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RATIONALE

While teaching in South Korea during my M.Ed. (2019) | stumbled
upon the term ‘neuromyth’ and became intrigued. | was able to
iInterweave various course assignments with the topic of neuromyths
as a cross cutting concept of inquiry & investigation. During a
literacy course for the M.I.T. | discovered the value of
research/evidence-based curriculum and the dangers of
misinformed instructional methods. While the ‘Reading Wars’
(Science of Reading vs. Whole Language) remains somewhat
controversial | was reminded of the pervasiveness of neuromyths in
education and was shocked to find little changed in six years.

WHAT IS A NEUROMYTH?

Coined by Alan Crockard in the 1980s, ' ‘neuromyths’ are
inaccurate beliefs about brain function and learning rooted in
misunderstandings or misapplications of neuroscience research
particularly when the findings are oversimplified or commercialized;
distorted, misinterpreted, or maintained through outdated
hypotheses. 23 The persistence of these myths in education can be
attributed to the combination of factors including cognitive bias, 4°
insufficient neuroscience literacy among educators, %8 and the
appeal of simplicity by offering easily digestible explanations for
complex behaviors via straightforward solutions.2-

NEUROMYTH EXAMPLES

The most commonly endorsed neuromyths believed by educators
despite lacking scientific support are:

Learning Styles

A belief that student learn better when taught in their preferred
sensory modality (Visual, Auditory, Kinesthetic [VAK]).2:4-6.8-10

Left Brain vs. Right Brain Dominance

3

« A myth that claims individuals are either “left-brained”
(logical/analytical) or “right-brained” (creative/emotional) thus
effecting how they learn.24-6.11

« A misbelief that claims 90% of the brain is unused (or inactive),
implying an untapped potential to “unlock.” 4-6:10

Physical Exercises Improve Cognitive Performance

« A commercialized myth that states coordinated physical
exercises boost brain function and learning ability.3->1

INQUIRY BACKGROUND:

In the 2002 report, Understanding the Brain: Towards a New
Learning Science, the Organisation for Economic Co-operation and
Development (OECD) brought attention to neuromyths in the
context of education to make a case for the use of brain research in
education and other contexts. 1.6:13 The proliferation of neuromyths
in education over time is well documented, >:7,2:12,14,15,16 the
implications known, 3-6:8-10,14,19 gnd a set of solutions to bust
neuromyth endorsement was strategized. 8:17,18,13

INQUIRY QUESTION

How pervasive are neuromyths in education, what are their

implications, and what are the proposed ‘neuromyth-busting’

solutions for educators, administrators, and neuroscientists?

PERMEATING WORLDWIDE

Educational neuromyths are internationally pervasive within the
teaching profession as evidenced by the span of surveys researched
around the world including North America, Latin America, Europe,
North Africa, Australia, Middle-Eastern countries, India, Hong Kong,
China and South Korea. “Despite the use of different survey
iInstruments across countries, it is accurate to assert that certain
neuromyths consistently exhibit high prevalence rates globally.” 17

Methodology
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Sample

N =242 Prand Sc
teachers from UK and
NL

N =583
Portuguese PS to HS
teachers

N = 271 Greek Pr and
Sc teachers

N = 3,451 Latin
Armerican ECE to HE
teachers

N = 278 Turkish Pr and
Sc teachers

N = 238 East China Pr,
Se, and HS teachers

N=2932 Prand Sc
preservice teachers

N = 284 Spanish PS,
Pr, Sc, and vocational
teachers

N = 204 Argentine
preschool teachers

N = 128 English
teachers

N = 1,144 Australian
preservice teachers

N = 598 educators

Also, N = 234 high
neuroscience exposure
and N = 3,045 general
public (groups not
studied here)

N = 573 Greek under
and postgraduate
students enrolled in the
Department of
Education

N =91 Chilean Pr and
Sc teachers

N = 545 coaches from
UK and Ireland

N = 328 ecuatcrian
pregraduate students

N =50PS, Pr, Sc, and
Tr-awarded teacher.

