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Neuromity wsréd polskich nauczycieli - wyniki
badan i praktyczne implikacje

Abstract: The article presents the results of research conducted among Polish teachers. Their aim was to check the
prevalence of neuromyths in schools and kindergartens, and to identify predictors of both belief in neuromyths and
the level of knowledge about the structure and functioning of the brain. The obtained results partially confirmed the
reports from international studies. Neuromyths turned out to be very popular among Polish teachers, even despite
the high level of basic knowledge in the field of neurobiology. The research also revealed a number of factors that
determine the level of the above-mentioned knowledge. The influence of age, gender, seniority, workplace, interest in
training in neuroeducation, earlier access to knowledge in the field of neurobiology or the use of neuromyths-based
work methods in educational practice has not been confirmed.
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Abstrakt: W artykule zaprezentowano wyniki badan przeprowadzonych wsrdd polskich nauczycieli. Ich celem
bylo sprawdzenie powszechnosci neuromitéw w szkotach i przedszkolach oraz wskazanie predyktoréw zaréwno
wiary w neuromity, jak i poziomu wiedzy dotyczacej budowy i funkcjonowania mézgu. Uzyskane wyniki czesciowo
potwierdzity doniesienia z miedzynarodowych badan. Neuromity okazaly si¢ bardzo popularne wsréd polskich
nauczycieli, nawet pomimo wysokiego poziomu podstawowej wiedzy z zakresu neurobiologii. Badania uwidocznity
rowniez szereg czynnikéw, ktére warunkuja poziom wyzej wskazanej wiedzy. Nie potwierdzono wplywu wieku,
plci, stazu pracy, miejsca pracy ani zainteresowania doksztalcaniem w problematyce neuroedukacji, weze$niejszym
dostepem do wiedzy z zakresu neurobiologii czy stosowaniem w praktyce edukacyjnej metod pracy opartych na
neuromitach.

Stowa kluczowe: neuromit; nauczyciel; mézg; neurofakt; edukacja

INTRODUCTION

In recent years, research in the field of neurosciences has gained more and more
popularity (e.g. Herculano-Houzel 2002). Neuroscientific knowledge has undoudtebly
spurred interest among educators as well; being inclined towards implementing these
insights into their own educational activities (e.g. Pickering, Howard-Jones 2007;
Zambo, Zambo 2009, 2011; Bartoszeck, Bartoszeck 2012; Serpati, Loughan 2012;
Rato, Abreu, Castro-Caldas 2013; Karakus, Howard-Jones, Jay 2015). Neuromyths,
or misconceptions about brain research in education are also widespread, leading at
times to the implementation of ineffective teaching-learning methods (e.g. Goswami
2004, 2006; Pasquinelli 2012), with the possibility of causing a reduction in the quality
or ineffectiveness of educational activities.

The term “neuromyth” is a relatively young term. It was first introduced by the
neurosurgeon Alan Crockard in the 1980s to refer to unscientific ideas about the brain
in medical culture (Crockard 1996). The semantic scope of the concept was expanded
when, in 2002, the organizers of the Brain and Learning project in the UK highlighted
many theories about the mind and the brain that arise outside the medical and sci-
entific community in general. They called these theories “neuromyths”. The term was
intended to denote any misconceptions generated by misunderstandings, misreading,
or misquoting scientifically established facts about brain research (OECD 2002).

Currently, this concept is most often defined as theories, principles or products
which are based on unreliable scientific research or on erroneous interpretations of
available reliable research (Geake 2008; Alferink, Farmer-Dougan 2010). These can
include well-known proposals for working with children: the theory of multiple in-
telligences, individualization based on learning styles or educational kinesiology, but
also claims regarding the functioning of the brain, e.g. using only 10% of the brain,
the existence of left and right hemispheric individuals, multitasking (Howard-Jones,
Franey, Mashmoushi, Liao 2009).
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These are all classified as neuromyths as they fail to meet the following conditions:

- it does not harm (confirmed by research that it has no side effects, even if used
incorrectly),

- has a good theoretical basis (it is based on scientifically proven theories),

- it is possible to conduct another empirical verification of its effectiveness (i.e.
repeat the research),

— its effectiveness has been confirmed based on empirical data (there are reliable
studies whose results have confirmed the effectiveness of the intervention),

- standards for its application have been developed (here: methodological guide-
lines),

— its limitations can be identified (i.e. situations in which it will not be effective,
for example),

— the studies to which the intervention relates were conducted in a manner con-
sistent with the principles of scientific practice (Lord 2005).

