons. It also
appears that they attempt to link learning styles to multiple
intelligences. Teachers shared:

“Since different categories of intelligence reveal different
learning styles, I try to choose appropriate methods and
materials that will facilitate student learning.”

“While preparing visual and auditory activities, I prepare
interactive activities and games from Web 2.0 tools. I try to
plan activities that appeal to many different intelligence
areas, such as social stories and sand therapy.”

“I use the learning styles test…”

“I include visual, auditory, kinesthetic learning styles in a
learning objective.”

Incorporating learning styles into lessons: Being highly aware of
learning styles, teachers incorporate learning styles into their
lessons. For this, they try to align their educational activities with
different learning styles and carry out different educational
activities based on students’ different learning styles. They focus
on catering to different learning styles and engage students’
multiple senses in the learning process through diverse teaching
approaches and techniques, such as occasional group activities,
hands-on activities, teamwork, drama, games, and interactive
methods, in addition to multimedia learning resources, such as
videos, recordings, and audio-visual aids. Teachers remarked:

“I make the students do team work. I include activities that
will appeal to different learning styles in my lesson plan.”

“I make sure that the slides I use or the games I design or
find on the counter appeal to more than one sense of the
students.”

“I am an English teacher and the course materials are
designed to appeal to different learning styles.”

Using learning styles for student-centric teaching: Teachers have
a comprehensive approach to teaching that considers the diverse
needs and learning styles of their students individually. They
create personalized teaching plans based on individual learning
styles. For that, teachers observe individual learning styles and
adapt activities based on students’ interests. Teachers articulated:

“I observe the learning channel and interests of each child
and determine the activity content accordingly.”

“For students who I think have an auditory learning style, I
make it easier for them to memorize a topic that they need to
memorize in the mathematics lesson by singing it as an
improvised song.”

Violent digital games. The thematic analysis of the responses
highlights a multi-faceted approach within educational settings
concerning violent digital games, violence, and safety. Teachers
primarily focus on awareness and education, employing various
informative strategies, seminars, and conscious material selection
to enlighten both students and parents. Behavioral guidance
emerges prominently, emphasizing redirection towards non-
violent activities, offline engagement, and the promotion of
alternative, educational games. Additionally, there is a strong
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emphasis on risk mitigation and safety measures, including pre-
cautions against inappropriate content and the fostering of
awareness regarding online risks. Collaboration with parents and
involving students in the process underscores a holistic approach,
ensuring psychological and social well-being, cultivating healthy
communication, and addressing the impact of violent content on
the classroom environment.

Raising awareness: Teachers try to raise awareness among stu-
dents and parents through informative methods, seminars, and
conscious material selection in an educational setting.

Informative approaches: Teachers disseminate information
and guidance to both parents and students about digital games
including violence. It involves educational efforts focused on
providing information, possibly through various means, such as
discussions, handouts, or workshops. Teachers described:

“I inform the parents about violent digital games.”

“I provide guidance and information to students on this
subject.”

Seminars and presentations: Teachers perform awareness
activities, such as seminars or presentations to discuss solutions
or strategies to mitigate violent digital game issues or challenges,
such as advising parents on imposing restrictions on internet
usage to prevent violent digital game play for children. Teachers
reported:

“I often talk about digital games at meetings with parents.
We discuss ideas and suggestions on what we can do about
violent digital games. We organize seminars with the support
of the counselor.”

“Yes, I try to raise awareness among my students by
organizing seminars on this subject from time to time.”

“Since I am in primary school, my children are young, so I
see violent digital games as a big problem and I try to keep
my students away from such games by teaching them
traditional children’s games. I also try to raise awareness of
families through organizing parent information seminars.”

Conscious material selection: Teachers select their educational
materials carefully. They have a commitment to refrain from
showing violent videos or content during classes to create a
positive and conducive learning environment while ensuring that
the materials used are appropriate, beneficial and free from
violence. Additionally, they incorporate educational games into
lessons to make learning more engaging and effective. Teachers
noted:

“I use educational games in my lessons to direct my students
to educational games.”

“The effect of violent games and cartoons on the classroom
environment is quite high. I do not let my students watch
violent videos or films and play digital games containing
violence.”

