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Mythos / Mythen

• (maskulin, von altgriechisch µῦθος, „Laut, Wort, Rede, 
Erzählung, sagenhafte Geschichte, Mär“, lateinisch 
mythus; Plural: Mythen)  

• Ist in seiner ursprünglichen Bedeutung eine Erzählung. 
Im religiösen Mythos wird das Dasein der Menschen 
mit der Welt der Götter verknüpft.
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Neuromythos

• „[…] misconception generated by a misunderstanding, 
a misreading or a misquoting of facts scientifically 
established (by brain research) to make a case for use 
of brain research in education and other contexts”. 

OECD, 2002
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Zentrale (Streit-)Fragen
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Nature - Nurture

Zentrale (Streit-)Fragen

Nature Nurture
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Nature - Nurture: Interpretation

Zentrale (Streit-) Fragen
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Nature - Nurture: Interpretation

Zentrale (Streit-)Fragen
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Nature - Nurture → Zusammenspiel beider Faktoren

Zentrale (Streit-)Fragen

Evolution

Genes Experience

Current 
Organism

Current 
Situation

Current 
Behavior
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Nomothetisch vs. Idiographisch

Zentrale (Streit-)Fragen

Nomothetisch
Forschungsrichtung, bei der das Ziel wissenschaftlicher Arbeit allgemeingültige 
Gesetze sind.  
Nomothetische Theorien abstrahieren von den Phänomenen. 
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Nomothetisch vs. Idiographisch

Zentrale (Streit-)Fragen

Idiographisch
Forschungsrichtung, bei der das Ziel die umfassende Analyse konkreter, zeitlich und 
räumlich einzigartiger Gegenstände ist. 
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Hamaker, 2012
11

Nomothetisch vs. Idiographisch: Beispiel Schreibmaschinenschreiben

Zentrale (Streit-)Fragen

Anzahl Wörter pro Minute

Tippfehler



Interpretation von Hirnbildern

• Missinterpretation anschaulicher Hirnbilder  
(e.g. fMRT). 

• Zeigen nicht Aktivierung per se sondern Unterschiede 
in der Aktivierung.

e.g., Cerri et al., 2014
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Franz Joseph Gall
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Interpretation von Hirnbildern

Entwicklungen
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Unterschiedliche Hemisphären - Unterschiedliche Lernstile

Entwicklungen



Unterschiedliche Hemisphären - Unterschiedliche Lernstile

• Differenzierung zwischen Rechtshirn-Lernenden und 
Linkshirn-Lernenden 

• Dominanz bei rechter Hemisphäre 
‣ Verarbeitung von Formen und Mustern, räumlicher 

Manipulation, Rhythmus, Bildern und Bildern, 
Tagträumen und Beziehungen 

• Dominanz bei linker Hemisphäre 
‣ Sprache, Logik, mathematische Formeln, Anzahl, 

Sequenz, Linearität, Analyse, unabhängige 
Sachinformationen.

e.g., Cerri et al., 2014
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Unterschiedliche Lernstile: Visuell, akustisch, kinästhetisch (VAK)

V
A

K



Unterschiedliche Lernstile: Grundlage

• Auf den ersten Blick sind die Sinnesmodalitäten 
voneinander getrennt.  
‣ Ohren, Nase, Haut, Augen, … 

• ABER: Nur auf den ersten Blick. Eine genauere 
Betrachtung zeigt: Sie sind eng verknüpft. 

• Sehen mit Hören, Sehen mit Tastsinn, Sehen mit 
Geschmack, etc.  

• Evolutionär begründbar.
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McGurk & MacDonald,1976; http://www.youtube.com/watch?v=G-lN8vWm3m0
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Integration von Informationen - Der McGurk-Effect

http://www.youtube.com/watch?v=G-lN8vWm3m0


https://www.youtube.com/watch?v=gneBUA39mnI&t=183s;  https://www.youtube.com/user/BadLipReading

https://www.youtube.com/watch?v=gneBUA39mnI&t=183s
https://www.youtube.com/user/BadLipReading


Intersensory Redundancy Hypothesis

• Information unabhängig von aufnehmender 
Sinnesmodalität verarbeitet 
‣ Amodal 

• Information die über mehrere Sinne aufgenommen  
‣ Multimodal 

• Information über mehrere Sinne aufgenommen 
‣ Redundant 
‣ Salient 
‣ Wird wird als wichtiger wahrgenommen.

