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and integrate new information.
• Processing speed – This is exactly what it sounds like, processing information faster. 

However, wrapped up in this is the consistency and connectivity of processing which 
both play into maintaining attention and developing cognitive flexibility, which I talk 
about next.

• Cognitive flexibility – This is the cognitive ability to switch between thinking about two 
different concepts, and to think about multiple concepts simultaneously. In a classroom, 
cognitive flexibility could be otherwise known as higher-order thinking. Cognitive 
flexibility comes into play when the students are contemplating a question such as “how 
might our reliance on single-use plastics be impacting climate change?”

• Matrix reasoning – This is the ability to do abstract thinking based on a variety of 
different factors. We see students using matrix reasoning when they are grappling 
with language syntax and grammar, and even simple numerical and mathematical 
understanding requires matrix reasoning. 

• Sensorimotor hand function and bimanual coordination – I have put these together 
because they relate to each other in that sensorimotor hand function is the ability to 
take in information through our hands, but also react to that information and adjust hand 
positions, pressure or movement. Bimanual coordination is the ability that allows our 
hands to do different actions that relate to each other. The best example I have heard 
is using a knife and fork effectively to eat a meal. In the classroom, this level of function 
and coordination would show itself in anything from improved handwriting, faster typing 
or ball and sporting skills.

The final point is a pretty obvious finding within the study; if a student undertook an 
activity like learning a string instrument that required improvements in hand function and 
coordination to such a precise degree, of course these skills should improve over a student 
who was not engaged in that activity. However, the other cognitive skills listed above, taken 
as a group of skills, would very likely have a significant impact on those students’ academic 
performance and self-confidence as a learner. This study provides a significant foundation 
for learning music through an instrument in the classroom/curriculum setting and looking at 
musical and cognitive development as at least a continuous two-year journey.

More to this study than meets the eye

This study brings up more considerations 
than the surface equation: that instrument 
+ school + two years = cognitive 
improvements. For example, do in-school 
music programs have a greater impact than 
after-school music programs? Is learning 
a string instrument better than learning 
other instruments? Is a group learning 
environment better than an individual or 
group + individual learning environment? 
Does this study place classroom-based 
music programs in competition with 
instrumental music programs, or do they 
have a complementary role to play? 
How does this study, based in the Swiss 
education context, differ if implemented in 

Learning to make music vs 
learning about music
The focus of this professional reading is a study that compares the cognitive transfer 
impacts of two types of in-school music programs. One is a music learning program based 
around learning to make music through the vehicle of a group-based string program (called 
“Orchestra in Class” in the study). The other is an equivalent in time music learning program 
based on learning about music through active listening to music, music theory and making 
music with small percussive instruments. In short, it is comparing an instrument music 
learning program with a classroom-based, music appreciation or sensitisation music learning 
program. Even shorter, learning to make music versus learning about music.

Before we get to what they found, let’s take a moment to look at the structure of the study 
to see how far we as educators can go in applying the findings. The first important point 
is this is a randomised study, meaning the 69 children in the string music program and the 
sensitisation music class (otherwise known as classroom-based music appreciation) were 
assigned randomly. This means the possible biases through motivation, parental support or 
family musical background were removed from the study.

The other two notable aspects of the study were that the two programs were comparable 
when it comes to the educational experience of students. Both programs were during school 
time and included as part of the school curriculum, rather than one being in school time and 
the other being an after-school activity. The study also continued for a full two years, which 
is unusual in research as six to 12-month programs cost less and are more manageable. This 
choice follows the now extensive neuromusical research that has found that far transfer 
effects from music learning to other cognitive skills only reliably occurs after at least two 
years.

There is a great deal to take from this study, whether it be the structure 
of music programs or the pedagogical choices that were made with the 

goal of both positive musical and cognitive development.

What did the study discover?

After two years of group music learning in the last two years of primary/elementary school 
(10-12 years of age), through two 45-minute lessons per week, led by professional musicians 
trained in music education, the “Orchestra in Class” group were found to have enhanced 
cognitive and sensorimotor skills in working memory, attention, processing speed, cognitive 
flexibility, matrix reasoning, sensorimotor hand function, and bimanual coordination. 

If I were to describe the application of that long list of skills to the everyday classroom and 
learner, they could look like this.

• Working memory – This is the temporary memory system we use every day to 
remember new information or follow instructions with multiple parts. Every piece of new 
learning first goes into our working memory before transferring to our other memory 
systems. Students who have good working memory integrate new information more 
readily and progress through new content faster.

• Attention – There are several types of attention, but in a nutshell, maintaining attention 
throughout the school day means more time on task and more opportunity to take in 
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learning about music
the American, Australian or Asian school contexts and structures?

That is a lot of questions which could never have one single answer, but here are my thoughts 
and in the teaching reflections, you will get the opportunity to debate them also. I would 
suggest when going into discussions about these questions to keep in mind the touchpoint 
“What will lead to both musical and cognitive development for every child who participates 
and how closely am I keeping to the true needs of the contexts and students, rather than my 
personal experience or belief?”