Changing students’ focus: Teachers collectively showcase strate-
gies and efforts aimed at redirecting students’ focus towards
beneficial, non-violent activities and facilitating offline engage-
ments, ultimately contributing to their behavioral guidance and
overall development.

Redirection & alternative activities: Teachers take an
approach to guiding student behavior by redirecting their focus
towards non-violent and behaviorally beneficial activities. This

involves recommending games that promote desirable behaviors
and do not contain violent elements, aiming to steer their focus
towards informative and constructive content. Teachers
remarked:

“I recommend games that are non-violent and that will
provide desired behavior.”

“I try to direct my students to more educational games. First
of all, I teach them to use the internet and digital media
correctly.”

“To this end, I make my students play educational games,
read books on anger management and do drama activities.”

Facilitating offline activities: Teachers have efforts to help
students engage in offline activities, moving away from excessive
digital gaming or screen time. It involves planning extracurricular
activities outside school that encourage students to distance
themselves from digital games. Moreover, the approach empha-
sizes supporting and encouraging students to spend time
physically interacting with friends in real-life situations, fostering
interpersonal relationships and social skills. Teachers expressed:

“I help my students get away from digital games by planning
activities outside of school.”

“I support my students to spend physical time in real life and
with their friends.”

Risk mitigation and safety measures: Teachers focus on various
aspects, such as helping their students understand the risks
associated with technology and digital games, taking safety pre-
cautions and involving them in finding ways to mitigate the risks
associated with violent digital games and establishing healthy
communication.

Awareness of online risks: Teachers endeavor to provide their
students with the ability to use technology safely, warn against the
risks of digital games and try to raise awareness of their students’
families on this issue. Teachers stated:

“I do informative activities for my students to use technology
safely.”

“I warn my students and their families not to play violent digital
games.”

Safety precautions: Teachers take safety precautions by
stressing the avoidance of certain games among students,
encouraging educational gaming alternatives, and highlighting
the importance of parental supervision and awareness. Teachers
described:

“I make my students avoid playing such violent digital games.”
“I try to raise awareness among parents about these issues, and I

give parents the duty of supervision.”
Student involvement: Teachers foster partnerships with their

students and work together towards finding ways to mitigate the
risks associated with violent digital games and establishing
healthy communication. Teachers shared:

“I try to find different games with the students.”
“I do group work so that students can establish healthy

communication with each other while being away from the games.”

Maslow’s hierarchy of needs pyramid. In the educational land-
scape, the focal point lies in understanding and fulfilling the
hierarchical needs of students, drawing inspiration from Maslow’s
Hierarchy of Needs Pyramid. Teachers’ responses commonly
reflected attention to students’ basic needs, particularly regarding
nutrition and safety, aligns in part with Maslow’s framework.
However, while some teachers referenced Maslow’s structure,
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their emphasizing the importance of addressing students’ basic
needs practices may also stem from developmental concerns and
broader understanding of child development and well-being
rather than an explicit theoretical adherence to Maslow’s hier-
archy. Educators within this context place a strong emphasis on
recognizing and addressing these basic needs as a precursor to
advancing towards higher-order educational objectives.

Recognition of basic needs: Teachers acknowledge that a stu-
dent’s physiological, safety, belongingness, and esteem needs
must be met for effective learning. As educators, under-
standing the fundamental needs of students forms the cor-
nerstone of effective pedagogy within an educational
framework inspired by Maslow’s Hierarchy of Needs Pyramid.
Teachers reported:

“A hungry student cannot be ready to learn. If there is no
sense of trust, you cannot communicate. I carry out teaching
activities by taking all these into consideration.”

“I pay attention to Maslow’s steps. I work with students in
disadvantaged groups whose basic needs are not met.”

“Activities are planned from the base of the pyramid to the
top.”

Basic needs evaluation: Teachers continuously evaluate students’
needs to address any unmet requirements that may hinder their
educational progress. Teachers emphasize the importance of
continuous observation and assessment in identifying and
remedying any unmet needs that might hinder a student’s pro-
gress, highlighting the proactive approach taken to create an
optimal learning environment. Teachers shared:

“In order for students to understand the lesson, I make sure
that their physical needs are met as much as possible.”

