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In a regular 20-minute music class for preschoolers, a music teacher would include 
both rhythm and pitch activities. They might start with a beat keeping activity, maybe 
teach a new song in sections while keeping a beat and getting the students to move 
their body to the beat, rhythm or melody. This is the bread and butter of early childhood 
music learning and primary/elementary school music programs as it teaches the 
students fundamental music skills. Methodologies such as Kodaly, Orff and Dalcroze all 
incorporate these fundamental learning processes.

In a typical music learning experience these two musical concepts – rhythm and pitch – 
are seamlessly intertwined to teach music. Indeed, it is hard to have music that is entirely 
rhythmic and void of pitch, even with untuned percussion instruments. Similarly, it is even 
harder to have pitch and song without rhythm. Inherent in the use of words in a song is 
the inclusion of language rhythms. Music is both rhythm and pitch, and it is very hard to 
teach music using only one or the other.

Yet neuromusical researchers have observed that rhythm learning and pitch learning use 
very different parts of the brain. To complete a rhythm activity such as clapping, a specific 
rhythm requires the auditory perception of the rhythm, coordination of movements 
and sensorimotor integration. This coordination between different brain functions 
requires the premotor cortex, posterior parietal cortex and thalamus to all get involved. 
On the flip side, processing pitch begins in the basilar membrane of the cochlea of the 
inner ear. From there, the sound waves release neurotransmitters that occur down the 
auditory nerve and go through a process of phase-locking and mode-locking which - put 
incredibly simply - means they send off “actions” or messages to match the pitch of the 
sound with the wave it produces. These actions can be observed in auditory brainstem 
responses which are located nowhere near the areas that rhythm is being processed in.

The point of looking more closely at where rhythm and pitch are processed in the brain 
is to highlight that the two intertwined concepts of rhythm and pitch, that are very 
difficult to separate in music itself, are processed in entirely different parts and ways in 
the brain and yet happen simultaneously. This is just one example of why neuroscientists, 
at the beginning of this field of research, saw what they called fireworks when studying 
participants listening to music.

Understanding the mechanisms through which the human brain processes different 
types of information is important research in itself. However, identifying the activities 
that not only activate but enhance these processes helps us understand how effective, 
efficient and creative cognitive processes can be developed. Music learning is studied 
for this very reason, to not only understand how specific brain mechanisms work but also 
how they develop and become enhanced.

Put another way, music learning appears to enhance brain functions. These brain 
functions are not only better at processing and making music, their enhancements 
can transfer across to other brain functions that are not related to music. These are the 
enhancements that fascinate neuroscientists, psychologists and educators because this 
transfer helps enhance all learning.

There are two research studies which highlight how researchers are going about pulling 

apart music learning to better understand how and why it enhances cognitive function. 
These papers come from the Department of Developmental Psychology, Faculty of 
Psychology and Sports Science, Justus-Liebig-University in Giessen, Germany. They 
share two inspirational researchers who I was lucky enough to spend a week with during 
2017 - Gudrun Schwarzer and Franziska Degé.

The study designs are slightly different 
and part of a larger research agenda 
to separate the impacts of rhythm and 
pitch learning on brain development. 
The studies take preschoolers between 
the ages of four and six years old and 
randomly assign them to one of three 
training groups, where they completed 
this training three times a week for 20 
minutes for 20 weeks. The training groups 
were a rhythm group, a pitch group and a 
sports group. After each training session 
(training is the word researchers would 
use whereas a teacher would probably 
use the word lesson or class) the students 
would be tested on a non-musical skill 
that was typically developed in the 
preschool years of school. These skills 
where phonological awareness (the ability 
to hear and identify parts of words), inhibition (the ability to self-regulate and control 
our behaviour), set-shifting (also known as task shifting which is the ability to shift to a 
new task and different type of thinking), and visuospatial working memory (the ability to 
remember spatial and visual information).

What did they find? Well, just before we do the big reveal, let’s look at how they 
separated rhythm and pitch learning from a pedagogical sense. Here is an excerpt from 
the paper which explains how they went about it.

“Rhythm training focused on rhythmic exercises, including meter execution, perception, 
imitation and production of different rhythms. The exercises were conducted using 
sound gestures (e.g., clapping and stomping) and different Orff instruments (e.g., taborets, 
claves, and maracas). Exercises in meter execution included the synchronization of body 
movements to a given meter, dancing and playing rhythms with percussion instruments. 
Typical perception and imitation tasks consisted of imitating rhythms using rhythm 
language (ta-a-a-a, ta-a, ta, and titi) or percussion instruments.