Bahrick & Lickliter, 2000; Flom & Bharick, 2007
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Habituation

Test

chance. However, at 7 months of age, 16 infants showed positive
visual recovery scores, a result that reliably differed from chance
(R ! –1.8–13.4, p " .001). These findings from individual subject
analyses converge with those of the group analyses and demon-
strate detection of affect in unimodal visual stimulation at 7 but not
at 4 or 5 months of age.

A 3 # 3 ANOVA was conducted to examine whether infants’
visual recoveries at each age (4, 5, and 7 months) differed as a
function of affective expression and actress used during habitua-
tion. Infants’ mean looking to happy, sad, and angry affective
expressions (M ! 2.2 s, SD ! 4.6; M ! .87 s, SD ! 5.6, and M !
1.9 s, SD ! 4.3, respectively) did not significantly differ, F(2,
45) ! 0.357, p ! .701, $p

2 ! .001. The effect of actress, F(2, 45) !
0.749, p ! .479, $p

2 ! .05, and the interaction of affective expres-
sion and actress, F(4, 45) ! 0.929, p ! .456, $p

2 ! .06, also failed
to reach significance.

Comparison Across Experiments 1, 2, and 3

Further analyses were conducted to compare infants’ detection
of affect in bimodal (Experiment 1) versus unimodal (Experiments
2 and 3) stimulation. Figure 1 displays infants’ visual recovery to
a change in affect as a function of modality (bimodal, unimodal
auditory, and unimodal visual) and age (4, 5, and 7 months).
Although Scheffé’s post hoc comparisons of trial type (posthabitu-

ation vs. test) tested our main hypotheses by revealing whether
infants detected a change in affect at each age in Experiments 1–3,
comparisons across experiments provide additional tests of our
hypotheses.

If detection of affect emerges first by detecting intersensory
redundancy and later is extended to unimodal stimulation, then one
would expect the younger infants (4-month-olds) to show greater
visual recovery to a change in affect in bimodal stimulation (Ex-
periment 1) than in unimodal auditory (Experiment 2) or unimodal
visual stimulation (Experiment 3) and the oldest infants (7-month-
olds) to show little difference in visual recovery. To test this
hypothesis, we conducted three one-way ANOVAs at each age as
a function of modality (bimodal, unimodal auditory, and unimodal
visual) comparing visual recovery. Each ANOVA was followed by
a priori planned comparisons comparing visual recovery to audi-
tory, visual, and bimodal audiovisual changes. At 4 months, results
indicated a significant effect of modality, F(2, 51) ! 10.75, p "
.001, $p

2 ! .58. Planned comparisons supported our predictions
and indicated that the visual recovery of the 4-month-olds in the
bimodal condition significantly differed from that of the uni-
modal auditory, t(34) ! 4.4, p " .01, and unimodal visual
conditions, t(34) ! 3.59, p " .01. In contrast, the visual
recovery of the unimodal auditory and visual conditions did not
differ ( p % .1).

Figure 1. Mean visual fixation (and standard deviations) as a function of condition (bimodal, unimodal
auditory, unimodal visual) at 4, 5, and 7 months of age during the habituation phase. Visual recovery is the
difference between infants’ visual fixation during the test trials and visual fixation during the posthabituation
trials. * p " .05. ** p " .01.

245INFANT DISCRIMINATION OF AFFECT



Interkonnektivität des Gehirns

• „Having learned so much about hemispheric 
differences . . . it is now time to put the brain back 
together again.“ 
(Hellige, 2000) 

• „Human brain function and behaviour seem best 
explained on the basis of functional connectivity 
between brain structures rather than on the basis of 
localization of a given function to a specific brain 
structure.“ 
(Walsh & Pascual-Leone, 2003, p. 206)
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Wir verwenden nur 10% unseres Gehirns

• „As a rule, men habitually use only a small part of their 
powers which they actually possess.“  
(James, 1890) 

• Übersetzung von Lowell Thomas: „Professor William 
James of Harvard used to say that the average person 
develops only ten per cent of his latent mental ability“. 