“I first check whether my students’ basic needs are met, and
if they are not, I do my best to help them. Then I support
them on their path to self-actualization.”

“I make use of the hierarchy of needs when trying to provide
motivation in my lessons.”

Hierarchy of needs in education: Teachers emphasize the
importance of fulfilling basic needs before addressing higher-
order needs in the learning process. Furthermore, they under-
score the hierarchical nature of educational needs, emphasizing
the necessity of addressing basic needs prior to venturing into
higher-order educational objectives. Teachers explained:

“I think it is not right to expect the same success from every
student because it is not the right approach to expect a
student whose basic needs have not been met to reach higher
levels.”

“It is not healthy to move on to other needs without meeting
basic needs.”

“The individual whose compulsory needs cannot be met does
not need the next step.”

21st century skills. Teachers take 21st century skills seriously and
actively participate in continuous professional development to
stay current with technological advancements and apply their
knowledge in the classroom. Teachers lay as much emphasis on

technology integration and digital literacy, and they often
associate 21st century skills with technology incorrectly.
Regarding the 21st century skills, teachers try to promote 21st
century skills in their students. For this, they perform activities to
nurture their students’ skills. Given these, teachers see 21st cen-
tury skills as a must have skill. Only one teacher thinks these skills
are timeless, not just for the 21st century.

Continuous professional development: Teachers attend training
and workshops for self-improvement and keeping themselves
updated with technological developments so that they can
incorporate newly learned information and skills into their
teaching. Teachers remarked:

“I attach importance to my professional development on this
subject and try to keep myself as up-to-date as possible in
terms of education and technology. For example, I attended
Microsoft’s training for educators equipped with 21st century
skills and I try to reflect what I have learned to my lessons
and students.”

“I attend training to update myself.”

“I try to improve myself by attending in-service training in
order to follow innovations. I include group work in the
lessons and enable students to collaborate and make
presentations.”

Technology integration and digital literacy: Teachers associate
21st century skills with the use of digital technology. For these
reasons, they feel the need to integrate technology into their
lessons (especially Web 2.0 technologies), utilize digital resources
for learning and focus on developing students’ digital literacy.
Teachers articulated:

“Digitalization for 21st century skills is necessary to keep up
with the age. As time progresses, those who are behind the
times are doomed to decay.”

“21st century skills are based on using technology. I use
smart boards.”

“In our courses, we mainly teach lessons that increase
students’ digital competencies.”

“Especially digital literacy is at the forefront. We are trying
to raise digitally literate individuals.”

21st-century skills development: Teachers focus on their students’
21st century skill development. Particularly, they try to foster
critical thinking and problem-solving. They also encourage
innovation, teamwork, and collaboration through involving stu-
dents in projects. Teachers explained:

“I include topics, such as critical thinking, digital literacy,
environmental awareness, effective communication, avoiding
information pollution, innovation, social awareness both in
the classroom and in the students’ research and design
process.”

“In order for my students to have these skills, I make them
aware of their abilities and support them in every aspect.”

“When planning my lessons, I take care to plan activities
that will develop critical thinking, problem solving, commu-
nication with friends and creative thinking.”
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Discussion
The present study found that the majority of teachers endorsed
several myths, with more than 50% believing in 14 of the 16
myths identified. Learning styles, multiple intelligences, violent
digital games, Maslow’s hierarchy of needs pyramid, and 21st
century skills were identified as the most endorsed myths. Spe-
cifically, nearly all teachers believed in the idea that tailored
learning styles improve learning outcomes. A high percentage
also endorsed the myth of multiple intelligences. These results are
not surprising, as similar findings have been in evidence in several
different studies over a long period of time (Dekker et al., 2012;
Herculano-Houzel, 2002; Janati Idrissi et al., 2020; Khramova
et al., 2023; Menz et al., 2021; Torrijos-Muelas et al., 2021; Tunga
& Çağıltay, 2023).

