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The learning styles neuromyth: when the same term
means different things to different teachers
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Abstract
Although learning styles (LS) have been recognised as a neuromyth, they remain a virtual
truism within education. A point of concern is that the term LS has been used within
theories that describe them using completely different notions and categorisations. This is
the first empirical study to investigate education professionals’ conceptualisation, as well
as means of identifying and implementing LS in their classroom. A sample of 123
education professionals were administered a questionnaire consisting both closed- and
open-ended questions. Responses were analysed using thematic analysis. LS were found
to be mainly conceptualised within the Visual-Auditory-(Reading)-Kinaesthetic (VAK/
VARK) framework, as well as Gardner’s multiple intelligences. Moreover, a lot of
education professionals confused theories of learning (e.g., behavioural or cognitive
theories) with LS. In terms of identifying LS, educators reported using a variety of
methods, spanning from observation and everyday contact to the use of tests. The ways
LS were implemented in the classroom were numerous, comprising various teaching aids,
participatory techniques and motor activities. Overall, we argue that the extended use of
the term LS gives the illusion of a consensus amongst educators, when a closer exam-
ination reveals that the term LS is conceptualised, identified and implemented idiosyn-
cratically by different individuals. This study aims to be of use to pre-service and in-
service teacher educators in their effort to debunk the neuromyth of LS and replace it with
evidence-based practices.
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Learning styles (LS) made an appearance in the 1950s, gained popularity in the 1970s and are
still a virtual truism amongst educators (Coffield et al. 2004; Griffiths 2012). The concept
behind them holds some intuitive appeal, and states that providing information through
different, but individually specific, preferred modalities in instruction can improve learning.
However, the concept has been heavily criticised (e.g., Krätzig and Arbuthnott 2006;
Papadatou-Pastou et al. 2018; Pashler et al. 2008; Rohrer and Pashler 2012; Stahl 2002).
The Centre for Educational Research and Innovation (CERI), a strand of the Organisation for
Economic Cooperation and Development (OECD), has recognised and categorised LS as a
neuromyth (OECD 2002). The Education Endowment Foundation, which compiles research
and evidence-based practice for teachers to use, characterises the evidence for LS as ‘very
limited’ (Education Endowment Foundation 2019, p1). Despite this widespread criticism, a
great number of teachers still believe in LS (Dekker et al. 2012; Tardif et al. 2015; Papadatou-
Pastou et al. 2017). The present study adds to the critical literature advocating against the use
of LS in education, as it attempts to illustrate the fluidity of the concept and the applications of
LS amongst education professionals.

A study into neuromyths in education has shown that more than 90% of teachers in the UK
and Netherlands believe in the idea of a preferred mode of delivery (Dekker et al. 2012). A
similar study in Portugal has found that the majority of teachers, upwards of 50%, believe in
instruction tailored to LS (Rato et al. 2013), whilst 91% of Spanish teachers believe that
student performance is enhanced by delivery of material in the individual’s preferred LS
(Ferrero et al. 2016). In the context of Greece, which is where the current study took place,
studies have shown that 97% of teachers believe in LS (Deligiannidi and Howard-Jones 2015),
whilst the percentage for prospective teachers is 94% (Papadatou-Pastou et al. 2017). In
addition, a review by a UK academic supports the idea that LS are still thriving in higher
education (Newton 2015).

The intuitive appeal of LS rests in the reality that there are many differences amongst
learners, as in special educational and additional needs (Warnock and Norwich 2005).
Moreover, the fact that teachers should recognise such differences and accommodate them
in their teaching is also well-documented (Jordan et al. 2009). In addition, there is now
evidence to show that urging learners themselves to reflect upon their own ways of learning
and develop learning strategies, such as metacognitive and self-regulation skills, can be very
effective in improving learning (Dinsmore et al. 2008). What the LS literature has done,
however, is take the reality that not all learners are the same, and build a quasi-scientific
literature around it. A whole industry is in fact built around the identification and quantification
of such LS (Coffield et al. 2004). The adoption of the LS myth has probably also proliferated
as it implies that everyone can learn well, as long as the to-be-leant information matches their
preferred LS.

This adoption of LS comes at a heavy cost. Some LS programmes come with a hefty
price tag, potentially taking away funding from other, more useful and effective practices
(Adey and Dillon 2012). The Educational Endowment Foundation (EEF 2017) reported
that LS are not just an innocent misconception but can be harmful through the assign-
ment of learners to groups or categories on the basis of a supposed LS. If individuals are
categorised according to LS, the danger looms that this can lead to the assumption of
fixed or rigid learning styles, which can demotivate students from adapting, let alone
seeking new challenges (Education Endowment Foundation 2017). Moreover, adopting
LS could limit the modes of presentation of material for certain students, leading to
diminished opportunities to learn (Coffield et al. 2004). Learning Styles have indeed
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often be used in unhelpful ways by teachers, more as a way of classifying and labelling
learners, rather than in a constructive way to enrich learning experiences (Franklin 2006).
Furthermore, the complexity of learning can become simplified and trivialised, whilst
scholarship and research literacy within education as a profession dangerously compro-
mised (Sharp et al. 2008). The LS philosophy also encourages teachers to teach to their
pupils’ intellectual strengths, leaving little opportunity for students to work on their
shortcomings and develop strategies to cope with them. According to a letter signed by
thirty world-renowned professors of Neuroscience, Psychology and Education, ‘Learning
styles can create a false dimension of individuals’ abilities, leading to expectations and
excuses that are detrimental to learning in general’ (Hood et al. 2017).