• „Evolution does not produce excess, much less 90% 
excess. In the millions of studies of the brain, no one 
has ever found an unused portion of the brain.“  
(Beyerstein, 2004)

Überblick: https://de.wikipedia.org/wiki/Zehn-Prozent-Mythos
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Wir verwenden nur 10% unseres Gehirns

• Sauerstoff- und Nährstoffverbrauch des menschlichen 
Gehirns enorm kostspielig: Bis zu 20 % des gesamten 
Energieverbrauchs des Körpers, bei nur ca. 2 % der 
Körpermasse. 

• Unwahrscheinlich, dass sich ein Organ mit so viel 
redundanter Masse überhaupt entwickelt hat. 

• Falls doch: Bei 90 % überflüssiger Masse oder 
Funktion würde es einen Überlebensvorteil bedeuten, 
kleinere und effizientere Gehirne zu entwickeln. Die 
natürliche Selektion hätte die ineffizienten Gehirnareale 
beseitigt.

Überblick: https://de.wikipedia.org/wiki/Zehn-Prozent-Mythos
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• Mythos: Der Zeitraum von 0 bis 3 Jahren ist eine kritische Phase in der menschlichen Entwicklung 
während der der Grossteil der Gehirnentwicklung vonstatten geht. Nach dieser Phase ist die 
Entwicklung des Menschen grösstenteils festgelegt.  

• Ursprung: Sensitive Phasen (z. B. in der Sprachentwicklung) und die Feststellung, dass Kinder, die 
depriviert aufwachsen, gewisse Fähigkeiten nicht entwickeln. 
(e.g., Blakemore & Frith, 2005)

The myth of ‚three’ - Kritische Phasen in der Entwicklung

https://topdocumentaryfilms.com/genie-secret-wild-child/ 
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Werker & Hensch, 2015
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PS66CH07-Werker ARI 11 November 2014 13:14
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Figure 3
Illustration of the cascading nature (arrows) of the steps in perceptual development (colored boxes) that guide
acquisition of the native language. Each step has a different critical (or sensitive) period (solid lined curves).
The opening, closing, and duration of each of these periods can be altered by sensory deprivation,
pharmacological exposure, and linguistic experience (dashed lined curves), ultimately influencing language
outcomes (e.g., vocabulary size, reading).

Perceptual Savings
Animal studies have revealed that early sensory experience may leave lasting traces that can be
tapped when similar environments are encountered later in life. Barn owls raised with prisms
acquire novel maps of interaural timing difference to match the displaced visual scene; the novel
maps revert to the original map when the prisms come off (Knudsen 2004). However, when faced
with the same prisms in adulthood, the learned map is swiftly reengaged despite not having been
used for years (Knudsen 1998). Similarly, a history of monocular vision enhances sensitivity of
adult circuits to deprivation a second time even beyond the CP for amblyopia (Hofer et al. 2006).

It is difficult to test whether there are lasting effects of early language experience because, in
most cases, there is interference from the first. However, studies of speech perception in adults
who were adopted from one country to another as children provide one way to test for lasting
effect. The results indicate that with only occasional exposure to the first language, no more than
an hour or so a month, sensitivity to the speech sound distinctions of the native language can be
maintained (Oh et al. 2003). However, if such exposure is not provided, there is little evidence
of saving. Adults who had been adopted as children from Korea into French families in isolated
villages—and thus had little further access to Korean after adoption—were no better than French
adults at discriminating the voicing distinctions used in Korean (Ventureya et al. 2004).

On the other hand, when retraining procedures are used, evidence of a lasting effect is seen.
Following only two weeks of Korean study at the university level, adult Americans who had been
adopted from Korea before 1 year of age were better able to discriminate the lenis versus aspirated
Korean consonant distinctions than were English-first-language speakers with the same amount
of Korean training (Oh et al. 2010). Similar findings were shown for children who had been
adopted from India into American English homes (Singh et al. 2011). We found similar results
for adult students of Hindi who had had exposure to Hindi in the first few years of life via a short
family stay in India or a grandmother living with them in the first two years of their lives (Tees &
Werker 1984). Of interest, there may be an upper age limit beyond which reactivation of latent
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aus Huttenlocher & Dabholkar, 1997
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e.g., Heckman, 2008
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are critical and sensitive periods in the 
development of particular brain systems. 
The myth has helped to promote the genu-
ine importance of preschool experiences 
as fundamental for later learning, but it is 
an oversimplification that has also led to 
misunderstandings. These include a sense 
that adults are in a race against time to 
provide stimulation to their infants before 
their synapses are lost56. This anxiety has 
been exploited by a host of manufactur-
ers offering toys to stimulate the brain57. 
Neurodevelopmental studies have so far 
provided little support for the idea that only 
early childhood can be considered as a spe-
cial time for learning58, and neither research 
in neuroscience59 nor in education60 provide 
simple messages about the ages at which 
investment in education gives maximum 
return. Rather, findings suggest that the 
success of educational interventions aim-
ing to improve the learning and well-being 
of children requires attention to be paid to 
the specific needs and characteristics of the 
children and the type of intervention, as 
well as the timing61.

