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the accessibility and relevance of neuromyth research, allowing for more
Keywords: comprehensive and generalizable findings. The primary research question guiding

this study was: "What structural properties should a valid and reliable instrument
have to effectively identify teachers' primary neuromyth beliefs and the origins of
these beliefs?" A mixed-methods approach was used, integrating both quantitative

Neuromyths,
Learning and teaching,

Neuroscience, and qualitative methods to ensure the robustness of the instrument. The
Teacher training, development process unfolded in four key stages: (1) a thorough literature review
Assessment tool. to identify existing neuromyths and relevant survey instruments, (2) the design of

the initial questionnaire, (3) pilot testing to evaluate and refine the instrument, and
(4) language adaptation to ensure cultural and linguistic appropriateness in the
target languages. The resulting neuromyth identification tool has been rigorously
tested for its structural properties, such as validity and reliability, across different
linguistic and cultural contexts.

1. INTRODUCTION

The brain's intricate and often mystifying properties have long made it a subject of fascination
and commercial exploitation (Dekker et al., 2012; Ferrero et al., 2016). Beliefs about how the
brain functions that are commonly held but not based on facts are called neuromyths. These
neuromyths can arise from misunderstandings, misinterpretations, or oversimplifications of
neuroscientific findings (OECD, 2002). These misconceptions have been spread through
informal sources such as films, documentaries, advertisements, and social media platforms
(Carter et al., 2020; Howard-Jones, 2014; Ruhaak & Cook, 2018). However, studies have
shown that formal education systems, especially teacher training programs, professional
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development activities, and school curricula, perpetuate these myths by incorporating them into
teaching methods (Tardif et al., 2015; Vig et al., 2023; Zhang et al., 2019).

As defined by the Organisation for Economic Co-operation and Development (OECD, 2002),
neuromyths stem from the misunderstanding, misinterpretation, or misapplication of
neuroscientific findings regarding the cognitive and affective characteristics of learning. A
common example is the concept of learning styles, which posits that individuals have distinct
preferences, such as visual, auditory, or kinesthetic learning. Although this idea is based on the
observation that different types of information are processed in specialized regions of the brain,
it has not been scientifically validated by neuroscience research (Tardif et al., 2015; Zhang et
al., 2019). Such misconceptions are reinforced through popular media, commercial “brain-
based” programs, and even formal teacher education curricula, thereby becoming entrenched
in educational settings (Vig et al., 2023; Zhang et al., 2019). Consequently, without a critical
evaluation of these claims against neuroscientific evidence, teachers may inadvertently
integrate them into their instructional practices.

In addition to learning styles, other widely held neuromyths include the theory of multiple
intelligences, the notion of left- and right-brain dominance, the belief in effective multitasking,
and the claim that humans use only 10% of their brains. The persistence of these myths
highlights the importance of accurately interpreting scientific evidence and recognizing the
brain’s complex, holistic role in learning. The prevalence of these neuromyths in education has
significantly influenced our understanding of learning, often with negative consequences.
Misconceptions about brain training, learning styles, nutrition, and medication have led to
inappropriate practices that threaten learning, achievement and overall well-being of students.
Despite evidence to the contrary, such practices appear to persist largely in educational settings
(Ching et al., 2020). Research has shown that socio-cognitive biases are strong predictors of
neuromyth beliefs, suggesting that modifying thought schema is essential to dispel these myths
(van Elk, 2019).

Neuromyths spread rapidly through both formal and informal educational environments,
facilitated by the misinterpretation of neuroscience research, exploitation by those unfamiliar
with the field, and the appeal of sensationalist narratives in popular media. Teachers play a
critical role in both perpetuating and dispelling neuromyths (Dekker et al., 2012). During both
pre-service and in-service training, teachers engage in formal and informal learning activities
to support their professional development. In this process, certain practices that emerge as
innovative approaches are often adopted without undergoing rigorous scientific scrutiny,
inadvertently leading to the creation of new neuromyths or the reinforcement of existing ones
(Ching et al., 2020; Dekker et al., 2012; Tardif et al., 2015; Zhang et al., 2019). The study
conducted by Ching et al. (2020) highlights the central role of educators in perpetuating
neuromyths. Therefore, it is essential that teachers evaluate information from various
disciplines with constructive skepticism and actively seek scientific validation.

Although studies in literature identify common neuromyths, they offer minimal insight into
their origins and dissemination. Additionally, research indicates that the data collection
instruments used to identify neuromyths have certain scientific methodology weaknesses.
These weaknesses include insufficient reporting of the instruments' structural characteristics,
inadequate evidence of adaptation to linguistic and cultural contexts, and uncertainties in
sample selection. Neuromyths significantly impact the learning process. Therefore, it is
important to determine the neuromyth beliefs and learning sources of educational stakeholders,
particularly teachers and pre-service teachers, regarding advances in neuroscience. This can be
achieved by using well-designed instruments developed in accordance with rigorous scientific
methods.

In recent years, researchers have conducted multiple studies to determine the prevalence of
neuromyths among teachers. These research projects have employed various measurement
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instruments. A review of this research reveals that data are most often collected using true/false
or Likert-type questionnaires. One widely used instrument is the neuromyth questionnaire
developed by Dekker et al. (2012), which has been adapted and used in many countries. It
typically consists of items related to neuromyths and mental functions with true/false or "don't
know" response options and contains between 12 and 35 items. The tool used in the study of
Dekker et al. (2012) is based on the OECD's 2002 report on neuromyths and the myths
identified therein.

Researchers have generally used these measurement instruments in translation without
linguistic and cultural adaptation. However, only a few studies have adapted them for specific
contexts. For instance, Schmitt e al. (2023) expanded the study of Dekker ef al. (2012) and
Macdonald ef al. (2017) based on a 23-item scale by adding nine new giftedness-related items.
They presented the questionnaire in English, French, and German to accommodate
Luxembourg’s multilingual structure and tested the translations for cultural validity. Another
distinctive approach among these studies is the scenario-based instrument developed by
Tovazzi et al. (2020) titled the Neuroscience Against Neuromyths Questionnaire (NNQ).
Unlike traditional neuromyth questionnaires, this tool provides a more practical and
contextualized approach, evaluating how teachers would respond to real classroom scenarios.

Structurally, it is observed that the reliability of the items in most of these instruments has been
evaluated using Cronbach's alpha coefficients. Although valid and reliable data collection
instruments are essential for accurately analyzing research data, the literature lacks validity and
reliability analyses during the development of these instruments. Consequently, there is
insufficient information on item analysis, pilot testing, and other development processes. Table
1 presents a sample based on several neuromyth studies conducted in recent years, with the
most recent study serving as the starting point.

As shown in Table 1, most studies have used instruments derived from one or two primary
sources. Linguistic adaptations to target languages are rarely undertaken, and the structural
characteristics of the instruments are rarely verified or reported. Overall, the tools used to assess
neuromyths exhibit significant methodological variation. While most rely on the traditional
true—false test format, some studies have incorporated scenario-based items, multiple-choice
questions, or Likert-type scales to enrich their assessments. Within the literature, instruments
explicitly designed to gather data on the origins of neuromyths remain particularly scarce. The
overwhelming focus of existing research has been on the identification of neuromyths
themselves, with insufficient attention devoted to systematically investigating their sources.

An effective diagnosis of neuromyths and their origins requires a precise conceptualization of
the myths, a scientific plan for linguistic and cultural adaptation processes, and a thorough
report on the validity and reliability of the instruments. Such methodological rigor would
facilitate more accurate identification and support the development of targeted intervention
programs, thereby enhancing the capacity to distinguish between scientific evidence and
popular misconceptions within educational contexts. To address these gaps, this study aims to
create a neuromyth identification tool that is valid, reliable, and multilingual encompassing
French, English, Turkish, Greek, Kazakh, Arabic, Malay, and Chinese languages. By including
languages spoken across a broad geographic area, this tool is expected to enhance the usability
and applicability of the surveys, facilitating more comprehensive and generalizable research
findings.

Thus, the research question guiding this study is: "What structural properties could a valid and
reliable instrument possess to identify teachers’ primary neuromyth beliefs and the origins of
these beliefs?" As previously discussed, the lack of such comprehensive instruments in the
existing literature emphasizes the novelty and uniqueness of this research. Therefore, the
objective of this study is to conduct the development of a questionnaire that facilitates critical
reflection on the aforementioned properties.
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Table 1. Comparative review of neuromyth identification tools.