Criticism of LS as a scientific concept mainly hinges upon four different strands: firstly, the
proliferation of LS models, namely the fact that there are more than 70 distinct constructs
referred to as LS (Coffield et al. 2004). This results in LS being a term everyone can relate to,
although they are often referring to different constructs. This lack of shared understanding is
the main area of focus of this paper. Secondly, the lack of scientific basis supporting the
rationale behind LS (Coffield et al. 2004; Henry 2010; Kraemer et al. 2009; Pashler et al.
2008). Thirdly, the lack of evidence to support LS use in the classroom and their potential
downsides if used to guide instruction (Coffield et al. 2004; Rohrer and Pashler 2012; Stahl
2002). Finally, the lack of validity and reliability of assessment tools for LS (Adey and Dillon
2012; Papadatou-Pastou et al. 2018).

As stated above, a serious problem with the rationale behind LS is that so many
different LS models have been proposed, that the term has expanded to mean different
things to different people. As an illustration, in their 2004 review, Coffield et al. (2004)
identified 71 of LS models, even though only 13 of them were considered to be
dominant. Some of them include Honey and Mumford (1992) and Dunn and Dunn
(Dunn 1990), whilst many researchers would include various instruments and theories
such as Apter’s Motivational Style Profile (Apter et al. 1998), Riding’s Cognitive Styles
Analysis (Peterson et al. 2003), Vermunt’s Inventory of Learning Styles (Vermunt 1994)
and Gardner’s multiple intelligences (Gardner 1992). The sheer number of conflicting LS
instruments and theories out there proposes a great deal of conflicting ideas about
learning and the optimal techniques to facilitate it. It is not known to date which of
those ideas and techniques are actually endorsed by education professionals and how, but
given the proliferation of constructs covered by the term LS, it is possible that there may
be confusion amongst educators with regard to the term.

Not only are the LS models numerous, but also the very notion of ‘Learning Styles’ lacks
consistent terminology. The most commonly found terms in the literature are ‘Cognitive
styles’, ‘Learning Styles’ and ‘Learning Strategy’ (Cassidy 2004; Curry 1990). For example,
Cassidy (2004, pp. 420–421) describes an individual’s cognitive style as ‘a combination of
psychological, cognitive and affective characteristics that facilitate each individual to interplay
in his or her educational environment’. According to Dunn et al. (2002, p. 75), LS are
considered to be ‘a biologically and developmentally imposed set of personal characteristics
that make the same teaching method effective for some and ineffective for others’. Curry
(1990, p. 2) refers to learning strategy as a ‘cross-situational consistency in how students
approach school learning’. Most of these definitions are used interchangeably, so as to
maintain the nuances between controversial theories.

When it comes to the evidence for the effectiveness of the LS model, a review of 17
studies conducted in 1993 came back with mixed results on the matching of LS and
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instructional strategies (Hayes and Allinson 1993). A more recent review of the literature
reached the conclusion that there was a lack of sufficient experimental backing of LS
(Pashler et al. 2008). Indeed, only a handful of systematic studies have been performed
to challenge the effectiveness of the practice of delivering materials in different modal-
ities for enhanced performance in the classroom, all of them failing to support the LS
premises (Krätzig and Arbuthnott 2006; Willingham et al. 2015a, b). As an illustration,
one recent experimental study investigated the effect of LS preference to performance, as
related to a comprehension exercise (Rogowsky et al. 2015). After establishing each
adult’s preferred LS through a standardised inventory, participants were offered a verbal
comprehension aptitude test in both oral and written forms. Furthermore, participants
were randomly assigned to one of two groups, where they received the same material in
two different modes (auditory or visual). Results showed there was no statistical signif-
icance in the relationship between learning style preference (auditory or visual) and
learning aptitude. Written comprehension tests were taken by both groups, immediately
and two weeks later. LS preference, delivery mode and performance in the test failed to
show any statistically significant relationship.

Whilst perhaps grounded in neuroscientific findings, for example, that bimodal pro-
cessing of the same information can have an additive effect (Geake 2004; Calvert et al.
2001), the emphasis should be on connectedness of brain factions, rather than separate-
ness (Geake 2008). This premise of separateness, as promoted by LS theory, is scientif-
ically incorrect (Adey and Dillon 2012). Moreover, evidence for the benefits for multi-
modal learning directly counteracts the idea that a single, preferred mode should be
chosen (Kress 2000).

With regard to the last strand of criticism, the lack of validity and reliability of
measurement tools, it has been shown that the psychometric properties, such as the
test-retest reliability and the internal consistency of 13 popular LS tests are not sufficient
(Coffield et al. 2004). This is actually to be expected given that such properties refer to
the coherence and stability of a measure (reliability) as well as the appropriateness of the
structure and content of a measure based on its operationalisation (validity). Thus, it
would be surprising that measures of constructs that have been partially theorised and
poorly operationalised present evidence for good psychometric properties. Another
drawback in terms of measurement is that the LS classifications amongst individuals in
classrooms are usually based on self-reports, as for example in Edmund’s Learning Style
Identification exercise (Reinert 1976) and in The Learning Style Profile (Keefe and
Monks 1986) or based on teacher identification through observation (Graf and Liu
2009; Cassidy 2004). Marcus (1977) looked at teacher and student assessment on various
areas of learning preferences, termed LS in the article. These areas included study
conditions (lighting, sound, etc.), motivation styles and visual, auditory and kinaesthetic
preferences. The data revealed little consensus between teacher- and self-assessment. A
recent study that collected information on the LS (visual, auditory or kinaesthetic) of 199
fifth- and sixth-grade students by self-report and by teacher-report and failed to find any
relationship between the two assessments (Papadatou-Pastou et al. 2018).