Although attempts to dissipate the myth 
of three have gained pace, the related neuro-
science has also grown in size and complex-
ity. Accordingly, many individuals working 
in education, including policy makers, are 
still susceptible to accepting simple models 
of brain development without questioning 
their relation to current understanding. The 
bias towards simplicity, combined with the 
persisting cultural gap between neuroscience 
and education, has helped the myth of three 
to emerge in new forms. One notable exam-
ple is the misinterpretation of early work 
by the economist James Heckman62 (BOX 1), 
who drew on concepts of critical (or sensi-
tive) periods in brain development to derive 
his simple ‘more begets more’ principle62. 
The graph most often associated with this 
principle is a plot of a mathematical function 
that assumes that the brain is a continu-
ously developing, unitary entity (BOX 1). This 
graphical expression of the principle suggests 
that the return (in terms of additional mental 
capacity) for public investment in an indi-
vidual’s education is markedly diminished if 
the investment occurs after infancy. However, 

it is important to note that it is not a graph of 
empirical data. In international discussions 
about whether students should be expected 
to invest financially in their own higher edu-
cation, this model has been used to support 
statements such as “expanding higher educa-
tion based on contributions from those who 
benefit from it rather than based on general 
tax revenues is the most direct way to ensure 
equity in education outcomes” (REF. 13). In 
other words, the neuroscientific basis of the 
model has been overinterpreted in order to 
provide an allegedly scientific argument for 
withdrawing the public funding of university 
education. In the UK, the graph has appeared 
in educational policy documents63 as a plot of 
empirical data (BOX 1).

However, this simple model considerably 
detracts from our modern understanding of 
the brain58. Human development and learn-
ing arise from a range of interrelated neural 
circuits subserving a range of cognitive and 
other skills, which develop at different rates 
until early adulthood, sometimes in a dis-
continuous manner. In addition, the concept 
of the sensitive period in brain development 
was based on findings that an impoverished 
rearing environment resulted in impaired 
development44, but that does not necessarily 
mean that enriching the environment of nor-
mally developing children (for example, so-
called ‘hot-housing’) will result in a similarly 
marked improvement in their brain develop-
ment. Therefore, the relevance of the sensitive 
period concept may depend on how a child 
has already developed. A later and more 
sophisticated model of educational invest-
ment represents mental ability as comprising 
two types: cognitive and non-cognitive64. This 
model, when adjusted to fit the outcomes of 
a sample of 2207 children, again emphasized 
the importance of early investment, but par-
ticularly so for disadvantaged children. It also 
made more nuanced predictions about the 
targeting of investment. However, the earlier 
simple model (BOX 1) remains most popular in 
discussions of policy, in which it is sometimes 
referenced as summarizing findings in neuro-
cognitive development without a considera-
tion of its limiting assumptions (for example, 
REF. 65). The use of such theoretical models as 
proxies for actual neuroscientific data in edu-
cational policy seems likely if the intersection 
between neuroscience and education remains 
fairly uncharted and unpopulated by those 
with expertise in both areas.

Difference and biological determinism. 
The use and meaning of labels such as 
‘attention deficit hyperactivity disorder 
(ADHD)’ and ‘dyslexic’ has educational 

Box 1 | Heckman economics as a proxy for neuroscience in educational policy

The ‘myth of three’ (that is, the belief that the trajectory of neurodevelopment is essentially fixed after 
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Brain Gym® 
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http://www.braingym.org/
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Hyatt, 2007
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Hyatt, 2007
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information in visual, auditory or kinaesthetic 
forms according to which part of their brain 
works better20. The brain’s interconnectivity 
makes such an assumption unsound, and 
reviews of educational literature and con-
trolled laboratory studies fail to support this 
approach to teaching21–23. However, it is true 
that there may be preferences and, perhaps 
more importantly, that presenting informa-
tion in multiple sensory modes can support 
learning24.

