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Maybe They're Born With It, or Maybe It's Experience: Toward a Deeper

Understanding of the Learning Style Myth
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Decades of research suggest that learning styles, or the belief that people learn better when they receive
instruction in their dominant way of learning, may be one of the most pervasive myths about cognition.
Nonetheless, little is known about what it means to believe in learning styles. The present investigation
uses one theoretical framework—psychological essentialism—to explore the content and consistency of
people’slearning style beliefs. Psychological essentialismisabelief that certain categories (such as dogs,
girls, or visual learners) have an underlying reality or true nature that is biologically based and highly
predictive of many other features (Gelman, 2003). We tested the prevalence of erroneous essentialist
beliefs regarding learning styles in both educators and noneducators, including that learning styles are
innate, unchanging, discrete, and wired into the brain. In each of two experiments, we identified two
groups of learning style believers, with one group holding an essentialist interpretation of learning styles,
and the other group holding a nonessentialist interpretation of learning styles. No differences were found
between educators' and noneducators' beliefs. In fact, only one factor was found to be a significant
predictor of learning style beliefs for educators: the age of the population with whom they work.
Specifically, those who worked with younger children were more likely to interpret learning stylesin an
essentialist way. Together the findings demonstrate that learning style beliefs are far more complex and
variable than previously recognized.

Educational Impact and I mplications Statement

The learning style myth posits that students learn better when the mode of instruction is tailored to
their visual, auditory, or kinesthetic learning style. In two studies, we examined educators and
noneducators  beliefs about what it means to have a learning style. Do people believe that learning
styles are present at birth, uninfluenced by experience, affect brain function, or predict life outcomes?
The findings reveal systematic differences in how people reason about learning styles. Some people
are more likely than others to view learning styles as a trait that students inherit from their parents
and that affects their brain function. We aso found that educators who work with younger children
are more likely to hold this essentialist view of learning styles than others. These findings are relevant
for those hoping to better understand the psychological basis of neuroeducational myths.
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Thelearning style myth posits that people learn better when they
receive instruction that matches their dominant way of learning
(e.g., Pashler, McDaniel, Rohrer, & Bjork, 2008), such as visual,
auditory, or kinesthetic ways of learning (Coffield, Moseley, Hall,
& Ecclestone, 2004). Learning style philosophies are considered a
myth because they provide anywhere from inadequate to incorrect
portrayals of learning (Dembo & Howard, 2007; Pashler et a.,
2008; Scott, 2010). To date, there has been no evidence that
matching or meshing instruction to someone's self-reported learn-
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ing style positively affects their ability to learn new information
(e.g., Husmann & O’Loughlin, 2018; Knoll, Otani, Skeel, & Van
Horn, 2017; Krétzig & Arbuthnott, 2006; Rogowsky, Cahoun, &
Tallal, 2015; also see Pashler et a., 2008 for a review).
Persisting for decades, the learning style myth is thought to be
one of the most pervasive misconceptions about cognition (Cof-
field et a., 2004; Kirschner & van Merriénboer, 2013; Sharp,
Bowker, & Byrne, 2008). Surveys conducted in in the United
States, Turkey, Portugal, China, Switzerland, the United Kingdom,
and Latin America suggest that average rates of learning style
myth endorsement among the general public and educators in
Western and industrialized countries (Henrich, Heine, & Noren-
zayan, 2010) range from 80—95% (Coffield et a., 2004; Dekker,
Lee, Howard-Jones, & Jolles, 2012; Dindar & Giindiiz, 2016;
Gleichgerrcht, Lira Luttges, Salvarezza, & Campos, 2015; More-
head, Rhodes, & Delozier, 2016; Pei, Howard-Jones, Zhang, Liu,
& Jin, 2015; Rato, Abreu, & Castro-Caldas, 2013; Scott, 2010;
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Tardif, Doudin, & Meylan, 2015). Google Trends shows that
searches for information about learning styles are common in
non—educatorsin Western and industrialized countries countries as
well, including Jamaica, the Philippines, Trinidad and Tobago, and
South Africa (Google Public Data, 2018).

Belief in learning styles has consequences. Teachers and in-
structors spend time and effort matching lessons to students
perceived learning styles (Newton & Miah, 2017; Scott, 2010;
Tardif et a., 2015), even though usually all students would benefit
from receiving information in multiple ways (e.g., Lapp, Flood, &
Fisher, 1999; Mayer, 2002; Moreno & Mayer, 1999). Students
choose to study in ways that match their perceived learning style
and incorrectly believe it will help them learn better (Husmann et
al., 2018; Massa & Mayer, 2006; Morehead et a., 2016). Some
teacher certification programs incorporate learning styles into
training courses, wasting valuable time and resources (L ethaby &
Harries, 2015; Tardif et a., 2015). Academic support centers at
higher-education institutions provide services based on students
styles (McCabe, 2018)—despite the lack of evidence that assess-
ing learning styles provides any added benefit in these services.
Moreover, it is not unheard of to find peer-reviewed research
incorporating learning style interventions into their studies without
first confirming the assumptions of the theory underlying their
research (e.g., Lujan & DiCarlo, 2006; Pyryt, Sandals, & Begoray,
1998; also see Newton, 2015 for a review). Industry has capital-
ized on this desire to use learning style philosophies in the class-
room (Coffield et al., 2004; Scott, 2010), resulting in widely
available and commonly used assessments such as the Dunn,
Dunn, and Price Learning Styles Inventory (Coffield et al., 2004,
see http://www.learningstyles.net/).

Given the impact of the learning style myth on education,
understanding its nature has the potential to improve educational
practices around the world. However, to date, little is known about
what people think it means to have a learning style. Prior studies
of learning styles have been primarily limited to identifying who
endorses them, examining when they are used in the classroom,
and documenting how they conflict with the scientific evidence
(e.g., Coffield et a., 2004; Dekker et al., 2012; Newton et al.,
2017; Pashler et a., 2008; Tardif et a., 2015). Such studies have
mainly focused on assessing whether participants believe that
learning styles exist (via simple yes/no questions) but does not
examine the content of those beliefs. Although past work has been
instrumental in demonstrating the widespread acceptance of learn-
ing styles, it leaves many questions unanswered. For example, we
are unaware of any research examining whether people believe
that learning styles mark distinct kinds of people, are stable over
time, or predict different life outcomes. Moreover, even though
learning styles are categorized as a neuroscience-based myth, no
prior work, to our knowledge, has investigated whether or how
people believe learning styles are instantiated in the brain. In short,
knowing that someone endorses learning styles tells us little if
anything about the nature of the beliefs that make up the concept.
Of key importance to ultimately debunking the learning style myth
will be fully understanding the form and function of people’s
beliefs.

The current investigation uses one theoretical framework to
explore people’s beliefs about learning styles—psychological es-
sentialism. Psychological essentialism is a belief that certain cat-
egories (such as dogs, girls, or auditory learners) have an under-

lying redlity or true nature that one cannot observe directly but that
is biologically based and highly predictive of many other features.
In other words, according to essentialism, such categories are real,
in several senses: they are discovered (vs. invented), they are
natural (vs. artificial), they predict other properties, and they point
to natural discontinuities in the world—an inborn, immutable
biologica redlity (Gelman, 2003; Haslam, Rothschild, & Ernst,
2000; Medin & Ortony, 1989). For example, an essentialist view of
the aggressiveness of pit bulls might include the belief that no
matter how a pit bull is raised, aggression is wired into its brain
and genetics. People display essentialist beliefs about a broad
range of human kinds and intellectual abilities (e.g., Haslam et al.,
2000; Rhodes & Mandalaywala, 2017; Thomas & Sarnecka,
2015). For example, most adults believe that one's intellectual
capacity is determined at birth and cannot be substantially changed
by experience (Gelman, Heyman, & Legare, 2007; Thomas et al.,
2015).