Language/Cultural Validity /
Source Instrument Description ~ Adapted / Based On guagert, Reliability
Adaptation
Reported
Sazaka et al., 5-item neuromyth .
2024 dentification tool Tardif et al. (2015) Not reported Not reported
Deibl et al., 46-item neuromyth Dekker et al. (2012);
2023 ‘dentification tool Krammer et al. Not reported Not reported
(2019, 2020)

Vigetal,2023 ~ Zo-itemneuromyth py 0 oral (2012)  Not reported Not reported
igetal., dentification tool ekker et al. ot reporte ot reporte
Deans et al., 5-item neuromyth Dekker ef al. (2012 Not rted Not ted

2022 identification tool ekker et al. (2012) ot reporte ot reporte
Jeyavel et al., 7-item neuromyth
2022 ‘dentification tool Not reported Not reported Not reported
Ruiz-Martin et 32-item neuromyth
al., 2022 :dentification tool Dekker ef al. (2012) Not reported Not reported
Simoes et al., 30-item neuromyth
2022 dentification tool Not reported Not reported Not reported
. 30-item neuromyth
Bisessar, 2021 dentification tool OECD (2002) Not reported Not reported
Craig et al., 30-item neuromyth
2021 ‘dentification tool Dekker et al. (2012) Not reported Not reported
Carter et al., 32-item neuromyth
2020 dentification tool Dekker et al. (2012) Not reported Not reported
Ching et al., 17-item neuromyth Translation &
2020 identification tool Delker et al. (2012), back-translation Not reported
McMahon et 32-item neuromyth
al.. 2019 belief questionnaire Dekker et al. (2012) Not reported Not reported
Zhang et al., 40-item neuromyth Deldker et al. (2012), Translation &
. . . Howard-Jones et al. . Not reported
2019 identification tool back-translation
(2009),
Dekker et al. (2012),
Ruhaak&Cook, 25-item neuromyth Howard-Jones ef al.
2018 identification tool (2009), OECD Not reported Not reported
(2002)
Dekker et al. (2012),
Ferrero et al., 32-item neuromyth Howard-Jones ef al.
2016 identification tool (2009), OECD Not reported Not reported
(2002)
Tardif et al., 3-item neuromyth data
2015 collection tool Not reported Not reported Not reported
. Howard-Jones ef al.
Delker et al., 3'2-1te.m negromyth (2009), OECD Not reported Not reported
2012 identification tool
(2002)
2. METHOD

This research employed a mixed-methods approach, combining both quantitative and
qualitative methodologies to develop a valid and reliable instrument for identifying teachers'
neuromyth beliefs and their sources. The development of the questionnaire involved four
stages: literature review, design, pilot testing, and language adaptation. During the literature
review phase, a comprehensive review of existing studies and thematic analysis were conducted
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to create an initial pool of questionnaire items and to validate the content of these items.
Subsequently, in the design phase, the items were carefully crafted in terms of both content and
presentation, setting the stage for the pilot phase. The pilot study served as a preliminary test to
evaluate the characteristics of the questionnaire items. Finally, in the language adaptation phase,
the questionnaire was translated to accommodate the linguistic diversity of the target audience,
and its structural integrity was analyzed.

2.1. Analysis and Design Phase: Literature Analysis and Creation of Items

The analysis phase of the study was characterized by a comprehensive review and descriptive
analysis. The research encompassed a thorough examination of most studies on neuromyths
that were present within international databases. This comprehensive review aimed to identify
prevalent neuromyths and to evaluate both formal and informal learning resources associated
with them.

2.1.1. Literature review criteria

The literature review was meticulously structured based on criteria established by the research
team. To ensure a comprehensive and systematic search, specific parameters were established
for keywords, databases, areas of research, language, and year of publication. Keywords
selected for the literature search included “neuromyths”, “neuromyth belief” and “neuromyths
and learning”. The databases selected for review were those containing articles related to
“education”, “educational sciences”, ‘“educational research”, “psychology”, and
“neuroscience”, specifically indexed in renowned academic platforms such as Web of Science
(WOS), Elsevier, Springer, Sage, Taylor & Francis, Wiley, and Frontiers Media Sa. (SSCI,
ESCI-SCI-E). The language of the research was limited to English. Given the nascent nature of
the field of neuromyth and the resulting paucity of studies, we chose not to restrict the year of
publication. A total of 141 studies were initially identified following the review process. During
the planning and review process, three researchers conducted independent searches using the
same keywords and obtained a similar number of studies. Five duplicate studies were removed
from the review in the selection phase (kK = 136). Then, 39 studies that were not written in
English or that were not research articles were excluded (k = 97). Based on the subject-area
criterion, an additional 35 studies unrelated to the fields of education, neuroscience, or
psychology were removed (k = 62). According to these criteria, the remaining studies were
reclassified by content. This resulted in 49 articles associated with educational sciences and
learning. We then examined the research aims, methodological designs, data collection
instruments, and analyses of these selected studies in greater detail in terms of accuracy, clarity,
and validity. Finally, the articles were reclassified according to their content, and 37 studies
were analyzed (Adigiizel ef al., 2024). The detailed criteria are presented in Table 2.

Table 2. Literature review criteria.

Categories Criteria
Keyword: “Neuromyths”, “Neuromyths belief” “Neuromyths and learning”
Database: Web of Science (WOS), Elsevier, Springer, Sage, Taylor &
) Francis, Wiley, Frontiers Media Sa
Field: “education”, “educational sciences”, ‘“educational research”,
' “psychology”, “neuroscience”
Research type: Article
Language: English

Year: All years
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2.1.2. Evaluation and creation of items

To develop a comprehensive and up-to-date questionnaire, an extensive evaluation of data
collection instruments from relevant studies was conducted. Each item from these studies
underwent a rigorous evaluation by researchers and subject matter experts, focusing on
similarity, accuracy, clarity, and validity. This process included correlating each item with its
respective references and compiling them into a centralized item repository. A panel of six
Ph.D.-level experts with international contributions in neuroscience, neuro education and
education reviewed the items, excluding those that failed to meet established -criteria.
Theoretical frameworks from the literature were also considered to inform the development of
neuromyth items. Discussions ensured the appropriateness of each statement, considering the
target audience's characteristics. This meticulous process ensured the development of a robust
and comprehensive questionnaire.

Following the analysis of the neuromyth items, an in-depth review of learning resources was
conducted. The resources were categorized as either formal or informal to enable a more
comprehensive analysis. Upon completion of these studies, neuromyth items and learning
resources were identified and then structured into a questionnaire form.

2.2. Implementation Phase: Pilot Implementation

In the second phase of the study, the draft instrument was piloted, and after the piloting, a
general evaluation meeting was held with the participants, and the items in the item repository
were evaluated.

2.2.1. Participants

The pilot implementation was conducted with teachers employed at a private school. No
specific sampling procedure was applied. Instead, participation was based on voluntary consent,
and all teachers at the school were invited to participate in the study. Participants were required
to be actively employed as teachers at the time of the study. Those who were not engaged in
teaching were excluded. A total of 190 teachers participated in the pilot implementation of the
developed instrument. Two teachers were excluded for providing blank answers, and five were
excluded for failing to respond to most items. Consequently, the analyses were based on the
responses of 183 teachers. Participants in the study were predominantly female, with 78% of
teachers being women and 22% being men. Among the participating teachers, 42% had five
years of experience or less, 27% had six to ten years, 13% had eleven to fifteen years, 7% had
sixteen to twenty years, and 11% had twenty-one years or more.

2.2.2. Pilot implementation process

During the pilot phase, the draft questionnaire designed to assess cognitive readiness and
relevant learning resources was to be administered in a controlled setting. This draft
questionnaire was administered to 190 teachers in a single session, with an average completion
time of 20 minutes per respondent. Following the session, an analysis of the 39-item instrument
was conducted. A follow-up meeting was convened to discuss the results of the analysis and to
address any items that participants found overly technical or challenging.

2.2.3. Analysis of pilot implementation data

In the present study, several statistical procedures were applied to ensure the validity, reliability,
and cultural appropriateness of the measurement instrument. Subsequently, exploratory factor
analysis (EFA) was employed to examine the construct validity of the instrument and to verify
whether the empirical data supported the theoretically proposed two-factor structure
(“Perceptions of the learning process” and “Perceptions of brain and intelligence
characteristics”). The Kaiser—Meyer—Olkin (KMO) measure of sampling adequacy and
Bartlett’s test of sphericity were calculated to determine the suitability of the data for factor
analysis. Factor loadings, eigenvalues, and scree plot inspection were used to confirm the
dimensional structure. In addition, correlation analyses were performed to explore the
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relationships between the identified factors and relevant study variables, providing further
evidence for the instrument’s construct validity. Internal consistency was evaluated using
Cronbach’s alpha coefficients. All analyses were conducted using SPSS, and a significance
level of a < .05 was adopted.

2.3. Language Adaptation Phase: French, Turkish, Greek, Kazakh, Arabic, Malay, Chinese
2.3.1. Language adaptation protocol and briefing

To ensure the global applicability of the developed questionnaire, a comprehensive selection of
countries was identified for the implementation study. To facilitate this, language adaptation
criteria were carefully established. Collaborations with scientists and translators from each
target country were initiated to ensure accurate adaptation. The experts recruited for this
adaptation process were guided by the following key phases:

Preparation Phase: This involved the formation of a dedicated translation team, followed by
detailed briefings and specialized training to align the team with the study objectives.

Translation and back-translation phase: The questionnaire underwent a rigorous translation
process, followed by back-translation to ensure fidelity to the original content. This phase also
included careful comparison, editing, and review by a panel of experts before final
implementation.

2.3.2. Language adaptation process

In this study, translating the data collection instrument into multiple languages was a critical
step. Researchers from each target country were recruited on the basis of predefined criteria,
and the English version of the instrument was distributed to them. These researchers played an
integral role in the adaptation process, ensuring that the tool was modified according to the
established guidelines. Through this collaborative effort, the data collection tool was prepared
for global use in eight languages: French, English, Turkish, Greek, Kazakh, Arabic, Malay, and
Chinese.

2.4. Validity and Reliability of The Study

Within the scope of the research, ethical and implementation permissions were obtained in
accordance with established ethical guidelines. These permissions were subsequently shared
with all participating countries, ensuring a unified and compliant approach to the study.

2.4.1. Validity

To ensure the validity of the questionnaire, several steps were followed. First, a comprehensive
literature review was conducted to inform the development of the questionnaire items. This
review was essential for grounding the questionnaire in scientific evidence and incorporating
the full scope of knowledge and findings from previous research.

The study’s ethical validity was ensured by the voluntary participation of respondents.
Additionally, the research received ethics committee approval, which was disseminated to
administrators in each participating country, further affirming the study's adherence to ethical
standards and guidelines.

The formulation of the questionnaire items and their translation into different languages were
informed by expert consultation. Each item was supported by a literature review, thereby
strengthening the content validity of the instrument. In addition, the inclusion of a wide range
of learning resources, both formal and informal, ensured a comprehensive representation of
participants' learning environments within the survey.

