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Musical activity as a way of enhancing mathematical reasoning 
 

Statement and Significance of Topic 
 
“Our primary mission as teachers is not to teach music, but to teach the child through 

the vehicle of music. How satisfying to know that the work we do helps nurture all of 

their intelligences…” Goodkin (1997). 

 

According to The New Zealand Curriculum; Mathematics Standards for Years 1-8 

(Ministry of Education, 2009), a considerable proportion of New Zealand students, in 

the upper primary years, do not currently meet the expected curriculum level by the 

end of each year of schooling and “…Current data about the numeracy of adults in 

the workforce gives cause for concern…” (p. 6). 

 

This study will aim to find out what kinds of musical activities can broaden the 

horizons of student thinking and support mathematical reasoning. I will consider how 

the natural patterning of music may assist and ‘nurture’ Gardener’s intelligences that 

Goodkin refers to. How can educators awaken logical/mathematical, visual/spatial, 

kinaesthetic and interpersonal intelligences through music making?  

 

Elliot (1995) suggests that musical activity is a fundamental part of a child’s 

intellectual, cultural, emotional and spiritual development and should not be isolated 

from the rest of the curriculum. Further, it should not only be taught by a music 

specialist. Therefore activities that focus on mathematical development can be 

planned in the primary classroom to ‘draw out’ effective mathematical learning, 

learning through games, songs and rhyme. 
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What effective tools, therefore, can educators use in the primary classroom, already 

challenged by an increasing diversity of students and a demanding curriculum, to 

help their students make connections in mathematics through musical activities?  

 

For the last seven years I have been a teacher both in the primary and specialist 

classroom, as a music teacher. I have always had a passion for music and 

mathematics and have often deliberated ways to help our low mathematics 

achievers who have, despite various interventions, failed to enjoy, understand and 

connect with mathematics. These students have a lack of basic counting skills, place 

value and fraction understanding, difficulty telling the time and struggle to understand 

the concept of shape and space. 

 

In this pilot study I aim to find out how, through music making, educators can teach 

students mathematics using music as a vehicle. I intend to explore how counting and 

clapping games, the use of rhymes, songs and musical instruments may be used to 

support and strengthen the understanding of number for these low achievers. 
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Review of Literature 

 
Music and mathematics in relation to human development. 

 

Jean Piaget (1952) provided a model for cognitive development that is principally 

concerned with the logical/mathematical sphere.  The first stage, from 0-2 years, is 

the sensory motor stage. Here the child learns through direct sensory experience. 

The second stage, from 2-7 years, is the pre-operational stage. Learning takes place 

through the manipulating of objects and noting the consequences. The third stage, 

from 7-11 years is concrete operations, viewing objects in concrete, tangible and 

systematic ways. The fourth stage, from 11years through to adult is formal 

operations, learning abstractly and using logical and deductive reasoning. Here 

mental operations work with symbols and algebraic symbols that children no longer 

need to touch. 

 

Shehan-Campbell (1995) and Goodkin (1996) relate the Piagetian theory to music 

instruction. Musical strategies to support and strengthen the intelligences are 

suggested. The Piagetian theory suggests Campbell (1995), implies that music 

instruction should follow a “…sound before symbol approach…” (p.19). During the 

first stage, from 0-2 years, the sensory motor stage, musical experiences offer 

numerous opportunities to strengthen this intelligence (Goodkin 1996). Patting the 

beat to a song or rhyme gives a feeling of ones. Changing from a pat to a clap brings 

a feeling of twos. Swinging to a waltz gives a feeling of threes.  

 

The second stage, from 2-7 years, is the pre-operational stage and learning takes 

place, according to the Piagetian theory, through the manipulating of objects and 
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noting the consequences. Here musical instruments can become objects to 

manipulate. Arranging the bars on a metalaphone from highest pitch to lowest pitch, 

arranging different scales, playing on hand drums and ordering them from biggest to 

smallest. Here the connection between shape and size, density and tension 

prepares the foundation for mathematics, suggests Goodkin (1996).  

 

The third stage, from 7-11 years, is concrete operations, viewing objects in concrete, 

tangible and systematic ways. Through music, children can move from the concrete 

to the abstract as they manipulate sound through composing and improvising. 