An essentialist interpretation of learning styles would lead peo-
ple to erroneously believe that learning styles emerge early in
childhood, have abiological or genetic basis, are instantiated in the
brain, mark distinct kinds of learners, predict learning outcomes,
and are not open to change. Such assumptions about learning could
be problematic because they would suggest that what people can
learn is limited by their learning style and thus place artificia
constraints on a learner’s potential. Alternatively, people with a
nonessentialist interpretation of learning styles may hold a looser
conception in which learning styles are overlapping, nondiscrete
preferences that are informed by experience and may change with
context and over time. Under this nonessentialist interpretation,
peopl€e’'s beliefs about learning styles may not be derived from any
strong assumptions about how people learn or how their brains
function. For example, visual learning styles may simply be away
for people to explain why some people are so skilled at remem-
bering visual information—without requiring them to be specific
about underlying mechanisms or even to think about these differ-
ences very deeply. A fina possibility is that people may hold
hybrid beliefs. Under this view, people may hold less consistent
beliefs about learning styles and agree with some essentialist
beliefs but not others. For example, some people may believe both
that learning styles are inherited from one's parents and also that
they are not instantiated in the brain.

The proposal that people may hold an essentialist view of
learning stylesis consistent with the small amount of prior work on
learning style beliefs. It is consistent with theoretical work sug-
gesting that the intuitive appeal of learning style philosophies may
rest in their fit with people’'s preference for brain-based accounts
of behavior and their desire to categorize people into types (Pash-
ler et a., 2008; Pasquinelli, 2012).

It is also consistent with the only empirical study, to our know!-
edge, on essentialism and learning styles. Specifically, an unpub-
lished dissertation found that the strength of people's belief in
learning styles is linked to their belief that learning styles have a
fatalistic genetic essence (Cheung, 2016; also discussed in Heine,
Dar-Nimrod, Cheung, & Proulx, 2017). In this study, one group of
participants (N = 500) completed three tasks: a decision-making
task and two questionnaires. The decision-making task asked par-
ticipants to judge what kind of teacher would be best for a
particular kind of learner, whereas the questionnaires asked par-
ticipants about the specific causes of learning styles (e.g., whether
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itisall dueto geneticsor itisall due to the environment) and their
beliefs about learning styles more generadly (e.g., whether every-
one can be categorized into a particular learning style). The re-
searcher discovered that those reporting that learning styles have a
genetic basis were more likely to believe that matching instruction
to a student’s learning style is an effective instructional method
and that learning styles cannot be changed through experience
(Cheung, 2016). Notably, the nature of these correlations aso
suggested that there may be substantial individual variability in
peopl€e’'s beliefs (Cheung, 2016). Although this work is important
and informative, it does not address whether people hold a range
of essentialist beliefs about learning styles or whether they simply
hold beliefs about their genetic instantiation. For example, these
findings to do not speak to peopl€'s beliefs about the brain basis of
learning styles, whether learning styles predict life outcomes, or
whether people can have multiple styles. Moreover, this study also
included both believers and nonbelievers, so it was unable to
characterize the variability that might exist among endorsers of the
myth, which is a core interest of the present investigation.

The Present Studies

The present studies focus on people’s beliefs about one of the
most common frameworks regarding learning styles, namely that
there are three key learning styles corresponding to three learning
modalities: auditory, visual, and kinesthetic (e.g., Dekker et al.,
2012; Pashler et a., 2008; Sharp et al., 2008). Specificaly, our
investigation focuses on versions of learning styles most com-
monly assumed in the neuromyth literature, according to which,
individuals learn better when they receive instruction in their
preferred learning style (e.g., auditory, visual, kinesthetic) (see
Dekker et a., 2012). This version is akin to the meshing versions
of the myth, which focused on beliefs regarding how matching
instruction to one’'s learning style affects learning outcomes
(Dekker et al., 2012; Pashler et a., 2008; Sharp et al., 2008). There
are certainly numerous other ways as well that people have char-
acterized different types of thinking (e.g., thinking styles, cogni-
tive styles, or cognitive preferences; Grigorenko & Sternberg,
1997; Kozhevnikov, Hegarty, & Mayer, 2002; Zhang & Sternberg,
2000). For example, the work by Zhang and Sternberg (2000)
describes cognitive styles in terms of preferences for ways of
thinking that are creative or legislative and analytical or judicial.
These alternatives are not thought to be directly related to learning
or learning outcomes but rather related to dispositions or prefer-
ences. They thus are not the focus of our research.

The goa of the present investigation is to test whether
people’ s beliefs about learning styles are better characterized by
an essentialist interpretation, a looser nonessentialist interpre-
tation, or a hybrid interpretation. In two experiments, people’'s
beliefs about learning styles were measured using an essential-
ism questionnaire. Based on prior work (Gelman et al., 2007;
Haslam et al., 2000; Thomas et al., 2015), this questionnaire
probed people’s beliefs about seven key essentialist dimensions
mentioned above: heritability, innateness, early emergence, im-
mutability, inductive potential, biological instantiation, and
constancy over time. Only those who believed in learning styles
were included in our study.

Experiment 1

Method

Participants. Participants included 393 adults (M ge = 34.00
years) who were paid $1.00 each to complete a survey. The survey
was distributed through Amazon Mechanical Turk to the general
population of U.S. workers with a hit rate above 90%. Sixty-two
adults were excluded from our final sample based on their lack of
belief in learning styles or responses to control items (see exclu-
sion section below for full breakdown). An additional eight people
were tested but excluded because their GPS coordinates indicated
that they were not from the United States.

The final sample included 331 adults (M, = 34.35 years), al
of whom reported believing in learning styles and passed the
controls. The demographics of this sample were as follows. 99%
spoke English as a first language, 55% were male, 75% attended
college/university, and 6.5% worked in the education industry.

Procedure. Participants completed a 26-item survey that in-
cluded one baseline belief question, 15 items probing essentialist
beliefs, five control items, and five demographic questions. Before
the survey began, al participants read the visual, auditory, kines-
thetic learning style philosophy, explained as follows:

Some peopl e report that they have alearning style or one superior way
of learning information. For example, some people report that they
learn best through looking such as when looking at charts or diagrams;
other people report that they learn best through listening such as when
listening to a teacher or podcast; and other people report that they
learn best through doing such as when creating chemical models or
solving wooden puzzles.

This introductory explanation was included to ensure that all
participants were considering the same learning style philosophy
while answering the survey. The baseline question always ap-
peared first and asked participants whether they believe that people
have learning styles (see Exclusions, below). The 25 remaining
items were divided into two blocks: Block 1 included all essen-
tialism and control items, and Block 2 included demographic
questions. Block order was fixed; however, item order was ran-
domized within each block.

Essentialism items. The essentialism items asked participants
to rate their agreement or disagreement with 15 statements about
learning styles on a 6-point scale (strongly disagree, disagree,
somewhat disagree, somewhat agree, agree, strongly agree). ltems
were designed to measure multiple aspects of essentialism (see
Table 1 for item text). As indicated earlier, they were modeled
closely after surveys used in prior investigations of essentialism
(see Gelman et al., 2007; Thomas et a., 2015). The scale did not
include a neutral midpoint because we wanted to be able to cleanly
measure whether the participants endorsed or rejected each essen-
tialist idea.

Items were formatted as follows:

Peoplle are born with a predisposition to have a certain learning
style.

Strongly Disagree  Somewhat Somewhat Agree Strongly
disagree disagree agree agree
o] o] o] 0 o] 0

Control items. Control items were included to ensure that
participants were attending to the survey. They were structured
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Table 1

Experiments 1 and 2: Labels and Wording for Essentialism Items

Item label

Item wording

Predisposed at birth
Determined at birth
Detectable as child
Can change (RE)

People are born with a predisposition to have a certain learning style.

It is determined at birth how people learn best (e.g., their learning style). [A person’s learning style is determined at birth.]
How a very young child (e.g., preschooler) learns best is determined by their learning style.

People can change how they learn best (e.g., their learning style). [People can change their learning style]

Experience (RE) A person’s experiences affect how they learn best (e.g., their learning style). [A person’s experiences affect their learning
style]

Continuity How a person learns best (e.g., their learning style) continues to be the same as they age. [A person’s learning style
continues to be the same as he/she ages.]

Brain There are consistent differences between the brains of people who learn in different ways (e.g., learning styles). [There are
consistent differences between the brains of people with different learning styles.]

Genes In the future, scientists will be able to determine how a person learns best (e.g., their learning style) by examining their
genes. [In the future, scientists will be able to determine a person’s learning style by examining their genes]

Inherited How a person learns best (e.g., their learning style) is inherited from his’her parents. [A person’s learning style is inherited
from higher parents.]