The myths of learning styles and multiple intelligences have
always been teachers’ favorite myths. Some studies, such as Menz
et al. (2021) even reported that teachers continued to believe these
two myths even after being informed that they are myths.
Scholars like Nancekivell et al. (2020) found that teachers, espe-
cially those working with younger students, believed that learning
style is an inborn trait that also affects students’ cognitive abilities.
Tunga and Çağıltay (2023) discussed that teachers are a huma-
nistic community, and this strong support for learning styles and
multiple intelligences can be associated with the humanistic
messages these myths convey. They stated that statements con-
taining such messages, which emphasize the potential and
inherent worth of each student, are most approved by teachers,
while statements that emphasize inequalities, including gender
comparisons and male dominance, are less believed by teachers.
The present study also found consistent findings with their
assertion; the myth item “Boys are better at math than girls” was
found to be one of the least endorsed myths. This suggests that
while teachers may readily accept myths that align with their
humanistic views, they are less likely to endorse those that per-
petuate inequalities. This alignment with humanistic values
highlights the importance of addressing and correcting mis-
conceptions within the context of teacher education and profes-
sional development, ensuring that myths do not undermine
efforts to provide equitable and effective education for all
students.

The study also found that teachers predominantly believed in
the link between violent digital games and real-life aggression, the
concept of Maslow’s hierarchy of needs pyramid, and the
importance of 21st-century skills for success. However, research
has shown that there is no substantial link between playing video
games and antisocial or aggressive behaviors (De Bruyckere et al.,
2015; Dorantes-Argandar, 2021). Research indicates that video
games can contribute positively to children’s social and cognitive
skills, such as better eye-hand coordination, improved spatial
skills, and enhanced mental rotation abilities (Markey et al.,
2020). Similarly, Maslow’s hierarchy of needs, while popular in
educational settings, has been challenged as a myth. Recent
research suggests that the pyramid oversimplifies human moti-
vation and does not accurately reflect how needs are prioritized or
fulfilled in real life (Compton, 2018).

Furthermore, the notion of 21st-century skills as unique to our
time has also been questioned. The skills often labeled as 21st
century, such as critical thinking, problem-solving, and colla-
boration, are in fact timeless and have always been essential for
success in any era (De Bruyckere et al., 2015). The qualitative
findings revealed that many teachers associate 21st-century skills
primarily with a distinct set of skills centered around the use of
technology primarily. This suggests a narrower interpretation of
these skills and does not reflect a comprehensive understanding
of the broader 21st-century skills, which include competencies
beyond technology as well. While this association is evident in

several responses and shared across teachers, it should not be
generalized to represent the entire sample without further cor-
roboration. Additionally, this perspective indirectly validates that
those other skills labeled as 21st-century skills, such as commu-
nication and collaborative working, are not only essential in the
current era but have always been crucial for success. This mis-
understanding underscores the need for a broader and more
nuanced understanding of these skills, recognizing their timeless
importance and their broader applications beyond just techno-
logical competence. Addressing this misconception is vital for
enhancing educational practices and ensuring that teachers are
equipped to foster a well-rounded set of skills in their students,
which are necessary for their long-term success.

The results also shed light on the dissemination channels of
these myths. It was found that undergraduate education serves as
a primary source for myths related to multiple intelligences,
learning styles, and Maslow’s hierarchy of needs pyramid.
Additionally, professional training programs significantly con-
tribute to the dissemination of these myths. Conversely, the
myths surrounding violent digital games and 21st-century skills
are primarily acquired through professional training programs
attended by teachers. These findings highlight the fact that myths
are not inherently learned by teachers themselves; rather, they are
taught by university professors, underlining the critical role of
educators in perpetuating or dispelling misconceptions. Rogers &
Cheung (2020) have observed an increase in myth endorsement
among teachers during their education in teacher education
programs over the years. Students’ statements confirmed that
their belief in myths was reinforced by faculty members and
course materials. Previous studies (Newton & Miah, 2017; van
Dijk & Lane, 2020) have shown that academicians also have
endorsed various myths, so the results are sadly not surprising
and also consistent with studies investigating the dissemination
channels of myths.

