
 
The Effect of Music-Enriched Instruction on the 

Mathematics Scores of Pre-School Children 
 

Maureen Harris 
Children’s House Montessori 
13145 Riverside Drive East 

Tecumseh,Ontario, Canada, N8N 2M7 
Email: mharris@montessorimozarts.com 

 
 

Abstract 
 

While a growing body of research reveals the beneficial effects of music on education performance the 
value of music in educating the young child is not being recognized, particularly in the area of Montessori 
education. This study was an experimental design using a two-group post-test comparison. A sample of 
200 Montessori students aged 3 to 5-years-old were selected and randomly placed in one of two groups. 
The experimental treatment was an “in-house” music-enriched Montessori program and children 
participated in 3 half-hour sessions weekly, for 6 months. This program was designed from appropriate 
early childhood educational pedagogies and was sequenced in order to teach concepts of pitch, dynamics, 
duration, timbre, and form. The instrument used to measure mathematical achievement was the Test of 
Early Mathematics Ability-3 to determine if the independent variable, music instruction had any effect on 
students’ mathematics test scores, the dependent variable. The results showed that subjects who received 
music-enriched Montessori instruction had significantly higher mathematics scores. When compared by 
age group, 3 year-old students had higher scores than either the 4 or 5 year-old children. 

 
 

The value of music in educating the young child is not being recognized, particularly in the area 
of mathematics. Despite the amount of literature available regarding the effect of music 
instruction on academic achievement, little has been written on different Montessori music 
pedagogies and the effect on students’ math scores. If research of students in the school system 
indicates that learning through the arts can benefit the ‘whole’ child [21]; that math achievement 
scores are significantly higher for those students studying music [17]; and if Montessori 
education produces a more academically accomplished child [3]; then what is the potential for the 
child when Montessori includes an enriched music curriculum? 
 

Education Today and Tomorrow 
 

At the outset of the 21st Century many educators and parents are considering the kind of 
education young people need to become responsible and productive members of a global society. 
Major changes globally are making it increasingly more difficult to prepare the student to be the 
responsible citizen of the future with the life skills to live and work in a global world. 
Recognizing that schooling should enhance the development of creative and responsible citizens, 
we need to consider how such development takes place, and provide rich opportunities for 
learning for all students 
 

Music and Brain Development 
 
The role music plays in the education of the child is the focus of much discussion in education 
today. The baby at play is sculpting a brain that will be used for the rest of his or her life [16]. 
Research results would seem to indicate that the learning and remembering of a melody can occur 



not only before birth but actually before or at the beginning of the third trimester [6] The first 3 
years in a child’s life is a time when music can be used to stimulate the development of nerve 
connections between brain cells necessary for optimal cognitive development [12]  
 

Music and Math 
 

Researchers have found time and again an apparent link between the arts (music most commonly) 
having a positive impact on – reading, math, writing, self-esteem, and brain development. 
Rauscher & Shaw (1997), while studying higher brain function, found a connection to the brain 
linking music lessons to improved spatial-temporal reasoning abilities of four to six year olds. 
While music is viewed as a separate intelligence, there is a high correlation between mathematics 
and music and it is more than a coincidence that math and music are noted for their crossover 
talents. Music involves ratios, regularity, and patterns, all of which parallel mathematical 
concepts [14]. For example, the musical scale is similar to a neat logarithmic progression of 
frequencies. There are also similar connections between patterns of notes and patterns of numbers 
[4]. Students who developed the rhythms for the songs, began to think in multiples of four. They 
realized that if they had sixteen beats of music, they then had four sets of four beats. Students also 
grasped the concept of odd and even as the groups were subdivided into smaller units for 
particular steps or musical rounds [4].  
 
Music enables students to learn multiplication tables and math formulas more easily; rhythm 
students learn the concept of fractions more easily; students who were taught using rhythm 
notation scored 100% higher on fractions tests, and a child may use the ability for logical thinking 
that was developed in the music class to solve problems quite unrelated to music [13]. The core 
question being: “is the ability to learn ‘anything’ enhanced when music, rhythm and movement 
are added and the child is engaged” 
. 

Engagement and Learning through the Arts 
 

Engagement means that children are wholly involved, physically, emotionally, intellectually, and 
socially. Work in the arts requires that children learn how to pay attention to relationships and so 
many of the decisions that are made in life are decisions that cannot be made by appealing to 
formula, recipes, or algorithms. The arts promote that kind of perception and engender that sort of 
thinking. The tools the workforce of tomorrow will need are creative thinking, problem solving, 
risk-taking, teamwork and communication, and are precisely the skills the arts teach [15]. If we 
do not encourage students to master these skills through quality arts instruction today, how can 
we ever expect them to succeed in their highly competitive business careers tomorrow? 
 