The current study was designed to contribute to the body of empirical evidence in relation
to the first strand of criticism of LS, namely the multicurrency and ultimately the fluidity of
what the term LS means and how this might translate into educational practices. Νo systematic
investigation to date has addressed this question. More specifically, our main aim was to
further and deepen our understanding of teachers’ conceptualisation, identification and use (if
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any) of the LS construct in practice, drawing on their everyday experience. To achieve this, the
following research questions were devised and pursued:

RQ1. What do teachers refer to by the term LS, including what are the main categories of
LS they identify?
RQ2. By what means do teachers identify the LS of their students in their classroom
practice?
RQ3. How do LS inform and shape teaching practice to enable students to learn?

Methods

A qualitative approach was employed in order to assess teachers’ knowledge of the
concept of ‘Learning Styles’ and map their use in practice. Whilst the richness of the
method of data generation was an important guide for the selected research process,
rigour was deemed equally important. To this end, a questionnaire comprising primarily
open-ended questions was thought to meet the primary criteria for both breadth and
depth of understanding of teachers’ knowledge and practices. Open-ended questions
aimed at gathering unsolicited responses on what teachers know about and how they
understand, conceptualise and use what is called ‘Learning Styles’ in their teaching
practice. Open-ended questions thus allow participants to voice their own views sponta-
neously (see O'Cathain and Thomas 2004), hence not fitting their views on the re-
searchers’ pre-decided and pre-determined categories, as with closed questions. Such
an approach, in turn, allowed for a rich account of participants’ views and a data corpus
of considerable length. Findings emerged through the use of the analytic procedures
outlined in thematic analysis (indicatively Frith and Gleeson 2004).

Participants

Participants were attendees of a Special Education year-long seminar, taking place in the
National and Kapodistrian University of Athens, Greece. A total number of 217 participants
was drawn; 123 of them formed the final sample following the inclusion criterion of having
had at least 1 year of teaching experience. In particular, 56.4% of the participants had between
1 and 5 years of teaching experience, 21.8% had between 5 and 10 years of
teaching experience and 21.8% had 10 years of teaching experience or more. Τhe age range
was between 20 and 52 years (M=30,3, SD=8,26). The majority of the participants (87%)
worked as educators (specialisations included English, French, Music, Physics, Math, Special
Ed, Theology, Philology, Early Childhood Education). The remaining 10.5% of the
participants who had experience with teaching worked in social sciences (psychology and
social anthropology, 6.5%) or other professions (4% in graphic design and interpretation);
2.5% were university students.

Ethics

The project was reviewed and received full ethical approval (Ref. No: 1616/12.03.2019) from
the host institution. Participants were briefed and given the opportunity to ask questions in
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relation to the study. They were guaranteed anonymity and confidentiality; their right to
withdraw at any given point with no consequences whatsoever was further made clear to
them. Participation was voluntary and participants were informed that they were free to decline
participation if they wished.

Data generation materials

The questionnaire was compiled by the authors of the present study and included questions on
demographics (sex, age, education and teaching experience), closed questions (‘Do you know
of the learning styles?’, with response options comprising of ‘Yes’, ‘No’, ‘Don’t know/Don’t
wish to answer’ ‘I have heard about LS, but do not know much’; ‘Where did you learn about
learning styles?’ with response options comprising of ‘At University’, ‘Through colleagues’,
‘Through media/press’, ‘Through books’, ‘Through scientific papers’, ‘Other’) and open-
ended questions (‘How many learning styles exist and which are they?’, ‘Do you use these
learning styles in your classroom / teaching? If so, in what ways? Give examples.’, ‘Do you
think that students learn better when they receive information in their own learning style?’, ‘Do
you think students show a preference for how they learn?’, ‘How do you recognise the learning
style of each student?’).

Procedure

Paper-and-pencil administration of the questionnaire took place during the seminar, before
participants were introduced to the body of research that is critical towards LS. Completion of
questionnaires lasted about 15–20 min. Prior to administration, participants were briefed,
asked questions and then signed the consent forms.

Data analysis

Thematic analysis

A top-down approach, through the use of thematic analysis, was employed, following the
principle that thematic analysis can be used with both deductive and inductive methodologies
(Braun and Clarke 2006; Frith and Gleeson 2004). Rules for code development were devised
first. In line with these rules, categories had to be (a) mutually exclusive and exhaustive—data
chunks would have to fit under only one category; (b) appropriate—organised in appropriate
units of analysis; (c) systematic—systematically following the analytical hierarchies deriving
from the data (for example groups of themes, themes and subthemes) and (d) theoretically
relevant and comprehensive—enabling the theoretical understanding on teacher’s knowledge
and use of LS. The mechanics of thematic analysis were judged to be useful for this
exploration, and were adapted (aligning to the guidelines of Miles and Huberman 1994) so
that four sequential steps were followed: (a) data reduction, (b) data display/code key, (c)
identification of themes and (d) links between themes in order to address the research questions
(see Table 1 for an illustration of steps (a) and (b), and Table 2 for an illustration of steps (c)
and (d)).

Indeed, as evident from the two examples in Table 1, from respondents’ quotations, we
moved to data reduction (step (a)), that then directly informed the codes selected (step (b)).
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Then themes were identified (step (c)) by clarifying the properties of emergent codes and by
considering them in combinations with one another. For example, in the case of the codes
‘Informed by VA(R)K and Gardner’, ‘Informed by VA(R)K (fewer or more categories) and
Gardner’, the identified theme Learning Taxonomies was chosen because all of the categories
identified drew from the typical taxonomies encountered in the LS discourse. This theme, in
the end, comprised two more categories (for a full account, see “Analysis” section under RQ1).
This iterative process was employed for each of the three RQs.