Shehan-Campbell (1995) argues that children “…begin to conserve or to realize the 

invariance of one musical element when another is altered…” (p. 19). 

 

In the fourth stage, formal operations, from 11 years through to adulthood, learning 

takes place abstractly, and logical and deductive reasoning is used. Here mental 

operations work with symbols and algebraic symbols that children no longer need to 

touch.  

 

Gardner (1975, 1979, 1982), cited in Gardner and Hatch (1990), became convinced 

that Piaget’s view of intellect (1970) was unreliable. There was increasing evidence 

that the human mind may be ‘modular’ in design and that separate psychological 

processes appeared to be involved in dealing with linguistic, numerical and other 

symbolic systems, (Gardner, Howard & Perkins, 1974; Gardner & Wolf, 1983 ), cited 

in Gardner & Hatch, (1990). Gardner became disturbed that schools were stressing 

only two forms of symbol use, linguistic symbolization and logical-mathematical 

symbolization. He believed that although these two forms were important in a 
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‘scholastic setting’, other varieties of symbol use were also prominent in human 

cognitive activity. Gardner (1983) proposed the existence of a number of 

intelligences that have the capacity to solve problems.  

 

Gardner’s list included seven intelligences;  logical-scientist sensitivity to, and 

capacity to discern, logical or mathematical patterns ; linguistic- poet sensitivity to the 

sounds, rhythms and meanings of words;  musical- composer abilities to produce 

and appreciate rhythm, pitch, timbre and forms of expressiveness; spatial- navigator 

capacities to perceive the visual-spatial world accurately and perform 

transformations;  bodily- dancer abilities to control one’s body movements 

kinaesthetically, and interpersonal- therapist capacities to discern and respond 

appropriately to the moods, temperaments, motivations and desires of others. 

 

Goodkin (1997) reflects on the satisfaction music educators feel when music is used 

as a ‘vehicle’ to nurture all of Gardner’s intelligences. Logical/mathematical through 

the natural patterning of music, visual/spatial through the working with time in dance 

and space, kinaesthetic through feeling every concept in the body, interpersonal 

through improvisation, composing and self-expression through sound and music and 

linguistic through rhyme, song and poetry. 

 

Research on the impact of musical activity on mathematical development. 
 
The large amount of literature available, establishing a link between music 

participation and academic achievement, suggests that this is an important area of 

interest for many researchers. In particular there is strong evidence, based on meta-

analysis, which suggests significant relationships between music and achievement in 
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mathematics. Several studies show that learning to make music increases the 

association between music and various aspects of mathematical reasoning and the 

association between learning music and understanding mathematics is strongest 

when teaching is based on spatial-temporal reasoning (Gardiner et al., 1996; 

Grandin, Peterson & Shaw, 1998; Rauscher et al., 1997; Rauscher & Hinton, 2006; 

Rauscher & Shaw, 1998; Schulenburg, 2004).  

 

Spatial-temporal reasoning is the ability to visualise mental images and manipulate 

them in a sequence of spatial transformations without a physical body, a high-order 

brain function required for chess, science, engineering and mathematics. Grandin, 

Peterson & Shaw, (1998) suggest “…Some key reasoning features used in spatial-

temporal reasoning: 

• The transforming and relating of mental images in space and time, 

• symmetries of the inherent cortical firing patterns used to compare physical 

and mental images, and 

• natural temporal sequences of those inherent cortical patterns” (p.11) 

 

Grandin, Peterson and Shaw (1998) suggest that music instruction can improve the 

“hardware” in the brain for spatial-temporal reasoning and that spatial-temporal 

reasoning is “crucial” in mathematics. They argue that spatial-temporal reasoning 

can be described as the “built in” ability to recognise symmetry relations among 

cortical firing patterns in a chronological manner and that music, like spatial-temporal 

reasoning, involves the pattern development concept. 
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Martin Gardiner (1996), reported in Nature (May 23, 1996), has argued that only 

certain aspects of music enhance mathematical skills. The study reported data on 

the relationship between arts training and reading and mathematics development. 