Multiple styles (RE) A person can have multiple learning styles.

Kinds of people People with different learning styles are different kinds of people.

Academic subjects (RE) A person can have different learning styles for different academic subjects (e.g., math or reading).

Predicts career A person’s learning style predicts the type of career at which they will excel.

Predicts school A person’s learning style is predictive of the kinds of school settings from which they will learn the most.

Predicts teacher A person’s learning style predicts the kinds of teachers from whom they learn best.

Note. RE = reverse-coded item. Where the wording of an item differed for versions 1 and 2, version 2 appears in brackets.

similarly to the essentialism items; however, they asked about
participants beliefs about the relation of learning styles to items
unrelated to learning modality (i.e., on€'s heartbeat, hedlth, food
preferences) or directly asked participants to select an item on the
scale (e.g., “Please select disagree”).

Demographic questions. The demographic questions col-
lected information about participants' first language, occupation,
age, level of education (i.e., elementary, high school, university/
college), and gender.

Survey versions. There were two survey versions adminis-
tered. Version 1 (n = 197) sometimes asked participants about
their beliefs about how people learn best, whereas Version 2 (n =
196) always directly used the phrase, learning styles. Both in-
cluded the definition provided earlier. The second survey version
was administered to ensure that participants were only considering
learning styles while they were responding to items. |ndependent
t tests revealed that there was no effect of survey version on
participant responses to any of the essentialist items (p value
range = .08—-.98). As such, the data were collapsed over survey
versions. Table 1 shows the essentialism item text for each survey
version.

Exclusions. Because we were interested in characterizing the
beliefs of those who endorse learning styles, our final data set
excluded the 30 participants who indicated that they did not
believein learning styles (n = 6) or were not sure (n = 24) and one
additional participant who did not answer all essentialism items. It
also excluded participants who did not correctly answer the control
items (see above), including 18 participants who strongly agreed
to at least one of the three unrelated control items (e.g., strongly
agreed that how a person learns best (e.g., their learning style)
predicts their food preferences), 11 participants who failed to
select the scale item they were told on the control attention checks
(e.g., did not select disagree when told to), and two participants
who failed to do either. Srongly agreed was chosen as our cutoff
criterion for the unrelated control items. We viewed only strong

agreement as indicating lack of attention because one essentialist
principle is that different kinds of people may be alike in unex-
pected and nonobvious ways. Thus, we expected that some people
may assume that learning style could be somewhat predictive of
other seemingly unrelated features, such as food preferences. To-
gether these criteria resulted in 62 exclusions and a final sample
size of 331

Results and Discussion

The analyses had two main goals: () to understand how people
construe learning styles, including variation in participants’ inter-
pretations, and (b) to understand what may be responsible for any
individual differences in learning style beliefs.

Construal of Learning Styles

First, to determine whether people hold essentialist beliefs about
learning styles, we converted participants responses on the essen-
tialism questionnaire into numbers such that higher responses
indicated stronger essentialist beliefs (i.e., strong agreement with
essentialism was scored as a 6). To accomplish this, four items
were reverse coded (e.g., strongly agree was converted to a 1
instead of a 6). Reverse-coded items are indicated in al tableswith
the letters RE. After the conversion of scale items to numbers,
participants were given an overall essentialism score. This was
calculated by averaging across the 15 essentiaism items. The
survey’s internal consistency based on this score reached accept-
able levels (Cronbach’s alpha = .71).

Next, we calculated the means, SDs, and proportion agreement
for each item. Proportion agreement was calculated by summing
the number of somewhat agree, agree, and strongly agree re-
sponses across participants and then dividing by the total number
of participants. (For reverse-coded items, this was instead the
number of somewhat disagree, disagree, and strongly disagree
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responses across participants, divided by the total number of
participants.) Means were tested against the midpoint (3.5) using a
series of one-sample t tests; proportions were tested against the
midpoint (0.5) using binomial tests. Table 2 provides a summary
of responses by item and significance.

Participants' responses varied greatly across items. The same
patterns were obtained whether examining mean scores or propor-
tions of individuals (see Table 2). Eight of the items were signif-
icantly above the midpoint, and seven were significantly below the
midpoint. People generally agreed with the essentialist ideas that
learning styles are predisposed at birth, are detectable in child-
hood, remain the same with age, are instantiated in the brain, mark
distinct kinds of people, predict career outcomes, and predict the
school settings and teachers that people learn best from. People
generally disagreed with the essentidist ideas that learning styles
are determined at birth, cannot change, are uninfluenced by expe-
rience, are inheritable, are consistent across different academic
subjects, are detectable in the genes, and are mutually exclusive
(i.e., that a person can have only one learning style).

One finding that may at first appear surprising is that, although
participants generally agreed that learning styles were predisposed
at birth, they disagreed that learning styles were determined at
birth. However, this may be due to the fact that the term deter-
mined is stronger and suggests that no other experiential factors
might play a role. In contrast, the term predisposed suggests a
tendency rather than absolute determination and leaves open the
possibility that experience may alter one's learning style.

Under standing Cariability in Interpretation

We next sought to understand the variability in our data. One
possibility was that participants would generally share a similar
interpretation of learning styles. However, another possibility was
that participants would vary more systematically in their interpre-
tation of learning styles. Based on individua differences previ-

Table 2
Experiment 1 Summary by Essentialism Item
Proportion

Item Mean D agree
Predisposed at birth 3.76™ 1.10 .66™
Determined at birth 287 117 .30™
Detectable as child 447" .95 87
Can change (RE) 3.10™ 1.08 .33™
Experience (RE) 257 1.00 14
Continuity 3.62" 1.02 57"
Brain 4.02 1.02 a7
Genes 3.32° 1.28 45
Inheritable 3.03™ 1.09 .39
Multiple styles (RE) 2.20™ .86 07~
Kinds of people 3.87 1.15 .66""
Academic subjects (RE) 2.05™ .85 .05
Predicts career 3.87" 114 .68
Predicts school 4.68" 1.02 .92
Predicts teacher 4.66™ 1.06 .90
Average Score 347 A7 N/A
Note. RE = reverse-coded item. Items that are significantly above mid-

point are bolded.
* Test against midpoint is significant at the .05 level (two tailed).
against midpoint is significant at the .01 level (two tailed).

 Test

ously reported in the essentialism literature, we predicted that there
would likely be some participants who essentialized learning styles
more than others (e.g., Gelman et al., 2007; Heine et al., 2017,
Thomas et d., 2015). More specifically, we predicted that partic-
ipants might group into essentializers and nonessentializers.

To explore the structure of our data, we used a k-means cluster
analysis that included all essentialism items and a prediction of
two clusters. K-means cluster analyses allow researchers to iden-
tify structure in their data by classifying participants into groups
based on their responses to multiple survey questions without
necessitating the researcher to make assumptions regarding the
exact nature of those groups (Punj & Stewart, 1983). The cluster
analysis successfully identified two groups of respondentsin less
than 10 iterations. an essentializer group and a nonessentializer
group. The essentializer group contained 66% of our sample. Its
mean of 3.71 sat significantly above the midpoint of 3.5 (one
sample t test, t{219] = 11.48, p < .001). The nonessentializer
group contained 34% of our sample. Its mean of 3.00 sat signifi-
cantly below the midpoint (one sample t test, t{111] = —13.45,
p < .001). Table 3 provides a summary of each group.

Group Characteristics

A multivariate analysis of variance was conducted to allow usto
better characterize each group using the essentialism survey items
as the dependent variables. The essentializers provided higher
essentialist responses than the nonessentializers on all items except
one. The essentializers, more strongly than the nonessentializers,
reported that learning styles are predisposed at birth, determined at
birth, remain the same with age, are detectable in children, are
instantiated in the brain, are detectable in the genes, are heritable,
cannot change, are mutually exclusive, are consistent across dif-
ferent academic subjects, mark distinct kinds of people, predict
career outcomes, and predict the school settings and teachers that
people learn best from. Only one belief did not significantly differ
between the two groups: that learning styles are uninfluenced by
experience.

