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Excerpt 1 – Hallam research
There is considerable evidence of a relationship between
• Musical skills and phonological abilities (Slevc & Miyake, 2006).
• Reading ability and phonological awareness are related to a variety of rhythmic 

abilities, including reproduction of rhythmic patterns (e.g., Rautenberg, 2015) and tempo 
reproduction (Moritz, Yampolsky, Papadelis, Thomson, & Wolf, 2012);

• Tapping to the beat of music (David, Wade-Woolley, Kirby, & Smithrim, 2007);
• Discrimination of stimuli based on amplitude rise times (see Goswami et al. 2011; Leong, 

Hamalainen, Soltesz, & Goswami, 2011) and temporal patterns (e.g., Overy et al., 2003; 
Strait, Hornickel, & Kraus, 2011).

Further, children who have language learning impairment
• Tap more variably to a beat (e.g., Corriveau & Goswami, 2009).
• Musical training improves verbal ability (Moreno et al., 2011),
• Speech segmentation (Fran.ois, Chobert, Besson, & Schön, 2013),
• Sentence processing (Moreno et al., 2009) and
• Syllable processing (Chobert, Fran.ois, Velay, & Besson, 2014), while
• Training in beat synchronization has been shown to improve reading fluency (Taub & 

Lazarus, 2012). Overall, this suggests that rhythmic training may enhance learning to read.

Excerpt 1 - BBB translation

The opening sentence is a great one 
as it speaks to the breadth, depth and 
size of the research that has been done 
in this area, “There is considerable 
evidence of a relationship between 
musical skills and phonological 
abilities.” 

We then go into a great list of the 
types of musical skills that have been 
found to relate to reading ability and 
knowledge of language sounds (also 
known as phonological awareness) 
- Reading ability and phonological 
awareness are related to a variety of 
rhythmic abilities, including
1. Reproduction of rhythmic patterns 

tempo reproduction 
2. Tapping to the beat of music 
3. Discrimination of stimuli based on amplitude rise times 
4. Temporal patterns 

Decoding the research on music and 
language
Research is published in a strict and time-honoured form. This form can be known as the 
scientific method and titled research article or paper. Each paper will go through a rigorous 
peer-review process before it gets published in a periodical journal. In simple terms, it means 
a team of researchers conduct an experiment, write up the findings in a specific format and 
submit it for review by eminent scholars across the world. They then take on feedback and 
suggestions (if they don’t get their work rejected for publication at the first hurdle), rewrite 
and rework their paper, submit it again and cross their fingers for months to see if it gets 
accepted for publication. It is an art form, a logic minefield and a good dose of what feels like 
luck in there.

The result of these extensive and time-consuming processes are journal papers that are full 
of great, new understandings. They are very complex to decode and even harder to pull out 
simple and to the point findings. In our world where the sound bite, the tweet and the Insta-
worthy image are how many of us get our information, the long-form research paper can 
seem even more daunting. 

But there is gold in the highly cited and seemingly 
endless sentences buried in a research paper. 
For this month’s Professional Reading, I will take 
apart just a few paragraphs of gold that decode 
the mechanisms that connect music learning with 
language development.

Can rhythmic intervention support reading 
development in low readers?

This paper is by one of my favourite researchers, 
Professor Susan Hallam, from the UK. She 
continues to engage very deeply with 
neuromusical research to better understand the 
impacts of music learning on all children. She 
has a particular interest in music and language 
development.

This paper looks at a fantastic intervention for low readers at the age of 11-12 years (the first 
two years of secondary or high school in the UK). Just 10 minutes of music learning per week 
for ten weeks, which included “learning to clap, chant, and stamp their feet in time to the beat 
of a musical track while following simple musical notation”, improved the intervention groups 
reading accuracy and comprehension skills significantly.

I will dig deeper into the findings of this study another time. For this Professional Reading, 
I would like to tease apart the mechanisms that the brain uses to improve language 
development through music learning. 

The structure will be as follows – I will include paragraphs of the Hallam research and then 
translate and decode what those wordy paragraphs actually mean when we’re teaching and 
advocating for every child’s music learning.

These excerpts come from the section titles The relationship between music and language, 
which goes across pages 723-4 of the paper.
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Before we go on, you might be wondering what amplitude rise times and temporal patterns 
are. 

Amplitude rise times is the time it takes from hearing a sound to processing (taking the 
sound apart of rhythm, melody, timbre etc.) the sound. Basically, the faster this happens, the 
better music and language processing will be. 