Four ‘test arts’ classrooms were given music instruction using the Kodály method 

this included musical games involving pitch and rhythm, all emphasising sequential 

skill development. Two control ‘standard arts’ classrooms received standard music 

and visual arts instruction.  The study demonstrated that after six months the 

students in the ‘test arts’ classrooms were equal on reading skills but considerably 

ahead in maths skills compared to control groups in other classrooms who received 

traditional music instruction.  

 

The following year the students were re-tested and the ‘test arts’ students were once 

again equal on reading and ahead in maths. Gardiner and his colleagues deduced 

that the students in the ‘test arts’ group, using the Kodaly method, requiring 

sequential learning similar to the skills needed in mathematics, became motivated to 

acquire skills, such as pitch, rhythm and melody playing, and that these processing 

skills seem to be transferable to other applications: - music training can therefore 

condition the brain to understand mathematical concepts. 

 

Schellenberg (2004) was interested in researching the collateral benefits that 

extended to non-musical areas of cognition. These ‘transfer effects’ (Barnett & Ceci, 

2002, in Schellenberg, 2004) were thought to be unique to children who had music 

lessons for extended periods of time. He discusses previous findings, consistent with 

the hypothesis, that music lessons promote intellectual development, especially 

during the childhood years when the brain is ‘sensitive’ to environmental influences 
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(Huttenlocher, 2002, in Schellenberg, 2004). He found studies revealing positive 

associations between music lessons and verbal memory, spatial ability, reading 

ability, selective attention and mathematics achievement, (Ho, Cheung & Chan, 

2003; Hetland, 2000; Hurwitz, Wolff, Bortnick & Kokas, 1975; Hurwitz et al., 1975; 

Cheek & Smith, 1999, cited in Schellenberg, 2004).  

 

Research by Costa-Giomi (1999, cited in Schellenberg, 2004) tested the cognitive 

abilities of children who were assigned to piano lessons or no lessons for three 

years. After each year, their cognitive abilities were tested and, for the first and 

second years, the music lesson group scored higher on a subtest of spatial abilities 

than the non-music lesson group. Schellenberg (2004) suggests that it is unclear 

whether the associations stemmed from musical training or structured extracurricular 

activities. Further to this, Gardiner et al., suggests Schellenberg, compared two 

classes of first-grade students receiving two different test arts programmes. One was 

the Kodály method, with an emphasis on singing, clapping, hand signals, and other 

sequenced activities, with two other classes who received standard arts 

programmes. Although the students in the music programme had poorer academic 

achievement than those in the other test arts programme, after 7 months they 

performed better on tests in reading and mathematics. Although the tests results 

looked positive, suggests Schellenberg, “…standard programmes made it impossible 

to control for differences in group dynamics…” (p. 512).  

 

Schellenberg (2004) tested the hypothesis that ‘music makes you smarter’ himself 

with a random sample of 144 children. The children were divided in-to four groups. 

Two groups had either keyboard or vocal lessons, for one year, and the two control 
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groups received drama or no lessons, for one year. IQ was tested both before and 

after the lessons. A small but significant increase in IQ for the children in the music 

groups was found, indicating that music lessons cause small increases in IQ.  

 

Rauscher et al (1997) established a link between music and mathematics. A 

connection that linked music lessons to an improvement in the spatial-temporal 

reasoning skills of four to six-year-olds was found. Tests were given to 78 pre-

schoolers before and after an intervention designed to measure their spatial abilities. 

Out of the 78 children who took part in the study 34, children were given private 

piano and keyboard lessons, 20 received private computer lessons and 24 children 

provided the control. At the end of the 6-month period, significant improvement on 

the spatial-temporal test was found for the keyboard group only. The extent of the 

spatial-temporal improvement was greater than one standard deviation of the 

standardised test. This, “…represents a factor of over 100 compared to a previous 

study in which listening to a Mozart piano sonata primed spatial-reasoning in college 

students…” (Neurological Research, 1997 p. 2). This study shows that music 

instruction produces long-term changes in underlying ‘neural circularity’ and may 

improve the learning in subjects such as mathematics and science that rely heavily 

on spatial-temporal reasoning. Music engages patterns, proportions and uniformity, 

all of which are parallel to mathematics.  