Together these findings suggest that our sample contains two
groups of respondents, who hold consistently different beliefs
about learning styles. The results from the item analyses confirm
this assumption, with the essentializers holding stronger essential-
ist beliefs about most items. The findings suggest that the nones-
sentializers appear to hold alooser conception of learning styles as
varying with context and throughout life. Despite showing many
differences, the essentializers and nonessentializers both agreed
that learning styles are detectable in childhood and that learning
styles predict the school settings and teachers from which people
learn best. This latter finding is unsurprising, given that learning
styles for both groups likely provide a way of reasoning about
learning in school settings during childhood. Nonetheless, one
surprising result was the degree to which the essentializers en-
dorsed that one' s learning style could be influenced by experience.

Individual Differences

An exploratory hierarchical binary logistic regression was next
conducted to determine whether age, education, industry of occu-
pation, gender, or any two-way interactions between these poten-
tial demographic factors predicted whether a participant was an
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Table 3
Experiment 1 Summary by Essentialism Item and Group
Essentializers Nonessentializers p Partial eta

Item (n = 219) (n = 112) value squared
Predisposed at birth 4.18 (.85) 2.93 (1.06) <.001 .29
Determined at birth 3.35(.99) 1.94 (.91) <.001 .33
Detectable as child 4.54 (.89) 4.32 (1.04) .044 .01
Can change (RE) 3.19(1.09) 2.93(1.04) .039 .01
Experience (RE) 2.58 (1.00) 2.55 (1.00) .790 .00
Continuity 3.90 (.91) 3.09 (1.01) <.001 A5
Brain 4.32 (.83) 3.45(1.11) <.001 .16
Genes 3.87(1.07) 2.24 (.93) <.001 .36
Inheritable 3.42(.92) 2.29 (1.01) <.001 .24
Multiple styles (RE) 2.31(.89) 1.99 (.77) .001 .03
Kinds of people 4.08 (1.01) 3.23(1.21) <.001 12
Academic subjects (RE) 2.12(.81) 1.92(.91) .043 .01
Predicts career 4.25 (.96) 3.13 (1.09) <.001 22
Predicts school 4.80 (.88) 4.44 (1.23) .002 .03
Predicts teacher 4.76 (.96) 4.46 (1.21) .015 .02
Overall 3.71(.27) 3.00 (.40) <.001 .53
Note. RE = reverse-coded item. SD is in brackets. Analysis converged over eight iterations. Bolded p values

highlight items that significantly differ between groups.

essentializer or nonessentializer. Step 1 of our regression included
main effects and Step 2 the interaction variables. Information
regarding three levels of education was collected (elementary, high
school, university/college), two of which (elementary and high
school) were collapsed because only one participant indicated
having no more than an elementary education. Thus, education
was coded such that participants with an education level above
high school received a 1, and participants with an education level
at high school or below received a 0. Gender was dummy coded
such that women were coded a 1 and al else a 0. We could not
examine potential interactions between occupation and education
because 100% of participants in the education industry had a
university/college education. Omnibus tests of model coefficients
revealed that both models were nonsignificant, xaow 1 (4) =
0.085, p = 1.00, X&ode 2 (5) = 5.45, p = .36. These findings
suggest that the demographic factors we measured did not predict
people’'s beliefs about learning styles.

Experiment 2

Experiment 1 demonstrated that some, but not al, people hold
essentialist beliefs about learning styles. Experiment 2 sought to
expand upon these findings in a few key ways. First, to examine
whether experience working in a learning environment might
influence beliefs about learning styles, we added a sample of
educators. Prior work has found that educators endorse the learn-
ing style myth at similar rates to the general public (e.g., Dekker
et al., 2012). However, it is unclear from such work whether
educators interpret learning styles in the same ways as the general
public and how their experiences in school settings might influ-
ence their beliefs.

To explore in more depth the biological aspect of essentialism,
questions were added to our survey assessing people’s beliefs
about how learning styles are instantiated in the brain. The findings
of Experiment 1 suggested that many people believe that learning
styles are instantiated in the brain in some way. However, these
findings do not speak to how people believe learning styles are

represented in the brain. For example, from these findings it is
unknown whether people believe that those with different learning
styles have measurable brain differences. Moreover, the essential-
ism of learning styles should entail strong beliefs about how
learning styles are embedded in our biology. Given that learning
styles are characterized as a neuroscience-based myth (Dekker et
al., 2012), we thought it was important to investigate people’'s
beliefs about the neural basis of learning styles.

Contrary to an essentialist interpretation, most participants in
Experiment 1 indicated that they view learning styles as influenced
by experience. To clarify the degree to which participants view
experience as influencing one's learning style, Experiment 2 in-
cludes a series of switched-at-birth vignettes in which people must
weigh heritability information against rearing-experience when
deciding someone’s current learning style (see Gelman & Well-
man, 1991; Solomon, Johnson, Zaitchik, & Carey, 1996; Taylor,
Rhodes, & Gelman, 2009). For example, in one vignette partici-
pants were told about an adopted child whose biological parents
have a visua learning style but whose adoptive parents have a
kinesthetic learning style. They were then asked to rate the like-
lihood that the child has each learning style. Judging that the child
would share the learning style of their biological parents (even
when this conflicts with their adoptive parents learning style)
would be evidence of inheritance-based thinking.

Method

Participants. Participants were recruited using Amazon Me-
chanical Turk Prime. Participants included 383 adults (M =
39.27 years) who were paid $1.25 each to complete a survey.
(Fourteen additional people were tested but excluded because their
GPS coordinates indicated that they were not from the United
States.) Because we were interested in how educators beliefs
might differ from noneducators' beliefs, we selectively recruited
educators by limiting half of our hits to those who had previously
indicated their job function was related to education and training in
an Amazon screening questionnaire. To ensure that the samples of
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noneducators and educators had a similar education level, we also
limited al hits to workers who had at least a bachelor’'s level
education. During the demographics segment of our survey we
confirmed that educators still identified as such by asking them to
select from alist of potential occupational categories. Job titles of
our educator sample can be found in Table 4. The majority of our
educator sample (60.3%) were teachers. The Other category in-
cluded a range of job titles, including advisor, program coordina-
tor, and admissions consultant.

Exclusions. Asin Experiment 1, the vast mgjority of partici-
pants indicated they believed in learning styles, with 93.7% indi-
cating they believed, 3.1% indicating they did not believe, and
3.1% indicating they were not sure. Notably, fewer educators
(90.7%) than noneducators (95.9%) indicated they believed in
learning styles (x> = 8.68, p = .013). However, as we were
interested in characterizing the beliefs of those who believe in
learning styles, only those participants who indicated they believed
in learning styles remained in the final sample. Overall, we ex-
cluded the 24 participants who did not believe in learning styles.
Using the same criteria as Experiment 1, we then excluded an
additional 22 participants based on their responses to the control
items and one additional participant for failing to answer all the
survey items. The final sample included 337 adults (135 educators,
M_ge = 39.01 years) who believed in learning styles and passed the
controls.

Procedure. Participants completed afour-block survey. Block
1 always occurred first and included essentialism itemsidentical to
Version 2 of the essentialism survey items from Experiment 1 (see
Table 1). The order of Blocks 2 and 3 was counterbalanced. Block
2 included of a series of switched-at-birth vignettes that explored
participants beliefs about the inheritance of learning styles, and
Block 3 probed participants' beliefs about how learning styles may
be instantiated in the brain. Block 4 aways occurred last and
assessed participants’ experiences with learning styles and demo-
graphic information.

Switched-at-birth vignettes. In this block, participants re-
ceived a set of three vignettes that varied the learning style of a
baby’s biological and adoptive parents. The following is a sample
vignette with scales:

Thisastory isabout baby Z. Baby Z'sbiological parents have avisual
learning style. They both learn best through looking such as when they
are looking at charts or diagrams.

Shortly after baby Z was born, baby Z was adopted by loving parents.
Unlike baby Z's biological parents, baby Z’s adoptive parents have a

Table 4
Experiment 2, Breakdown of Educator Sample by Job Title
Job title %

Teacher 60.3
Teacher's aide 89
Postsecondary instructor 6.2
Counselor 34
Administrator (e.g., principal) 2.7
Librarian 2.8
Tutor 21
Corporate trainer 14
Preschool teacher 17
Other 105

kinesthetic learning style. They learn best through doing such as when
creating chemical models or solving wooden puzzles.

Zee is now 10 years old. Rate how likely baby Z’s learning

styleis.