Validity/inter-rater agreement

The final coding scheme developed served as the means to explore inter-rater (inter-coder in
this instance) agreement (Kirilenko and Stepchenkova 2016). One of the authors who was
entirely blind to the data analysis process was invited to act as the second rater. The responses
in the excel database were given to the researcher (who randomly selected 10% of them) along
with the coding scheme with the instruction to assign codes to responses. The percentage of
agreement between the two coders across the categories developed ranged between 79% and
100%. These results indicate, at least, substantial agreement between coders (McHugh 2012).

Table 2 Exemplifying steps 3 and 4 based on examples 1 and 2

Theme: Learning taxonomies
(1) Informed by VA(R)K and Gardner 
(2) Informed by VA(R)K (fewer or more 
categories) and Gardner

Step (c) themes identification

Step (d) Links between 
themes to address the RQs

So according to the analysis and the codes yielded, teacher’s conceptualization of LS often 
equated them to learning taxonomies, learning theories and approaches, other theories (i.e. 
motives), and common sense categories, or combinations of these.

Table 1 Exemplifying steps 1 and 2 with two examples

Analysis process Example 1

P31 “…There are many different learning styles, according to the principles of 
multiple intelligences. These are categorized according to our basic senses: sight, 
hearing, touch and movement...”

Principles of multiple intelligences
Caregorization of basic senses: sight, hearing, touch, movement

Step (a) data reduction

(1) Informed by VA(R)K and Gardner: when a combination of at 
least some categories from the taxonomies of VA(R)K and 
Gardner are incorporated in the quotation.

Step (b) data display/code key 

Example 2
P51 “…Learning types have to do with whether the student is an auditory, visual, or 
audio-visual type. One might be able to perceive the content of learning via an 
experiential approach” 
...”
Auditory, visual, audio-visual type. 
Learning via en experiential approach.

Step (a) data reduction

(2) Informed by VA(R)K (fewer or more categories): when fewer 
VA(R)K categories are comprised in the quotation (in this case 
there is no reference to kinesthetic); AND when more VA(R)K 
categories are comprised in the quotation (in this case both a 
combination of VA(R)K categories, namely audio-visual and non 
VA(R)K categories such as  experiential approach).

Step (b) data display/code key

The learning styles neuromyth: when the same term means different things...



Analysis

The analysis yielded three different coding keys, one for each of three research questions under
investigation. In line with this, evidence distilled is presented here in three sections, each
corresponding to one of the three research questions.

RQ1: What do teachers refer to by the term LS, including what are the main categories of
LS they identify?

With regard to teachers’ understanding of LS, we coded responses to those with reference to
the literature and to those that just seemed to be common sense. In the first instance, codes
assigned were those encountered in known LS taxonomies, learning theories and approaches
(see indicatively Coffield et al. 2004; Fleming and Mills 1992). Table 3 summarises the
categories that emerged through analyses. As seen, responses with reference to learning styles
taxonomies and/or other taxonomies almost exclusively drew from those of VAK/VARK
modalities and the corresponding learning styles, as in participant 189 and participant 46
(Barbe et al. 1979; Fleming and Baume 2006; Fleming and Mills 1992) as well as from
Gardner’s (1992) multiple intelligences; categories that emerged comprised either all of or

Table 3 RQ1 code key (ordered from most to least prevalent)

Categories Example

Learning 
Taxonomi
es

VA(R)K Visual, audio, kinesthetic

Informed by VA(R)K (fewer OR more categories) Visual, audio OR visual, audio, motor, communicative

Informed by VA(R)K and Gardner Visual, audio, kinaesthetic, interpersonal

Informed by Gardner (fewer OR more categories) Emotional, mathematical, spatial, musical, linguistic OR linguistic, 
musical, kinaesthetic, naturalistic, spatial, introspective, visual, 
practical, intrapersonal, interpersonal

Learning 
theories, 
approache

Informed by combinations of any of: learning theories, 
approaches, or other (e.g. taxonomies) 

Cognitive, behaviourism, collaborative learning, teacher-centered 

Informed by learning theories Classical conditioning theory, behaviorism

s & 
combinati
ons

Informed by learning theories and approaches Behavioral theory, collaborative teaching, teacher-centered 
teaching

Informed by learning approaches teacher-centered, collaborative learning, individualized teaching

Informed by learning theories and other theories (i.e., 
motives) 

Behaviourism, developmental, modeling

Common 
sense

Non otherwise categorized Audio reading

* Note: See additional table for frequencies of the responses in this section

* Addition to table 3

% 

Learning 
Taxonomies

24.2
20.9
9.9
2.2

Learning 
theories, 
approaches & 
combinations

12.1
9.9
5.5
3.3
3.3

Common sense 8.8
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single categories of these taxonomies or combinations of categories from these two, as in
participant 31.