 

Rauscher and Hinton (2006) refer to their research as ‘consistently’ showing that 

young children who participate in ‘music instruction’ score considerably higher on 

tasks that measure spatial-temporal cognition. They argue that the ‘effects’ of ‘music 

instruction’ have been found to continue for at least two years following the 
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termination of instruction.  Brochard, Dufour and Deprés, (2004) suggest that playing 

a musical instrument and reading musical scores develop specific perceptual, 

cognitive and motor skills that are transferable skills. They state that “reading a 

musical score is far less linear than reading a text and relies more on processing 

information on the vertical axis…”, concluding that “such perceptual and imagery 

advantages partly explain why music instruction generally increases children’s 

scoring in visio-spatial tasks…” (p. 235). 

 

First described by the French researcher, Dr Alfred Tomatis, in his book Pourquoi 

Mozart? (1991), the concept of ‘The Mozart effect’ refers to a set of research results 

that suggest that listening to Mozart’s music, in particular his piano concertos, may  

temporarily increase IQ. Campbell (1997) discusses the theory and recommends 

playing a range of classical music to infants in the hope that it will benefit their 

intellectual development. Rauscher, Shaw and Ky (1993) researched the effect of 

listening to music by Mozart on spatial-reasoning and the results were published in 

Nature. Participants were tested after they had experienced three different listening 

conditions: a Mozart sonata, relaxing music and silence. Their work showed that 

there appear to be pre-existing sites in the brain that respond to specific frequencies 

and that there was only a temporary improvement of spatial reasoning, measured by 

the Stanford-Binet IQ test. No student had improving effects beyond the 15-minute 

period in which they were tested. 

 

Rauscher and Hinton (2006) argue that a distinction must be made between 

research on “The Mozart effect”, the effect of listening to a particular Mozart sonata 

on spatial-temporal cognition, and the effects of ‘music instruction’ on cognitive 
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performance. Waterhouse (2006) argues that ‘The Mozart effect’ has proved to be 

difficult to reproduce and cites 16 Mozart effect studies that found no improvement in 

IQ or spatial reasoning. Research by Schellenberg & Hallam (2005) concluded that 

“positive benefits of music listening on cognitive abilities are most likely to be evident 

when the music is enjoyed by the listener” (p. 234). Similar studies by Chabris 

(1999); Nantais & Schellenberg (1999); Schellenberg, Nakata, Hunter & Tamoto, 

cited in Rauscher and Hinton (2006); Thompson, Schellenberg & Hussain (2001), 

support the conclusion that ‘The Mozart effect’ is essentially due to arousal and 

enjoyment rather than to Mozart’s composition. No conclusive data supports the 

existence of ‘The Mozart effect’. 

 

Conclusion 

 

Music and mathematics are clearly connected but in many ways different. There is 

convincing evidence that musical experiences, such as singing and learning to play 

an instrument, can improve brain development (Grandin, Peterson & Shaw, 1998). 

Music seems to be associated with ‘neural circularity’ (Rauscher et al., 1997), and 

elements such as rhythm, beat, tempo, harmony, melody and form contain inherent 

mathematical concepts. Piaget’s model of cognitive development and Gardner’s 

theory of multiple intelligences suggest that children, and in particular younger 

children, should be given the opportunity to sing, play, move and listen to music. The 

different combination of musical experiences could have a positive impact on 

cognition, especially during early childhood years, when brain development is 

sensitive to environmental influences (Huttenlocher, 2002).  
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Studies reveal that music lessons have a positive impact on spatial ability and 

mathematics achievement. Some studies, however, seem to suggest that a reason 

for a positive association with music and mathematics is that children with high IQ’s 

are more likely to take music lessons because they are better educated with affluent 

parents and thus have a common component of ‘general intelligence’ (Orsmond & 

Miller, 1999).  

 

Musical activities all contribute to spatial learning and mathematical skills (Gardiner 

et al., 1996; Grandin, Peterson & Shaw, 1998; Rauscher et al., 1997; Rauscher & 

Hinton, 2006; Rauscher & Shaw, 1998; Schulenburg, 2004).  