Temporal patterns are the speed at 
which a child can determine the patterns 
(melodic and rhythmic) that occur in the 
music or the speech. These two skills 
happen simultaneously, which just quietly 
is amazing because amplitude rise time 
is a moment in time (like if we are reading 
vertically down a musical score) while 
temporal patterns are reading horizontally 
along a score looking for patterns. 

The following sentence speaks to how 
music learning is not just a tool to learning 
a language but an effective tool to intervene 
when language development isn’t going to 
well - Further, children who have language 
learning impairment tap more variably to a 
beat.

This one phrase forms the basis for the 
intervention this study investigates - if low readers also exhibit poor beat keeping skills, if we 
improve the beat keeping skills, will the language skills improve?

Ultimately, they found that it did, and excitingly it was not in 6-7 year old students but 11-12 
year old students who had undergone many other language-based interventions without the 
same level of success the music intervention seemed to show.

Excerpt 2 - Hallam research & BBB translation

The bigger question is, what are the brain mechanisms that music learning develops that 
could then assist with language development? Let’s look at just a few very rich sentences in 
the same section of the journal paper. For example

Hallam statement - Beat induction, where humans can derive a pulse from most music even 
when it is not explicit, has been suggested to serve the development of auditory scene 
analysis and language (Patel, 2008).

BBB translation

When a student can listen to a piece of music, extract where the beat falls, even when there 
isn’t a heavy bass or drum repeating that beat, and then express that beat through their body 
by clapping to the beat, they have used their auditory processing network to generate an 
auditory scene.   

“Coordinating 
movement to a beat, 
entrainment, plays 
an important role in 
the development of 
reading accuracy and 
comprehension.”

Hallam, S. (2019). Can a rhythmic intervention support 
reading development in poor readers?. Psychology of Music.

Decoding the research on music and 
language

Scene is a strange word to use as it is usually something we see, but we create auditory 
scenes all the time. A bedroom’s visual scene, for example, has lots of different parts, such 
as a bed, a bedside lamp, and a wardrobe filled with clothes. These are all language tags for 
the scene. When we put all the tags of the scene together, we create a scene that we label a 
bedroom. 

Music is the same for our ears. We can listen to a pop band and hear a drumkit playing on 
beat 2 and 4 and then also hear many other sounds within the beats, a bass guitar playing 
a melody that includes syncopation and a lead guitar, and a lead vocalist playing and 
singing different melodies. Somehow, all the parts are complementary to each other. The 
complementary part is that they all share an internalised pulse or beat, so all the pieces of the 
music fit together in a scene from which we can derive the pulse or beat.

Excerpt 2 - Hallam research & BBB translation

In this next excerpt we really get stuck into the brain mechanisms.

Hallam statement - The link between the basal ganglia and the supplementary motor area 
along the dorsal route is congruent with the finding that the ability to synchronize with a beat 
is positively correlated with better pre-reading skills such as segmenting the speech stream 
and better neural encoding of speech and language (Carr, White-Schwoch, Tierney, Strait, & 
Kraus, 2014; Slater & Kraus, 2016; Tierney & Kraus, 2014).

BBB translation

The basal ganglia is one of the brain areas where motor learning, executive functions, 
behaviours, and emotions are processed. In the sentence from Hallam, she describes 
how linking two areas of motor learning, the basal ganglia and supplementary motor area, 
together through synchronising with a beat, improves two language areas, segmenting the 
speech stream and better neural encoding of speech and language. 

Segmenting the speech stream means being able to hear different words and even syllables 
in speech instead of a long stream of sounds. This is a vital cognitive step to understand that 
languages are constructed of letters, then syllables and then words and that these are then 
put together to form sentences. While we start to teach reading from letter identification, our 
brains first understand language as one long stream of melody and rhythm. 

Better neural encoding of speech and language relates to the brains’ ability to first process 
then remember a sounds’ “code”, which includes its pitch, timing, and timbre. The more 
effectively and accurately we can create, store and retrieve this neural coding, the easier 
language learning will be.