The study also investigated the influences of myth adoption on
teaching practice. Teachers were asked whether they considered
the five most endorsed myth statements while designing and
implementing their teaching activities. Thematic analysis revealed
that teachers incorporate multiple intelligences and learning
styles into their lesson planning and teaching. They plan activities
with these concepts in mind, recognizing and addressing various
intelligence types and learning styles. Additionally, they use
instruments to evaluate their students’ intelligence types and
learning styles. It was also noted that teachers often use these
terms interchangeably, indicating concept confusion between
them, a finding similarly reported by Papadatou-Pastou et al.
(2021). Their practice seems aimed at creating teaching activities
that engage various senses through the use of audio and visual
materials, which actually aligns with the cognitive theory of
multimedia learning, although their intention was not based on a
correct understanding.

Other prevalent myths, including those about violent digital
games, Maslow’s Hierarchy of Needs Pyramid, and 21st-century
skills, also influence teachers’ practices. Teachers focus on raising
awareness among students and parents about the risks associated
with violent digital games through seminars, presentations, and
informative approaches. Several responses suggested that some
teachers view the fulfillment of basic needs as a prerequisite for
learning; in other words, they contend that fulfilling basic needs
precedes higher-order educational objectives. Although this belief
resembles Maslow’s framework, the data do not confirm a com-
prehensive endorsement of the entire hierarchy model. This can
also stem from a broader understanding of child development. As
a result, teachers prioritize understanding and meeting students’
basic needs and emphasize the continuous evaluation of these
needs to ensure a conducive learning environment. Additionally,
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teachers actively engage in continuous professional development
to integrate technology and digital literacy into their teaching,
viewing technology integration as essential for developing 21st-
century skills. Emphasis is placed on fostering critical thinking,
problem-solving, innovation, teamwork, and collaboration
among students.

The qualitative data analysis yielded results that appear to
contradict the existing literature, which suggests that the adoption
of neuromyths may negatively affect educational practices. In
contrast, the findings of the present study indicate that teachers,
despite relying on scientifically inaccurate beliefs, seem to strive to
enhance their teaching practices. In line with these findings, a
study by Horvath et al. (2018) comparing award-winning teachers
—recognized for their teaching performance—with non-award-
winning teachers found no significant differences between the
two groups in terms of myth adoption. This finding raises further
questions about the assumed negative consequences of myth
adoption in educational practice.

However, it cannot be concluded whether the efforts resulting
from myth adoption, as observed in this study, were beneficial for
students or, conversely, detrimental, potentially leading to a waste
of valuable instructional resources and time. The actual impact of
myth adoption in educational contexts could be more accurately
determined through intervention-based comparative studies.
Notably, such studies were already conducted years before the
widespread recognition of learning styles and multiple intelli-
gences theory as myths. Yet, they generally failed to provide
empirical evidence supporting the effectiveness of these approa-
ches, often reporting weak or non-significant effects on student
achievement. (Clinton-Lisell & Litsinger, 2024; Pashler et al.,
2008). Despite this, the amount of instructional effort and
resources consumed in implementing myth-driven practices
remains largely unknown. Existing studies have predominantly
focused on outcome measures, frequently overlooking the pre-
paratory work and instructional processes involved. As a result,
even though such practices may appear harmless, endorsing sci-
entifically inaccurate information in educational contexts is
inherently problematic. It risks normalizing misconceptions and
may lead to hidden costs—such as the misallocation of instruc-
tional time and pedagogical effort—that have yet to be system-
atically examined. It seems that, until such studies are conducted,
the safest and most efficient approach is to recommend and
implement evidence-based teaching practices in order to avoid
the unnecessary expenditure of these valuable resources.

The last but not least significant part of this study concerns
combating myth endorsement by comparing the effectiveness of
different refutation types. Three distinct refutation types, anec-
dotal and scientific explanations, and a refutation-only group
were compared. Results showed that anecdotal interventions were
more effective in changing beliefs related to multiple intelligences,
learning styles, violent digital games, and 21st century skills, while
scientific explanation interventions were more effective for
Maslow’s hierarchy of needs pyramid. The refutation-only
intervention was found to be the least effective, resulting in
belief changes in the least number of teachers. The refutation
literature has already shown that although refutation texts are
more beneficial than expository texts, providing only refutation
texts is not an effective strategy to overcome myth endorsement
(Schroeder & Kucera, 2022; Sinatra & Broughton, 2011). The
limited success of refutation-only interventions can be explained
by the Knowledge Revision Components (KReC) Framework
(Kendeou et al., 2014). KReC suggests that changing beliefs is not
about deleting old misconceptions but about integrating new
information with existing knowledge. Since misconceptions per-
sist and can reactivate, simply refuting them was not enough for
the teachers. Without adequate elaboration, as found in the