 

Music is useful in providing a ‘vehicle’ for nurturing other intelligences and music and 

mathematics “…should keep in touch even as they grow apart and remember their 

common goal- to perceive, reveal and/or create order in apparent chaos…” 

(Goodkin, 1996). 
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Hypothesis 

That musical activity involving pitch melody playing, rhythm, clapping games, song 

and body movement will enhance mathematical reasoning in the primary classroom. 

 

Research Questions: 

1. How do participating students react to this teaching strategy (musical activity) 

in terms of their achievement in relation to pre test scores in Gloss, PAT 

Math’s, ASTLE Reading, Probe Reading, STAR Language and Number? 

2. What are the participating students’ perceptions of musical activity as a 

teaching strategy for mathematics? 

3. To what extent does musical activity increase student motivation in 

mathematics? 

4. How can musical activity be used to assist struggling mathematics learners? 

5. What are the benefits of musical activity as a teaching strategy for 

mathematics in the primary classroom? 
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Proposed Methodology 

This study will use the scientific method of quantitative data using the ‘action 

research methodology’. Action research is defined by Kemmis and McTaggart (cited 

in Phillips, 2008, p. 317) as “trying out ideas in practice as a means of improvement 

and as a means of increasing knowledge about” a given topic (p. 6). Four steps are 

specified to this formal procedure: plan, action, observation and reflection. Watt 

(cited in Phillips, 2008, p. 319) suggests that the action research method is well 

suited to schools since it incorporates an independent methodology, shows respect 

for individuals, is inclusive, is open to diversity of perception, is flexible in approach 

and “ fosters grounded knowledge for changing practice” (p. 319). Action research is 

a self-driven approach to research and is a method to assist social change.  

 

As a practicing classroom music teacher, and special needs committee member in 

my school, it is important for me to be able to find ways to improve mathematical 

reasoning, for our low achieving students, and allow my fellow colleagues to find 

solutions to improve student learning in mathematics. This action research study is 

intended to support teachers so that they can develop new methods of learning and 

encourage a more positive attitude to mathematics for low achieving students.  

 

The quantitative nature of this study will involve the comparison of a ‘treatment 

group’ with a ‘control group, a method of investigation which will “rule out other 

causes except the ones being tested” (Phillips, 2008, p. 153), in the case of this 
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study the intervention of ‘Music Math’s’ will provide the ‘cause’ and comparison 

between the ‘treatment’ and ‘control’ groups. 

  

The participants of this research will comprise of sixteen Year 7 students, eight of 

which will form the ‘treatment group’ and 8 the ‘control group’. The ‘control group’ will 

closely resemble the ‘treatment group’ in as many demographic variables as 

possible. The students will be selected using the following criteria; class  teacher 

referral, Learning Support Centre referral, below average performance in 

Progressive Achievement Tests (PAT’s) in Mathematics, Stanine 2 or below. The 

PAT covers number knowledge, number strategies, geometry, algebra, 

measurement and statistics for students in Years 4-10 (The New Zealand Council for 

Educational Research, 2009). The National Average for students in this age group is 

Stanine 5, with a standard deviation of 0.5.  

 

The parents of the selected students will be notified via a letter (Appendix A) and 

asked to give written consent for their child to be part of the ‘Music Math’s 

programme. Students will then complete an ‘Attitude’ questionnaire (See Appendix 

B) to gage their feelings about mathematics. At the completion of the intervention the 

students will review this questionnaire.  

 

Pre- intervention data, regarding the participants, will be collected (Appendix C). I will 

then pre-test each participant on ‘Number’ Level’s 1 -3, where applicable, (Appendix 

D) and record their ‘Level’ (Appendix E) according to the Number Achievement 

Objectives for ‘Exploring Number’ and ‘Exploring Computation and Estimation’ as set 
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out in the Achievement Objectives for Number, ‘Mathematics in the New Zealand 

Curriculum’ (Ministry Of Education, 1995). The National Average for students in this 

age group is Level 3-4.  However, the Achievement Objectives “define what students 

should be able to achieve after appropriate learning experiences in mathematics” (p. 