P189 Auditory, visual, kinaesthetic learning profile
(Aκουστικό, οπτικό, κιναισθητικό προφίλ μάθησης)
P46 I don’t have knowledge of all, but of those that help us learn through our senses:
visual, auditory, kinaesthetic.
(Δε γνωρίζω για όλους, αλλά αυτούς που μας βοηθούν να μαθαίνουμε με τις
αισθήσεις: οπτικός, ακουστικός, κιναισθητικός)
P31 There are many different learning styles, according to the principles of multiple
intelligences. These are categorized according to our basic senses: sight, hearing, touch
and movement.
(Υπάρχουν διαφορετικοί τύποι μάθησης σύμφωνα με τις αρχές της πολλαπλής
νοημοσύνης. Αυτές κατηγοριοποιούνται με βάση τις βασικές μας αισθήσεις:
όραση, ακοή, αφή, κίνηση)

In addition, LS were often mistaken for key aspects of different theories of learning, as seen
in participant 52 (e.g. behavioural and cognitive theories), learning approaches (e.g. collabo-
rative learning), and other theories (e.g. motivation theories), or combinations thereof, like in
the case of participant 195. The few common sense categories identified (for example ‘audio
reading’), were those that could not fit under any of the theoretical categories mentioned, for
example participant 104.

P52 The two main learning categories are behaviourism (students associate a certain
stimulus with what they have to learn each time) and cognitive (information is built upon
already existing information).
(Οι δυο βασικές κατηγορίες μάθησης είναι η συμπεριφορική (οι μαθητές
συσχετίζουν ένα συγκεκριμένο ερέθισμα κάθε φορά με αυτό που πρέπει να
μάθουνε) και η γνωστική (οι πληροφορίες συσχετίζονται με τις ήδη
προϋπάρχουσες.).
P195 Behaviourist, cognitive, developmental, evolutionary
(Συμπεριφορική, γνωστική, αναπτυξιακή, εξελικτική.)
P104 In my opinion: 1) imitations, 2) experience 3) study (repetition) 4) through pictures
(κατά τη γνώμη μου:1) μίμηση, 2) βίωμα, 3) μελέτη (επανάληψη), 4) μέσα από
εικόνες)

RQ2. By what means do teachers identify the LS of their students in their classroom
practice?

In this second area of exploration, analysis yielded five main categories of means and
approaches by which teachers identify their students’ LS (see Table 4). These primarily
involved some informal means such as observing (how and what) and connecting/communi-
cating with the students (as with participant 137), but also some more formal experiential
means as well as typical measurement and evaluation methods. The most prevalent responses
were those involving direct observation of students’ behaviour (as with Participants 43, 47,
and 218, below). Teachers reported that they focus on how students actively engage with the
material (i.e., process/learn, concentrate, remember, read, describe, solve problems), as with
P43 for example, or respond to practices (i.e., to techniques aiming at different sensory
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channels, or how they behave when teachers lecture), as with participants 47 and 218 for
example, and how they interact with others (i.e., collaborate, participate, communicate).
Similarly, teachers make notes of students of what suits, moves, bores, puzzles and enables
students. Moreover, they spend time learning more about students through everyday contact
and communication, as well as via exploratory questions addressed to the students and their
closed ones and by taking their history.

P137 Through everyday contact and communication, you get to perceive through their
work and how they respond to changes in how you teach (from traditional to more
experiential)...
(Με την καθημερινή επαφή το αντιλαμβάνεσαι μέσα από τις εργασίες τους και
από τον τρόπο που αντιδρούν όταν αλλάζεις τρόπο προσέγγισης του μαθήματος
(από παραδοσιακό τρόπο-> ενεργητικό και βιωματικό-)…)
P43 Employing different exercises and different teaching aids. I observe how the
students process the information, and whether s/he perceives it...

Table 4 RQ2 code key (ordered from most to least prevalent, left to right and top to bottom)

Means of LS identification

Observing how they Observing what Measurement and 
evaluation means

Experiential 
methods

Connecting/ communicating

- behave when I lecture       

(i.e., write/ask to repeat)

- respond to techniques 

and practices

- learn/process

- respond to learning styles

- remember/assimilate

- concentrate

- describe they solve 

problems

- collaborate & interact

- participate  

- communicate

- read

- interests/ motivates 

them

- are their preferences

- progress do they 

make

- is their pace (time  

they need)

