
N
euroscience – the study
of the nervous system
and the brain – has
undergone a rapid
increase in the rate of

discovery over the last twenty years.
This is mainly due to the development
of fMRI (functional magnetic resonance
imaging) scans which are able to
measure neural activity in the brain by
gauging the change in the levels of
oxygen in the blood as it flows between
brain cells. When these scans are
carried out on subjects who are
engaged in specific mental processes,
the areas of the brain that are
functioning during that process can be
identified. This can lead to correlations
being made between activities and
processes, and the areas of the brain
that are needed to carry them out.

Whilst researching this area I was
struck by the way many of the findings
had very strong links to what Dr
Montessori thought about children’s
development, and how they fitted with
the Montessori approach both at home
and in the classroom. Although the
evidence to back up the ideas may be
new, some of the ideas themselves are
not, being first described around 100
years ago. Here I will highlight how
some of the key principles of our
approach are supported by current
research.

The freedom to repeat is afforded to
all children in Montessori settings, and
is supported by considerate adults. It is
not just respect that is given to children
through these actions though, but
cognitive development also. Cooper
and Geake (2003) state clearly that “…
repetition is necessary for effective
learning …” (p.14). This is because the
young brain is both ‘plastic’ and ‘use-
dependent’. This means that
connections between neurons can both
be formed and broken as the brain
grows. If a particular experience grows

neural connection, then the repetition
of this experience will strengthen that
connection, making it less likely to be
lost. This also supports a consistent
approach to routines and materials in
settings, as repeating the same
experience in the same way will serve to
build strong connections.

When Dr Montessori wrote “the hand
is the instrument of man’s intelligence”
she was emphasising the relationship
between sensory experience and
learning. Research shows us that
sensory-motor development is
important for cognition, imagination
and language, and that “… conceptual
knowledge is embodied, that is, it is
mapped within our sensory-motor
system …” (Galesse and Lakoff 2005,
introduction.) The importance placed
on sensory input within Montessori
settings leads to the provision of a rich
variety of resources that can be used in
a directed way (for example the
knobbed cylinders being presented), or
‘freely’ (such as a child exploring the
pink tower independently). The
cognitive benefit of these two
approaches are equally valid as “…
adaptation and skills learning tasks lie
along a spectrum with model-based
processes prominent in the former and
model-free processes in the latter.”
(Krakauer et al 2011, conclusion).

Presentations that are done by an
adult can be very valuable to the child.
When done with one individual, the
adult can ensure that they only perform
precise actions whilst the child is
looking at them. This gives the child a
much greater chance of repeating the
modelled actions, and is believed to be
due to the existence of ‘mirror neurons’.
These are neurons in the brain that are
active both when an action is
performed and when someone else
performing that action is observed.
Essentially this theory states that by
observing your movements, a child’s

brain is activated in the same way as it
would be if they were doing the action
themselves. Research by Chong et al
(2008) suggests this allows learning
through imitation, whilst Iacoboni
(2005) believes this also enables
children to begin to understand the
intentions of others, and to make
predictions about their intentions.

Using positive language, and
modelling this for children so they are
able to do the same with their peers’,
works in practice to foster a respectful
environment in which effort is valued
above the final product. Research
carried out by Erk et al (2003) shows
that words stored in a positive
emotional context are remembered
better than words stored in a negative
context. In an environment where
adults are positive and freedoms exist
to support the child following their
natural path of development, relaxed
and engaged children can be seen. This
relaxed atmosphere has been found to
be essential to learning: “… scans
demonstrate that under stressful
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conditions information is blocked from
entering the brain’s areas of higher
cognitive memory consolidation and
storage.” (Willis, 2007) In other words, a
child who is anxious cannot retain his
or her learning.

Murray (2013) has highlighted the
many links between Executive
Functions (EF) and Montessori practice.
EF describes working memory, control
of inhibitions and mental flexibility,
and can be seen through the

demonstration of creativity, flexibility,
self-control and self-discipline.
Diamond and Lee (2011) have found
that the Montessori approach fulfils 15
of the 17 known characteristics that
strengthen EF. These characteristics
include active learning, the teacher as
an observer, the child planning their
learning and peer learning/vertical
grouping. 

It is clear that there is plenty of
current research that supports the
Montessori approach, but it is also well

worth remembering that the approach
was born not from brain scans but from
evaluated observations – a skill we can
all continue to practice and develop. 
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The importance placed on sensory input within Montessori settings leads to the provision of a
rich variety of resources that can be used in a directed way (for example the knobbed cylinders
being presented), or ‘freely’ (such as a child exploring the pink tower independently).
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