In 2009, for the first time in Great Britain, research was conducted on teachers’
knowledge of the functioning of the nervous system and the possibility of applying
it in educational practice (Howard-Jones et al. 2009). In subsequent years, similar
projects were implemented in the Netherlands (Dekker, Lee, Howard-Jones, Jolles
2012; Simmonds 2014), Portugal (Rato, Abreu, Castro-Caldas 2013), Latin America
(Bartoszeck, Bartoszeck 2012; Gleichgerrcht, Lira Luttges, Salvarezza, Campos 2015;
Hermida, Segretin, Soni Garcia, Lipina 2016), Australia (Bellert, Graham 2013; Hor-
vath et al. 2018), Switzerland (Tardif, Doudin, Meylan 2015), Greece (Deligiannidi,
Howard-Jones 2015), China (Pei et al. 2015), Turkey (Karakus, Howard-Jones, Jay
2015), Spain (Ferrero, Garaizar, Vadillo 2016), the United States (Lethaby, Harries
2015) and Canada (Macdonald et al. 2017). Their results showed that neuromyths
are very popular regardless of where you live, your age, sex, level of education or area
taught. It is also important that despite the development of neuroscience, the number
of neuromyths not only does not decrease, but is constantly growing. The percentage
of teachers who are convinced of the truthfulness of neuromyths and the effectiveness
of actions based on them does not decrease as well.

In the literature on the topic, several factors have been found to explain the pop-
ularity of neuromyths:

- differences in education and vocabulary in pedagogy and neuroscience (How-

ard-Jones 2014),

- different levels of analyzes carried out in both disciplines — from single neurons
to international education policies (Goswami 2006),

- limited availability of the results from original empirical research (e.g. paid
access, or access only to a specific group of specialists), which favors increased
reliance on media reports or interpretations of pseudoscientists (Ansari, Coch
2006),
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- lack of specialists and organizations specializing in both disciplines (Ansari,
Coch 2006; Goswami 2006),

- the attractiveness and ease of putting into practice explanations that are appar-
ently based on neuroscience but have a strong marketing foundation (McCabe,
Castel 2008; Weisberg et al. 2008),

- the so-called media noise, which is evident in the fact that the media, often pre-
senting new reports, omit important information (e.g. research methodology),
do it in a simplified manner or provide information that is irrelevant, but of
a marketing nature (Wallace 1993; Beck 2010; Pasquinelli 2012),

- the so-called Dunning-Kruger effect, i.e. a psychological phenomenon in which
unskilled people in some area of life tend to overestimate their skills in this
area, while highly qualified people tend to underestimate their abilities (Kruger,
Dunning 1999),

— the so-called attitude of “neurorealism” (Racine, Waidman, Rosenberg, Illes
2006), in which people tend to have greater confidence in any results or publi-
cations that refer to, for example, research in the field of neurobiology - even
if it is pseudoscientific or irrelevant to the topic at hand (McCabe, Castel 2008;
Weisberg et al. 2008; Michael et al. 2013).

An important fact also concerns the problem of internationality and cultural
conditions. The mere translation of a text written in a specialized language can be
a source of error. Often, the inability to verify research in another country results in
unprovable assumptions (consciously or unconsciously).

Regardless of the above, so far no research into neuromyths has been conducted
in Poland. This research therefore wishes to examine the popularity of neuromyths
among educators in Poland, the factors which neuromyths determine teachers’ atti-
tudes in this area and whether there are any premises for designing information and
corrective measures.