anecdotal or scientific explanation conditions, teachers may not
fully engage with or integrate the correct information, preventing
effective belief revision. In terms of comparison of refutational
text type, the findings are contradicted to the existing study
(Menz et al., 2021) which revealed that preservice teachers
changed misinformation more they read empirical version of
refutations rather than anecdotal. This discrepancy could be
attributed to several factors, including differences in participant
demographics, such as age and gender distribution. Specifically,
the Menz et al. (2021) study involved preservice teachers with an
average age of 22.08 years (SD= 3.35), whereas our study
involved in-service teachers with an average age of 39.31 years
(SD= 7.02). The differing effectiveness of anecdotal intervention
can be understood through the lens of Conceptual Change The-
ory (Posner et al., 1982). This theory suggests that people revise
their mistaken ideas when their current beliefs feel inadequate,
and new ways of thinking seem both understandable and rea-
sonable. For in-service teachers, anecdotal refutations might have
felt more relatable and personally meaningful, thus better meeting
the criteria for changing their beliefs. This outcome can also be
explained through Cognitive Dissonance Theory (Festinger,
1957). Anecdotal evidence, with its relatable and contradictory
experiences, is likely to generate greater emotional dissonance,
prompting a re-evaluation of beliefs. In contrast, while accurate,
scientific explanations might not provoke the same affective
tension required for genuine belief change. More experienced
teachers might value experience-based advice more highly, which
could explain the greater effectiveness of anecdotal interventions
in this context. Furthermore, our study had a higher proportion
of female participants, which might also influence the effective-
ness of different refutation types. While anecdotal interventions
showed greater effectiveness in this study, it is premature to draw
definitive conclusions about their superiority over empirical
refutations. More research is needed to build a robust evidence
base that can guide educators and policymakers in their efforts to
promote accurate knowledge and dispel misconceptions in edu-
cation. Besides, the limited number of studies specifically com-
paring these two types of refutational interventions’ effects on
teachers makes it difficult to make strong inferences. A com-
prehensive understanding of the mechanisms behind belief
changes and the factors influencing the efficacy of different
refutation types is essential for developing effective strategies to
combat educational myths.

Limitations and suggestions for future studies. The study used
only the immediate responses of teachers when they received
refutation interventions. To determine whether these results are
consistent over time or if the continued influence effect emerges,
it is necessary to conduct longitudinal studies. Additionally, while
this study investigated the prevalence of a large number of myths,
the refutation interventions primarily addressed the five most
strongly endorsed myths. Future research should expand the
scope of refutation interventions to include a broader range of
myths, including those that are less strongly adopted. Further-
more, the study compared only a limited number of refutation
styles. There are other types of refutations, including those sup-
ported by audio and visual formats, whose effectiveness on tea-
cher audiences could also contribute significantly to the literature.
Investigating these additional formats may provide valuable
insights into the most effective methods for debunking educa-
tional myths and enhancing teaching efficacy. A comprehensive
approach would better inform the development of targeted edu-
cational practices aimed at debunking myths and improving
instructional outcomes. While the sample of this study offers
valuable insights into educational myth prevalence and the
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refutational materials (see Appendix) allow for replication, the
use of convenience sampling limits the broad generalizability of
the findings. However, the results may still apply to similar
educational contexts, particularly those with comparable teacher
training systems and cultural settings.

Conclusion
The present study highlights the persistent belief in educational
myths among teachers, with particular emphasis on the myths of
learning styles, multiple intelligences, and the link between vio-
lent digital games and real-life aggression, 21st skills and the myth
of Maslow’s hierarchy of needs pyramid. Despite interventions,
these myths remain strongly held, underscoring the challenge of
conceptual change in educational settings.