• Do in-school music programs have a greater impact than after-school music 
programs? I have a personal preference for in-school music programs because 
they convey to the student that this is a part of my core learning, enhances the social 
cohesion of the class, develops a group experience of music-making and encourages 
class and specialist teachers to make cognitive connections across subject areas.

• Is learning a string instrument better than learning other instruments? I have seen 
great musical and cognitive results across music programs utilising strings and wind 
instruments. A large number of studies have focused on strings, especially when the 
participants start at age six years when wind instruments are not appropriate. This 
focus has also been based on research that has shown the fine motor and auditory 
requirements of strings require higher cognitive load and therefore greater potential 
for cognitive development. I am not convinced yet that there is a clear “winner” in this 
question because the practicalities of the school context, community culture and 
student interests may play just as large a role in the musical and cognitive development 
of the students.

• Is a group learning environment better than an individual or group + individual 
learning environment? This is again a tricky area when it comes to the research 
because, as a music educator, it is hard to glean the detail of a teaching approach from 
just a few sentences in a research paper. However, reading across multiple studies, it 
appears to me that the combination of the group (ensemble) learning and individual or 
small group tuition yields the best and most sustainable results. This combination can 
occur in a predominantly group learning situation, so it all comes down to the pedagogy.

• Does this study place classroom-based music programs in competition with 
instrumental music programs, or do they have a complementary role to play? This 
study does compare them for cognitive development outcomes, but I am not sure it 
favours one over the other. The deciding factor for me is the making of music as the 
primary vehicle for learning. In a string music program, this seems easy to do, however 
integrating listening and theory skills should remain important and consistent. In 
the classroom music program outlined in this study, the focus seems to have been 
far more on passive learning, listening and understanding, rather than gaining the 
same understanding through doing or making music. The classroom programs I have 
observed which could promote cognitive development are far more active, with singing, 
moving and playing music being the primary vehicle through which students are 
learning about music.

• Does this study, based in the Swiss education context, differ if implemented in the 
American, Australian or Asian school contexts and structures? For me, the answer has 
to be yes, because there are more factors than just what the music program consists of. 
There is past education experience, levels and types of teacher training, parental and 
school expectations, family musical background and access to space and instruments, 
just to name a few. I think a more productive approach is to take the sequence of 

learning which is outlined in more detail than usual on Page 4-6 in the study, and then 
use educational judgement as to how those same elements can be replicated in each 
school and cultural context.

There is a great deal to take from this study, whether it be the structure of music programs or 
the pedagogical choices that were made with the goal of both positive musical and cognitive 
development. Ultimately, the researchers pointed directly to the possible implications of 
music learning for every child.

“Apparently, learning to play a complex instrument in a dynamic group setting impacts 
development much stronger than classical sensitisation to music. Our results, therefore, 
highlight the added value of intensive musical instrumental training in a group setting within 
the school curriculum. These results encourage general implementation of such training in 
public primary schools, thus better-preparing children for secondary school and for daily 
living activities.” (p.1)

Read More

James, C. E., Zuber, S., Dupuis-Lozeron, E., Abdili, L., Gervaise, D., & Kliegel, M. (2020). Formal string instrument training in a class setting 
enhances cognitive and sensorimotor development of primary school children. Frontiers in neuroscience, 14, 567.

Researcher to Follow

https://www.frontiersin.org/articles/10.3389/fnins.2020.00567/full?utm_source=F-AAE&utm_medium=EMLF&utm_campaign=MRK_1365539_55_Neuros_20200630_arts_A
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Learning to make music vs 
learning about music

Personal Brain Buzz Experiment Time
Pick one of the big questions at the end of the Professional Reading and list three key 
points on both sides of the argument.

1. Do in-school music programs have a greater impact than after-school music programs?
2. Is learning a string instrument better than learning other instruments?
3. Is a group learning environment better than an individual or group + individual learning 

environment?
4. Does this study place classroom-based music programs in competition with 

instrumental music programs, or do they have a complementary role to play?
5. How would this study, based in the Swiss education context, differ if implemented in 

the US, Australian or Asian school contexts and structures?

If you have the opportunity with a colleague, compare your three key points to their key 
points. Try to listen openly and think deeply about the counter-arguments to your preferred 
answers.

Professional Reflection • Part 1
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Teaching Brain Buzz Experiment Time
Outline your current thinking on the active versus passive music learning experience. Do 
you agree with the idea of active being time on instrument or singing and passive being 
listening to explanations or instructions? This is not an indication of good or bad, active 
or passive, teaching strategies, but an opportunity to examine your teaching practice in an 
area that we can tend to become unaware of as we move further towards mastering our 
practice.

Examine the amount of active music learning that you do with your students. What is the 
percentage break down of time they spend playing versus you spend explaining? Be brave 
and ask a student to time the active vs passive and see what you find. This question does 
not imply that students should be on their instruments every moment of the lesson, but it is 
sometimes good to step back and look objectively at this small element of your teaching.

This experiment should be done in a teacher-directed class, not a student-directed 
practical lesson.

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

Questioning Brain Buzz

Learning to make music vs 
learning about music
Professional Reflection • Part 2
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