Variables Not at all likely Very likely
Auditory o] O o0 o o]
Visua 0 o o o o}
Kinesthetic o] O o o o]

Participants were randomly assigned to receive one of two sets.
In set one, participants saw vignettes with the following contrasts:
Biological parents have visua learning styles versus adoptive
parents have kinesthetic learning styles; biological parents have
auditory learning styles versus adoptive parents have visual learn-
ing styles; and biological parents have kinesthetic learning styles
versus adoptive parents have auditory learning styles. In set two,
participants saw the following: biological parents have kinesthetic
learning styles versus adoptive parents have visual learning styles;
biological parents have visual learning styles versus adoptive
parents have auditory learning styles; and biological parents have
auditory learning styles versus adoptive parents have kinesthetic
learning styles. After each vignette, participants were asked to rate
the likelihood of the baby having one of the three main learning
styles (auditory, visual, kinesthetic) on a 5-point Likert scale
ranging from 1 (not at all likely) to 5 (very likely). To cancel out
order effects, we counterbalanced which set of stories participants
viewed and the order in which they were presented.

Brain instantiation items. This 6-item survey probed partic-
ipants' beliefs about how learning styles are instantiated in the
brain. Participants were told, “A group of neuroscientists are
interested in understanding the brains of those with different
learning styles.” They were then asked to rate the likelihood of the
scientists making a series of potential discoveries about the brain,
using a 5-point Likert scale that ranged from not at all likely to
very likely. The potential discoveries were presented in random
order and were as follows (RE indicates reverse coded):

* Those with different learning styles use different brain
regions to learn.

» The characteristics of a person’s brain during early child-
hood are the largest determining factor of their learning
style as an adult.

* A person’s learning style is better predicted by their life
experiences than their brain’s characteristics. (RE)

» People who have different learning styles have measurable
differences in certain brain regions (e.g., size, density, or
blood flow).

» There are no substantial differences between the brains of
those with different learning styles. (RE)

» Brain imaging can be used to identify a person’s learning
style.

Personal learning-style questions. Participants were asked
three questions about learning styles, in random order: What
percentage of the population do you believe has a dominant
learning style? What do you believe is the most common learning
style? and What is your dominant learning style? Questions about
participants personal experiences with learning styles were not
our primary focus but were included to alow usto explore further
potential individual differences in learning style beliefs.



This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

8 NANCEKIVELL, SHAH, AND GELMAN

Demographic questions. The demographic questions col-
lected information about participants’ first language, occupation,
age, level of education, gender, and parental status. During this
portion of the survey, we also asked participants about their
experiences with learning materials: How knowledgeable do you
consider yourself in the science of learning? and How often do you
consume media (e.g., books, documentaries, professional digests)
about the science of learning? Educators were additionally asked
to state their job title, which population they worked with, how
long they have worked in the education industry, and whether they
have ever discussed learning styles with their students. A demo-
graphic breakdown of both our educator and noneducator samples
can be seen in Table 5.

To examine demographic differences between our samples, we
conducted a series of comparisons. Education level was treated as
an ordina variable as follows: 4 = doctorate or professional
degree, 3 = 4-year degree, 2 = 2-year degree, 1 = less than 2
years. x° tests revealed that there were significantly more females
in our educator sample, (1) = 13.92, p < .001, and an ordinal
logistic regression found that our educator sample was more edu-
cated than our noneducator sample, x%(1) = 16.52, p < .001. The
differences found in education level were most likely due to the
fact that most of our educators were required to hold professiona
degrees for their employment. No other comparisons were signif-
icant (x? tests, ps > .08).

Results and Discussion

Similar to Experiment 1, the analyses had two main goals. We
sought to: (a) understand how people construe learning styles,
including the degree to which people vary in their interpretations
of learning styles, and (b) identify factors responsible for any
individual differencesin learning style beliefs. To achieve the first

Table 5
Experiment 2 Demographics of the Final Educator and
Noneducator Samples

Variables Noneducators (%) Educators (%)
English is first language 97.2 95.9
Highest level of education
Some college 19 7
2-year degree 9 14
4-year degree 67.6 48.6
Professional degree 258 445
Doctorate 33 4.1
Gender
Mae 441 26.0
Female 55.4 73.3
Other 5 7
Parents 521 61.6
Discusses LS with students N/A 68.5
Length of time in education (Years) N/A 124
Population worked with
Adults N/A 34
Postsecondary N/A 19.2
High school N/A 13.7
Middle school N/A 17.1
Elementary school N/A 34.9
Preschool N/A 55
Other N/A 55

goal, we included two additional sets of questions. One examined
people’s beliefs about the instantiation of learning styles in the
brain and another examined people’s behavior on a switched-at-
birth (SWAB) task (another common essentialism measure). To
achieve the second goal, we added additional demographic factors
that might predict essentialist beliefs in learning styles. Most
notably, we added a set of analyses comparing the beliefs of
educators and noneducators. It is highly possible that because of
educators experience thinking about learning and working with
students, their beliefs might differ from those of noneducators. On
the other hand, it is also possible that because of how widespread
and stable endorsement of learning styles is across countries and
populations, experience may not substantially influence people’'s
beliefs.

Construal of Learning Styles

To begin, essentialism items were scored identically as in Ex-
periment 1 (Cronbach’s alpha = .78). Table 6 shows a summary
by essentialism item. The findings of Experiment 2 replicated the
results of Experiment 1 with only one minor exception: The
continuity item, which was significantly above the midpoint in
Experiment 1, was found to be no different from the midpoint in
Experiment 2. Overall, these findings confirm that people gener-
ally agree with the essentialist ideas that learning styles are pre-
disposed at hirth, are detectable in childhood, are instantiated in
the brain, mark distinct kinds of people, predict career outcomes,
and predict the school settings and teachers from which people
learn best. They aso confirm that people generally disagree with
the essentialist ideas that learning styles are determined at birth,
cannot change, are uninfluenced by experience, are inheritable, are
consistent across different academic subjects, are detectable in the
genes, and are mutually exclusive (i.e., that a person can have only
one learning style).

Understanding Variability of Interpretation

We next investigated whether this sample also contained two
clusters of believers: essentializers and nonessentializers. As in
Experiment 1, we next conducted a k-means cluster analysis using
all essentialism items and a prediction of two clusters. Similar to
Experiment 1, the cluster analysis successfully identified two
groups of respondents. essentializers and nonessentializers. The
mean of the essentializers, 3.86, sat significantly above the mid-
point (one-sample t test, t{168] = 14.40, p < .001). The mean of
the nonessentializers, 3.06, sat significantly below the midpoint
(one-sample t test, t{167] = —16.86, p < .001). However, unlike
Experiment 1, respondents were evenly divided between the
groups. Table 3 provides a summary by group.

Group Characteristics

A multivariate analysis of variance was conducted to allow usto
better characterize each group, using the essentialism survey items
as the dependent variables. Similar to Experiment 1, the essential-
izers consistently scored higher on all essentialism items than the
nonessentializers. However, unlike Experiment 1, responses to al
essentialism items significantly differed between the two groups
(see Table 7).
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Table 6
Experiment 2 Summary by Essentialism Item
Proportion

Item Mean D agree
Predisposed at birth 377 1.19 .66""
Determined at birth 3.04™ 1.18 .36™
Detectable as child 4.42* .99 87"
Can change (RE) 3.01* 1.02 .30™"
Experience (RE) 2.48™ .96 127
Continuity 3.46 1.08 49
Brain 411 1.01 80"
Genes 3.20° 123 44"
Inheritable 3.03" 111 40"
Multiple styles (RE) 2.05™ .83 05
Kinds of people 3.68" 123 62"
Academic subjects (RE) 2.01 .84 05"
Predicts career 4.03" 1.06 75"
Predicts school 482" .94 .93
Predicts teacher 477 .93 .93
Overadll 3.46 .52 N/A
Note. RE = reverse-coded item. Above midpoint items are bolded.

* Test against midpoint is significant at the .05 level (two tailed). ™ Test

against midpoint is significant at the .01 level (two tailed).

