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Executive Summary

Studies with split-brain patients showed that the two hemispheres of the brain process information differently
This basic neuroscience research has been mistranslated into education
Despite common belief, there are no “left-brain” or “right-brain” learners
Expecting students to be “left-brain” or “right-brain” learners has potentially dangerous consequences
Teacher expectations affect student outcomes

The evidence from neuroscience: left and right hemispheres
The human brain is made up of two separate hemispheres: the left and the right hemisphere. They are connected by a
massive bundle of about 200 million nerve fibers called the corpus callosum [1]. Figure 1 shows the corpus callosum (shaded
red). From the front (Figure 1B), you can see the separation of the hemispheres and how the corpus callosum connects them in
the middle. The corpus callosum carries information back and forth between the two hemispheres very quickly [1,2]. Because of
this, under normal circumstances, it is almost impossible for one hemisphere but not the other to process the same
information. But from clever experiments done with a special group of participants, we know that the two hemispheres
process the same information in different ways.

Figure 1. The corpus callosum (shaded red) as seen (A) from the side and (B) from the front. Life Science
Databases(LSDB)/Wikimedia Commons, CC BY-SA 2.1 JP

The special group of research participants who first revealed the inner workings of the two hemispheres was split-brain
patients. Split-brain patients have had major neurosurgery to sever the corpus callosum. This is done for medical reasons, to
stop the spread of severe seizures. The clever research design depended on the contralateral organization of the human brain.
Contralateral organization simply means a crossover pattern. For example, the right hemisphere controls movement on the
left side of the body, and the left hemisphere controls movement on the right side of the body. Similarly, information from the
left visual field (what you can see on your left when you look directly forward out into space) is processed by the right
hemisphere, and information from the right visual field is processed by the left hemisphere. Figure 2 illustrates this crossover
pattern [3].

Figure 2. The crossover pattern such that information from the left visual field is processed by the right hemisphere (red
pathway) and information from the right visual field is processed by the left hemisphere (blue pathway). The green X reminds
us that the corpus callosum is severed in split-brain patients so that the hemispheres cannot share information. Reprinted by
permission from RightsLink: Springer Nature from ref 3.

In classic experiments [4-6], split-brain patients were seated in front of a screen. They were asked to keep their eyes on a black
dot at the center of the screen. The dot marked the separation of the left visual field (on the left side of the screen) from the
right visual field (on the right side). Next, a word appeared very briefly on one side of the screen. Then patients were asked to
say what they saw. The set-up is illustrated in Figure 3. When the word appeared on the right side of the screen, the
information was sent to the left hemisphere and the patients were able to say the word when asked what they had seen. But
when the word appeared on the left side of the screen, the information was sent to the right hemisphere and the patients
were not able to verbally report what they had seen. However, if given a pen and asked to draw what they had seen with
their left hand (controlled by the right hemisphere, which had received the word information on the screen), they were able to

draw the meaning of the word. The researchers had found that the left hemisphere in adults was specialized for speech and
the right hemisphere could recognize words but not articulate them. You can see a video of this experiment with a split-brain
patient here. Roger Sperry received the 1981 Nobel Prize in Physiology or Medicine for this fascinating research on
hemispheric specialization and how the human brain functions.

Figure 3. The experimental design of the studies with split-brain patients illustrating that the left hemisphere is specialized
for speech articulation. Reprinted by permission from RightsLink: Springer Nature from ref 3.