N = 129 special
education preservice
teaches from the USA

N = 131 Pr first or last
year teacher education
students in Ljubljana

N = 169 educators from
the USA

N =130 trainee
teachers in England

N = 972 teachers from
PS, Pr,and Scin
Quebec

N = 253 headmasters
from schools in China

N=174
ltalian teachers from PS,
Pr, and Sc

Survey design

32 statements (OECD,
2002)

7 statements (OECD,
2002) and 1 about vitamin
supplements myth

38 factual assertions

Survey (Dekker et al.,
2012) with 32 assertions

32 statements (Dekker
et al., 2012)

38 items
(Herculano-Houzel, 2002;
Howard-Jones et al.,
2009)

59 items
(Herculano-Houzel, 2002;
Howard-Jones et al.,
2009; Dekker et al,, 2012;
Karakus et al., 2015)

32 statements (Dekker

et al.,, 2012)

18 items
(Herculano-Houzel, 2002;
Howard-Jones et al.,
2009)

8 items about VAK
(Howard-Jones et al.,,
2009; Dekker et al., 2012)

20 statements (Dekker
etal., 2012)

32 statements (adapted
from Dekker et al., 2012)

70 statements
(Herculano-Houzel, 2002;
Lilienfeld et al., 2011;
Dekker et al., 2012)and 7
related to Special
Education

32 iterns survey (Dekker
et al., 2012) translated to
Spanish

15 statements (Dekker
etal., 2012;
Howard-Jones, 2014
Ferrero et al,, 2016;
among others)

Survey version of Dekker
et al. (2012) with 32
assertions

Survey with 15 common
neuromyth
(Howard-Jones et al.,
2009)

Survey adapted from
Dekker et al. (2012) with
10 neuromyths and 15
general statements

A questionnaire with 7
neuromyths
(Herculano-Houze!, 2002:
Dekker et al., 2012)

Survey adapted from
previous research with 18
fact statements and 15
neuromyths

31 items from Dekker
et al. (2012).

The complete study is a
pre-postdesign. Here, only
included predata and
results

10 statements inspired by
Dekker et al. (2012) and
Tardif et al. (2015)

40 statements based on
Dekker et al. (2012) and
Howard-Jones et al.
(2009)

40 questions (Deligiannidi
and Howard-Jones, 2015)

The new guestionnaire
proposed is not analyzed
here

Neuromyths
included

1,2,3,4,5,6,
7,8,9,10, 11,
12,13, 14,15

9,18, 17, 18,
19,20

1,2,3,4,5,6,
™,9, 11,12

1I21 3l4l SDGI
7,8,9,10, 11,
12

1121 3l4l 5l6!
7,8,9,10, 11,
12,13, 14,15

1,2,3,4,5,6,
™, 911,12

1,2,3,4,5,6,
7,8,9,10, 11,
12,13, 14,15

1!2I 3l4l 5l6!
7,8,9,10, 11,
12

8,9, 11

1,2,8,9 11,
21

1,2,3,6,7

1,2,3,4,6,8,
9,10, 11, 12,
14,22, 23, 24,
25

1I2| 3D4I 5' ?I

8,9,10, 11,12,

13,14, 15, 26,
27,28, 29, 30,
31,32,33

1,2,3,4,5,6,
7,8,9,10, 11,
12

(analyzed
neuromyths
from1to7)

1,2,3,6,8,9

1,2,3,4,5,6,
7,8,9,10, 11,
12

1,2,3,4,5,6,
7,8,9,10, 11,
12,14,15,18

1!21 Sldl ?DS!
10, 11, 14,15

1! 2! 3' 6! 8.9,
34

1,2,3,4,5,8,

8,9,10, 11, 12,

13%, 14, 35, 36

1,2,3,4,5,8,
7,8,9,10, 11,
12,13, 14,15

1,2,3,9,37

1I21 3l4l SDGI
7,8,9,10, 11,
12,13, 14,15

1I2I 3. 4D5I 6!