2.4.2. Reliability

A series of strategies was used to increase the reliability of the study. Initial pilot testing of the
questionnaire was used to clarify any ambiguous items. To achieve consistent results across
different country groups, maximum sampling variation and objective sample selection were
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used. The language adaptation phase involved careful translation and back-translation of the
questionnaire items to ensure linguistic accuracy and comprehensibility. The inclusion of both
correct and incorrect items, along with the strategic use of the term “perception” rather than
“neuromyth” was designed to minimize researcher-induced bias. To complement the
neuromyth items, learning resources were developed through an extensive literature review and
expert consultation, and the questionnaire was formally structured to reflect these inputs. The
internal consistency of the questionnaires across languages was verified using the split-half
method. In addition, inter-language correlation coefficients were calculated using data from a
new application.

During the language adaptation process, responses collected through the online survey platform
were analyzed. To prevent participants from searching for correct answers online, a 30-second
time limit was imposed for each item. These measures collectively enhanced the questionnaire's
reliability, improving both its internal consistency and temporal stability.

3. RESULTS
3.1. Analysis and Design Phase: Literature Analysis and Development of Items

During the analysis and design phase of the study, a comprehensive, multifaceted questionnaire
was developed to identify teachers' misconceptions about neuromyths and their associated
learning resources in relation to the learning process and intelligence characteristics in eight
languages. This development was preceded by a systematic review of the existing literature on
neuromyths, which yielded an initial 50-item instrument that aligned with the research
methodology's requirements.

Draft items were reviewed by a panel of six experts, each with at least a master's degree in
neuroscience or education. Their collective insights resulted in a refined questionnaire that was
narrowed down to 39 items selected for their relevance, informational accuracy, and alignment
with the research objectives and phrasing style.

To authenticate the data collection tool and facilitate nuanced data analysis, the questionnaire
was divided into two dimensions: “Perceptions of the learning process” and “Perceptions of
brain and intelligence characteristics”. The format of the questionnaire was formalized to allow
for detailed examination. Response categories such as “correct”, “incorrect” and “I can't answer
because” were introduced for each neuromyth statement. Additional response options, “I don't
have enough information to answer”, “There are important uncertainties about this issue”, “I've
never heard of it” were included to clarify the reasons for unanswered items and to minimize
data attrition.

A distinctive feature of the questionnaire is the inclusion of categories for both formal and
informal sources that shape neuromyth beliefs. To thoroughly investigate the origins of these
beliefs, 12 different sources were identified and incorporated into the data collection

instrument, as shown in Figure 1.

Sources .
Formal learning

resources

Informal learning resources NC

S1. Undergraduate/graduate
education

S2. Professional
development programs

S7. Academic publications
S3. Protessional experience
S4. Social media

S5. Websites

S6. Colleagues or friends
S8. Other publications

S9 The movies

S10. Television programs
S11. Advertisements

S12. Selt-intuitions

Statements

Figure 1. Neuromyth learning resources questionnaire.
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As seen in Figure 1, formal learning resources were grouped under three sources, and informal
learning resources were grouped under eight sources because they were more diverse. Within
this structure, “self-intuition” was structured outside of the formal and informal sources. This
origin, which was included at the suggestion of experts in the field, was included in the
categories as an independent learning resource formed by professional experience and affective
learning characteristics.

To determine the neuromyths and learning resources, each neuromyth item was defined based
on various references within a comprehensive literature review. Examples of these references
are provided in Table 3.

Table 3. Scientific references of neuromyths items.

Items  References Items  References

IT1 Dekker et al., 2012 IT17 Schmitt ez al., 2023
1T4 Tokuhama-Espinosa, 2018 IT19 van Dijk et al., 2020
IT9 Schmitt et al., 023 IT20 Dekker et al., 2012
IT10 De Bruyckere, 2015 IT21 De Bruyckere, 2015
IT11 De Bruyckere, 2015 IT23 De Bruyckere, 2015
IT13 Papadatou-Pastou et al., 2018 IT25 Dekker et al., 2012
IT14 Tokuhama-Espinosa, 2018 IT26 Betts et al., 2019
IT15 Howard-Jones et al., 2009 IT28 Dekker et al., 2012

IT16 Dekker et al., 2012

The data shown in Table 3 are also shown in Figure 2 with network analysis through the Gephi
0.10.1 program. This representation allows an understanding of the invocation of each item in
the studies from which they were inspired.

Schmitt ét al.,2023
\D) ®

Tokuhama-ESpinosa,2018

Tokuhama-ESpinosa, 2018 e

@

van Dijk &t al.,2020 @

@ Betts et’al.,2019

@ Bruyckére,2015
@ @ 02
Blanchette Sarfasin et al.,2019
Dekker et al.,2012 1128

@ 23

Howard-Jones et al.,2009 @

w2

Carter et al.,2020

van Duijvenvoérde et al.,2008 Papadatou-Pastou et al.,2018

. Pegg et®al.,2022

Figure 2. Neuromyths network analysis.
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3.2. Implementation Phase: Pilot Implementation

The questionnaire was structured around two dimensions that were theoretically predetermined:
“Perceptions of the learning process” (ST1-ST19) and “Perceptions of brain and intelligence
characteristics” (ST20-ST39). The items and the theoretical framework were designed from
the outset according to this two-factor structure. A factor analysis was subsequently conducted
to validate that the neuromyth items were appropriately categorized under these dimensions.
Prior to conducting the Exploratory Factor Analysis (EFA) to examine the construct validity of
the instrument, the Kaiser—Meyer—Olkin (KMO) measure of sampling adequacy and Bartlett’s
test of sphericity were performed to assess the suitability of the data for factor analysis. The
KMO value was 0.70, indicating an acceptable level of sampling adequacy. Bartlett’s test of
sphericity yielded a statistically significant result (y*(741) = 1754.95, p <.001), confirming that
the correlation matrix was factorable. The EFA was conducted using the Principal Component
Analysis extraction method in SPSS. To enhance interpretability and achieve a simpler factor
structure, the Equamax orthogonal rotation method was applied. Prior to conducting the factor
analysis, the dataset was examined for both univariate and multivariate outliers. Initially, all
item responses were screened for completeness and consistency. Furthermore, an examination
of the inter-item correlation matrix was conducted on the dataset. All correlations between
variables were below .90, indicating that multicollinearity was not a concern. The results of the
analysis confirmed the hypothesized two-factor structure of the instrument (1) Perceptions of
the Learning Process and (2) Perceptions of Brain and Intelligence Characteristics as
theoretically proposed. This plot is illustrated in Figure 3.

Scree Plot

Eigenvalue

TT T T T T T T T TP T T 1T T T T T T T T T TP T T T T T T T T T 1T 1T T 11T
12345678 9101112131415161718192021 222324252627 28293031 3233 34 353637 3839

Component Number

Figure 3. Scree plot graph.

Following the initial exploratory factor analysis (EFA), the structure of the instrument was
confirmed to align with the theoretically proposed two-factor model. To refine the scale, item
factor loadings were examined in detail after applying the Equamax rotation method. Items
exhibiting cross-loadings above .30 on both factors or loadings below the acceptable threshold
of .40 were identified as problematic (Tabachnick & Fidell, 2013). Based on these statistical
criteria, nine items (Items 2, 4, 8, 16, 25, 30, 31, 32, and 39) were systematically removed from
the instrument in an iterative process. After each item removal, the factor analysis was rerun to
ensure that the two-factor structure remained stable and that the overall model fit improved.
This process resulted in a final 30-item instrument with clear and distinct loadings on the two
dimensions (Perceptions of the Learning Process and Perceptions of Brain and Intelligence
Characteristics), free from cross-loading items and demonstrating improved internal
consistency. The rotated factor loadings of the retained items are presented in Table 4.
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Table 4. Rotated component matrix.

Component Component Component
Items 1 2 Items 1 2 Items 1 2
IT35 646 162 IT28 449 Im2o0 213 .587
IT22  .624 IT17 406  .109 IT13 .556
IT38 587  .107 IT14 370 IT12 251 496
IT36 555  .180 IT19 353 205 IT18 .396
IT33 553 1T23 331 IT1I0 .154 378
IT7 549 IT29 328 316 IT27 105  .301
IT24 531  .188 IT21 324 265 IT15 237 290
IT37 527 165 IT26 307  .248 ITS 230
IT6 459 IT11 185 645 IT3 220
IT34 451  .189 179 260 .632 IT1 - 111 .147

The analyses revealed that the empirical factor structure largely aligned with the anticipated
two dimensions. Specifically, items IT6, IT7, IT14, IT17, and IT19 loaded on the "Perceptions
of Brain and Intelligence Characteristics" factor, and items ST20 and ST27 loaded on the
"Perceptions of the Learning Process" factor. However, several items (IT1, IT3, ITS, IT10,
IT15,IT18, and IT27) had factor loadings below the recommended threshold of .40, indicating
an insufficient association with their respective constructs (Hair et al, 2019). Iterative
examinations of the rotated component matrix also identified nine items (2, 4, 8, 16, 25, 30, 31,
32, and 39) with low loadings or substantial cross-loadings (> .30 on both factors). These items
were removed to improve factorial clarity. After systematically eliminating these items and
rerunning the EFA after each removal, a final 30-item instrument emerged, demonstrating a
clear two-factor solution free from cross-loading items. The initial 39-item scale had a
Cronbach's alpha coefficient of .88, indicating high internal consistency. This remained strong
(o =.85) for the refined 30-item version. The final questionnaire included 21 false and nine true
items, and the reduced set of items showed improved interpretability and construct validity.