MATERIALS AND METHODS
Participants

This research study was conducted among 85 teachers from Poland, from schools
in the vicinity of Lublin and Warsaw. Information about the planned research and
a request to send a link to the electronic questionnaire among teachers was sent to
the management of the randomly selected institutions in Lublin and Warsaw. Positive
responses were received from one school in Warsaw, three kindergartens in Lublin
and four primary schools. The majority were women (96.5%) between the ages of
30 and 40. The demographic characteristics of the sample are presented in Table 1.
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Table 1. Distribution N, (%) of teachers-subjects, according to personal characteristics

N % Total

Sex women 82 96.5 100%
men 3 3.5

Age under 30 15 17.6 100%
31-40 31 36.5
41-50 20 23.5
more than 51 22 22.4

Seniority up to 5 years 28 32.9 100%
6-10 9 10.6
11-15 17 20
16-20 10 11.8
more than 20 21 24.7

Place of work public kindergarten 24 28.2 100%
private kindergarten 8 9.4
public primary school 31 36.5
private primary school 22 25.9

Source: Authors’ own study.

68% of the respondents indicated having knowledge in the field of neurobiology
and neuroeducation. Over 76% of the respondents showed interest in improving
their knowledge in this field. In addition, 80% of the teachers had indicated using
some method based on neuromyths in their work (including 30% of them using 3 or
more methods). Most often methods used were based on the theory of learning styles
(54%), multiple intelligences theory (46%) and supporting education with educational
kinesiology (44%).

Procedure

The subjects of the study were recruited from schools in selected regions of Poland.
An e-mail with a link to the online questionnaire was sent to the management team,
with a request to send it to the employed teachers. The study was presented as an
attempt to gather information on teachers’ views on the application of brain research
findings to education. The term “neuromyth” was not mentioned in the information
for teachers.

The online Neuromyths Questionnaire contained 28 statements about the brain
and its effects on learning (see Appendix). Of these, 21 statements were educational
neuromyths as defined by the OECD (2002) and Howard-Jones et al’s questionnaire
(2009). The remaining 7 statements were general information statements about the
brain. The order in which the statements about myths and facts were presented was

random. The questionnaire consisted of a three-option answer format “correct’, “in-
correct” or “I don’t know”.
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The dependent variables were the percentage of the above-mentioned responses
to neuromyth statements (where a higher percentage of adverse responses reflects
more faith in myths) and the percentage of the above-mentioned responses to factual
statements (where a higher percentage of correct answers indicates a higher level of
knowledge). In addition, the teachers provided basic information about their age,
gender, seniority, workplace (public kindergarten, non-public kindergarten, public
primary school, non-public primary school), previous contact with knowledge about
neurobiology, the use of methods related to neuromyths in their school and an indi-
cation on the interest in neuroscientific learning (independent variables).

Data analysis

Data was analyzed using the Social Sciences Statistics Package (SPSS) version 26.0
for Windows. The statistical threshold of a = 0.05 was used in all analyzes. Spearman’s
rho(r,) correlation tests were performed to investigate the relationship between the
dependent and independent variables.

In another analysis, the correlation between the percentage of incorrect answers
to questions about neuromyths and the percentage of correct answers to questions
about neurofacts was checked. In addition, the correlation between the independent
variables was also checked.

To investigate which factors predicted neuromyths, a regression analysis was per-
formed for the percentage of myths (dependent variable), taking into account gender,
age, workplace, seniority, contact with knowledge in the field of neurobiology and
neuro-education, interest in training in this field and the use of neuromyths in educa-
tional practice. A second regression analysis was performed to investigate predictors
of neurobiological knowledge. The proportion of correct responses to neurofacts was
the dependent variable, and the predictors were the same variables as in the previous
regression.

RESULTS

Overall, about 55% of the teachers believe in every third neuromyth (including
14% which indicate support for half of the neuromyths included in the Question-
naire). The most popular myths in Poland are: “People learn better when they receive
information in their preferred learning style” (98.8% of incorrect answers), “Positive
emotions increase the amount of dopamine in the brain and children achieve better
academic results” (94.1%), “Short exercises in educational kinesiology can improve
the integration of the left and right hemispheres of the brain” (94.1%) and “Children
have many types of intelligence” (91.8%). Less than 10% of the respondents believe that
when we sleep, the brain turns off (2.4%), cognitive abilities are hereditary and cannot
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be modified by experience (8.2%), and that excessive media use does not change the
structure of children’s brains (9.4%). Additionally, few teachers believe that the first
language must be spoken well, before the second language is learnt (5.9%), and that
boys” and girls’ brains develop at the same rate (4.7%) (see Figure 1).