7,89, 11,12,

15, 38, 39

Response
type

Incorrect

Correct
DNK
Myth
Fact
DNK
Agree
DNK
Disagree
NR
Incorrect

Correct
DNK

Incorrect

Correct
DNK
Agree
DNK
Disagree

Yes
No
DNK

Incorrect
Correct
DNK

Agree
DNK

Disagree

Agree
DNK
Disagree

Correct
Not correct

True
False

Incorrect
Correct
DNK.

Agree
DNA

Incorrect
Correct
DNK

Incorrect
Correct
DNK

Incorrect
Correct
DNK

Inaccurate
Accurate
DNK

Likert-type
Scale (1to 5)

Incorrect
Correct
NAOD
DNK

1- to 7-point

Likert-type
scale

5-point

Likert-type
scale

4-point
Likert-type
scale

Agree
Disagree
DNK

Prevalence
of
neuromyths

56.88%"

57.7%*

50.7%

53.02%

61%"

52.72%"

49.1%

27.33%"

4571%*

84.46%"

45.8%*

43.62%

83.7%

41.6%

56%

47 67%"

51.24%"

53.86%"

40.5%"

73.04%* for
the 7 most
prevalent
ones

57.8%"

66.81%"

56.73%"*

Most
Less

1,2,3
11,10, 12

Results

Score in
GKAB

Average
70%

17,119,186 -

20,9, 18

1,54
15,12, 11

1,54
15,12, 11

1,57

15, 14, 11

1,53
12,7, 11

1,2,5
11,12, 8

51,4
11,7,10

1,2,3
11, 16,9

3,4,1

14,11, 8

1,54
15,28, 12

1,52
6,2,4,7
(last 3
same %)

o w
o

1,54
12,9, 11

1,52
15,14, 13

1,8,2
14,7, 15

1,2,3
34,68

5734
11, 3%,
10

51,3

1,37, 2

3,9

1,52
16,8, 12

1,4,5
39,12,7

60.6%*

66.7%

56.9%

56.6%"

50.1%"

62.29%

81.3%*

75.6%

85.7%*

78.94%

71.4%

56.6%

54%

Not studied

62.5%

Mot studied

64%

NS

66.2%"

43.9%*

Neuromyths predictors
or protectors

Predictor: general
knowledge

Not found

Not studied

Predictor: performance in
general statements

Not found

Not studied

- Predictors: GK and
reading educational

magazines
- Protector: to read
scientific journals

Not found

Not studied

- Predictor: performance in

general statements

- Predictors: neuroscience
courses and reading
peer-review journals

- Protectors: teaching
higher education

- Predictor: the error score
for general knowledge
about the brain

- Predictors: reading

pop-science and informed

knowledge in
neuroscience

- Not found

- Predictor: age

- Protectors: interest, read
neuroscience, and formal
education

Not studied

- Predictor: number of
educational courses

Not studied

- Protector: percentage of
correct facts

Not studied

Not studied

- Protectors: more years of

education, level

education, and best score

in general assertions

- Predictor: correct answers

in general assertions

- Cultural

- The lack of

Main outcomes

- Brain knowledge has no

protective effect

- The interest in neurosciences

does not allow to distinguish
myths, especially learning

- The myths believed are directly

related to practice and
brain-based learning programs
{with no sufficient scientific basis)

- The significant difference across

countries  in neuromyths  and
general knowledge

- Lack of scientific texts in Spanish
Neuromyths are linked with
commercial programs.

misunderstandings
between East China and Europe

- More enthusiastic about attention

than emotion in reasoning

- Most believed: VAK, hemispheric

dominance, and the improvermnent
of the brain by certain nutrients

- Better identification of general

neurormyths than educational

- Along the countries is spread the

idea of learning style, and rich
environments improve preschool
children’s brain

- There is a substantial amount of

cross-cultural variation

- Cultural conditions, media, and

lack of neural basis knowledge
can contribute to the
misunderstanding above the
NEeuroscience awareness