After all revisions were made, the final data collection instrument included 30 items. Twenty-
one of these items were formulated to be incorrect (IT1, IT2, IT4, IT6, IT7, IT9, IT10, IT11,
IT13,1T14, IT15,IT16, IT17, IT19, IT20, IT21, IT23, IT25, IT26, IT28, IT30), and nine were
formulated to be correct (IT3, IT5, IT8, IT12, IT18, IT22, 1T24, 1T27, 1T29). To minimize
response bias and maintain measurement validity, the correct and incorrect items were
intermixed throughout the questionnaire rather than being grouped by type, as illustrated in
Table 5. In addition, the complete version of the neuromyth diagnostic instrument is presented
in the Appendices in eight languages: Appendix 1 (English), Appendix 2 (Turkish), Appendix
3 (Arabic), Appendix 4 (Chinese), Appendix 5 (French), Appendix 6 (Greek), Appendix 7
(Kazakh), and Appendix 8 (Malay).

Table 5. Neuromyth items.

Correct/
No Items
Incorrect
Individuals learn better when they receive information in alignment with in their
Ml . . . . . . Incorrect
dominant learning styles (examples: visual, auditory, kinesthetic etc.)
The dominant intelligence profile of learners (examples: mathematical, verbal,
M2 . g . . Incorrect
spatial) must be considered in teaching
M3 In the learning process, the mind associates new information with previous Correct

knowledge

M4 Different parts of the brain operate independently during the learning process Incorrect
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Table 5. Continues.

Learning occurs through changes in synaptic connections between neurons in the

M5 . Correct
brain

M6 Learning is a purely cognitive skill, not emotional Incorrect

M7 Learning takes place independent from individuals’ learning backgrounds Incorrect

MS Some mental processes (experience, learning) repeated over a long period of time Correct
can change the structure and function of some areas of the brain

M9 Individuals can learn new information even while in a state of sleep Incorrect

M10  Humans are good multitaskers Incorrect
The fact that some people are more “right-brained” and others are more “left-

Ml11 i . . , Incorrect
brained”, helps explain the differences in how we learn
Individuals learn better when course content is presented in short sessions or

MI12 Correct
modules

M13 There are specific periods in childhood after which certain things can no longer be Incorrect
learned

MI14  Memorization has no impact on the learning process Incorrect

M15 Env1r0nments that provide a larger amount of stimuli improve the brains of pre- Incorrect
school children

Mi6 Menta}l capacity is hereditary and cannot be changed by the environment or Incorrect
experience

M17 Listening to classical music improves mental capacity Incorrect

M18  When a part of the brain is damaged, other parts can take over its function Correct

MI9 Short periods of coordination exercises can improve brain function (for example, Incorrect
touching your right ankle with your left hand and vice versa)

M20  We use only 10% of our brain Incorrect

M21  Individuals with larger brains are smarter Incorrect

M22  The brain continues to generate new connections throughout an individual's life Correct

M23  Male and female brains are designed for different types of skills Incorrect

M24  The brain remains active 24 hours a day Correct

M25 Supplements such as Omega-3 and Omega-6 have a positive effect on academic Incorrect
achievement

M26  Brain development is complete by the time children reach the end of puberty Incorrect
The normal development of the human brain involves the birth and death of brain

M27 Correct
cells

M28  The brain shuts down during sleep Incorrect

M29  On average, males have bigger brains than females Correct

M30  Humans are born with all the neurons they will have in their lifetime Incorrect

3.3. Language Adaptation: French, Turkish, Greek, Kazakh, Arabic, Malay, Chinese

To facilitate the translation of the data collection tool into multiple languages, the researchers
shared the English version with partner countries and requested translations into their respective
languages. During the translation process, an adaptation protocol was also prepared and sent
with the measurement tool. The following steps were followed in the process of language
adaptation of the measurement tool.

3.3.1. Organization phase

Establishing the Translation Team: The first step in the multinational research project was to
develop a measurement tool. Teams were assembled from each participating country that were
proficient in the target languages. An English version of the Neuromyth Questionnaire was
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distributed via e-mail, which led to the creation of specialized translation teams composed of
experts in both the subject matter and the respective languages. These teams were then
responsible for adapting the data collection tool to their cultural and linguistic contexts.

Information and Training: The translation teams were informed about the purpose and content
of the questionnaire and about neuromyths. The translation process highlighted the crucial
importance of linguistic nuance and cultural relevance. In addition, teams were instructed to
pay close attention to terminology used in educational and neuroscientific disciplines in order
to maintain the integrity of the questionnaire across languages.

3.3.2. Translation and back translation process

Translation: Two independent linguists translated the original questionnaire into the respective
target languages.

Back translation: A different pair of independent linguists then back-translated these versions
into the original language.

Comparison and editing: The original questionnaire and the back-translated versions were
meticulously compared. Discrepancies were addressed, leading to refinements in both the
translated and back-translated texts.

3.3.3. Expert panel and pretest

Expert panel: Translated versions of the questionnaire were e-mailed to the researchers. The
translations were subject to rigorous review process, involving both expert language specialists
and advanced computational tools, to detect and correct any errors or deficiencies. As a result,
the research data collection instrument was accurately refined and made available in Turkish,
Greek, Kazakh, Arabic, Malay, Chinese, English, and French.

Pilot Application: Once the data collection instrument was finalized in eight languages, it was
integrated into the online survey platform “Interceptum”. The survey links were subsequently
distributed to the participating countries, where teachers were recruited to facilitate the
collection of empirical data. Following data collection, a subset of 50 participants per language
was extracted to form a new, representative dataset. This data set was used to calculate the
internal consistency coefficient of the instrument by assessing the correlation between its two
halves. The calculated consistency coefficients for each language are shown in Table 6.

Table 6. Internal consistency coefficients.
French Turkish English Greek Kazakh Malay  Arabic Chinese

(f=50) (F=50) (f=50) (f=50) (f=50) (f=50) (f=50) (f=50)

Correlation  Language

Spearman- Egﬁgﬁh 74 89 93 81 91 82 85 78
Brown |

Coefficient E?gg;a 74 89 93 81 91 82 85 78
82;}?2?6? lit Half 74 78 92 75 89 74 75 68

3.3.4. Validity and reliability analyses

To evaluate the psychometric quality of the instrument across all language versions, both
reliability and validity analyses were conducted on the pilot data. The reliability assessment
focused on internal consistency, while the validity evaluation emphasized cross-linguistic
construct equivalence.

Internal consistency was examined using the Spearman—Brown split-half coefficient, Guttman
split-half coefficient, and Cronbach's alpha for reliability. For all eight language versions
(French, Turkish, English, Greek, Kazakh, Malay, Arabic, and Chinese), the coefficients
exceeded the commonly accepted threshold of .70 (Nunnally & Bernstein, 1994). Specifically,
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the Spearman—Brown coefficients ranged from .74 to .93 and the Guttman split-half coefficients
ranged from .68 to .92 (see Table 6). These results indicate that the items within each language
version consistently measure the intended constructs, demonstrating satisfactory to excellent
internal consistency. The English version exhibited the highest internal consistency (o = .93),
while all other languages remained well above the acceptable range.

Construct validity across languages was assessed through interlanguage correlation analyses
using Spearman's rho. High and statistically significant correlations were found between all
language pairs (r = .98-.99, p <.001; see Table 7). These extremely high coefficients provide
strong evidence that the instrument consistently measures the same underlying construct across
diverse linguistic and cultural contexts. The findings suggest that the translation, back-
translation, and expert panel review processes ensured semantic and conceptual equivalence
among the different language versions. This cross-linguistic consistency confirms that the
adapted versions maintain the factorial structure and interpretive meaning of the original
instrument. In summary, the multilingual adaptations of the neuromyth identification tool
demonstrated high internal consistency and provided substantial evidence of cross-linguistic
construct validity. These results confirm the tool's methodological robustness and support its
use in rigorous, comparative studies of neuromyth beliefs in different linguistic and cultural
contexts.

Table 7. Correlation coefficients.
French Turkish English  Greek Kazakh  Malay  Arabic Chinese
(f=50) (f=50) (f=50) (f=50) (f=50) (f=50) (f=50) (f=50)

1.000 .991™ 989" .990™ .980™ 987" 989" .983™

Language

French  Correlation
Coefficient

Sig. (2-tailed) 1000 000 000 000 000 000 000

Turkish  Correlation 9917 1.000 990" 988 981 988" 990" 984"

Coefficient

Sig. (2-tailed) 000 000 000 000 000 000 000
English  Correlation 989" 990  1.000  .991% 986 989 992" 993"

Coefficient

Sig. (2-tailed) 000 000 000 000 000 000 000

Greek Correlation
Coefficient

Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000

.990™ .988™ 991™ 1.000 987" .990™ .989™ .989™

Kazakh  Correlation 9807 981 986™ 987"  1.000  .987" 985" 989"

Coefficient

Sig. (2-tailed) 000 000 000 000 000 000 000
Malay  Correlation 9877 988 989 990 987  1.000  .990"  .991"

Coefficient

Sig. (2-tailed) 000 000 000 000 000 000 000

Arabic  Correlation
Coefficient

Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000

.989™ .990™ 992" .989™ .985™ .990™ 1.000 .988™

Chinese Correlation
Coefficient

Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000

.983™ .984™ 993" 989" 989" 991" .988™ 1.000

** Correlation is significant at the .01 level (2-tailed).
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4. CONCLUSION

This study developed and validated a multilingual neuromyth identification tool to measure the
prevalence and origins of neuromyth beliefs among teachers. Psychometric analyses revealed
that the final 30-item scale exhibited strong internal consistency, a consistent two-factor
structure, and substantial cross-linguistic construct validity across eight language versions.
These findings have important methodological, theoretical, and practical implications.