Cultural conditions — a space for myths to 
thrive. Cultural conditions, such as differ-
ences in the terminology and language used 
by neuroscientists and educators, can be 
implicated in the processes that transform 
scientific knowledge into self-propagating 
and misleading ideas25. The international 
popularity of many neuromyths suggests a 
global dimension to these factors.

One condition that is likely to favour 
the propagation of a myth is when counter-
evidence — as well as the neuroscientific 
findings on which the myth was (wrongly) 
based — is difficult to access, which effec-
tively protects the myth from scrutiny. When 
such counter-evidence and findings are 
complex and/or can only be found in neuro-
science journals, it is easy for non-specialists 
to miss, misinterpret or ignore them and the 
myth can therefore spread unchecked; for 
example, according to ‘left-brain right-brain’ 
theory26, learners’ dispositions arise from 
the extent to which their left or right brain is 

dominant. Although the details of such cat-
egorization varies with different educational 
programmes, ‘intuitive learners’ are often 
considered as more ‘right-brained’ and ‘step-
wise sequential learners’ as more ‘left-brained’ 
(REFS 27–30). Some educational texts encour-
age teachers to determine whether a child 
is left-brained or right-brained before they 
attempt to teach them30. The scientific fact 
that seeded this myth is not difficult to find: 
some types of cognitive process are lateralized 
with regard to the additional neural activity 
associated with them. Neuroimaging studies, 
when appropriately interpreted, have shown 
the distributed nature of neural activity dur-
ing everyday tasks. However, an uninformed 
interpretation of images showing ‘hot spots’, 
as reproduced in popular and accessible 
articles, can promote the idea that there are 
isolated functional units. To non-specialists, 
apparently well-defined and static islands 
on one side of a brain are more suggestive of 
a new phrenology than of a statistical map 
indicating where activity has exceeded an 
arbitrary threshold. Considering functionality 
in terms of independent left and right hemi-
spheres is the simplest form of such phrenol-
ogy and categorizing learners as left-brained 
or right-brained just takes this misguided idea 
one stage further.

The threat of scrutiny is lowest for ideas 
that are untestable. Multiple Intelligences 
theory has proved popular with teachers as 
a welcome argument against intelligence 
quotient (IQ)-based education. It encourages 

them to characterize learners in terms of a 
small number of relatively independent ‘intel-
ligences’ — for example, linguistic, musical 
and interpersonal31. Multiple Intelligences 
theory claims to be drawn from a range of 
disciplines, including neuroscience, which 
— it has been claimed — is “amazingly sup-
portive of the general thrust of Multiple 
Intelligences theory” (REF. 32). However, the 
general processing complexity of the brain 
makes it unlikely that anything resembling 
Multiple Intelligences theory can ever be 
used to describe it, and it seems neither 
accurate nor useful to reduce the vast range 
of complex individual differences at neural 
and cognitive levels to any limited number of 
capabilities33. However, the neuromythologi-
cal part of Multiple Intelligences theory (that 
is, its relation to neuroscience) is difficult to 
test, not least because the task for Multiple 
Intelligences theorists of defining the types 
and number of intelligences remains a work 
in progress.

A language barrier also separates non-
specialists from neuroscience evidence. 
Apart from the technical jargon, there are 
many familiar words that have new mean-
ings attached to them (including ‘learning’). 
When we asked trainee teachers whether 
a student could learn something without 
attending to it, a surprising 43% thought 
this was possible3. It is possible that teach-
ers interpret the word ‘attention’ (as in 
‘paying attention’) as indicating a particular 
set of overt behaviours (for example, not 

Table 1 | Prevalence of neuromyths amongst practising teachers in five different international contexts

Myth* Percentage of teachers who “agree” (rather than “disagree” or “don’t know”)

United Kingdom 

(n = 137)
The Netherlands 
(n = 105)

Turkey 
(n = 278)

Greece 
(n = 174)

China 
(n = 238)

We mostly only use 10% of our brain 48 46 50 43 59

Individuals learn better when they receive 
information in their preferred learning style (for 
example, visual, auditory or kinaesthetic)

93 96 97 96 97

Short bouts of co-ordination exercises can improve 
integration of left and right hemispheric brain 
function

88 82 72 60 84

Differences in hemispheric dominance (left brain 
or right brain) can help to explain individual 
differences amongst learners