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

Positive emotions increase the amount of dopamine
in the brain and children achieve better academic...

Short exercises in educational kinesiology can
improve the integration of the left and right...

Chldren have many types of intelligence.

Differences in the dominance of the hemisphere (left
/ right) can help explain individual differences...

Children are less attentive after eating sweet drinks
and / or snacks.

Multitasking increases work efficiency.

Human memory works like a tape recorder or video
camera and accurately records the events we've...

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

There are critical periods in childhood regarding the
learning of different skills. If the child does not...

Children from stimulus-rich environments have a
better developed nervous system.

We use only 10% of our brain.

People can learn new information, such as new
languages, while they sleep.
The enhancement of the sense of touch in blind
people is due to an increase in the number of...
If students don't drink enough water (= 6-8 glasses a
day), their brains will shrink.

Learning difficulties related to differences in brain
development cannot be corrected by education.
Excessive media use does not change the brain in

children.
Mental abilities are hereditary and cannot be
changed by the environment or experience.

Children must acquire their native language before

learning a second language. If they don't, no...

The brains of boys and girls develop at the same rate.

When we sleep, the brain turns off. 2
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M incorrect Mcorrect M|don't know

Figure 1. Incorrect answers to each neuromyth theory
Source: Authors’ own study.
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The analysis of the rho-Spearman correlation did not show any correlation between
the percentage of incorrect responses to neuromyths and independent variables, i.e.
age, gender, seniority, workplace, contact with knowledge about neuroeducation, the
use of methods related to neuromyths in school practice and an indication of interest
in neuroscientific training.

With regard to neurofacts, only about 52% of teachers gave correct answers to at
least 5 out of 7 statements. The fewest correct answers concerned the neurofact that
regular drinking of caffeinated beverages lowers cognitive performance (37.6%) and
that differences in the structure of the brain can explain the different frequency of
occurrence of certain disorders in children (48.2%) (Figure 2).

Sleep is important in learning because it consolidates _
knowledge.
e o, R
hyperactivity disorder (ADHD) are overstimulated
When an area of the brain is damaged, other parts of _
the brain can take over its function. -
e e ee.
made in the brain.
AT e
connections in the brain.

Brain differences in boys and girls may explain why

depression in girls

Regular drinking of caffeinated beverages reduces _—
mindfulness.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
M Correct Mincorrect M|don't know

Figure 2. The percentage of correct answers to each neurofact statement
Source: Authors’ own study.

The analysis of the Spearman’s rho correlation in relation to neurofacts illustrates
that the percentage of correct answers was dependent on seniority in education, con-
tact with various sources of knowledge in the field of neurobiology, and an interest in
various forms of training in the field of neuroeducation (see Table 2). The most correct
answers to all the statements were provided by the teachers with less than 5 years of
work experience, who had contact with knowledge in the field of neurobiology and
who were interested in further education in the field of neuroeducation.
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Table 2. Analysis of the Spearman’s rho correlation for the percentage of correct
responses to neurofacts

_ Place of | Contact with | Interest in | Using neuro-
Sex | Age | Seniority ..
work knowledge | training | myths at work
r 0.029 | -0.159 -.268 0.130 —-.252 -.338 0.177
p (two-sided) | 0.791| 0.147 0.013 0.236 0.020 0.002 0.105
N 85 85 85 85 85 85 85

Source: Authors’ own study.

The analysis of the Spearman’s rho correlation showed a correlation between the
percentage of incorrect answers to the statements concerning neuromyths and the
percentage of correct answers to the statements concerning neurofacts (r, = 0.268,
p=0.013).

Moreover, the analysis of correlation showed dependencies regarding the relation-
ship between contact with neurobiological knowledge and the workplace (r, = -247,
p =0.023). Lack of contact with knowledge in neurobiology was declared by the largest
number of teachers from public kindergartens (41.6%), while it was most often used
by the teachers from public primary schools (67.7%).