16), and effective learning depends on prior understanding and the relationship to 

age and ‘Level’ is very general. 

 

The length of intervention, ‘Music Math’s, will be 16 sessions of 45 minutes duration. 

The sessions will take place twice a week for 8 weeks. I will begin ‘Music Math’s in 

Week 3 of Term 3. The first two weeks of the term will be spent collecting data and 

pre testing the participants on ‘number’. During the ‘Music Math’s sessions the 

students will participate in clapping, singing and counting games, re-arranging 

objects according to pitch, note value games involving clapping, playing and then 

seeing the written symbol, following the “sound before symbol approach” (Campbell, 

1995, p. 19). Other aspects will include instrumental playing, improvisation, aural 

rhythm and music symbol recognition, sight rhythm playing, musical bingo and 

musical fractions. I will keep a reflective journal to act as a planning tool for future 

lessons and to inform myself of the engagement of students’. This reflection is a 

major benefit of ‘action research’ because of the ‘flexible’ approach that exists and a 

change in practice that can be fostered (Watt, 1997, cited in Phillips, 2008). Term 4 

will be spent collecting post test data for both the ‘treatment’ and ‘control’ groups and 

post testing them on ‘number’.  

At the end of the research period data will be analysed and interpreted. Meetings will 

be held with teachers, learning support staff and senior management to discuss 

future implications and any planned change to practice and how, through music 
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making, educators can teach students mathematics using music as a vehicle.  A 

written report will be made available to senior management and the Board of 

Trustees. 

 

 

Ethical Implications and Other Issues 

This research project will consist of students selected on the basis of a range of 

criteria. This includes class teacher referral, Learning Support Centre referral and 

below average performance in Progressive Achievement Tests (PAT’s) in 

Mathematics. I am currently the music teacher at the school and have day-to-day 

contact with the participants’.  It is expected that students will re-act differently to me 

as researcher, rather than as their music teacher. To alleviate any such problems, I 

will endeavor to maintain an open relationship with all parties where they will feel 

valued in the process of constructing knowledge about their mathematical learning. 

Participants (students, teachers and parents) are free to give negative feedback of 

my teaching because they may not realize the relationship between music and 

mathematics. I recognize this but believe that I would ease any such situations by 

emphasizing at the beginning of the unit the importance of being critical to my study 

as a whole. 

 

The researcher, who is also the teacher teaching the unit, will ensure that she is 

carrying out two different roles. To ensure that the role is carried out efficiently, by 

minimizing possible influences of one over the other, a reflective diary will be kept 
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from the beginning to the end of the unit. This will record the progress of each role as 

teacher and researcher. However, as a researcher, I will not manipulate the process 

or the findings to favour my pre-conceived knowledge. In the role of teacher-

researcher I will ensure that my preconceived notions about this research study will 

have no influence by omitting certain information to substantiate my beliefs and 

views.  

 

There is also an issue of whether or not this study will encroach on the normal 

classroom mathematical activities. I will ensure that pupils will be aware that the 

proposed intervention is consistent with the goals of their normal classroom 

mathematics programme and that they will not be disadvantaged by taking part in 

this intervention. 

 

I asked for permission from the Principal and parents to conduct the research and 

the teachers allowed me to access pre-test additional information from their own 

classroom assessment. The information letter (see Appendix A) outlines the 

obligations and the rights of participants. Participation is voluntary and participants 

have the right to withdraw up and until the data has been transcribed and analyzed. 

Parents who have volunteered their children to participate in this research project will 

sign the informed consent slip. The contact details of myself and the Deputy Dean, 

Professor Roger Moltzen, will be included if they wish to raise any concerns. I will 

seek advice from my supervisor, Professor Terry Locke, on resolving conflicts if they 

arise.  
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It is possible that during the group sessions participants could unwittingly give 

personal information regarding themselves and colleagues, including names. If this 

happens I will take caution in how to use that information. If anonymity would seem 

difficult to maintain then I will not bring any harm to the participants and will use 

pseudonym for colleagues as well. 