The exploratory factor analysis (EFA) confirmed the theoretically anticipated two-factor
structure, “Perceptions of the Learning Process” and “Perceptions of Brain and Intelligence
Characteristics” with items exhibiting clear and distinct loadings. Through an iterative process,
problematic items with factor loadings below .40 or cross-loadings of at least .30 were
systematically removed, resulting in a 30-item instrument. This rigorous approach to
eliminating items ensured factorial clarity and internal consistency (Cronbach’s o = .85). The
high factor loadings of the retained items (most exceeding .50) indicate strong alignment with
the intended constructs. Items that were removed from the scale often represented items that
were subject to differences in cultural interpretation or conceptual ambiguity during the
translation process.

The present instrument offers several methodological innovations compared to widely used
neuromyth questionnaires, such as the Dekker et al. (2012) scale and the Neuroscience Against
Neuromyths Questionnaire (Tovazzi ef al., 2020). First, it was designed from the beginning to
be multilingual and culturally adaptable. It encompasses eight languages that represent diverse
geographic and educational contexts. Second, the scale incorporates a balanced mix of true and
false items to reduce acquiescence bias and provide a more accurate assessment of knowledge.
Third, the tool uniquely incorporates an assessment of the sources from which participants
acquire knowledge about brain function, addressing a notable gap in literature.

This study addresses a critical gap in the neuromyth literature by developing and validating a
multilingual instrument with strong psychometric properties. Previous research has largely
relied on monolingual instruments with limited cross-cultural testing and has often neglected
rigorous adaptation procedures. This new tool allows for reliable cross-cultural comparisons of
neuromyth beliefs, thus broadening the scope of educational neuroscience research.

The findings of this study have significant implications for teacher education, curriculum
development, and educational policy. The high prevalence of misconceptions regarding certain
items emphasizes the urgent necessity of implementing focused professional development
programs to enhance teachers’ neuroscience literacy. The validated instrument developed in
this study can serve as a reliable diagnostic tool in pre-service and in-service teacher education.
It enables educators and policymakers to identify and address the most persistent neuromyths
through evidence-based interventions. The two-factor structure, which captures misconceptions
about learning processes and brain/intelligence characteristics, suggests that teacher training
curricula should integrate neuroscience content that directly addresses these misconceptions.

Beyond teacher education, the instrument’s multilingual design and robust psychometric
properties allow for valid cross-national comparisons of neuromyth prevalence in diverse
cultural and linguistic contexts. Such comparative data can guide policymakers in developing
context-specific strategies while contributing to a global framework for addressing
misconceptions in education. Additionally, including items that assess knowledge sources
provides a unique opportunity to investigate how formal and informal information channels
influence the persistence of neuromyths. This offers both theoretical insight and practical
guidance for designing more effective educational interventions.

4.1. Limitations

Despite its methodological thoroughness and multilingual scope, this study has several
restrictions that should be recognized. First, although rigorous translation and back-translation
procedures were employed to ensure linguistic accuracy, the complexity of the neuroscience
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concepts may have introduced subtle differences in meaning across languages that could affect
respondents’ interpretations. Second, the language adaptation process was conducted with
relatively small groups of participants in each target language. Expanding this stage to include
larger, more diverse samples would strengthen the validity of cross-linguistic comparisons.
Second, adapting the instrument into eight languages represents a significant improvement over
existing tool. However, adapting it to additional languages and cultural contexts would increase
its global applicability and ensure that it captures a broader range of educational settings. Third,
while the pilot and validation samples were diverse, they were limited in size. In some cases,
they were drawn from convenience samples within specific educational institutions. This may
restrict the generalizability of the findings, so future studies should test the instrument on larger,
more representative populations.
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APPENDICES

Note on Item Classification. The final version of the neuromyth diagnostic instrument comprises 30 items. Of
these, 21 are incorrect items representing neuromyths (ST1, ST2, ST4, ST6, ST7, ST9, ST10, ST11, ST13, ST14,
ST15, ST16, ST17, ST19, ST20, ST21, ST23, ST25, ST26, ST28, ST30), while 9 are correct items (ST3, STS,
ST8, ST12, ST18, ST22, ST24, ST27, ST29).

Appendix 1. Neuromyths items learning process and intelligence characteristics: English version.

For each item, please indicate which sources
influenced your answers (You can check more than
one answer)
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Ml Individuals learn better when they receive
information in alignment with in their dominant
. - . 112314567 [8[9]10]11]12
learning styles (examples: visual, auditory,
kinesthetic etc.)
M2 The dominant intelligence profile of learners
(examples: mathematical, verbal, spatial) must be 112314567 [8[9]10]11]12
considered in teaching
M3 Fn the lea}mmg. process, the mind associates new 1 213lalslel718l9l10l11]12
information with previous knowledge
M4 leferent parts Qf the brain operate independently 1121314lsle6l718!l9l10l11l12
during the learning process
M5 Learnlqg occurs through chaqges in synaptic 1l1203lalsl6l7]18l9liol11]12
connections between neurons in the brain
M6 Learning is a purely cognitive skill, not emotional 112134567 8]|9]10/11 |12
M7 Lea.rr}mg takes place independent from individuals t121314ls5l6l718!l9l10l11l12
learning backgrounds
M8 Some mental processes (experience, learning)
repeated over a long period of time can change the 112314567 [8[9]10]11]12
structure and function of some areas of the brain
M9 _Ind|v1duals can learn new information even while 112131als5l6l718l9l10l11]12
in a state of sleep
M10 |Humans are good multitaskers 12|34 |5|6]7|8|9 (10|11 ]12
MI11 | The fact that some people are more “right-brained”
and others are more “left-brained”, helps explain 11231456789 ]10]11]12
the differences in how we learn
MI12 Ind1v1dua1§ learn bettef when course content is 1121314lsle6l718!l9l10l11l12
presented in short sessions or modules
M13 Thern? are‘speaﬂc periods in childhood after which 1l213lalsle6l7]l8l9liol11]12
certain things can no longer be learned
M14 | Memorization has no impact on the learning 112131als5l6l718l9l10]11]12
process
MI15 Epv1rqqments that prov;de a larger amount pf 1121314lsle6l718!9l10l11l12
stimuli improve the brains of pre-school children
M16 |Mental capacity is }}crcdltary and canpot be 1 2l3lalslel718l9li0l11]12
changed by the environment or experience
M17 Llster{mg to classical music improves mental 1121314lsle6l718!l9l10l11l12
capacity
M18 | When a part of the bralm is damaged, other parts 1121314ls5l6l718!9l10l11]12
can take over its function
M19 | Short periods of coordination exercises can improve
brain function (for example, touching your right 112 (3|4 (5|6|7(8]|9]1011 |12
ankle with your left hand and vice versa)
M20 | We use only 10% of our brain 1(2(3[4|5]|6|7 8910|1112
M21 |Individuals with larger brains are smarter 112134 |5(6|7|8[9]|10]|11]|12
M22 | The brain coqtinge§ to Vgelnerate new connections 1l12031als5le6l718l9l0]11]12
throughout an individual's life
M23 |Male and female brains are designed for different 11213lalslel7!18!9l10l11l12
types of skills
M24 | The brain remains active 24 hours a day 11213456789 ]10]| 11|12
M25 Sup'p.lements such as Om§ga-3 gnd Omega-6 have a 1120314ls5le6l718!l9li0li11l12
positive effect on academic achievement
M26 |Brain development is complete by the time children 1120314ls5l6l718!l9li0li11l12
reach the end of puberty
M27 |The normal development of the human brain
involves the birth and death of brain cells Lj2]3 45|67 |8]9]10)11 12
M28 | The brain shuts down during sleep 1123|4567 |8]9 10|11 |12
M29 | On average, males have bigger brains than females 11213456789 ]10]| 11|12
M30 Huma'ns‘are.bom with all the neurons they will have 11213141516l 718l9l10l11]12
in their lifetime
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Appendix 2. Neuromyths items learning process and intelligence characteristics: Turkish version.

Liitfen her bir madde icin, yanitlarimzi verirken hangi
kaynaklardan etkilendiginizi belirtiniz (Birden fazla
yanit isaretleyebilirsiniz)
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Ml Ogrenciler, 6grenme stillerine uygun ortamlarda
daha etkili 6grenirler (gorsel, isitsel, kinestetik vb.) P2 3[4 se]78 o opmjn
M2 Ogretim siirecinde, 6grencilerin baskin olan zeka
tiirleri (matematiksel, sdzel, uzamsal vb.) dikkate 112314 |5]6|7 |89 10|11 |12
alinmalidir
M3 Qgrgnn}g 'sur'ecmd'e'zlhm yeni bilgilerle 6nceki 1tlalslalslel7ls8loliolnl2
bilgileri iligkilendirir
M4 Ogrenme siirecinde beynin béliimleri birbirinden tl12131alslel718l9l10l11]12
ayri caligir
M5 Ogrenme, beyindeki noronlar arasindaki sinaptik
baglantilarda meydana gelen degisiklikler yoluyla 1123456789 (10]11]12
gergeklesir

M6 Ogrenme siireci duygusal degil, tamamuyla biligsel
bir 6zelliktir

M7 (')grenme, bireylerin 6grer}me gecmisglerinden tl12131a4ls5lel718!9l10l11]12
bagimsiz olarak gergeklesir

M8 Uzun siireli tekrarlanan baz1 zihinsel siiregler
(deneyim, 6grenme vb.), beynin bazi bolgelerinin 11231456789 ]10]11 |12
yapisint ve islevini degistirebilir

M9 Bireyler uykudayken yeni bilgiler 6grenebilir 1123|4567 |8|9]10]11]12

M10 | Insanlar ¢oklu gorevlerde basarilidir 1234|5678 |9 ]10]|11 |12

MI11 | Bazi insanlarin "sag beyinli", bazilarinin ise "sol
beyinli” olmas1 6grenme dzelliklerimizdeki 112 (314|567 8910|1112
farkliliklart agiklamaya yardimei olur