91 86 79 74 71

Children are less attentive after sugary drinks and 
snacks

57 55 44 46 62

Drinking less than 6 to 8 glasses of water a day can 
cause the brain to shrink

29 16 25 11 5

Learning problems associated with developmental 
differences in brain function cannot be remediated 
by education

16 19 22 33 50

*The table shows some of the most popular myths reported in four different studies from the United Kingdom1, The Netherlands1, Turkey4, Greece2 and China7. In all 
studies, teachers were asked to indicate their levels of agreement with statements reflecting several popular myths, shown as “agree”, “don’t know” or “disagree”. 
The table shows the percentages of teachers within each sample who responded with “agree”.
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and misleading ideas25. The international 
popularity of many neuromyths suggests a 
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myth can therefore spread unchecked; for 
example, according to ‘left-brain right-brain’ 
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the extent to which their left or right brain is 
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egorization varies with different educational 
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(REFS 27–30). Some educational texts encour-
age teachers to determine whether a child 
is left-brained or right-brained before they 
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some types of cognitive process are lateralized 
with regard to the additional neural activity 
associated with them. Neuroimaging studies, 
when appropriately interpreted, have shown 
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ing everyday tasks. However, an uninformed 
interpretation of images showing ‘hot spots’, 
as reproduced in popular and accessible 
articles, can promote the idea that there are 
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apparently well-defined and static islands 
on one side of a brain are more suggestive of 
a new phrenology than of a statistical map 
indicating where activity has exceeded an 
arbitrary threshold. Considering functionality 
in terms of independent left and right hemi-
spheres is the simplest form of such phrenol-
ogy and categorizing learners as left-brained 
or right-brained just takes this misguided idea 
one stage further.

The threat of scrutiny is lowest for ideas 
that are untestable. Multiple Intelligences 
theory has proved popular with teachers as 
a welcome argument against intelligence 
quotient (IQ)-based education. It encourages 

them to characterize learners in terms of a 
small number of relatively independent ‘intel-
ligences’ — for example, linguistic, musical 
and interpersonal31. Multiple Intelligences 
theory claims to be drawn from a range of 
disciplines, including neuroscience, which 
— it has been claimed — is “amazingly sup-
portive of the general thrust of Multiple 
Intelligences theory” (REF. 32). However, the 
general processing complexity of the brain 
makes it unlikely that anything resembling 
Multiple Intelligences theory can ever be 
used to describe it, and it seems neither 
accurate nor useful to reduce the vast range 
of complex individual differences at neural 
and cognitive levels to any limited number of 
capabilities33. However, the neuromythologi-
cal part of Multiple Intelligences theory (that 
is, its relation to neuroscience) is difficult to 
test, not least because the task for Multiple 
Intelligences theorists of defining the types 
and number of intelligences remains a work 
in progress.

A language barrier also separates non-
specialists from neuroscience evidence. 
Apart from the technical jargon, there are 
many familiar words that have new mean-
ings attached to them (including ‘learning’). 
When we asked trainee teachers whether 
a student could learn something without 
attending to it, a surprising 43% thought 
this was possible3. It is possible that teach-
ers interpret the word ‘attention’ (as in 
‘paying attention’) as indicating a particular 
set of overt behaviours (for example, not 
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information in visual, auditory or kinaesthetic 
forms according to which part of their brain 
works better20. The brain’s interconnectivity 
makes such an assumption unsound, and 
reviews of educational literature and con-
trolled laboratory studies fail to support this 
approach to teaching21–23. However, it is true 
that there may be preferences and, perhaps 
more importantly, that presenting informa-
tion in multiple sensory modes can support 
learning24.

Cultural conditions — a space for myths to 
thrive. Cultural conditions, such as differ-
ences in the terminology and language used 
by neuroscientists and educators, can be 
implicated in the processes that transform 
scientific knowledge into self-propagating 
and misleading ideas25. The international 
popularity of many neuromyths suggests a 
global dimension to these factors.