- they find hard

- bores them

- enables them 

- suits them

- are their inclinations

- they look for

- is their potential 

- draws their attention

- they get to understand

- achievement/ 

attainment/   

participation

- in-class 

assessment 

- psychometrics

- exercises

- assignments

- in-class responses 

to questions

- trial/ 

testing

- play

- experience

- communication/dialogue

- everyday contact

- exploratory questions

- engaging/discussing with  

parents & immediate 

environment

- student history

- student statements 

**Note: : See additional table for frequencies of the responses in this section

% Observing 
how they

% 
Observing 
what

% 
Measurem
ent  means

% 
Experiential 
methods

% Connecting/
communicating

-7.3

-6.7

-4.7

- 6.7
- 2.7
- 2.7

- 2.0

-6.0

-6.0

-12.0

-1.0
-<.1

-2.0

-1.0
-1.0
-1.0

- .4

- .4
- .2
- .2

- .2
-<.1
-<.1
-<.1

-1.0
-1.0
-1.0
-1.0
-<.1
-<.1
-<.1
-<.1
-<.1

-4.6
-2.0
-<.1
-<.1 -<.1

-<.1

**Addition to Table 4                   
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(Με ασκήσεις και εποπτικό υλικό που χρησιμοποιώ. Βλέπω πώς το παιδί
επεξεργάζεται την πληροφορία και αν τελικά την αντιλαμβάνεται…)
P47 Employing different teaching methods. The educator, observes (via questions) how
the student responds, what s/he assimilated and what s/he learnt, what interests him/her
during the lecture and if s/he seems interested or bored and indifferent.
(Χρησιμοποιώντας διάφορους τρόπους μάθησης. Ο εκπαιδευτικός βλέπει
ρωτώντας πως ανταποκρίθηκε ο μαθητής, τι αποκόμισε, τι έμαθε, βλέπει επίσης
το ενδιαφέρον του κατά την παράδοση εάν προσέχει ή εάν βαριέται και δεν δίνει
σημασία.)
P218 From the way the student receives and assimilates information, e.g. can s/he
memorize a text by just listening to it. By the interest s/he shows to the given activity,
e.g. showing preference for motor activities and not to sedentary ones.
(Aπό τον τρόπο με τον οποίο δέχεται και αφομοιώνει τις πληροφορίες π.χ.
αποστηθίζει κείμενο ακούγοντας το. Από το ενδιαφέρον που δείχνει στην
εκάστοτε δραστηριότητα π.χ. προτίμηση στις κινητικές δραστηριότητες και όχι
στις καθιστικές.)

Typical measurement and evaluation approaches, from in-class assessment and participation
to the use of psychometrics, and more experiential methods, such as test/trials with different
approaches and play, are some additional sources of information according to teachers.

P152 Through everyday contact, you get to perceive this, through their assignments,
their response when you change your approach (from traditional to more active and
experiential) often the students get to ask for themselves, how they like the class, what it
is that you should offer them… In addition often times you see that they are bored! and
this rings a bell for you to look and find ‘how would the children learn’ and not what and
how much they will learn! It’s not just about the quantity! but the approach and the
quality of the educator’s teaching.
(Με την καθημερινή επαφή, το αντιλαμβάνεσαι μέσα από τις εργασίες τους και
από τον τρόπο που αντιδρούν όταν αλλάζεις τρόπο προσέγγισης του μαθήματος
(από παραδοσιακό τρόπο-> ενεργητικό και βιωματικό-…) πολλές φορές στο
ζητάνε τα ίδια τα παιδιά πώς τους αρέσει στο μάθημα, τι να τους δίνεις στο
μάθημα... Επίσης πολλές φορές τους βλέπεις ότι βαριούνται! και αυτό είναι
καμπανάκι να ψάξεις να βρεις ‘πώς να μάθουν τα παιδιά’ και όχι τι και πόσα
θα μάθουν! Δεν αρκεί μόνο η ποσότητα! αλλά ο τρόπος και η ποιότητα της
διδασκαλίας του εκπαιδευτικού.)

RQ3. How do LS inform and shape teaching practice to enable students learn?

Five clusters of various uses of LS in teaching practices emerged through the analyses of
teachers’ responses (see Table 5). Unsurprisingly, and in line with the most commonly referred
to categorisation of LS—namely VA(R)K presented earlier—teachers referred variably to
practices that embed audiovisual aids ranging from pictures, videos, other ICT and interactive
boards—as with participant 46, to even more nuanced use of aids, such as voice colouring and
hand clapping (to hear the rhythm)—as with P157. In recounting the categories yielded
through analysis, one realises the breadth of aids teachers call up when in practice.
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Table 5 RQ3 code key (ordered from most to least prevalent, left to right and top to bottom)

Audiovisual & other 
teaching aids

Participatory & other 
methods/ techniques

Tools Motor activities 
and material

Other

- pictures

- music/sound/song/ 

rhymes

- audiovisual incl.

interactive boards

- video (alone)

- graphs

- ICT (computers, etc.)

- narration

- handmade cards/ 

grammar rules &   

prep

- shapes

- drawing/sketches

- maps

- reading out loud

- colored text

- group activities

- empirical activities

- experiments

- teacher centered  

teaching

- project 

(participation)

- visits (museums, etc.)

- interdisciplinarity

- explorative activities

- personalized 

teaching

- student centered 

teaching 

- free subjects (in  

visual arts)

- brainstorming

- dialogue

- reward-punishment

- revisions

- questions & 

answers

- testing various tools

- synthesizing

- offering motives

- offering extra 

sources

- kinesthetic play    

& sensory play

- plasticine

- dramatization

- motor material

- handicraft

- writing

- dance

- use of a floor 

ruler (counting)

- drawing on/assessing 

existing knowledge

- engaging in new 

experiences

- getting to know students

- using a variety of stimuli

- voice colouring

- time series

- conceptual matrices

- rules taught via

songs/rhymes  

- presentation

- board

- theatrical play

- stories

- use of red ink for 

spelling

- hand/finger clapping  

(to hear rhythm)

- linking to previous 

knowledge

- memorizing

***Note: See additional table for frequencies of the responses in this section

*** Addition to Table 5

%
Audiovisual 
& 
other aids

% 
Participato
ry & other 
methods/ 
techniques

% 
Tools

% Motor 
activities and 
material

% Other

- 9.1
- 5.8

- 5.8

- 3.9
- 3.9
- 2.9

- 2.9
- 2.4

- 1.9
- 1.9
- .9
- .9
- .9
- .5
- .5
- .5

- .5

- .5
- .5
- .5
- .5
- .5

- .5

- 6.7
- 6.3
- 2.4
-1.4

-1.4

- .9

- .9
- .9

- .5

- .5

- .5

- .5
- .5

- .5

-4.3
-4.9

-2.4
-1.4

- .9

- .5
- .5
- .5

- 6.0

- 1.0
- 1.0
- .5
- .5
- .5
- .5
- .5

-1.4

- .5

- .5

- .5
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P46 They are used not compartmentalised but in combination. For example a video or a
power-point with embedded sound…
(Xρησιμοποιούνται όχι αποσπασματικά και ένας κάθε φορά, αλλά συνδυαστικά.
Παράδειγμα ένα βίντεο ή powerpoint με ήχο…)
P157 Auditory: creating poems through rhythm or rhymes. Maybe by combining with
hand-finger clapping, visual: with sketches, graphs. When needed, I make them right
there and then to make the transition or the progression of what I want to student to
perceive obvious.
(Aκουστικός: δημιουργώντας ποιηματάκια με ρυθμό ή ομοιοκαταληξία. Ίσως
συνδυάζοντας και με χτυπήματα δαχτύλων-χεριών, οπτικός: με σκίτσα,
σχεδιαγράμματα. Όταν χρειάζεται τα φτιάχνω εκείνη τη στιγμή για να φανεί
η αλλαγή ή η εξέλιξη αυτού που θέλω να αντιληφθεί ο μαθητής)