The mistranslation to education: there are no “left-brain” or “right-brain” learners
Educators are often enthusiastic about using findings from neuroscience in education [7]. But the translation of brain research
into teaching practice needs to be accurate and principled [8,9]. Sadly, the translation of the split-brain research into education
has been neither. Instead, it has involved illegitimate mistranslation [10]. This prize-winning research, along with subsequent
related research [e.g.,] [11], has been distorted to become the mistaken belief that we have “right-brain” and “left-brain” learners
in our classrooms who must be taught differently. Over 70% of teachers surveyed in the United Kingdom, the Netherlands,
Turkey, Greece, and China believed in the myth of right- and left-brain learners [12].
How did this happen? The left hemisphere ability to speak the word expanded to include analytical and logical thinking [13,14].
The right hemisphere ability to draw the word expanded to creative and emotional processing [13,14]. And each child
supposedly had a “dominant” hemisphere that determined their way of thinking [13,14]. But just because research shows that the
hemispheres are specialized [4,6,15] does not mean that each is associated with a separate thinking style, or that one is
dominant [13,16]. The ideas of hemispheric thinking styles and dominance are not based on science [16-18]. Yet this did not stop the
proliferation of teaching techniques and educational programs designed to “access” either the left or right hemispheres of our
students [14,19-25].
There is no neuroscience research indicating that we need to (or even could) teach the hemispheres differently [26]. There is no
scientific reason to spend precious, limited education funds on programs that make claims about training one or the other
side of the brain. Insights into the “split brain” came from a handful of adult patients who had suffered severe seizures and
undergone major neurosurgery [4-6]. We know that the intact corpus callosum in typically developing brains connects the two
hemispheres so that they process information in parallel, in their own ways, at the same time [1,2,11]. In a typical classroom with
a typical student, it is impossible to engage one hemisphere and not the other. All of the activities in our classrooms involve
both hemispheres working together, without us needing to do anything special.

The dangerous educational consequences: the power of expectations
In the case of the left and right hemispheres, education has gotten the neuroscience wrong. But there is more at stake here
than scientific error, waste of school funds on programs with no scientific merit, and squandering of time that could be spent
using approaches that are actually effective [27]. If you are familiar with the Greek myth of Galatea or the musical My Fair
Lady, you are familiar with the Pygmalion effect. In the context of education, the Pygmalion effect was first reported in a
controversial [28,29] study. In this study, researchers told teachers in an elementary school that they were developing a test that
would predict which students would show unexpected cognitive growth over the school year (this was a lie) [30-32]. The students
took the test at the beginning of the year. The researchers, without looking at the results, randomly chose about 20% to be
“bloomers”: They told the teachers that scores on their test had predicted that these children would show intellectual gains
that year. At the end of the school year, all the children took the test again. The test was actually just a basic IQ test. What
the researchers found was stunning: The children whom teachers expected to make gains actually did make greater gains in
IQ over the year [30-32]. The children randomly chosen to be bloomers did bloom, because the researchers had told the
teachers that they would and therefore the teachers expected them to.
What we expect of our students matters; the ways in which we interact with students can actualize those expectations [33-37].
For example, teachers tend to communicate their expectations by behaving differently towards students whom they believe
to be more or less capable (see Table 1) [38,39]. In essence, we tend to give students whom we expect to be more capable more
opportunities for deep and purposeful learning. At the same time, we tend to shortchange the learning opportunities of
students we believe to be less capable. We can also send subconscious signals about our expectations to our students, for
example, through facial expressions and vocal tone [36,40]. Creating a supportive classroom climate, including quality teacherstudent interactions and demanding teacher expectations, and providing engaging opportunities to learn are hallmarks of
successful teaching [41,42].

Table 1. Teachers communicate expectations by behaving differently towards students whom they believe to be more or less
capable. Reprinted with permission from the Association for Supervision and Curriculum Development, Table 6.1, p. 72, in ref
39.

We have varying, often subconscious, expectations for the students in our classrooms every day. Some of these are related to
equity. For instance, one study in the United States found that non-Black public high school teachers had lower academic

expectations for their 10[th]-grade Black students than Black teachers did, ranking the same students 12 percentage points less
likely to complete university education [43]. Another study in New Zealand found that primary school teachers had lower
expectations for Māori students, as compared to students of other ethnicities [44]. What students become is in part dependent
on what teachers expect of them – because of the learning opportunities and environment that we provide based on our
expectations [38]. Another name for the Pygmalion effect is self-fulfilling prophecy.
By expecting some students to be “left-brain learners” and think mostly logically and others to be “right-brain learners” and
think mostly creatively, we limit all students’ opportunities to learn and grow. By falsely believing that there are left-brain or
right-brain learners, we place students in boxes that may artificially narrow their interests or stop them from trying new things
[45]. This could shape and limit children’s career paths and life choices from an early age [46]. Luckily, interventions that make
teachers aware of the effects of expectations and the beliefs and behaviors underlying them can raise both teacher
expectations and student achievement [36,47,48]. As educators, both our beliefs and our expectations need to be aligned with
the fact that all of our students use all of their brains in our classrooms.
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