 

 

Pre and post test results will be available to all teachers and parents. I will send 

copies of the Directed Study, upon completion, via email to the Principal of the 

school and I will notify the teachers that this will be available for them to read. 

 

 

The cultural identity of all participants will be taken into consideration. Materials will 

be selected that are relative to the culture of the school and their respective 

traditions. The material selected will be appropriate for a variety of cultures and 

traditions. 

 
 
 
 

All information collected will be used for the purpose of fulfilling the requirements for 

the Directed Study at the University of Waikato. The information may also be used in 

publishing journal articles and for conference presentations by the author and 

supervisor. Every effort will be made to protect the identity of the participants’ to 

remain anonymous by the use of first names only. Participants’ (students, teachers 

and parents) confidentiality will be respected by ensuring there will be no 

connections made to their identity or the institution involved.  
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Appendix A 
 
Michelle Flint (HOD Music) 
Cambridge Middle School 
Clare Street 
Cambridge 
 
 
Dear Parent/Caregiver 
 
As part of my ‘Masters in Music Education’ study I am currently conducting an inquiry 
into how Music can help support students in Mathematics. For my research I have 
chosen 16 students of similar ability, 8 of which will work with me in a special 
‘Musical Maths’ programme. The other 8 students will be pre and post tested but will 
not work with me. They will continue with their normal mathematics activities in class. 
 
‘Musical Math’s’ takes place on Tuesday, Wednesday and Thursday during normal 
maths time between 9am and 9.45am. Students in the programme will take part in 
musical activities that have been designed to support numeracy through counting, 
subdividing, understanding fractions and algebraic thinking. Testing will be carried 
out before and after the ‘Musical Maths’ programme so that I will be able to measure 
the difference in learning that this programme has made. 
 
Students who have taken part in the programme previously have made significant 
improvements in their mathematical thinking and confidence. I feel that your child 
would gain significantly from this experience. 
 
The programme will run for the duration of this year and will begin approximately in 
Week 5 of Term 3. 
 
All participants will remain anonymous and all information gathered will be treated 
with the strictest of confidentiality. All participants are free to withdraw consent and to 
discontinue participation in the programme at any time without prejudice. 
 
This research is to be assessed by the University of Waikato for examination 
purposes only, but should the question of publication arise, at a later date, 
permission will be sought from the participants. In the event of publication of this 
research, names of students will remain confidential. So also will the name of the 
school where the research took place, unless the school gives its approval. It is 
hoped that this report may be of benefit to the school and to those who take part.  
 
Please feel free to contact me at any time if you would like to know more about the 
programme. You are more than welcome to visit my classroom at any time to watch 
the programme in action. In the unlikely event of a dispute, a participant should raise 
the matter with Professor Roger Moltzen, Deputy Dean, School of Education, 
University of Waikato, PB 3015, Hamilton (email: rim@waikato.ac.nz). 
 
I would appreciate it if you would complete the permission slip below and return it to 
your child’s classroom teacher as soon as possible. 
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Yours sincerely 
 
 
Michelle Flint (HOD Music) 
Musical Maths Co-ordinator 
 
 
 
 
 
 
 
I do/do not (delete as appropriate) give consent for my child: 
 
Name_________________________ Room Number_____________ 
 
To take part in the ‘Musical Math’s ‘ research project. 
 
 
Signed____________________(Parent/Caregiver) 
 
 
Date____________________  
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Appendix B 
 
Name________________ Date________ 
 

Maths Attitude Scale 
Circle the number that you think best describes your 

feelings about maths. 
 

1. How good do you feel you are at maths? 
 
L 1       2       3      4      5      6      7      8      9      10  J                      
 
 

2. How good do your peers think you are at maths? 
 
L 1       2       3      4      5      6      7      8      9      10  J 
 
 

3. How good does your teacher think you are at maths? 
 

L 1       2       3      4      5      6      7      8      9      10  J 
 

4. How good do your Parents/Caregivers think you are at 
maths? 

L 1       2       3      4      5      6      7      8      9      10  J 
 
 
5. Music helps me to be better at maths.  

L 1       2       3      4      5      6      7      8      9      10  J 
 
 

6. I can learn maths and music at the same time. 
L 1       2       3      4      5      6      7      8      9      10   
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Appendix D 
Number Achievement Pre Test 

Level 1 
 
1. Pick up 7 counters, give me 4 counters back. How many 

counters do you have now? Take 5 more counters. How 
many counters do you now have? 