The findings of Experiment 2 replicate those of Experiment 1.
They confirm that there are essentializers and nonessentializers of
learning styles with different sets of beliefs. For example, the
essentializers were more likely than the nonessentializers to en-
dorse that learning styles are predisposed and determined at birth,
detectable as ayoung child, the same across age, instantiated in the
brain and genes, and inheritable and that they mark distinct kinds
of people. Similar to Experiment 1, despite finding differences
between our groups of believers, both groups seem to agree that
learning styles can be influenced by experience and that one can
have multiple learning styles. These findings suggest that even
those who applied an essentialist framework for reasoning about
learning styles viewed them as somewhat malleable.

Individual Differences in Beliefs

We next investigated which factors measured in Block 4 of our
survey might be related to essentialist thinking about learning
styles. To do so, we used a series of exploratory analyses. Given
the number of factors we measured that might be related to
learning style beliefs, we split the analysesinto four parts. Thefirst
three models examined the relation between basic demographic
factors, the learning media and knowledge measures, and the
personal beliefs measures. Because of the relatedness of these
models, we corrected the p values to .013 (i.e., .05/4). The last
model examined the relationship between educator-specific mea-
sures and learning style beliefs.

Basic Demographics

To begin, we conducted a hierarchical binary regression to
determine whether our basic demographic factors of age, educa-
tion, gender, occupation, parental status, or any two-way interac-
tions predicted whether a participant was an essentiaizer or a
nonessentializer. Education was inputted as an ordinal variable
(see Method section for scoring). Gender was dummy coded such
that females were given a score of 1 and al else a score of 0.
Parental status was dummy coded such that yes was scored as 1
and no as 0. Step 1 included our main effects and Step 2 our
interactions. Omnibus tests of model coefficients revealed that
both models were nonsignificant, X%wd_l (5) = 5.07, p = .41,
Xaode 2 (10) = 12.77, p = .24. Similar to Experiment 1, these
findings suggest that the basic demographic factors we measured
did not predict people’s beliefs about learning styles. Given the
null findings and to reduce the number of comparisons, demo-
graphic factors were left out of subsequent analyses, with the
exception of the occupational measure. This latter measure will be
included in subsequent analyses (i.e., SWAB and brain belief
analyses) because of our a priori prediction that educator beliefs
may differ from those of the general public.

Table 7
Experiment 2 Summary by Item and Group. SD in Brackets
Essentializers Nonessentializers p Partial eta

Item (n = 169) (n = 168) value squared
Predisposed at birth 4.54 (.76) 3.00 (1.04) <.001 42
Determined at birth 3.86 (.84) 2.20 (.84) <.001 .50
Detectable as child 4.68 (.88) 4.14(1.02) <.001 .08
Can change (RE) 3.32(1.00) 2.71 (.96) <.001 .09
Experience (RE) 2.66 (1.02) 2.30 (.87) <.001 .04
Continuity 3.94(.97) 2.98(.97) <.001 20
Brain 4.51(.80) 3.71(1.03) <.001 16
Genes 3.79 (1.09) 2.61 (1.06) <.001 23
Inheritable 3.54 (1.01) 2.52 (.95) <.001 22
Multiple styles (RE) 2.19 (.91) 1.90(.72) <.001 .03
Kinds of people 4.22 (1.04) 3.14(1.18) .002 19
Academic subjects (RE) 2.14(.87) 1.89(.78) <.001 .02
Predicts career 4.47 (.82) 3.58 (1.08) .005 .18
Predicts school 4.98 (.94) 4.67 (.93) <.001 .03
Predicts teacher 5.00 (.84) 4.54 (.95) .002 .06
Overall 3.86(.32) 3.06 (.34) <.001 .59
Note. RE = reverse-coded item. Analysis converged over 10 iterations. Bolded p values highlight items that

significantly differ between groups.
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Learning Media and Knowledge

During the demographic block, we asked participants two ad-
ditional questions: one about their experiences with learning media
(How often do you consume media (e.g., books, documentaries,
professional digests) about the science of learning?) and another
about how much they believed they knew about learning (How
knowledgeable do you consider yourself in the science of learn-
ing?). Next, we examined whether either of these questions was
related to participants’ beliefs about learning styles. Before anal-
yses began, learning media consumption was scored as follows:
never was scored as 1, rarely as 2, sometimes as 3, and regularly
as 4. Perceived knowledge level was aready rated on a 5-point
scale from 1 (not at all knowledgeable) to 5 (very knowledgeable).

Similar to our analysis of the basic demographic factors, a
binary logistic regression was conducted to examine the relation
between these two measures and whether a participant was an
essentializer or a nonessentializer. Omnibus tests of model coef-
ficients revealed nonsignificant models: perceived knowledgeabil-
ity, x3(1) = 3.80, p = .051, experience with learning media,
X3(1) = .37, p = 54

Personal Learning Style Beliefs

Next, we examined participants' responses to our persona
learning style questions. Table 8 shows the breakdown of partic-
ipants' responses for the noneducator and educator samples. Sim-
ilar to the demographic analyses, we also examined whether any of
the personal learning style belief questions predicted whether
participants were an essentializer or a nonessentializer. We input-
ted what people believed was the most common learning style and
their reported dominant learning style as categorical variables and
their estimates of the percentage of the population with a dominant
learning style as a continuous variable into a binary logistic re-
gression. The model did not find fit, ¥*(8) = 11.90, p = .10,
suggesting that these factors were unrelated to participants’ beliefs.

Educator -Specific Factors

Educators were asked a few additional questions. We next
examined whether the educator-specific factors of the population
they work with, length of employment in education, and discussion

Table 8
Experiment 2, Personal Learning Style Responses for Final
Educator and Noneducator Samples

Variables Noneducator ~ Educator

People believed to have a dominant learning

style (avgerage reported) (%) 60 65
Most common learning style (in general) (%)

Visual 48.0 56.2

Kinesthetic 42.0 36.3

Auditory 79 4.4

Other 19 29
Dominant learning style (participant) (%)

Visual 55.0 54.8

Kinesthetic 34.7 24.7

Auditory 9.4 6.7

Other 10 14

of learning styles in the classroom were related to learning style
beliefs. To do so, we conducted a binary logistic regression with
these factors inputted as predictors. To simplify interpretation of
our population variable and to account for differences in sample
size between age groups, we converted it to a continuous variable
in which those who worked with older populations received a
higher score. The scoring was as following: those working with
preschool populations were scored as 1, elementary as 2, middle
school as 3, high school as 4, and postsecondary as 5. The 12
educators who reported working with adults not attending school or
an dternative population (i.e., other) were excluded from these and-
yses. The regression model was significant, x*(8) = 11.39, p = .01,
with student population as the only significant predictor of learning
style beliefs (8 = .37, x* = 6.06, p = .014, Mocermiatizers = 2.77,
M onessentializers = 3-36). A follow-up regression including poten-
tial confounding demographic factors of gender and education
level showed that these factors did not account for this finding
(nonsignificant main effects, p > .47). Together these findings
suggest that educators who work with younger children are more
likely to be essentializers than educators who work with older
children.

In sum, we found that beliefs about learning styles are highly
similar across different populations. Similar to Experiment 1,
many of the factors measured, including being an educator, did not
predict beliefs about learning styles. However, for educators one
factor was found to be a significant predictor of learning style
beliefs: the age of the population with whom they work. Specifi-
cally, those who worked with younger children were morelikely to
interpret learning styles in an essentialist way.

Learning Styles and the Brain

Asdiscussed earlier, essentialism of learning styles should entail
the belief that they are embedded in our biology. We thus predicted
that those who essentialize learning styles would endorse more
(incorrect) beliefs about how learning styles are instantiated in the
brain. We tested this hypothesis by analyzing the findings from
the brain-belief questionnaire (see Table 9). First, participants
were given a 5-point score for each item corresponding to their
selection on the Likert scale and a brain belief score that was
created by averaging across the six items. The brain belief score
represented the degree to which they believed that learning styles
were instantiated in the brain. We then conducted an ANOVA that
included occupation (educator vs. noneducator) and group (essen-
tializer or nonessentializer) as between-groups factors and brain
belief score as the dependent variable. This revealed a main effect
of group (F[1, 333] = 53.27, p = .001, 1% = .14) but no effect of
occupation status (F[1, 337] = .024, p = .80) or interaction (F[1,
337] = .07, p = .78). For simple effects analyses a Bonferroni-
corrected p value of .008 was adopted (i.e., .05 divided by 6).
Simple effects analyses revealed that the two groups answered
differently on all items of the brain questionnaire (independent
samples t tests, ps < .008). Table 9 provides a summary of
participants' responses to each item on the survey as a function of
group, including the results of a series of tests against the midpoint
of 3.