The use of a wide range of motor materials and activities was reported too (ranging from the
use of plasticine and floor rulers to kinaesthetic/sensory play and dramatisation)—as with
participant 162. Similarly, participatory and other methods (ranging from group and other
explorative activities, experiments, projects, visits, to personalised teaching, interdisciplinarity,
and teacher- and student-centred teaching) was an additional category that emerged based on
teachers’ responses; an example is that of participant 186. Prevalent tools reported included the
use of reinforcement and punishment, Q & As, dialogues and revisions and some approaches
not fitting under the previous clusters, including using various stimuli and drawing on/
assessing existing knowledge.

P162 ...for the kinaesthetic type I will use means such as plasticine, we will engage in
interactive play, we will dance.
(Στον κιναισθητικό μαθητή θα χρησιμοποιήσω εργαλεία όπως η πλαστελίνη, θα
παίξουμε με διαδραστικά παιχνίδια, θα χορέψουμε.)
P186 Group activities, experiential method, interdisciplinary approach, project,
(Δημιουργία ομάδων, βιωματική μέθοδος, διαθεματική προσέγγιση, project.)

Figure 1 features the interrelation suggested here between the three parts as well as the diverse
patterns of themes that emerged through the analyses.

Discussion

The present study aimed to investigate, in an empirical fashion, how the term LS is
conceptualised by education professionals as well as how LS are identified and implemented
within the classroom. To date, only anecdotal accounts exist supporting that LS is a term used
flexibly, resulting in it representing different ideas and definitions for different people and
subsequently resulting in varying ways of practically implementing the LS theory. In order to
empirically investigate this question for the first time, a qualitative approach was employed,
which gave rich data coming from 123 educators. Thematic analysis was used for the analysis
of participants’ responses.

According to our analysis, teachers in our sample responded comfortably to our questions
about LS, as indicated by the very few instances of missing responses, as well as the richness
of the responses, suggesting a familiarity with the term. This familiarity, however, did not
translate to a uniform view of LS. This is not to say that there have not been patterns in their
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responses. In fact, we did encounter a good amount of responses indicating that teachers
conceptualise and understand LS primarily within the Visual-Auditory-(Reading)-Kinaesthetic
(VAK/VARK) modalities framework (Barbe et al. 1979; Fleming and Baume 2006; Fleming
and Mills 1992), and secondarily within Gardner’s multiple intelligences theory (1992). Of
note, the second richest repository of ideas respondents drew on in their conceptualisation of
LS included theories of learning, other theories (for example motivation, developmental
theories) and elements of learning approaches. However, and whilst known categories from
aforementioned taxonomies, theories and approaches were identified in many cases, more
were the respondents that selectively chose and combined such categories. Therefore, on the
one hand, the overlap between theories was considerable (especially learning theories, learning
approaches and LS), which suggests that teachers confused LS for theories and approaches,
such as behaviourism and collaborative learning; on the other hand, the confusion within
theories, approaches and models was considerable: teachers would not uniformly draw on one
theory or model but rather ‘mix and match’. Arguably, categories presented so far corroborate
the considerable expansion of the LS term to other diverse and distinct theoretical constructs.
This finding, together with the stretch of the construct to fit what are only ‘common sense’

Fig. 1 Schematic representation of the interrelation between the three parts: LS conceptualisation, identification
and LS-based classroom practices
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categories, suggests an entirely unsystematised view of LS. In other words, the term seems to
mean different things to different people.

This article, therefore, not only adds to the criticism of LS as a term that applies to diverse
and unrelated constructs (Coffield et al. 2004) but also aims to give a clear snapshot of the
various theorisations and misconceptions that exist in relation to them. This is useful for both
researchers and practitioners, and has implications for teacher education, both pre- and in-
service. Having an idea of the current misconceptions that exist can inform teacher education
programmes in how to tackle the issues of neuromyths, in this case the persistent use of LS in
teaching practice.

As teachers further offer a detailed account of methods they have in place for identifying
students’ LS, spanning from observation of how the students perform different task (e.g.,
concentrate, behave during a lecture) and observation of what interests, suits, motivates or
bores students, to using in-class assessment and exercises, teacher education can focus on
providing appropriate evidence-based strategies that can replace LS. Findings show that some
teachers also make use of experiential methods, such as play and trial/testing, or rely on their
everyday communication with the students or the students' caretakers. Evidence on how
teachers conceptualise and identify LS inform in turn the implementation of strategies and
techniques teachers mobilise to teach what they consider an LS-informed classroom. In
particular, a host of audiovisual and teaching aids (including interactive boards, computers,
grammar rules and prep, to voice colouring) were recounted by participants, as well as
participatory techniques (including experiments, group activities and visits), typical learning
tools (such as dialogue and Q&A sessions), motor activities (including sensory play, dance or
use of floor ruler) or other methods such as engaging in new experiences. The methods
recounted by teachers in our sample exceed dramatically what one would have expected to see
in terms of numbers and variability of responses had the teachers focused on catering students
LS based on one or two specific LS models.