2. Put together 20 cubes. 
3. Write 45, 26, 33, 14, 37 
4. What numbers are these? (12, 35, 67, 41, 79) 
5. Count forwards from 13 
6. Count backwards from 40 
7. Count forwards in 2’s from 8 
8. Count forwards in 5’s from 10 
9. Count backwards in 2’s  from 70 
10. Count forwards in 10’s from 30 
11. Count backwards in 5’s from 55 
12. Count backwards in 10’s from 90 
13. How many cubes do you think I have in my hand? 

Explain? 
14. How many cubes could there be in my jar? Explain? 
15. Split the cubes in to 2 halves. 
16. Split the cubes in to 4 quarters. 
17. 4+8 =                 
18. 7+3 = 
19. 12+ 4 = 
20. Here are 20 cubes, what happens if I sell 7? Show me. 

How could I write that sum down? 
21. How many wheels are there on 3 cars? 
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Number Achievement Pre Test 
Level 2 

 
1. What numbers are these? (234, 110, 109, 569, 204) 
2. What does the 3 mean in 34? 
3. What does the 2 mean in 234? 
4. What does the 1 mean in 21? 
5. Put these numbers in order from the smallest to the largest 

(3, 56, 22, 14, 67, 98, 31). 
6. How many counters my pile? How many in yours? How 

many more do I have than you? How many fewer than me do 
you have? 

7. Look at these circles. What fraction is coloured green? Write 
it down? What fraction is white? 

8. Add these numbers in your head? 4+5 = 7+9= 5+7= 
9. Subtract these numbers in you head? 7-5=   9-6=  8-3= 
10. How can we write these numbers as a sum? 45, 67, 78, 

59 (e.g. 60+8) 
11. How can we write 5+7= another way? (7+5)   
12. Can we write 15-6 as 6-15? 
13. 4x2=8. How else can we write that? (2+2+2+2) (4+4) 
14. What is 6 times 2? How can we write it? 
15. How can we work out 6x10, 3x4, 4x2, 2x4 
16. Which of these numbers are odd numbers: 

2,5,8,9,11,7,22,39,66,8 
17. If you go to the shop with $1.50 and buy 3 pencils costing 

12c each. How much change will you have? 
18. A third of a class of 27 go on a class trip. How many is 

this? 
 
19. There are 24 hours in one day. How many hours are there 

in 1 week? 
 
20. Fractions Worksheet. 
 
 
 



 

Michelle	Flint	 Page	30	
 

Number Achievement Pre Test 
Level 3 

 
1. What place value does the 7 have in 7896? 
2. What place value does the 3 have in 4356? 
3. What place value does the 2 have in 23.25? 
4. Say these numbers: 1.25, 13.45, 0.75 (one point two five, not 

one point twenty five, one and 25 hundredths, one and two 
tenths and 5 hundredths) 

5. Put these numbers in order starting with the largest first  
• 6.2, 5.7, 4.009, 0.0625, 0.45          
• $1.00, 99c, $9, 90c, 10c 

6. Look at these circles what fraction is coloured orange? Write 
them down as fractions. Can any of these fractions be written 
in different ways?  

7. Look at these shapes. Write down the fraction of each 
shaded area. Write these fractions as decimals? 

8. Write this number as a decimal: Forty eight point two five. 
9. Write this decimal number in words: 34.25 
10. Add these numbers together: 

• 0.4 + 0.6 =    
• 0.12 + 0.88 =    
• 0.346 + 0.237 + 0.417 = 

11. Colourful Fraction Circles Worksheet. 
12. Which 4 in 0.444 has the greater value and why? 
13. 6 children decide to save 2/5 of their pocket money how 

much will each save? 
 

Pocket Money List Savings 
Nani $2.00  
Hana $2.50  
Ben $2.60  

Rhonda $3.00  
 


