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Abstract

The purpose of this study is to determine if there is a correlation between grades and playing an instrument.
Furthermore, it will be determined if the number of hours one spends practicing their instrument and how long one
has played their instrument affects one’s grade in a class. The data for this study was obtained through a Google Form
and was targeted towards middle and high school students in the United States. Results of this study concluded that
there is a correlation between playing an instrument and one’s grades in certain subjects. It was also determined that
the amount of time spent practicing or how long one has played an instrument also had an impact on one’s grades in
certain subjects.
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1. Introduction

Nowadays, there is a popular belief that music increases intelligence and/or grades. It has been statistically
proven that “formal exposure to music in childhood is associated positively with IQ and academic performance”
(Schellenberg, 2006). The results of this study don’t necessarily mean that students with a higher IQ receive higher
grades, but it does contribute to popular belief. A study conducted on the grades of over 50,000 secondary school
students in British Columbia determined that there is a symmetrical relationship between participation in music and
academic achievement (Gouzouasis, Guhn, & Kishor, 2007). Using linear regression, the authors examined the
extent to which grades in music courses predicted grades in mathematics, English, and biology, and found a positive
correlation across all three cohorts which implies that music can be a “viable and useful predictor” of academic
achievement. However, this study was limited to two years and relied upon grades in music classes, rather than any
other measure of musical ability or time dedicated to practice. A more recent broad study of academic achievement
in 110,000 7-12 grade students conducted by Guhn et. al determined that “music participation was related to higher
scores on all 4 subjects [mathematics, science, two years of English] and these relationships were stronger for
instrumental music than vocal music” (Guhn, Emerson, & Gouzouasis, 2020). This study controlled for differences
in sociodemographic backgrounds and academic achievement prior to year 7, in an effort to exclude factors other
than music courses that could contribute to high grades in core subjects, and still revealed higher academic outcomes
for students who took school music courses relative to those who took none. Finally, a study on the psychosocial
functioning of 354 students aged 16 to 19 focused on selected dimensions of emotional intelligence stress-coping
strategies, and the results suggested that “music students are more aware of the emotions they feel, both positive and
negative; express their emotions more easily; and can effectively use their knowledge about the emotions they
experience.” (Nogaj, 2020). However, simply stating that there is a relationship between playing an instrument and
grades raises questions of whether time spent per day and over the years impacts one’s grades in certain subjects.
Therefore, the purpose of this study is to not only determine if there is a general correlation between grades and
playing an instrument, but it is also to analyze the effect time per day and over the years has on one’s grades.
Investigating the relationship between grades and playing an instrument can not only benefit students but
instructors as well. For example, the main reason why playing an instrument affects one’s grades in classes
positively is because it triggers both sides of the brain simultaneously (Stoklosa, 2016). Thus, instructors could
create activities that mirror the actions of playing an instrument, which would then help the student and their grades.
Because funding for music and arts is shrinking in American education, research that can prove that musical
education assists in overall academic success would possibly gain support for this funding again.

2. Methods

In order to gain the results needed, respondents answered ten questions related to age, grades, and/or
instruments/singing. Three questions were multiple choice and seven were open-ended. All questions were written
in English. Respondents were asked to provide their average numerical math, science, and humanities grade over the
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past 2-3 years. This would give a more accurate representation of the grade as a whole. Respondents were then
asked to list out the instrument(s) they play, whether or not they sing, how long they’ve played the instrument(s),
and how long they practice their instrument(s) each week. The questions asked were tailored so that they would
answer different statistical questions than the ones commonly asked by researchers.

2.1 Hypothesis

It was initially hypothesized that there would be a positive correlation between high grades and playing an
instrument. More specifically, it was hypothesized that there would be the highest correlation between grades in
STEM classes compared to grades in humanities classes. Furthermore, it was anticipated that there would be a
positive correlation between how long one has played their instrument and their grade in their math class.

2.2 Data Collection

Google Forms was used to create the survey. To distribute the survey, the link was sent out to the multiple
Skype chats affiliated with Stanford Online High School. Instructors and counselors were also asked to send the
survey to their students. Then, the survey was posted on SurveySwap, a website where respondents fill out your
survey in exchange for filling out theirs. The survey was also posted on LinkedIn. Finally, the survey was posted on
Reddit; specifically, the subreddits r/assistance and r/samplesize.
For this survey, the sample size would be representative of all middle and high school students in the U.S.
An online calculator was used to help me determine how many respondents are needed. Given that the confidence
level is 95%, the margin of error is 5%, and that there are 50.8 million middle and high school students in the U.S.
as of 2021, the representative sample size was 385 respondents. For further details, please view the references below
that includes the link to the calculator used to calculate the ideal sample size. However, given the nature of the
survey and the time frame given, only 104 responses were used in this calculation.
The survey was created through Google Forms. Because the answers were recorded through Google Forms,
the data was imported into a Google Spreadsheet, which allowed for an accurate method of collecting and analyzing
data. Through the usage of VassarStats and Google Spreadsheet, the survey responses were analyzed. The two main
tests used were the Chi-Square Test for Association, and the Product Moment Correlation Coefficient (PMCC).