What to look for in music class 

The link between rhythm abilities and reading skills is particularly interesting because when 
teachers, both classroom and music teachers, become aware of it, they often have an “ah-
ha” moment. The “ah-ha” is not so much a revelation but a recognition of learning issues they 
have already identified in their poor beat keepers. The question is, what might a poor reader 
look like in music class? 
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1. A poor reader would struggle to clap a rhythm back to the teacher 
2. A poor reader would find it hard to replicate a beat tempo that was given to them – they 

may go a little slower or be unable to hear when a new, faster beat is given
3. A poor reader may begin clapping a beat in time but after 4 to 8 beats they can’t maintain 

the beat any longer, getting either faster, slower or out of beat with the teacher of student 
next to them

4. A poor reader may find it hard to start clapping a beat with a group and will come one or 
more beats later

5. A poor reader may struggle to identify when a pattern changes

How to use music learning to improve reading 

If we go back to the intervention used in the Hallam study, known as Rhythm for Reading 
(RFR), the simple outlines for the activities were given in the paper.

1. 10 minutes a week in groups of 10 for 10 weeks
2. Rhythmically, the resources, representing a relatively narrow range of musical styles, 

featured simple metrical hierarchies of classical western music, funk, rock, and pop 
3. The resources included syncopation and metrical complexity in several tracks 
4. The children focused on learning to clap, chant, and stamp their feet in time to the beat of 

a musical track while following simple musical notation
5. The simple musical notation included two levels of subdivision of the beat, restricted use 

of pitch, and restricted use of intervals between pitches

From this description, it seems plausible that a music educator could design a series of ten 
lessons for low readers, aiming to 
improve their reading skills.

The main considerations would be age-
appropriate music that used rhythmic 
complexity the students could cope 
with and would engage them quickly. 

Measurement of change is vital

One of the most important 
considerations when looking to trial any 
intervention that uses music learning to 
improve another learning area outside 
of music is incorporating a measure of 
change that is appropriate.

In this study, a NARA II oral reading test 
was used as the means to test students 
reading levels before and after the 
intervention. 

Read More

Hallam, S. (2019). Can a rhythmic intervention support reading development in poor readers?. Psychology of Music.

Professor Susan Hallam  Emeritus Professor of Education & Music Psychology at 
University College London

Researcher to Follow

Decoding the research on music and 
language

In a school, it is entirely possible that data is already being collected on students reading 
progress that can we use to identify what type of improvement may have occurred as a result 
of a music-based reading intervention. All you have to do is ask!

“Reading ability and 
phonological awareness 
are related to a variety 
of rhythmic abilities, 
including reproduction of 
rhythmic patterns. tempo 
reproduction [and]; tapping 
to the beat of music”

Hallam, S. (2019). Can a rhythmic intervention support 
reading development in poor readers?. Psychology of Music.

https://journals.sagepub.com/doi/abs/10.1177/0305735618771491
http://www.professorsusanhallam.co.uk
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Decoding the research on music and 
language

Personal Brain Buzz
Does your experience of beat keeping abilities with children or adults of any age reflect
reading or language development issues? If so, describe your experience in relation to the
rhythmic skills mentioned (reproduction of rhythmic patterns, tempo reproduction, tapping
to the beat of music, discrimination of stimuli based on amplitude rise times and temporal
patterns).

If not, describe how their rhythmic skills were different and why you think this might have 
come about.

Professional Reflection • Part 1
Experiment Time
Look at your current students and apply the rhythmic skills test to them (reproduction of
rhythmic patterns, tempo reproduction, tapping to the beat of music, discrimination of
stimuli based on amplitude rise times and temporal patterns).

Then, within the bounds of professionalism and sensitivity, find out a little about their 
reading and language development.
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Teaching Brain Buzz
Sketch out one activity that would fit in with the intervention that was described in the 
study and be appropriate for your teaching context and age of students.

1. 10 minutes a week in groups of 10 for 10 weeks
2. Rhythmically, the resources, representing a relatively narrow range of musical styles, 

featured simple metrical hierarchies of classical western music, funk, rock, and pop
3. The resources included syncopation and metrical complexity in several tracks
4. The children focused on learning to clap, chant, and stamp their feet in time to the beat 

of a musical track while following simple musical notation
5. The simple musical notation included two levels of subdivision of the beat, restricted 

use of pitch, and restricted use of intervals between pitches

Decoding the research on music and 
language
Professional Reflection • Part 2

Experiment Time
If possible, pilot your activity and observe the different rhythmic skills of each student. A
good way to do this is to videotape the class and watch it back later, choosing a different
student each time to watch and assess.

Then, relate this, where appropriate and possible, to their reading and language 
development. Keeping your neutral and objective hat on, see if you found any connections 
between the poor beat keepers and struggling readers.

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

Questioning Brain Buzz
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