Pitch training focused on discriminating sounds, intonation, sound production, and 
joint singing. Typical exercises for instruments or sounds from a CD and then naming or 
pointing to the instrument on a picture. Intonation was trained with the call and response 
method, as the teacher sang intervals or short melodies and the children subsequently 
repeated the intervals or melodies. Pitch discrimination was trained by listening to 
different tones from the mallet instrument and indicating which tones were higher or 
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lower or by listening two different voices from a CD and indicating which was higher or 
lower. In pitch training, we did not use any percussion instruments or sound gestures 
for rhythmic accompaniment. Conversely, in rhythm training, we did not use melodic 
instruments or sing any melodies. Nevertheless, some overlap occurred between the 
training programs, because rhythm is to some extent also connected to prosodic features 
and song cannot be sung without using a certain rhythm. However, we reduced the 
overlap between trainings as much as possible.” (Frischen, Schwarzer & Degé, 2019, pp 
4-5)

The researchers then went onto explain that the sports activity was designed to emulate 
many of the same learning experiences as the music activity such as “different exercises 
to practice body perception, motor skills and body coordination by supporting balance, 
physical strength, endurance and relaxation.” The engagement levels and time on task 
were the same across all the groups.

Now for the big reveal – what did they discover? In the 2019 study, the researchers found 
that the “rhythm-based music training specifically enhances inhibition in preschoolers 
and might affect other EFs [executive functions], such as set-shifting and visuospatial 
working memory.” This finding indicates they had significant improvement with the 
rhythm group for inhibitory control skills. While the improvements in set-shifting and 
visuospatial working memory were not as significant, more research is needed to 
understand why these connected skills did not see the same level of improvement. In the 
2018 study, the researcher found that “the pitch program [and not the rhythm or sports 
program] showed a positive effect on phonological awareness concerning rhyming, 
blending, and segmenting.”

When we lay these findings across good music teaching practice in our early childhood 
contexts we find that music learning which combines rhythm and pitch learning has 
the capacity to improve the foundations for reading, improve the ability to maintain and 
switch attention and improve the ability to use visual memory to learn new things.

If I was a kindergarten or preparatory level teacher, I think I would be pretty happy 
if students entered my class at the start of the year with the enhanced cognitive 
foundations for learning, specifically in reading and self-regulation. Music learning is not 
just time out from other learning, it is time creating the foundations that make the other 
learning possible.

https://www.frontiersin.org/articles/10.3389/fnint.2019.00041/full
https://journals.sagepub.com/doi/abs/10.1177/0305735618756763
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Personal Brain Buzz Experiment Time
As a music educator, when you read the description of the rhythm and pitch activities, what
are the foreseeable benefits and possible detrimental effects of separating the teaching of
rhythm and pitch?

This is an evaluation experiment. Examine your current practises for teaching rhythm and
melody. If you had to put a percentage on the time you spend on each, what would it be?
Are the percentages the same for your approach to classroom music learning and ensemble
music learning? Does the emphasis change on different instruments or at different stages
of learning (e.g. beginner versus advanced student)? What are the traditions or foci in the
particular area that you teach when it comes to valuing rhythm over pitch or vice versa (e.g.
choir versus preschool versus jazz band)?

Evaluate this question in light of the answers to the above questions – How does my current
teaching practise in the area of rhythm and pitch effectively benefit both the musical and
cognitive development of my students?

Professional Reflection • Part 1
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Teaching Brain Buzz Experiment Time
Which comes first, the rhythm or the melody? Regardless of your students’ ages, look at the 
levels of phonological awareness (in older students this could be their mastery of language
including written and spoken language) and levels of inhibitory control (this will be specific
to the age and relative development of your students), and then look at your relative focus
on rhythm and pitch learning. What is revealed through these comparisons?

Try out a short intervention, maybe a week or two, with a small number of students. If a 
student is struggling with language, try a few focused lessons or activities on pitch. If a 
student struggles to maintain their attention or they are distracting other students, try a 
rhythm focused activity where their role is pivotal to the success of the other students. 

What have you learned, if anything, about your student as a learner through this process?

After completing this professional reflection, write at least two questions you have about 
this topic.

Questioning Brain Buzz

Which activity enhances the brain 
more – rhythm or pitch?
Professional Reflection • Part 2


	Text Field 183: 
	Text Field 182: 
	Text Field 185: 
	Text Field 186: 
	Text Field 184: 