- Beliefs influence teaching.
- 88% believe in learning styles

- VAK and left/right myth could be

learnt at school or university while
Fatty Acid Supplements myth
seems to be spread by a TV
advertisement

- Training both neuroscience and

education and the quality of the
media exposures reduces the
belief in neuromyths

- Authors modified version revealed

1 factor with 7 neuromyths (1, 2,
6,9, 22,23, 24)

- Mo significant difference between

under and postgraduates

- Acquiescence bias can explain

general knowledge as a predictor
of neuromyths

- Teachers are not capable of

discriminate between science and
pseudoscience due to the lack of
science literacy

- ltis urgent to review the content

in the preservice training

- Coaches show a high prevalence

of neuromyths but lower than
teachers

- The better knowledge and

awareness about the brain, the
mare neuromyths

neuroscience
presence in the educational
field facilitates the neuromyths
arisen

- Similar findings than in in-service

previous studies samples.

- The scale can only be considered

a series of random responses, not
a kind of composite measure

- The validity may be questionable

- Popular press or online sources

are the way to know about the
brain

- Inconsistent vocabulary to

describe myth-based and
effective practices

- A significant difference between

first and last year only found in
neuromyth 8.

- Students do not get enough

scientific information, so they
need specific courses about the
brain

- Learning styles, hemispheric and

Brain Gym are the most widely
and pervasive believed

- More than a third of trainees

confirm experiences on somehow
with brain-related training

- Participants tended to have more

correct answers about general
knowledge than about
neuromyths

- Having a postgraduate do not

protect against neuromyths

- Teachers (more preschoclers)

report using LS or MI in the
classroom

- The primary sources are cognitive

bias and university training

- In the interviews, headmasters

linked their neuroscience
knowledge to  their own
experience

- The sample believes in more

neuroscience statements related
to the environment affection and
less to the commercial products

- When asking teachers about real

teaching scenarios is less likely to
select a neuromyth as an answer

In order of appearance: GKAB, general knowledge about the brain; Pr, primary school; Sc, secondary school; DNK, do not know; PS5, preschool; HS, high school; ECE, early childhood education; HE, high education; GK, general

knowledge; Tr, tertiary sector school; NAQD, nor agree or disagree; LS, learning styles; MI, multiple inteflligences.

*The percentage has been caloulated according to the given data in tables or appendixes into the article analyzed.
“*Updated percentage with the acknowledge of the article authors (D. Basso, personal communication). *Inverse item.

Torrijos-Muelas, M. (2021) Table 1. Synthesis of the investigations about neuromyths.
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Neuromyths

Individual learn better when they receive information in their preferred learning style (e.g., auditory, visual, kinesthetic)

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

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

Exercises that rehearse co-ordination of motor-perception skills can improve literacy skills

Environments that are rich in stimulus improve the brains of preschool children

Children are less attentive after consuming sugary drinks and/or snacks

It has been scientifically proven that fatty acid supplements (omega-3 and omega-6) have a positive effect on academic achievement
There are critical perieds in childhood, after which certain things can no longer be learned

We only use 10% of our brain

Children must acquire their native language before a second language is learned. If they do not do so, neither language will be fully acquired
Learning problems associated with developmental differences in brain function cannot be remediated by education

If pupils do not drink sufficient amounts of water (=6-9 glasses a day), their brains shrink

Regular drinking of caffeinated drinks reduces alertness

Extended rehearsal of mental processes can change the structure or function of some parts of the brain

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

The left and the right brain work independently

There are separate types of intelligence (e.q., interpersonal, logical; with different 1Qs)

Drinking extra water (even when one is no longer thirsty) is vital for brain function

Learning styles should be based on multisensory pedagogies (VAK model)

Students should be given vitamin supplements of other medications to learn better

Teaching to learning styles is more important in language learning than in other types of leaming