Overall, the essentializers were more likely than the nonessen-
tializers to endorse that people with different learning styles have
substantial brain differences that are measurable and detectable
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Table 9
Experiment 2, Beliefs About the Brain by Group

Brain belief Essentializers Non-essentializers

Those with different learning styles use different brain regions to learn. 4.10 (.72)*" 3.86 (.90)""
The characteristics of a person’s brain during early childhood is the largest determining factor of their

learning style as an adult. 3.61(.85)"" 3.02(1.02)
A person’s learning style is better predicted by their life experiences than their brain’s characteristics. (RE) 3.05 (.93) 2.63(.97) ™
People who have different learning styles have measurable differences in certain brain regions (for

example, size, density, or blood flow). 3.63 (.92)"" 2.85(1.13)
There are no substantial differences between the brains of those with different learning styles. (RE) 3.42 (1.06)"" 3.04(1.17)
Brain imaging can be used to identify a person’s learning style. 3.50 (.98)"" 2.99 (1.04)
Average score 3.55(.57)"" 3.06 (.63)

Note.

using brain imaging. They were also more likely than the nones-
sentializers to endorse that people with different learning styles use
different brain regions to learn. Unlike the essentializers, the
nonessentializers were below the midpoint on al brain items
except one, indicating that they did not appear to hold strong
beliefs that learning styles are instantiated in the brain. Surpris-
ingly, neither the essentializers nor the nonessentializers strongly
endorsed the idea that the characteristics of one's brain outweigh
life experience in determining one's learning style, and both
groups believed that those with different learning styles use dif-
ferent brain regions to learn (see Table 9).

To summarize, those who endorse learning styles appear to
share the belief that learning styles are instantiated in the brain in
some way. Namely, most believers agreed that those with different
learning styles use different brain regions to learn. This supports
the assumption that belief in learning styles does entaill some
beliefs about brain function. However, we found significant dif-
ferences between the essentializers and the nonessentializers in
how many assumptions about the brain they strongly endorsed.
These patterns suggest that those holding stronger essentialist
beliefs about learning styles are more likely to view learning styles
as detectable and measurable in the brain and as such from early
childhood. At the same time, our findings regarding the role of life
experience in determining one’s learning styles again replicate the
findings from earlier analyses, suggesting that most people view
learning as somewhat influenced by experience.

Switched-at-Birth Beliefs

Prior work shows that having strong essentialist beliefs about
human traits includes viewing those traits as highly heritable and
uninfluenced by experiences such as rearing (see Gelman et al.,
1991; Solomon et al., 1996; Taylor et al., 2009). However, our
present findings suggest some inconsistency in such beliefs. For
example, the analyses reported thus far indicate that people agree
both that learning styles are predisposed at birth and that they can
change with experience (see Parts One and Three for both Exper-
iments 1 and 2). To examine this inconsistency, we also use a
SWAB task, which has an advantage over our survey items by
concretely and directly pitting heritability and rearing experience
against each other. Specifically, we predicted that those who more
highly essentialized learning styles would be more likely to judge
that a child’s learning style was inherited from their parents as
opposed to learned from their adopted parents.

RE = reverse coded. SDs are in brackets. Above-midpoint items are bolded.
“* Test against midpoint is significant at the corrected .008 level (two tailed).

To begin, three scores were created by averaging participants
ratings: one biological score representing how the biological par-
ents' learning style was rated, one adoptive score representing how
the adoptive parents' learning style was rated, and one other score
representing how the third, unmentioned learning style was rated.
Next, we conducted a repeated-measures ANOV A to examine the
effects of score type (biological, adoptive, other) on participants’
ratings of likelihood. We aso included group (essentializer or
nonessentializer) as a between-subjects variable to examine poten-
tial relations between essentialist beliefs and SWAB performance.
Given our interest in educators' beliefs, occupation (educator vs.
noneducator) was also included as an independent variable.

Analyses revealed a main effect of score type (biological, adop-
tive, other) on participants' ratings (F[2, 332] = 91.66, p < .001,
m% = .35) and a score type by group interaction (F[2, 332] =
40.32, p < .001, n% = .11). There was no main effect of group
(F[1,332] = 1.09, p = .29, occupation, F[1, 343] = .039, p = .84)
or interactions with occupation (all ps > .34). Paired-samples t
tests confirmed a different pattern of responding between the
essentializers and the nonessentiaizers, with all pairwise compar-
isons significant at the Bonferroni-corrected level of .005 (i.e., .05
divided by 9). The essentializers rated the biological learning style
the highest, the adoptive learning style the second highest and the
other learning style the lowest. In contrast, the nonessentializers
rated the adoptive learning style the highest, the biological learning
style the second highest, and the other learning style the lowest.
Table 10 provides a summary of these findings.

These patterns suggest that those who more highly essentialized
learning styleswere more likely to view learning styles as heritable
and less influenced by rearing experience. However, it is worth
noting that biological and adoptive learning styles both received
fairly high ratings across both groups.

Table 10
Experiment 2, Switched-at-Birth (SWAB) Task, Score by Group

Score Essentializers Nonessentializers
Biological 3.83(.76) 3.30(.72)
Adoptive 3.42(.82) 3.77 (.63)
Other 249 (.67) 2.83(.72)

Note. SDs are provided in brackets. Highest value is bolded. Likert scale
1to 5.
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General Discussion

In two experiments, we sought to understand the potential role
of essentialism in peopl€'s interpretation of the learning style
myth. Our findings make a substantial contribution to what is
known about learning style beliefs. Prior work has focused mainly
on people's beliefs about the existence of learning styles (e.g.,
Dekker et d., 2012; Dindar & Gundiiz, 2016; Newton, 2015). The
underlying assumption of such work was that those who endorse
learning styles likely hold similar beliefs about them. The present
findings partly support this assumption by showing that those who
believe in learning styles share a set of core beliefs, but they also
partly contradict this assumption by demonstrating that some be-
liefs among those endorsing learning styles are highly variable. For
clarity, we review our specific findings below and discuss their
implications in turn.

The Learning Style Myth

Despite decades of research on learning styles (see Pashler et al.,
2008 for areview), our findings are the first to extensively inves-
tigate lay beliefs about the essentialism of learning styles. We
found that those who endorse learning styles answered similarly on
many items on our scales. People held similar beliefs about their
own and others' dominant learning styles, with people believing
that only two learning styles are predominant (visual and kines-
thetic). They generally agreed that those with different learning
styles use different brain regions to learn. They generally agreed
that learning styles predict school outcomes, predict teachers from
whom people learn best, are detectable as a child, and are instan-
tiated in the brain. They generaly disagreed with the essentialist
assumptions that one's learning style is not influenced by experi-
ence, that people generadly have a single learning style and that
one's learning style remains the same across contexts (e.g., school
subjects; see items with more than 75% agreement, Experiments 1
and 2). Based on these patterns of findings, it seems that those who
endorse the existence of learning styles typically view them as an
early emerging tendency to learn in a certain modality or combi-
nations of modalities that is shaped by one's brain function and
experience and that predicts outcomes in school settings. These
findings offer a new starting point for research on learning style
philosophies. They suggest that the majority of believers may view
learning styles as less mutually exclusive and more malleable than
researchers have previously recognized (e.g., Husmann et a.,
2018; Newton, 2015; Pashler et a., 2008).

One potential concern with the present investigation is that
participants may have been reasoning not about learning styles per
se but rather about other constructs that are well established, such
as that some people have more efficient visual or auditory working
memories than others (Jensen, 1971). However, there are two
reasons to doubt that this was the case. First, at the start of the
survey, participants read a clear and explicit definition of learning
styles. This definition was based on prior investigations of neuro-
myths that include learning styles (e.g., Dekker et a., 2012;
Newton et al. 2017; Tardif et a., 2015). Second, considering
complex factors like working memory capacity requires significant
knowledge of the science of learning. However, prior work on lay
beliefs about learning and the brain suggests that the general public
lacksinsight into the mechanismsthat underlie learning (see Bjork,
Dunlosky, & Kornell, 2013; Pasquinelli, 2012 for reviews). A

related possibility was that participants may have been reasoning
about others' learning style preferences. However, there is no
evidence that matching instruction to one's preferences correlates
with learning outcomes— especially across awide variety of learn-
ing contexts (Krétzig et al., 2006). Regardless, even if participants
were considering slightly different definitions of learning styles,
our findings are still meaningful because they establish that some
people are more likely than others to essentialize how students
learn.