MI12 Birf:yler, ders i(;?rigi kisa Otl'll’ltlIflvlal’ veya modiiller tlalslalslel7lsloliolin!
halinde sunuldugunda daha iyi dgrenirler

M13 | Cocuklukta belirli dénemlerden sonra bazi seyler 1121314alslel718!|9lioli11]i2

artik 6grenilemez

M14 | Ezberlemenin 6grenme siireci lizerinde etkisi
yoktur

MI15 | Zengin uyarici .ortar.nl.ar oku! é'?ncegi (jléjmemde tl12131alslel718l9l10l11]12
cocuklarin beyinlerini daha iyi gelistirir

M16 | Zihinsel kapasite kalitsaldir ve gevresel faktorler

veya 6grenme deneyimleri ile sonradan 123456789 (10]11]12
degistirilemez
M17 | Klasik miizik dinlemek zihinsel kapasiteyi gelistirir 1123|4567 |[8|9]10]11]|12
MI18 | Beyin bolgesinin bir béliimii hasar gordiigiinde tlal3lalslel7l8lolioln]i2

beynin diger bolgeleri bu islevi iistlenebilir
MI19 |Kisa sireli koordinasyon egzersizleri beyin

fonksiyonlarini gelistirebilir (6rnegin, sol el ile sag 112 (3456|789 ]|10] 11|12
ayak bilegine dokunmak veya tam tersi)
M20 | Beynimizin sadece %10'unu kullaniriz 123456789 ]|10]I11]12
M21 | Beyni biiyiik olan insanlar daha zeki olurlar 112131456789 ]10]| 11 |12

M22 |Beyinde yeni baglantilarin {iretimi yasam boyu
devam eder

M23 | Erkek ve kadin beyinleri farkli tiirde beceriler igin tlalslalslel7lsloliolin!
tasarlanmigtir
M24 | Beynimiz giinde 24 saat ¢alismay siirdiiriir 11234567 [8]9]10]11]12

M25 | Omega-3 ve Omega-6 gibi takviyelerin akademik
basart iizerinde olumlu etkisi vardir

M26 |Bir kisi ergenlige ulastiginda beyin gelisimini t1213lalslel7l8loliol 112
tamamlanmis olur

M27 |Insan beyninin normal gelisimi, beyin hiicrelerinin
dogumunu ve Sliimiini igerir

1213|4567 |8]|9]|10]11 |12

M28 | Uyudugumuzda beynimiz ¢alismay1 durdurur 1|23 (4|56 |7|8]|9 10|11 ]12

M29 Ortalar{lau ol?rak, erkeklerin beyinleri kadinlardan 11213 lalslel7l8loliol 1112
daha biiyiiktiir

M30 |Insanlar yasamlart siiresince sahip olacaklart tim t1213lalslel7l8loliol 1]l

noronlarla dogarlar
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Appendix 3. Neuromyths items learning process and intelligence characteristics: Arabic version.
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Appendix 4. Neuromyths items learning process and intelligence characteristics: Chinese version.
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Appendix 5. Neuromyths items learning process and intelligence characteristics: French version.

Pour chaque item, veuillez indiquer les sources qui ont
influencé vos réponses (Vous pouvez cocher plus d’une
réponse).

No Items

1. D'enseignements regus a l'université

2. De programmes de développement

3. De mon expérience professionnelle

4. De médias sociaux (Twitter (X),
IInstagram, Linkedln, YouTube, etc.)

8. D’autres publications telles que des
livres. des revues. des magazines populaire:
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M1 Les ¢léves apprennent mieux lorsqu’ils regoivent
I’information dans leur style d’apprentissage 1 2 |3 4 [5]6 17 9 |10 | 11 |12
préféré (p. ex., auditif, visuel ou kinesthésique)
M2 Le profil d’intelligence prédominant des apprenants
(p. ex., logico-mathématique, verbale, spatiale) doit 1 2 |31 4 [5]6 |7 8 9 |10 | 11 |12
étre pris en compte dans I'enseignement
M3 Dans le processus d'apprentissage, le cerveau
associe les nouvelles informations aux 1 2 |31 4 [5]6 |7 8 9 |10 1112

connaissances antérieures
M4 Les différentes parties du cerveau fonctionnent
séparément les unes des autres au cours du 1 2 |3 4 [5]6 |7 8 9 |10 | 11 | 12
processus d’apprentissage
M5 L'apprentissage se produit par des changements

dans les connexions synaptiques entre les neurones 1 2 |3 4 [5]6 1|7 8 9 |10 | 11 |12
du cerveau

M6 L'appr'entlssage e,st une compétence purement 1 > 13l 4 |sle 7] 8 9 l10l11l12
cognitive et non émotionnelle

M7 L'apprentissage se fait indépendamment des 1 213l 4 lsl6l7] 8 9 l10l11 |12

parcours d’apprentissage des individus
M8 Certains processus mentaux (expérience,
apprenussage) répétés sur une longue pgrlode 11213 4 lslel7] s 9 101112
peuvent modifier la structure et le fonctionnement
de certaines zones du cerveau

M9 Les personnes peuvent apprendre de nouvelles 1 213 4 |sle6l7] 8 9110|1112
informations en dormant
MI10 | Le cerveau des humains est particuliérement 1 23] 4 |56 |7 8 9110|1112

compatible avec le multi-tiches

M1l | Certaines personnes sont plutdt « cerveau droit » et
d’autres plutdt « cerveau gauche », ce qui contribue
a expliquer les différences dans la maniére dont on

apprend

MI12 | Les individus apprennent mieux lorsque le contenu
du cours est présenté sous forme de courtes 1 2 |31 4 [5]6 |7 8 9 |10 | 11 |12
sessions ou de modules

M13 |1l existe des périodes spécifiques de ’enfance aprés

lesquelles certaines choses ne peuvent plus étre 1 2 |3 4 |56 ]7] 8 9 | 10| 11 |12
apprises
M14 |La mémorisation n’a aucun impact sur le processus 1 > 13 4 |s5le 7] 8 9 101112

d’apprentissage

M15 | Les environnements qui offrent une plus grande
quantité de stimuli améliorent le fonctionnement du 1 2 |31 4 [5]6 |7 8 9 |10 | 11 |12
cerveau des enfants d’age préscolaire

M16 | Les capacités mentales sont héréditaires et ne

peuvent étre modifiées par 1’environnement ou 1 2 |3 4 |56 7] 8 9 | 10|11 |12
I’expérience.

M17 |Ecouter d}e}a musique classique permet d'améliorer 1 213l 4 |s|le6l7] s 9 l10l11 |12
les capacités mentales

MI18 | Quand une région du cerveau est endommageée, 1 R 4 5] 6|7 3 9 1011112

d’autres peuvent prendre en charge sa fonction
M19 |De courtes séances d’exercices de coordination
peuvent améliorer le foncm_)nnemejnt du cerveau 1 2 |3 4 5] 6|7 3 9 110|111 12
(par exemple, toucher la cheville droite avec la main
gauche et vice versa)

M20 | Nous n’utilisons environ que 10 % de notre cerveau 1 2 |3 4 |5]6 |7 8 9 |10 | 11 |12

M21 | Les personnes ayant un cerveau plus gros sont plus 1 s |3 4 5167 1 9 l10]11]12
intelligentes

M22 | La production de nouvelles connexions dans le 1 s |3 4 |56 l7 3 9 1011112

cerveau se poursuit tout au long de la vie

M23 | Les cerveaux masculins et féminins sont congus
pour différents types de compétences

M24 | Le cerveau est actif 24 heures sur 24 1 2 |3 4 |5]6 |7 8 9 [ 10 | 11 | 12
M25 | Les suppléments Fe}s que les Onjlega-S etles Onllgga- 1 2 (3] 4 |56 7] 8 9 10| 11112
6 ont un effet positif sur les performances cognitives
M26 | Le développement du cerveau est achevé lorsque les
individus atteignent la fin de la puberté

M27 |Le développement normal du cerveau humain

1] 2 (3] 4 |56 |7 8 |9 |10]11 |12

implique la naissance et la disparition de cellules 1 2 |3] 4 |5/6|7| 8 9 |10 | 11 | 12
cérébrales
M28 | Quand on dort, le cerveau ne fonctionne pas 1 2 13 4 516 |7 8 9 | 10| 11 |12
M29 | En moyenne, le cerveau des hommes est plus gros 1 R 4 5] 6|7 3 9 11011112

que celui des femmes
M30 |L’humain nait avec tous les neurones dont il
disposera tout au long de sa vie
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Appendix 6. Neuromyths items learning process and intelligence characteristics: Greek version.
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pio aravtioeg)
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Ml Ta dropa padaivovy kodvtepa dtav Aappdavovy
TANpoPopies pe Pac T SPOPETIKG pabnotakd 1 213l 4 |slel7] 8 9 [10l11 |12
TOVG TPOPIA (T): OMTIKO, AKOVOTIKO, KVOLGONTIKO,
KATL).
M2 To kvpiapyo mpoPil vonpocvivig Tev pabntdv (my:
LoyKopabnuatikd, YAOGGIKO, Y®poTaéikd) mpémet 1|2 (3| 4 [5/6[7]| 8 9 |10 | 11 |12
va AapBdveton vdyn ot Sidackakio.
M3 Katd m Swdicaoio g pdbnong, to poaid
GUOYETICEL VEEG TANPOPOPIES HE TPOTYOVUEVES 1 2 |3 4 |5|6|7] 8 9 [ 10| 11|12
YVOOELS.
M4 A0QOPETIKG PEPT TOV EYKEPHAOD AELTOVPYOVV
aveEdptnto Katd T SidpKet TG pabnotoknig 1 2 (3] 4 |5/6(7| 8 9 [ 10| 11 |12
Swdikaociog.
M5 H pddnon mpoxvmret omd tig arhayés petaé&d tav 1 > 13 4 |51 6l7] 8 9 l10l11 |12
VEVPIKAV GUVAWYEMY GTOV EYKEPUAO.
M6 H pdbnon eivar o kaBopd yvootiky de&dmzta, 1 > 13 4 |51 6l7] 8 9 l10l11 |12
Oy cLVOLGONUOTIKT).
M7 H pabnon eivar ave&apnm amd 10 yvaoTiKd 11213 4 |slel7] s 9101112

voPadpo TV aTép®Y.