One condition that is likely to favour 
the propagation of a myth is when counter-
evidence — as well as the neuroscientific 
findings on which the myth was (wrongly) 
based — is difficult to access, which effec-
tively protects the myth from scrutiny. When 
such counter-evidence and findings are 
complex and/or can only be found in neuro-
science journals, it is easy for non-specialists 
to miss, misinterpret or ignore them and the 
myth can therefore spread unchecked; for 
example, according to ‘left-brain right-brain’ 
theory26, learners’ dispositions arise from 
the extent to which their left or right brain is 

dominant. Although the details of such cat-
egorization varies with different educational 
programmes, ‘intuitive learners’ are often 
considered as more ‘right-brained’ and ‘step-
wise sequential learners’ as more ‘left-brained’ 
(REFS 27–30). Some educational texts encour-
age teachers to determine whether a child 
is left-brained or right-brained before they 
attempt to teach them30. The scientific fact 
that seeded this myth is not difficult to find: 
some types of cognitive process are lateralized 
with regard to the additional neural activity 
associated with them. Neuroimaging studies, 
when appropriately interpreted, have shown 
the distributed nature of neural activity dur-
ing everyday tasks. However, an uninformed 
interpretation of images showing ‘hot spots’, 
as reproduced in popular and accessible 
articles, can promote the idea that there are 
isolated functional units. To non-specialists, 
apparently well-defined and static islands 
on one side of a brain are more suggestive of 
a new phrenology than of a statistical map 
indicating where activity has exceeded an 
arbitrary threshold. Considering functionality 
in terms of independent left and right hemi-
spheres is the simplest form of such phrenol-
ogy and categorizing learners as left-brained 
or right-brained just takes this misguided idea 
one stage further.

The threat of scrutiny is lowest for ideas 
that are untestable. Multiple Intelligences 
theory has proved popular with teachers as 
a welcome argument against intelligence 
quotient (IQ)-based education. It encourages 

them to characterize learners in terms of a 
small number of relatively independent ‘intel-
ligences’ — for example, linguistic, musical 
and interpersonal31. Multiple Intelligences 
theory claims to be drawn from a range of 
disciplines, including neuroscience, which 
— it has been claimed — is “amazingly sup-
portive of the general thrust of Multiple 
Intelligences theory” (REF. 32). However, the 
general processing complexity of the brain 
makes it unlikely that anything resembling 
Multiple Intelligences theory can ever be 
used to describe it, and it seems neither 
accurate nor useful to reduce the vast range 
of complex individual differences at neural 
and cognitive levels to any limited number of 
capabilities33. However, the neuromythologi-
cal part of Multiple Intelligences theory (that 
is, its relation to neuroscience) is difficult to 
test, not least because the task for Multiple 
Intelligences theorists of defining the types 
and number of intelligences remains a work 
in progress.

A language barrier also separates non-
specialists from neuroscience evidence. 
Apart from the technical jargon, there are 
many familiar words that have new mean-
ings attached to them (including ‘learning’). 
When we asked trainee teachers whether 
a student could learn something without 
attending to it, a surprising 43% thought 
this was possible3. It is possible that teach-
ers interpret the word ‘attention’ (as in 
‘paying attention’) as indicating a particular 
set of overt behaviours (for example, not 

Table 1 | Prevalence of neuromyths amongst practising teachers in five different international contexts

Myth* Percentage of teachers who “agree” (rather than “disagree” or “don’t know”)
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(n = 137)
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We mostly only use 10% of our brain 48 46 50 43 59

Individuals learn better when they receive 
information in their preferred learning style (for 
example, visual, auditory or kinaesthetic)
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Short bouts of co-ordination exercises can improve 
integration of left and right hemispheric brain 
function

88 82 72 60 84

Differences in hemispheric dominance (left brain 
or right brain) can help to explain individual 
differences amongst learners

91 86 79 74 71

Children are less attentive after sugary drinks and 
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57 55 44 46 62

Drinking less than 6 to 8 glasses of water a day can 
cause the brain to shrink

29 16 25 11 5

Learning problems associated with developmental 
differences in brain function cannot be remediated 
by education

16 19 22 33 50
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Dekker et al. Neuromyths in education

Table 1 | Correctness of responses for each myth assertion.

Neuromyth Incorrect Correct Do not know

UK (%) NL (%) UK (%) NL (%) UK (%) NL (%)

Individuals learn better when they receive information in their preferred learning style (e.g.,

auditory, visual, kinesthetic).

93 96 4 3 3 1

Differences in hemispheric dominance (left brain, right brain) can help explain individual

differences amongst learners.

91 86 3 4 6 11

Short bouts of co-ordination exercises can improve integration of left and right hemispheric

brain function.