The results also showed a correlation between the interest in further training
in neuroeducation and the age of the respondents (r, = 251, p = 0.020), seniority
(r. =288, p =0.008) and earlier contact with publications in the field of neurobiology
(r,= 303, p = 0.005). The willingness to continue education was most often declared
by the teachers aged 31 to 40 (96.8%), with work experience between 6 and 15 years
(88.2%) and previously exposed to knowledge in the field of neurobiology (79%).

The analyses further revealed a relationship between the use of neuromyths
in educational practice and a contact with knowledge in the field of neurobiology
(r, = -280, p = 0.010) and an interest in training in the field of neuroeducation
(r,= =250, p = 0.021). The greatest number of neuromyths was used in practice by
people who had frequent contact with knowledge in the field of neurobiology and
declared interest in training in the subject of neuroeducation.

None of the analyzed factors (gender, age, seniority, workplace, contact with knowl-
edge in the field of neurobiology, interest in training in neuroeducation and the use
of neuromyths in professional work) predicted the belief in neuromyths. The model
explained a significant percentage of the variance (R’ = 0.096) in the myth scores,
F(8.75) = 0.096, p = 0.446.

The level of knowledge in the field of neurofacts was predicted on the basis of
seniority and interest in training in the field of neuroeducation (see Table 3). None
of the other factors predicted the level of knowledge in the field of neurobiology. The
model explained the percentage of variance (R? = 0.235) in the neurophactic scores,
F(8.75) = 2.872, p = 0.008.
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Table 3. Predictors of neurofacts

Non-standardized coef- 95.0% confidence
ficients ) interval for B
B standard P lower upper
error limit limit

Correct answers 35.548 21.389 1.662 | 0.101 | -7.061 78.156
Sex 21.998 13.410 1.640 | 0.105| -4.716 48.713
Age 8.236 4.524 1.820 | 0.073 | -0.777 17.249
Seniority -7.964 2.928 -2.720 | 0.008 | -13.798 -2.131
Place of work 1.685 2.011 0.838 | 0.405| -2.321 5.692
Contact with knowledge -0.931 2.759 | -0.337 | 0.737 | -6.428 4.566
Interest in training -6.719 3.295 -2.039 | 0.045| -13.284 -0.155
Using neuromyths at work 5.890 3.638 1.619 | 0.110 | -1.357 13.136

Source: Authors’ own study.

neuromyth % neurofact

contact with umlroblug.xcal knowledge interest in training in the field | €—| cnlonty
/ \ of neuroeducation
place of work use of neuromyths in education age

Figure 3. Diagram of statistically significant correlations of the studied variables (a = 0.05)
* arrows point to the dependent variable, the box marks the predictors of dependent variables

Source: Authors’ own study.

DISCUSSION

This study analyzed general knowledge about the brain and the prevalence of
neuromyths among teachers in specific regions in Poland. Additionally, a number of
potential factors that could be related to these outcomes were also investigated. Find-
ings showed that more than half of the teachers believed in 8 out of 21 neuromyths.
The most popular were learning styles, stress-free learning, educational kinesiology,
and the theory of multiple intelligences. In addition, none of the factors mentioned
below turned out to be predictors in the belief in neuromyths: gender, age, place of
employment, work experience, contact with neurobiological knowledge, interest in
training in neuroeducation and the use of neuromyths in professional practice.
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With regard to neurofacts, only about 52% of the teachers answered correctly to at
least 5 out of 7 statements. Most often, teachers gave incorrect answers to the question
concerning the influence of caffeine on cognitive abilities and the influence of gender
on the occurrence of specific developmental disorders. The percentage of correct an-
swers to neuro-facts correlated with professional experience, contact with knowledge
in the field of neurobiology and an interest in training in the field of neuroeducation.
The predictors of correct answers turned out to be seniority and an interest in further
training in the field of neuroeducation.