Children have learning styles that are dominated by particular senses

A commen sign of dyslexia is seeing letters backwards

Listening to classical music increase children’s reasoning ability

Children must be exposed to an enriched learning environment by age 3, or else learning capacities will be lost

The brain of children with attention-deficit hyperactivity disorder (ADHD) is over-aroused

IC) scores are unrelated to school performance

Raising children similarly leads to similarities in their adult personalities

Visual perceptions are accompanied by tiny emissions from the eyes

Human memory works like a tape recorder or video camera and accurately records the events we have experienced

Individuals can learn new information, like new languages, when asleep

Our handwriting reveals our personality

IQ scores almost never change over time

Everything that is important for brain development occurs within the first 3 years

Following a specific diet can help overcome certain neurological disabilities, such as ADHD, dyslexia, and autism spectrum disorders
Doing basic Brain Gym exercises help students to learn to read and use language better

Students have a predominant inteligence profile, for example, logic-mathematical, music, or interpersonal, which must be considered in teaching
Productions of new connections in the brain can continue into old age

Mental capacity is hereditary and cannot be changed by the environment or experience

ltems 13, 14, 15, and 39 have been considered “correct statements” in the papers where they had been used.

Torrijos-Muelas,

M. (2021) Table 2. List of neuromyths appeared in analyzed articles.

NEUROMYTH RESILENCE

The finding of the Torrijos-Muelas, Gonzalex-Villora, and Bodoque-
Osma examination of an amalgamation of neuromyth survey data

from various countries was the resilient continuation of neuromyths
within the profession between 2012 and 2020, despite intervention. 1/
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40,005

30.00%
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Dekker ot al., 2012

Deligiannich and Howard-Jones, 2015

Torrijos-Muelas,

Prevalence in neuromyths and scores in GKAB
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M. (2021) Figure 6. Prevalence of neuromyths and scores in GKAB from 2012 to 2020.

IMPLICATIONS

== Provalence of Neuromyths

Learning styles & brain-based myths reduce
instructional quality. >

Teacher prep programs unknowingly reinforce
neuromyths 8,13,1

Students don’t benefit from evidence-based

Iiiﬂlﬂ' MH 9,14
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PERTAINING TO US EDUCATION

Educational similarities exist between countries, but how do US teachers
compare? Well, about the same. 8:10.20 Neuromyth prevalence in US
education is attributed to being deeply embedded in the US education
system, 10.20 ineffective teacher training, 1° teachers with low
neuroscience literacy, & being normalized through commercialization by
marketed “brain-based” products. 29

CRITICISM

While the existence of neuromyths nor their prevalence in the education

system is debated the impact of their existence and the importance
placed on them is, “Actually, the very idea that neuromyths are inherently
harmful to teaching may, itself, be a neuromyth.22” 17 However, what
Rousseau fails to mention is that Horvath, Donoghue, Horton, Lodge, &
Hattie suggest a correlation between award winning teachers and actual,
measurable teaching efficacy. Horvath et. al. conducted their study using
winners of the CCSSO (Council of Chief State School Officers) State and
National Teacher of the Year winners as their participants. However, the
nomination process, criteria, and selection of CCSSO winners are
arbitrary and subjective. Factors such as nomination by chief state school
officers can varying based on differing “methods and materials” used from
one jurisdiction to another; criteria that states candidates must express
“themselves in an engaging and clear way;” and are chosen by a National
Selection Committee composed of representatives from 15-20 national
education organizations,” yet no specific criteria or qualifications for
committee membership are mentioned. 23 Yet, even critics like Krammer
conclude that neuromyths (as cited by Krammer, Vogel, et al.24) diverge
from evidence-based practices and should thus be actively addressed
and reduced, regardless of their impact on instructional practices.

SOLUTIONS

FUTURE PRACTICE

Understanding that neuromyths are pervasive and resilient | will
periodically read updated peer-reviewed science journals concerning
neuroscience informed education and stay up-to-date on neuromyth
research to better inform my teaching practices as it pertains to
instructional methods and curriculum adaptation via differentiated

pedagogy.
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