M8 Mepikég vontikég dadikacieg (epmetpia, pabnon)
7oV EMAVOAOpBAvOVTOL Y10 LEYEAAO YPOVIKO 1 213l 4 |s]el7] 8 9 101112
Stdotnpo propovv vo oARGEoVV T dopn Kot )
AELTOVPYiC OPIGUEVOV TIEPLOYDV TOV EYKEQGAOV.

M9 Ta dropa propodv va pdbouvy véeg TAnpopopieg 1 213 4 |516l7] 8 9 l10l11 |12
akOpo Kot 6tav Bpickoviol o€ KaTAoTasn HIVOV.
MI10 | Otavbponot givar kahoi 670 vo. KGvovy oAk 1 213 4 |51 6l7] 8 9 l10l11 |12

TPOYLLOTO TAVTOYPOVOL.

MI1 | To yeyovog 6Tt pepiioi GvOpomot £xovv mo
QVETTUYHEVO TO SeEL0 NUGPAIPLO TOV EYKEPAAOV 1 213l 4 |slel7] 8 9 101112
£vé GALot T0 apioTtepd, Pfondd oTo va eEnyncovpe
TG d10popég 670 Thg Padaivovpe.

MI2 | Ta dropa pabaivovy kokdtepa dtav 0
TEPLEYOUEVO TOV LLabMpaTog Tapovstdtetat oe 1 2 (3] 4 |5/6(7| 8 9 [ 10| 11 |12
GUVTOUES TMEPLOSOVG 1) EVOTNTEG.

MI13 | Yrdpyovv cuykekpiuéveg mepiodot oTny moudii
NAKio peTd TIG 0moieg Oplopéva TpaypaTa eV 1 2 13| 4 |slel7] s 9 (101112
HUTOPOVV TAEOV VOL MOTEAEGOVY OVTIKEIHEVO
pédnone.

MI14 | H amopvnuovevon dev €xet kapio enidpaon otn 1 213 4 |516l7] 8 9 l10l11 |12
Swdkaoio pabnong.

MI5 | [TepBaAhovTo TOV TPOGPHEPOLY TEPIGGOTEPQ
epediopata BEATIOVOLV TOV EYKEPUAO TOV TOSIDV 1 2 |3 4 |56 |7 8 9 [ 10| 11|12
TPOGYOMKNG NMKIOG.

MI16 | H dwavontiki} tkavomto ivor KANPOvopIKy Kot dev
pmopei vo alhdEet amd to mepPdAiov M| T 1 2 (3] 4 |5/6(7| 8 9 [ 10| 11 |12
sunepio.
M17 | H akpdoon KhGo1KNG Hovotkhg ertidver v 1 >3] 4 |sl6l7] 8 9 l10l11]12
SLOVONTIKY IKOVOTNTAL.

MI18 | Otav éva péPOG TOL EYKEPHAOD ExEL VTOOTEL
BrAPN, GAka pépn pmopodv var avekdBouvv ™ 1 2 (3] 4 |5|6|7| 8 9 |10 11|12
Agttovpyia Tov.

M19 | Zdvropeg nepiodol aoKNGEMY GLVTOVIGHOD HTOPOVV|
va Bektidcovv ™ Aertovpyio Tov eykepdAov (Yol 1 >3] 4 |5l6l7] 8 9 l10l11]12
mapadetypo, o vo ayyilelg to 8e£10 aoTphyodrod pe
70 apoTEPO YEPL KAL TO OVTIGTPOQO).

M20 | Xpnowomotovpe pdvo to 10% tov eykepdiov pag. 1 2 [3] 4 |5]6 7] 8 9 1011 ]12

M21 |To drope pe peyOAOTEPOVG EYKEQUAOLG  &ival, 11213 4 lslel7] s 9 l10l11]12
s&omvotepa.

M22 | O eyképohog ovvexiCer vo  dnpovpysi  véeg 1121350 4 l5/6l7] 8 9 10| 11|12
GuvdEaEls katd T didpketa Tng {wfg Tov aTdpov.

M23 | Ot gyké@adol TV avdpdy Kol TOV YOVOIKOV &ival 1 > 13] 4 |sle 7] 8 9110|1112
GYESGHEVOL Y10 FLUPOPETIKOVG TOTOVG SEEOTIHTOV.

M24 | O eyképohog mapoapével evepyds 24 dpeg ToO 1 2 13] 4 |sle 7] 8 9 (10|11 12
EIKOCLTETPAOPO.

M25 | Zopminpopote  dwtpoprg Omog Quéya-3 Koy
Quéya-6 éyovv Betikr| emidpaon oy akadnpoiky 1 2 |3 4 |5/6|7] 8 9 | 10| 11 | 12
emroyio.

M26 | H avamtuén tov eykepdhov £xet ohokAnpmBei uéypt 1 >3] 4 |5l6l7] 8 9110|1112

10 Téh0g TG e Peiog.
M27 |H o¢uowhloyiky avdntoén tov  avBpdmivov

eykepdhov mepthapPavet ™ yévvnon kot to Odvato 12 (3] 4 |5/6(7]| 8 9 | 10| 11|12
TOV EYKEPUAIKOV KLTTAPWV.

M28 | O eyképarog «kheiven katd T didpkeLa Tov Hrivov. 1 2 [3] 4 |56 7] 8 9 |10 11]12

M29 |Katd péco Opo, ot Gvdpeg €xovv peyardtepo 11213 4 lslel7] s 9 l10l11]12
£YKEQAAO OO TIG YUVOIKEG.

M30 | Ot GvBpwmot yevviohvtor pe OAOVG TOVG VELPOVES 1 > 13] 4 |sle 7] 8 9 10| 11|12

7oV Ba £xovv Katd T didpketa g {omg Tovg.
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Appendix 7. Neuromyths items learning process and intelligence characteristics: Kazakh version.