The dissemination of myths through undergraduate education
and professional training programs emphasizes the critical role of
these institutions in either perpetuating or dispelling mis-
conceptions. Therefore, it is crucial to provide training on these
topics to faculty members in education faculties. Additionally, it
is also important to inform teachers and faculty members that
relying solely on popular science can contribute to myth endor-
sement. They should be encouraged to consult more reliable and
up-to-date sources, as scientific information evolves over time. By
raising awareness and promoting accurate information, the
quality of teacher education can be improved, ultimately enhan-
cing educational practices.

The study also found that anecdotal refutations were more
effective than scientific explanations in changing certain beliefs,
though both were more effective than providing refutations alone.
However, teachers displayed a strong resistance to changing their
views on deeply ingrained myths, such as learning styles and
multiple intelligences, suggesting the need for more robust and
ongoing interventions.

In conclusion, addressing misconceptions within teacher edu-
cation programs and professional development initiatives is
crucial for enhancing teaching and learning practices. Further
research, including longitudinal studies and the exploration of
various refutation formats, is essential to develop effective stra-
tegies for combating educational myths and fostering accurate
knowledge among educators.

This study clearly showed that teachers still believe in educa-
tional myths, highlighting a need for focused action. While these
beliefs often come from well-intentioned efforts to help students,
their continued presence demands more attention. Recommen-
dations can be made for teacher educators, policymakers, and
school administrators to lessen the influence of these myths and
promote evidence-based teaching practices.

For teacher educators. Teacher education programs are crucial in
either challenging or strengthening these myths. Since under-
graduate education was identified as a major source for several
myths, these programs absolutely must adopt an approach rooted
in research.

Designing myth debunking training. Faculty should directly
address common myths in their coursework for active correction.
This includes discussing where these myths came from, why they
are popular, and why science does not support them because it is
not enough to just avoid mentioning them. Undergraduate pro-
grams should ensure teacher candidates understand these con-
cepts clearly and give them chances to apply their correct
understanding in lesson planning and classroom observations.

Improving research literacy. Pre-service teachers need the skills to
critically evaluate educational claims and tell the difference

between strategies based on evidence and appealing but
unsupported ideas. Training should cover how to read and
understand research articles, not just rely on summaries or
popular science.

Using diverse ways to refute myths. The study showed that
anecdotal refutations worked better than scientific explanations
for some myths. This suggests using a mix of both methods.
Stories, case studies, and classroom examples can make abstract
concepts more relatable.

For policymakers. Policymakers are responsible for guiding
teacher education and professional development at a system level.
The fact that these myths persist despite decades of evidence tells
us that current structures are not working.

Requiring evidence-based curriculum in teacher preparation.
Accreditation bodies should demand that teacher education
programs explicitly tackle and correct common educational
myths. This should include clear standards and external reviews
to ensure that what is taught aligns with current research. This
can help both pre-service and in-service teachers separate myths
from valid educational practices.

Supporting long-term intervention research and professional
development. Most studies, including this one, only look at
immediate changes in belief. We need long-term studies to see if
conceptual changes last and what kinds of interventions lead to
lasting shifts. In parallel, professional development should be
based on solid empirical findings, not outdated ideas or com-
mercially attractive materials to achieve effective and research-
backed instructional training.

For school administrators. At the school level, administrators
are perfectly positioned to influence teacher beliefs and practices
through leadership, mentoring, and professional development.

Reviewing current practices. Schools should check if their teaching
materials or activities reflect outdated or myth-based approaches.
This might involve phasing out tools like learning style inven-
tories or multiple intelligence-based lesson templates and repla-
cing them with more appropriate strategies.

Providing chances for critical reflection. Teachers need safe,
structured spaces to question their long-held beliefs and try out
new approaches. Encouraging peer collaboration, journal reflec-
tions, or discussion groups can help support this process.

Organizing professional learning focused on myths. Workshops
and training sessions should not just present new strategies;
they should also challenge ineffective ones. Sharing findings
from studies like this one can help teachers better understand
the wider implications of their classroom choices. Teachers
often get ideas from popular books, videos, or social media.
Administrators should guide staff toward high-quality resources
and lead by example in using current research for instructional
decisions.

Data availability
The data of this study are not publicly available. The data are,
however, available from the authors upon reasonable request.
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