88 82 0 5 12 13

Exercises that rehearse co-ordination of motor-perception skills can improve literacy skills. 78 63 3 11 19 27

Environments that are rich in stimulus improve the brains of pre-school children. 95 56 1 29 4 15

Children are less attentive after consuming sugary drinks, and/or snacks. 57 55 24 24 20 21

It has been scientifically proven that fatty acid supplements (omega-3 and omega-6) have a

positive effect on academic achievement.

69 54 12 16 20 30

There are critical periods in childhood after which certain things can no longer be learned. 33 52 53 38 14 10

We only use 10% of our brain. 48 46 26 42 26 12

Regular drinking of caffeinated drinks reduces alertness. 26 36 39 41 35 23

Children must acquire their native language before a second language is learned. If they do

not do so neither language will be fully acquired.

7 36 82 61 11 3

Learning problems associated with developmental differences in brain function cannot be

remediated by education.

16 19 69 62 15 19

If pupils do not drink sufficient amounts of water (=6–8 glasses a day) their brains shrink. 29 16 46 49 26 35

Extended rehearsal of some mental processes can change the shape and structure of

some parts of the brain.

6 14 69 58 26 28

Individual learners show preferences for the mode in which they receive information (e.g.,

visual, auditory, kinesthetic).

4 13 95 82 2 5

104) = 0.41, p = 0.743]. Furthermore, there were no differences
between primary and secondary school teachers [t (224) = �0.15,
p = 0.879].

Brain Gym (Brain Gym International, 2011), Learning Styles,
and Left brain/Right brain learning programs were encountered
significantly more often in schools in the UK than in the NL (see
Table 2). More teachers from the UK than the NL followed in-
service training. Dutch teachers read popular science magazines
or scientific journals more often than teachers in the UK (see
Table 2). There were significant differences between counties in
teachers’ views on the role of genes and environment in learn-
ing. Teachers in the NL gave considerably greater weight to genes
than teachers in the UK (34 vs. 22%). Teachers in the UK attrib-
uted more to home environment (46%) and school environment
(29%), compared to Dutch teachers (resp. 30 and 25%).

PREDICTORS OF NEUROMYTHS AND KNOWLEDGE
Belief in myths was significantly predicted by general knowledge
of the brain (b = 0.24; see Table 3). This indicates that teach-
ers with higher scores on knowledge were more likely to believe
in myths. None of the other factors [country, sex, age, school
type (primary/secondary school), reading popular science, read-
ing scientific journals, or in-service training] predicted belief in
myths. The model explained a significant proportion of variance
(R2 = 0.089) in myth scores, F(8, 210) = 2.463, p = 0.014.

General knowledge of the brain was predicted by country
(b = 0.16) and reading popular science magazines (b = 0.21; see

Table 2 |Teacher characteristics.

UK (%) NL (%)

Encountered in school

Brain gym 82 8

Learning styles 98 64

Multiple intelligences 71 67

Left/right brain learners 44 18

Followed in-service training 66 34

Read popular science 28 73

Read scientific journals 38 62

Table 4). This shows that knowledge was higher among Dutch
teachers, and among teachers who read popular science magazines.
Age, sex, school type, reading scientific journals, and following
in-service training did not relate to scores on knowledge. The
model explained 10% of the variance, which was significant, F(7,
210) = 3.24, p = 0.003.

DISCUSSION
This study examined general knowledge about the brain and
prevalence of neuromyths among teachers in specific regions of
the UK and the NL. It additionally investigated a range of can-
didate factors that might be associated with these outcomes. The
results indicated that, overall, teachers believed half of the pre-
sented myths. Seven of the 15 myths were believed by more than
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• Leicht verständlich. 
• Stimmen mit Alltagsbeobachtungen überein. 
• Stark propagiert und offensiv kommuniziert. 
• Pro-Argument: Rechtfertigung ist pragmatisch, nicht empirisch. Wenn es etwas bringt (zu bringen 

scheint), dann ist es auch in Ordnung, es zu verwenden. 
• Ursprung in validen Forschungsergebnissen. Allerdings werden diese dann oft überinterpretiert.  
• Schwieriger Transfer von Forschungsergebnissen ins Klassenzimmer.

Warum halten sich diese Mythen so hartnäckig?
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“The first principle of being a good researcher 

is that you must not fool yourself, and you are 

the easiest person to fool”.
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