Moreover, contact with knowledge in the field of neurobiology was conditioned
by the workplace. Interest in training in the field of neuroeducation was most often
indicated by the younger respondents, with an average work experience and earlier
contact with knowledge in the field of neurobiology. The use of neuromyths in edu-
cation significantly correlated with previous contact with knowledge in the field of
neurobiology and an interest in further training in this field. In addition, the greater
number of neuromyths used in practice showed a significant relationship with a higher
indication of knowledge in the field of neurobiology and greater interest in training in
the field of neuroeducation. Statistical analyses further showed that greater belief in
neuromyths positively correlated with greater knowledge in the field of neurobiology.

The obtained results confirm the reports from previous studies on the prevalence of
neuromyths (review by Chojak 2019). As in other countries, in Poland there is a com-
mon belief in the effectiveness of educational kinesiology and job individualization
based on learning styles, as well as the truth of the theory of multiple intelligences.
What is new is the high level of belief in the effectiveness of stress-free learning.

Contrary to the results obtained by Ansari and Coch (2006), Goswami (2006),
Pickering and Howard-Jones (2007), Lindell and Kidd (2011), Dubinsky, Roehrig,
and Varma (2013) Rato et al. (2013), Busso and Pollack (2015) as well as Tardif et al.
(2015), teachers surveyed in Poland with a high level of belief in neuromyths turned
out to be people who indicated: a high level of knowledge in the field of neurobiology,
frequent contact with this knowledge and interest in further education in this field.

This may indicate that the level of knowledge does not protect against belief in
neuromyths or against their implementation in educational practice. Similar to Polish
research results were those obtained by Dekker et al. (2012) and Gleichgerrcht et al.
(2015). This is also in line with Weisberg et al’s results. His experiments showed that
people with some neuroscientific knowledge (people who had attended an introduc-
tory course in cognitive neuroscience) were fooled by neuroscientific explanations
in the same way as laymen. Only experts in neuroscience (defined as people who had
an associate’s degree in cognitive neuroscience or related fields) were able to correctly
identify false neuroscience (Weisberg et al. 2008).

Given the usual time constraints, teachers and students cannot be expected to
become experts (i.e. neuropedagogues, educated in pedagogy and neurobiology or
neurology). Therefore, any training or courses should emphasize debunking neu-
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romyths and learning to critically evaluate various neuroscientific discoveries. This
would enable teachers to develop a critical approach to the information received and
to analyze scientific research more closely before incorporating any neuroscientific
findings into their own teaching practice (Lilienfeld, Lynn, Ruscio, Beyerstein 2012).

Such an educational strategy has been confirmed by research into myths in the field
of psychology which have shown that one of the most effective actions is to debunk
myths directly in the early stages of studies (Guzzetti, Snyder, Glass, Gamas 1993;
Kowalski, Taylor 2009, 2011), and to develop an understanding of how research is
conducted and presented in neuroscience. This understanding should take precedence
over learning facts (e.g. detailed brain anatomy) that are likely to be obsolete in a few
years time (Ansari, Coch 2006).

Dialogue between teachers and experts in the field of neuroscience seems to be
important (Jolles et al. 2006; Hruby 2012). As Dommett et al. (2011) showed, a possible
framework for how this could be achieved is to allow teachers to decide on the topics
of neuroscience workshops and to devote a lot of time to communication between
neuroscientists and teachers in order to reflect on the implementation of neuroscien-
tific knowledge into teaching practice. At the same time, scientists themselves may be
advised to carefully check translations of their research for popular media. They should
also clearly explain what can and cannot be deduced from their data (Beck 2010).

In conclusion, it should be emphasized that it is necessary to conduct further re-
search into psycho-pedagogical and personality determinants of belief in neuromyths
and their application in the education process. The commonality of such attitudes
means that financial resources, the time of teachers, parents and children, and their
resources are wasted. The apparent lack of effects may also reduce the level of parental
trust in teachers and deteriorate the quality of cooperation, which determines the
effectiveness of the education process (Sylvan, Christodoulou 2010; Pasquinelli 2012).