Life without Music 
 

A study of five hundred thousand students in forty-five countries has shown that the United States 
is below average in mathematics [8]. A study titled “Musical training improves a child’s ability in 
spatial-temporal reasoning, which is important in mathematics and science education” suggests 
music education be present in schools, preferably starting in preschool, to develop “hardware” for 
spatial temporal reasoning in the child’s brain. The absolute crucial role of spatial temporal 
reasoning in learning difficult math and science concepts must be explored and exploited. Dr. 
Jean Houston of the Foundation for Mind Research says that children without access to an arts 
program are actually damaging their brain. They are not being engaged to non-verbal modalities 
that help them to learn skills like reading, writing, and math [18]. 

 



Montessori Music Research 
 

The decision to support music cannot be made without knowing music’s effect on academic 
achievement and its contribution to a student’s education. The goal is to meet and exceed the 
challenge of giving young children the best possible preparation for the future [5]. Assuming that 
young children’s involvement in music programs provides a conceptual foundation for subjects 
such as mathematics, a study examining the difference in math achievement scores between 
Montessori students who received traditional Montessori instruction and students who received 
music-enriched Montessori instruction predicts positive results [9]. A sample of 250 Casa 
students (ages 3-5) within the jurisdiction of a Montessori School board located in Southwestern 
Ontario was selected for the study. The researcher, an experienced Montessori teacher and music 
specialist, used the Test of Early Mathematics Ability 3 (TEMA-3) assessment for this study 
[7.a]. This instrument measures mathematical achievement 1) concepts of relative magnitude, 2) 
counting skills, 3) calculation skills, 4) knowledge of conventions and 5) number facts (reviewed 
by American Educational research Association, American Psychological Association, and 
National Council on Measurement in Education 1999). All schools were established Montessori 
programs that met recognized affiliation standards. The children in the study, aged 3-5 years, 
were divided into two groups, experimental and control. The experimental treatment was a 6-
month ‘in-house’ music-enriched Montessori program designed from appropriate early childhood 
educational perspectives and based on Kodaly techniques. The program was sequenced to teach 
concepts of pitch, dynamics, duration, timbre and form as well as skills in moving, playing, 
listening, singing and organizing sound. Children participated in 3 half-hour sessions weekly. The 
comparison group received traditional Montessori instruction during this period. Children in both 
groups were post-tested on the TEMA – 3.  

Significance of the Study 
 

Based on these findings it appears that students who received music-enriched Montessori 
instruction had higher levels of mathematics achievement than students who received traditional 
Montessori instruction. When compared by age group, 3-year old students had higher scores than 
either the 4-year old, or 5-year old children. Suggested follow-up research - a longitudinal 3-year 
study following the progress of the 3-year-old students and testing them again at 4 years and 5 
years to see what is the consistent positive effect of enriched music instruction on these students’ 
math ability scores. Further significant findings indicated that the Montessori students performed 
in the high percentile range for mathematics based on the expected norms of the TEMA-3 testing 
tool [7]. Of the Montessori students in the experimental group (those receiving music-enriched 
Montessori instruction) 100% fell in the 90th -99th percentile range. These scores far exceed the 
expected norms of the TEMA-3.  
 
These findings are significant because a grasp of proportional mathematics and fractions is a 
prerequisite to mathematics at higher levels, and children who do not master these areas of 
mathematics cannot understand more advanced mathematics critical to high-tech fields [22]. This 
study offers quantitative results that could help Montessori and early childhood educators 
recognize the value of music-enriched instruction for the young child, and implementing the 
instructional designs used in this study could lead to higher levels of student achievement [10]. 
As the quantity, quality, and availability of empirical studies increases, Montessori and Early 
Childhood educators will have the knowledge to make a stronger connection between their design 
decisions and the evidence of ‘what works’. This is the time to explore how research and practice 
reflects the wider world of early childhood education. 
 



The quality of early childhood education can have long-term effects on a child’s attitude toward 
further education and educational achievement [1]. Evidence indicated that once children’s 
achievement patterns were established, there was a high degree of continuity from that point 
forward, and early attainment set boundaries on later attainment[2] The goal is to meet and 
exceed the challenge of giving young children the best possible preparation for the future and to 
do this a basic part of their learning experiences must be involvement with the arts [19]. 

 
As we embrace the 21st century and face the challenges of the future with and opportunity and 
responsibility to change, research suggests that providing a quality arts education today will 
ensure optimal opportunity for our children to succeed in the highly competitive world of 
tomorrow 
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