A final related concern is that participants might have reasoned
about learning style preferences without believing that those pref-
erences have effects on learning or life outcomes. A core tenet of
the meshing hypothesis is that meshing a style to alearning setting
affects learning outcomes. However, some of our survey itemsrule
out this concern. Specifically, in both experiments, the majority of
participants agreed that learning styles predict career outcomes, the
settings in which students learn best, and the teachers from whom
students learn best. These findings provide strong evidence that
learning styles are not viewed by our participants as merely benign
preferences that have no effect on life and learning.

Essentialism of Learning Styles

Our findings also revealed significant variability in people’s
beliefs about learning styles. Across both of our experiments, we
discovered two groups of believers—essentializers and nonessen-
tializers. The groups showed different patterns of responding on
the essentialism survey, brain-belief items, and SWAB task. A
strict essentialist interpretation of learning styles would lead peo-
ple to believe that learning styles are early emerging, have a
biological or genetic basis, are instantiated in the brain, mark
distinct kinds of learners, predict learning and life outcomes, and
are not influenced by experience. The essentializers were much
closer to holding this view of learning styles than the nonessen-
tializers. The essentializers were more likely to view learning
styles as determined at birth, unchanging, detectable in the genes,
heritable, mutually exclusive, marking distinct kinds of people,
instantiated in the brain, and predictive of career and school
outcomes (cluster analyses, Experiments 1 and 2). Although this
group acknowledged some influence of experience on one’s learn-
ing style, follow-up questions revealed they believed that inheri-
tance more strongly influences one's learning style than rearing
experience (SWAB task, Experiment 2, see essentializers). To-
gether these findings suggest that some people are more likely than
others to view learning styles in an essentialist light and thus as
having a biological essence that marks distinct kinds of people and
as less influenced by experience.

A promising area for future work will be examining whether
interpreting learning styles in a more essentialist manner might
lead people to be less receptive to debunking efforts. Prior work
has found that some people are more reluctant than othersto revise
their beliefs about learning styles (Macdonald, Germine, Ander-
son, Christodoulou, & McGrath, 2017). For example, in a recent
study in which postsecondary educators were shown evidence of
the ineffectiveness of learning styles, 32% stated they would
continue to use learning styles in the classroom despite the evi-
dence they were shown (Newton et ., 2017). It is possible that
those holding a more essentialist interpretation of learning styles
may be less receptive to counterevidence. For example, it may be
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difficult for people to accept that learning styles are ineffective if
that also entailsrevising ahost of strong beliefs about how they are
instantiated in the brain, influence learning outcomes, and mark
distinct kinds of people (for a similar proposal about revising
entrenched theories, see Carey, 2009).

The present work examined the beliefs of those in the United
States only. As reviewed earlier, learning style beliefs are present
in many educational systems across the globe (Coffield et al.,
2004; Dekker et al., 2012; Diindar & Gundiiz, 2016; Gleichgerrcht
et al., 2015; Morehead et al., 2016; Pei et d., 2015; Rato et al.,
2013; Scott, 2010; Tardif et a., 2015). Given that the present
findings indicate local variability in learning style beliefs, it seems
likely that there is also global variability. It will also be important
for future work to examine cross-cultural differences in how
learning styles are construed. Our essentialism survey may provide
one tool for examining such differences.

Learning Styles as a Neuroscience Myth

Our studies are the first, to our knowledge, to examine people's
beliefs about the instantiation of learning styles in the brain. Our
findings confirm the previously untested assumption that endorse-
ment of learning styles entails the belief that learning styles are
likely instantiated in the brain in some way. As discussed earlier,
people generally agreed with the incorrect statement that those
with different learning styles use different brain regions to learn
(Experiment 2).

People's beliefs about the brain were predicted by whether or
not they were an essentializer. The essentializers rated five of six
potential discoveries about the brain significantly above the mid-
point, whereas the nonessentializers rated only one of six signifi-
cantly above the midpoint (Experiment 2). Overall, those who held
more essentialist beliefs about learning styles viewed learning
styles as easier to detect in the brain and more highly influenced by
brain function (Experiment 2). These findings demonstrate that
belief about the brain varies widely among those who endorse
learning styles and is predicted by the degree to which they hold
essentialist beliefs about learning styles. It will be important for
future work to determine whether people hold similar beliefs about
how other neuromyths operate in the brain about which we know
similarly little (for alist see Dekker et a., 2012).

Educators Beliefs

We were interested in comparing the beliefs of educators with
those of noneducators, given that educators' beliefs potentialy
have direct consequences for their interactions with students.
Overall, educators were dlightly less likely to endorse learning
styles than noneducators. However, among those who endorsed
learning styles, a similar pattern of findings was found across both
samples. Educators were just as likely as noneducators to engage
in essentialist and incorrect thinking about the brain (Experiment
2). As with noneducators, they fell into two groups, with essen-
tializers engaging in more incorrect thinking about inheritance and
the brain (Experiment 2). Together these findings suggest that
despite daily experience with students in an educational setting,
educators are just as likely as noneducators to reason incorrectly
about learning styles. These findings support previous work show-
ing that educators are equally susceptible to neuroeducational

myths (e.g., Dekker et a., 2012; Diindar & Giindiz, 2016; Gleich-
gerrcht et a., 2015; Morehead et al., 2016).

Only one educator-specific factor predicted educators' learning
style beliefs—student population. Specifically, we found that those
who work with younger students reason in a more essentialist
manner about learning styles than those who work with older
students. Unfortunately, sample size prevented us from a more
fine-grained analysis comparing the beliefs of teachers at different
levels (i.e., comparing preschool educators to elementary educa-
tors, etc.). Qualitatively, educators beliefs appeared to shift from
preschool to elementary school and from middle school to high
school, with the following percentages of each educator type
falling into the essentializer group: 88% of preschool educators,
59% of elementary educators, 57% of middle school educators,
32% of high school educators, and 42% of postsecondary educa-
tors. Why this is the case is currently unclear. One possibility is
that learning style philosophies may be more relevant to the
educational practices of younger years' educators because of dif-
ferences in classroom composition. At the high school and post-
secondary levels, classes are grouped by achievement level (eg.,
advanced vs. vocational), whereas at younger levels there are
typically children of highly varied ability levelsin one classroom.
In grappling with how best to teach children at widely varying
ability or skill levels, teachers might find themselves searching for
ways to categorize learners into distinct types—including learning
styles. However, whether thisis the case is unknown. This finding
provides many questions for future research.

Surprisingly, the other demographic factors we measured did
not significantly predict learning style beliefs. These factors in-
cluded age, gender, parental status, and level of education. We
discovered great stability in the distribution of beliefs across
demographic groups in our sample. Prior work on the essentialism
of intelligence and personality traits has also failed to find large
effects of demographic factors like race, education, and gender
(Gelman et ., 2007; Thomas et a., 2015). Future work should
further investigate what factors predict essentialist thinking about
learning styles. One promising factor may be the degree to which
people hold afixed or growth mindset (e.g., Dweck, 2000) because
prior work suggests that there is a relation between holding an
entity mindset and holding essentialist beliefs (Thomas et al.,
2015).

Conclusion

In two experiments, the present investigation explored the role
of psychological essentialism in people’s beliefs about learning
styles. It tested the possibility that learning style beliefs may reflect
essentialist thinking about how people learn. Our findings reveal
that belief in learning styles among both educators and noneduca-
torsis far more complex and variable than previously recognized.
Roughly half the people we tested endorsed a set of essentialist
beliefs about learning styles: that they are easily detectable and
measurable in the brain, determined at birth, heritable, and predic-
tive of life outcomes. In contrast, the others endorsed looser,
nonessentialist beliefs about learning styles as malleable, overlap-
ping, and determined by environmental factors. The present stud-
ies provide a new starting point for research on learning styles and
suggest that future research on neuroscience-based myths needs to
move beyond merely ng the rate at which they are endorsed.
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