Of note here is that the evidence generated through this research suggests a linear and
strong link between LS conceptualisation and identification and LS-informed teaching prac-
tices. The responses identified in the question about LS teaching practices, aligned, in some
cases perfectly, with the way teachers mentioned they conceptualise LS as well as go about
identifying LS in their practice. Whilst the responses that the participants gave in each of the
questions addressing the three research questions were congruent with each other, consistency
was not reached amongst participants in terms of LS conceptualisation and LS in practice. In
other words, whilst there was within-subject agreement, the conceptualisation between sub-
jects was hugely divergent.

Furthermore, the extended use of the term LS gives the illusion of a consensus amongst
education professionals. However, a closer examination reveals that the term LS is not only
conceptualised idiosyncratically by different teachers, but that LS are also identified and
implemented in that way. To conclude, different educators mean different things when they
talk about and work with LS. This lack of true consensus may be attributed to the number of
different approaches that are all considered to describe LS. The fluidity of the concept of LS
both in terms of conceptualisation and implementation adds to the other criticisms that LS are
facing: lack of a scientific rationale behind the development of the LD theory(ies), lack of
empirical evidence for their effectiveness and lack of valid and reliable measurement tools.

The present study relied exclusively on the self-reports of teachers. This is a limitation to
our study with regard to how they implement LS within their classrooms that could be
addressed in the future by direct classroom observations. Future studies could, moreover, take
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this exploration forward in different directions. First, a study with a small number of inter-
viewees could be used to solidify the coding scheme and offer a respondent validation
purposes. Second, a replication study with substantially large samples of teachers could
provide evidence on how many of them conceptualise, identify and/or use LS in the ways
that were identified here, hence enhancing the credibility of our results through triangulation.
Third, a survey incorporating elements of existing LS taxonomies including the ones found
here could be used to investigate which of these elements teachers know and how much they
know about them. The two latter studies would be beneficial in helping to plan the provision of
targeted continuous professional development for teachers, aimed at resolving misconceptions
and providing evidence-based approaches to teaching differentiation.

Based on our findings, we would like to strongly support previously voiced recommenda-
tions for the adoption of evidence-based approaches within educational contexts and the
abandonment of practices that not only lack evidence, but additionally may be harmful to
learners (Geake 2008; Lilienfeld et al. 2011). Indeed, adoption of neuromyths in education, of
which LS is one, contains many pitfalls. With only limited resources in education, neuromyths
could be diverting such resources away from more valuable and evidence-based practices
(Pasquinelli 2012; Sylvan and Christodoulou 2010). In addition to financial resources, the
adoption of neuromyths wastes time and energy (Willingham et al. 2015a, b). It further diverts
teachers from evidence-based practices they could employ in their teaching. Last, adoption of
neuromyths reveals a lack of critical and research skills.

A concerted effort has been made in the last several years to identify teachers’ misconcep-
tions and debunk such neuromyths within educational practice. A series of articles have
explored the issue of teacher misinformation and the prevalence of neuromyths amongst
teachers (Dekker et al. 2012; Deligiannidi and Howard-Jones 2015; Ferrero et al. 2016) as
well as trainee teachers (Howard-Jones et al. 2009; Papadatou-Pastou et al. 2017), as presented
in the introduction. Whilst this has been taking place, articles in the mainstream media have
also attempted to debunk LS and dissuade teachers from using non-evidenced-based practices
in classroom (Henry 2010). Moreover, several proposals have been made by researchers and
teacher educators on incorporating neuroscience and cognitive psychology modules within
formal teacher education (Goswami 2004; Hille 2011; Papadatou-Pastou et al. 2017). In
addition to debunking neuromyths, such as LS, providing teachers with alternative, but
evidence-based pedagogies, could be of use. Such pedagogies could include ‘learning to learn’
or ‘learning skills’ interventions that focus on metacognitive skills and self-regulation of
learning. These techniques have been shown to be effective and have a high impact on student
attainment in several systematic reviews and meta-analyses (Bangert-Drowns et al. 2004;
Hattie et al. 1996; Sitzmann and Ely 2011).

In conclusion, this is the first study to empirically investigate how LS are conceptualised,
identified as well as applied within the classroom. It showed in a robust way that the concept of
LS is understood differently by different educators and that the LS of the students are identified
by their teachers in varied ways. Furthermore, our study showcased that the implementation of
LS theory in the classroom rests upon the educator, resulting in a multiple of different ways in
which LS are implemented. This level of variability in responses as well as in the emerged
themes across the three research questions in this study suggests that the concept of LS can fit
so much that renders its theoretical delineation impossible and its meaningful use in practice
the least questionable. Therefore, the present study adds to the growing body of evidence that
is sceptical of the LS literature (Coffield et al. 2004; Curry 1990; Franklin 2006; Papadatou-
Pastou et al. 2018; Pashler et al. 2008), as it showed that the term LS is used in an idiosyncratic
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way by educators, resulting in a lack of consensus amongst them on what LS actually mean
and how they should be identified and implemented. This article should provide a starting
point for professionals working within Initial Teacher Education, as well as in continuous
professional development in order to selectively target misconceptions in relation to LS, whilst
at the same time providing evidence-based alternatives for differentiation. We hereby add to
the many voices that support the abandonment of the use of LS in education.
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permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party material in this article are included in the article's
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