Opoip cypakka OepreH :kaya0bIHbI3Fa KaH/AAil lepeKKo3
acep eTKeHiH KopceTiHi3 (6ipHemIe nepexKeo3ai
TaHIaybIHbI3Fa 00J1a/1bI)
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M1 Anamziap aknapaTThl ©31epiHiH 6aChIMIBIFBI
JKOFapbl KaObLU1Iay AaFgblIapblHa cail )KaKChIPaK 1 2 3 4 50 6 3 9 w12
MeHTepei. (MbICaIbl: aynall, BU3yal,
KHHECTETUKAIBIK) (
M2 OKky (yipeHy) Ke3iH/e OKyIIbUIapIbIH OachiM
MHTEJUICKTYyaJl 1arAbIChI (MbICaJ'Il:lI 1 2 3 4 5 6 7 8 9 10 11 12
MaTeMaTHKaJIbIK, CO3/IK, KeHICTIKTIK) eckepimyi
Kepek
M3 Oky (yiipeHy) yaepici/e aKpli-oi XxaHa 1 s 13l 4 |slel7] s 9 |10l 1112
AKIapaTThl OYPBIHFbI OLTIMiIMEH OaililaHbICThIpa bl
M4 Oky (yitpeHy) mporuecinae Mu Gemimaepi oip- 1 s 13l 4 |slel7! s 9 |10l 1112
OipiHeH 6eeK-06JIeK JKYMBIC icTei i
M5 Oky (yipeHy) MuaFbl HEHPOHIAP apachIHAAFbI 1 213 4 |56 |7l 3 9 10l 11l12
CHHAIC OailJIaHbICTAP/IBIH ©3repyi apKbLIbI KYpeai
M6 Oy (YiipeHy) SMOLMSIIBIK €MeC, Ta3a KOTHUTHBTI 1 2 13| 4 |56 !l7] 8 9 l10]11]12
JIaFIbl
M7 Oky (yiipeHy) sxeKe TyJIFanap/blH OitiM neHreitine 1 2 13| 4 5|6 l7] 8 9 10l 11l12
KapaMacTaH Xy3ere acajbl
M8 Y3aK yaxsIT 00iibl KaliTaJlaHATBIH KeHOip aKbLI-0i
yaepici (Toxipube, oky) MubIH Keitbip 112130 4 |slelql s 9 10l 1112
aliMaKTapbIHBIH KYPBUIBIMBI MCH KbI3METiH
3repTyi MyMKiH
M9 Anamzap yibIKTaI jKaTKaH/a )KaHa aKIapaTThl 1 2 13| 4 5|67 8 9 10l 11l12
MEHrepe aiajibl
MI10 | Anamiap keI TanchpMaHbl 6ip Me3eTTe KaKChl 1 > 03] 4 |5]67] 8 9 l10l11]12
OpBIHZA# amajbl
Mil1 Keii6ip anamaapabIH «OH XKaK MU CbIHAPbD), all
6acKaIapBbIHBIH «COJI )KAaK MH CBIHAPBD) JKAKCHI
JKyMBIC icTeiini. by 6i3nin oKy (yiipeHy) 1 2 |31 4 |56 |7 8 9 |10 11 |12
JKOJIBIH/@FbI ailbIPMAIIIBUIBIKTaPBIMBI3/IBI
TyCiHAIpyre KemMeKTeceni
MI12 | Aramaap Ma3MyHBI KbICKA CECCHSUIApAaH HEMece
MOJYJIBJICPACH TYPAThIH KypCTapAbl KaKChIPAK 1 2 |31 4 |56 |7 8 9 |10 |11 |12
MeHrepesi (yipenei)
MI13 | Banmansix makra 6enriii 6ip epexire Ke3eHaep
6omazpl. Keiibip Hopcenepai coll apaibIKTa FaHa 1 2 (3] 4 |56 7| 8 9 [ 10| 11 |12
yiipenyre Gomajibt
MI14 | Ecrte cakray kabineti oKy (YifpeHy) nporecite acep 1 2 13| 4 5|67 8 9 l10] 1112
eTnenal
MI15 | Kebipek bIHTaIaHABIPATHIH OpTaIap MEKTEIl 1 2 13| 4 |56 !l7] 38 9 10l 1112
JKachIHA JIeHiHTi GastagapablH MUBIH KaKCApPTaIbl
MI16 | AKbU1-0# KaOLIeTi TYKbIM KyalIaii bl JKOHE OHBIH
KOpIIIaFaH OPTackl HEMece eMipIIiK Takipubeci 1 2 |3 4 |56 |7 8 9 [ 10| 11 | 12
e3repTe anMaiibl
M17 | Knaccukanblk My3bIKaHBI TBIHIAY aKBLI-OM 1 2 |3 4 516 |7 3 9 10l 11l12
KaOiIeTiH yKaKcapTa ibl
MI18 | MunsiH 6ip afiMarsl 3aKpIMIAIFaHIA, OHBIH
yHKUMACHIH MUIBIH OacKa aiiMaKTapbl OpbIHIAyFa 1 2 (3] 4 |56 (7| 8 9 | 10| 11 |12
Kipiceni
MI19 | Keicka AMCpSiMﬂ,i YiecTipy IKaTTBIFYIapbl MH 1 2 13| 4 5|6 l7] s 9 |10l 1112
KBI3METiH jKaKcapTa/ibl
M20 | bi3 musiMbI3a6IH Tek 10%-bIH naiifananambl3 1 2 |31 4 |56 |7| 8 9 |10 | 11 |12
M21 | Musl yJIKeH aiamMziap aKbULABIPaK 1 2 |3 4 516 |7 8 9 [10] 11 |12
M22 | Muparsl xkaHa GaiiTaHbICTapABIH KAJIBIITaCybl OMip 1 E 4 516 |7 3 9 l10]11]12
0OIibI JKanFacabl
M23 | Epiep MeH oliennepiH MHUBI OpTYpIi JarapLiapra 1 2 13| 4 |5]6!l7] 8 9 l10]11]12
apHairaH
M24 | Mu Toynirine 24 carat Gencenai 1 2 |3 4 5 7 8 10 | 11 | 12
M25 Omgra73 X(?He omera-6 ClilﬂKTbI Kocnanap OKy 1 2 3 4 516 |7 3 9 l10l11]12
JKETICTIKTEPIHE OH 3CEp €TEl
M26 |bBananapablH SKBIHBICTBIK JKETLTyl asKTanFaHza, 1 E 4 516 |7 3 9 l10l11l12
MH/IBIH JJaMYbl J1a COHBIHA JKeTe/I
M27 | Anam MUBIHBIH KaJIBITHI Jlamybl MU 1 2 3 4 516 |7 8 9 l10l11]12
JKacyIIaapbIHbIH TYYbl MEH OJIYiHEH Typa/ibl
M28 | bi3 yifsIKTar )KaTKaHaa, MU 03 JKXYMBICHIH TOKTATa/Ibl 1 2 |3 4 |5|6 |7 8 9 |10 | 11 |12
M29 |Oprama anraHza, epiepiiH MHBI difenepre 1 213 4 |slel7] s 9 l10l11l12
KaparaH/ia yJIKeHipek
M30 |Anam Gamackl OHBIH ©MipiHae OOIaTBIH OapibIK 1 2 |3 4 516 |7 8 9 l10]11]12
HEeHWpPOH1ap bl TOIBIK HEMJICHE Tya bl
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Appendix 8. Neuromyths items learning process and intelligence characteristics: Malay version.

Untuk setiap item, sila tunjukkan sumber yang paling
mempengaruhi jawapan and (anda boleh memilih lebih
daripada satu jawapan
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M1 Individu belajar dengan lebih baik bila mereka
menerima maklumgt yang serasi dengan gaya 1 213 4 |slel7] 8 9 101112
pembelajaran dominan mereka (contohnya: visual,
auditori, kinestetik dll)
M2 Profil kecerdasan pelajar yang dominan
(contohnya: matematik, verbal, spatial) mesti 1 2 |3 4 |56 |7 8 9 (10|11 |12
dipertimbangkan semasa pengajaran.
M3 Dalam proses pembelajaran, minda kita akan
mengaitkan maklumat baru dengan pengetahuan 1|2 |3] 4 |5/6]7| 8 9 |10 11 |12
yang terdahulu.
M4 Bahagian otak yang berlainan akan beroperam 1 213 4 |s5le6l7] 8 9 101112
secara bersendiri semasa proses pembelajaran.
M5 Proses pembelajaran berlaku melalui perubahan
dalam sambungan sinaptik antara neuron dalam 1 2 |3 4 (5|6 |7 8 9 |10 |11 |12
otak.
M6 Pembelajaran halnya melibatkan kemahiran kognisi 1 213 4 |slel7] 8 9 101112
dan bukan emosi.
M7 Pembelajaran berlaku secara bebas dari (tidak
dipengaruhi oleh) latar belakang individu. ! 2343078 oo
M8 Semua proses mental (pengalaman, pembelajaran)
yang berulang dalam jangka masa yang panjang
akan mengubah struktur dan fungsi bahagian ! 2343 6T 8 oo
tertentu otak.
M9 Indmdu'akan belajar maklumat baru walaupun 1 213l 4 |slel7] s 9 101112
semasa tidur.
M10 | Manusia boleh melakukan(pelbagal tugas dalam 1 213 4 |s5le6l7] 8 9 101112
masa yang sama secara baik.
MI11 | Hakikat bahawa orang tertentu lebih cenderung
kepada ‘otak kanan’ dan yang lain ‘otak kiri ) 1 23] 4 |s5le6l7] 8 9 101112
membantu menerangkan perbezaan dalam cara kita
belajar.
M12 | Individu belajar dengan lebih baik bila kandungan
kursus dipersembahkan dalam sesi pendidikan atau 1|2 |3] 4 |5/6]|7| 8 9 |10 11 |12
secara bermodul.
MI13 | Terdapat perkara tentu yang boleh dipelajari
semasa peringkat kanak-kanak yang tidak dapat 1 2 (3| 4 |5[6 7] 8 9 (10|11 |12
dipelajari lagi dalam umur lain
M14 Penghafélan tiada impak ke atas proses 1 23] 4 |5le6l7] 8 9 101112
pembelajaran.
MI15 | Persekitaran yang mampu membekalkan
rangsangan yang banyak boleh meningkatan fungsi 1|2 |3 4 |5/6]|7| 38 9 |10 11 |12
otak di kalangan kanak-kanak pra sekolah.
M16 | Kapasiti mental adalah secara keturunan dan tidak
boleh diubah oleh persekitaran atau pengalaman. ! 23 A3 e 8 oo
M17 | Mendengar music klasikal meningkatkan kapasiti 112135 415067 8 9 1011112
mental
M18 |Bila sebahagian daripada otak sudah rosak,
bahagian lain boleh mengambil alih fungsinya ! 2|3 el 8 oo
M19 |Latihan koordinasi  jangka pendek boleh
meningkatkan fungsi otak (contohnya, menyentuh 1 2 |3 4 516 1|7 8 9 | 10| 11|12
buku lali kanan dengan tangan kiri dan sebaliknya)
M20 |Kita cuma gunakan 10% otak kita. 1 2 |3 4 |[5]6 |7 8 9 |10 ] 11 ] 12
M21 :)r;c[lll(;/:;iu dengan otak yang lebih besar adalah lebih 1 E 4 |5] 6|7 3 9110|1112
M22 | Otak ) kita terus {njcnerbitkan sambungan baru 1 5 |3 4 |56 l7 3 9110|1112
sepanjang umur individu
M23 | Otak lellakl dan perempuan direkabentuk untuk jenis 1 I 4 516 |7 3 9 10|11 |12
kemahiran yang berlainan
M24 | Otak tetap aktif selama 24 jam sehari 1 2 |3 4 |5]6 |7 8 9 |10 ] 11 |12
M25 | Makanan tambahan seperti Omega-3 dan Omega-6
mempunyai kesan positif ke atas pencapaian 1 2 |3 4 516 1|7 8 9 |10 | 11 |12
akademik
M26 | Perkembangan otak adalah lengkap bila kanak-
kanak mencapai akhir akil baligh ! 2|3 4 S1e 7 8 o 1oz
M27 Perkembangan blas'a otak manusia melibatkan 1 5 |3 4 |56 l7 3 9 10|11 12
kelahiran dan kematian sel otak
M28 | Otak tutup fungsi semasa tidur 1 2 |3 4 51617 8 9 |10 ] 11 ] 12
M29 | Secara 1§21m, lelaki mempunyai otak yang lebih 1 2 |3 4 |56 |7 3 9 10| 1112
besar daripada perempuan
M30 | Manusia dllahlrka_n dengan semua neuron yang 1 R 4 |5 6|7 3 9110|1112
mereka ada dalam jangka hayat mereka