The results obtained in this study indicate the need to prepare courses for teachers
(during and after studies) based on debunking neuromyths and shaping the skills of
critical thinking. This is necessary due to, on the one hand, the high popularity of
neuromyths and, on the other hand, the high interest of teachers in interventions
based on neuroscience. The training offered can be supplemented with information
about the latest research or interactive access to the website (with the above-mentioned
content) with the possibility of supporting teachers (or coordinating research with
their participation) in experimental testing on the effectiveness of various teaching
methods or teaching aids.

The second important conclusion is the need to develop neuropedagogy as a bridge
between teachers and neurobiologists or doctors. Scientists specializing in this area
of research could coordinate all activities, including the issues of neurobiological
determinants of the process of broadly understood education, conducting research
on this topic, but also analyzing the results of research obtained by specialists from
other disciplines and popularizing them among teachers.
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APPENDIX

I am interested in what you think about various information about the human
brain. The survey is anonymous because I care about honest answers. For each claim,
please indicate if you think this is true, false or not orientated. Thank you in advance
for your time.

Answer
True | False | I don’t know

Question*

Adaptation of teaching to the intelligence profile of multiple children
increases the effectiveness of teacher’s activities (O).

Children must acquire their native language before learning a second
language. If they don’t, no language will be fully mastered (HO).
Children have many types of intelligence (O).

Children are less attentive after eating sweet drinks and/or snacks (HJ).
Children from stimulus-rich environments have a better developed
nervous system (HJ).

When an area of the brain is damaged, other parts of the brain can take
over its function (D, H).

If students don’t drink enough water (= 6-8 glasses a day), their brains
will shrink (HJ).

When we sleep, the brain turns off (D).

Using media does not change the structure of the brain in children
(O).

Short exercises in educational kinesiology can improve the integration
of the left and right hemispheres of the brain (H]J).

People can learn new information, such as new languages, while they
sleep (O).

Human memory works like a tape recorder or video camera and
accurately records the events we've experienced (O).

The brain of children with attention deficit hyperactivity disorder
(ADHD) is over-stimulated (O).

The brains of boys and girls develop at the same rate (D).

Science is not about creating new cells in the brain.

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

IQ level is not related to school performance.

Positive emotions increase the amount of dopamine in the brain and
children achieve better academic results (O).

The learning process takes place through the modification of brain
neurons.
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Answer
True | False | I don’t know

Question*

Regular drinking of caffeine-containing drinks reduces mindfulness.
(H))

Differences in the structure of the boys’ and girls’ brains may explain
why dyslexia or autism are more common in boys and depression in
girls (O).

Differences in the dominance of the hemisphere (left/right) can help
explain individual differences between students (HJ).

Sleep is important in science, because during this dream phase we
consolidate what we learn (O).

Learning difficulties related to differences in brain development cannot
be corrected by education (HJ).

We use only 10% of our brain (H]J).

There are critical periods in childhood regarding the learning of
different skills. If the child does not master them at that time, then it
will be impossible (HJ).

Multitasking increases work efficiency (O).

Making new connections in the brain can last until death (D).
Strengthening the sense of touch in the blind is caused by an increase
in the number of receptors in the fingertips, not changes in the brain
(H).

Mental abilities are hereditary and cannot be changed by the
environment or experience (D, H).

It has been scientifically proven that fatty acid supplements (omega-3
and omega-6) have a positive effect on academic achievement (HJ).

* source of items: D — Dekker et al. (2012), H - Herculano-Houzer (2002), HJ - Deligiannidi and
Howard-Jones (2015), HO - Horvath et al. (2018), O - authors’ own.

Ending of test, please give some information about you:

1. Are you interested in the subject of education based on brain research? (Yes/No)

2. Would you like to participate in workshops on the possibilities of using brain
research to improve the effectiveness of education? (Yes/No)

3. Have you had contact with the knowledge about the application of the results
of brain research in education? List sources.

4. Have you used this method during your lessons (choose yes/no for each of them):
educational kinesiology, theory of multiple intelligences, individualization based on
learning styles, individualization based on the results of the diagnosis of lateraliza-
tion, individualization based on the sex of the child, teaching based solely on pleasant
emotions (stress-free), digitization of education, I have not used any of the above.

5. Your age: ...

6. Your gender: ...

7. Your place of work: ...

8. Your seniority at work: ...
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