3. Data and Statistical Analysis

There are 5 variables in question: how long one practices their instrument (ratio), how long one has played
their instrument (ratio), and numerical grade in their math, science, and humanities classes (ratio). Whether or not
the respondent played an instrument and whether or not they continued to play the instrument was measured on a
nominal scale. The raw data is linked to a Google Sheets spreadsheet on the Appendix page below. Two statistical
tests were used in the analysis of the level of significance and/or correlation of the data.

3.1 Chi-Square Test for Association

The first test was the Chi-Square Test for Association. This statistical test determines if there is an
association between two variables. This test requires the data to be a form of count data, which includes ordinal and
nominal. This test was performed six times: the first to determine if there was a correlation between math grades and
playing an instrument, the second to determine if there was a correlation between science grades and playing an
instrument, the third time to determine if there was a correlation between humanities grades and playing an
instrument, the fourth, fifth, and sixth times to determine if there was a correlation between how long one has played
an instrument and their math, science, and humanities grades, respectively. These observations were measured on
either a nominal or ratio scale. To perform this test, part of the data had to be converted from ratio to ordinal scale.
The math, science, and humanities grades were converted to ordinal scale because numerical grades were
transformed into letter grades. For example, any grades between 90-100 were classified as A, 80-89 were classified
as B, 70-79 were classified as C, and 60-69 were classified as D. The years one has played an instrument were
converted to an ordinal scale by classifying the numerical years as categorical variables. For example, playing an
instrument from 0-4 years was classified as “minimal experience,” 5-9 years was classified as “medium experience,”
and 10-14 years was classified as “high experience.” This test was performed manually through Google Sheets. The
null hypothesis is that there is no association between the two variables. The alternative hypothesis is that there is an
association between the two variables. If the calculated chi-square value exceeds the appropriate critical value, the
result is deemed statistically significant.
The first chi-square association test determined that there is a highly statistically significant association
between playing an instrument and one’s math grades. The null and alternative hypotheses are the same as those
listed above. The calculated chi-square value was 16.75. Given that the degrees of freedom were 3, the 0.05
threshold critical value was 7.81 and the 0.01 threshold critical value was 11.34. The chi-square value was greater
than both the 0.05 threshold and the 0.01 threshold critical value. Table 1 is a contingency of the data points to
present an organized way of the data used to perform the chi-square association test.
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Table 1: Chi-square Table for Playing an Instrument (Y/N) and Math Grades
The second chi-square association test determined that there is not a statistically significant association
between playing an instrument and science grades. The null hypothesis, alternative hypothesis, method for
determining statistical significance, critical values, as well as the degrees of freedom, are all the same as mentioned
above. The calculated chi-square value was 1.94. The chi-square value was smaller than both the 0.05 threshold and
the 0.01 threshold critical value. Table 2 is a contingency of the data points to present an organized way of the data
used to perform the chi-square association test.

Table 2: Chi-square Table for Playing an Instrument (Y/N) and Science Grades
The third chi-square association test determined that there is not a statistically significant association
between playing an instrument and one’s humanities grades. The null hypothesis, alternative hypothesis, method for
determining statistical significance, critical values, as well as the degrees of freedom, are all the same as mentioned
above. The 0.05 and 0.01 threshold critical value is also the same. The calculated chi-square value was 6.25. The
chi-square value was smaller than both the 0.05 threshold and the 0.01 threshold critical value. Table 3 is a
contingency of the data points to present an organized way of the data used to perform the chi-square association
test.

Table 3: Chi-square Table for Playing an Instrument (Y/N) and Humanities Grades
Please note that for the following three chi-square association tests, a slight change was made. For
respondents that played multiple instruments, the number of years that was greatest was used as the data point.
The fourth chi-square association determined that there is not a statistically significant association between
how long one has played an instrument and one’s math grades. The null hypothesis, alternative hypothesis, method
for determining statistical significance, critical values, as well as the degrees of freedom, are all the same as
mentioned above. The 0.05 and 0.01 threshold critical value is also the same. The calculated chi-square value was
4.41. The chi-square value was smaller than both the 0.05 threshold and the 0.01 threshold critical value. Table 4 is a
contingency of the data points to present an organized way of the data used to perform the chi-square association
test.
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Table 4: Chi-square Table for Level of Experience and Math Grades
The fifth chi-square association determined that there is a statistically significant association between how
long one has played an instrument and one’s science grades. The null hypothesis, alternative hypothesis, method for
determining statistical significance, critical values, as well as the degrees of freedom, are all the same as mentioned
above. The 0.05 and 0.01 threshold critical value is also the same. The calculated chi-square value was 9.98. The
chi-square value was greater than the 0.05 threshold but smaller than the 0.01 threshold critical value. Table 5 is a
contingency of the data points to present an organized way of the data used to perform the chi-square association
test.

Table 5: Chi-square Table for Level of Experience and Science Grades
The final chi-square association determined that there is no if there was not a statistically significant
association between how long one has played an instrument and one’s humanities grades. The null hypothesis,
alternative hypothesis, method for determining statistical significance, critical values, as well as the degrees of
freedom, are all the same as mentioned above. The 0.05 and 0.01 threshold critical value is also the same. The
calculated chi-square value was 2.56. The chi-square value was smaller than both the 0.05 threshold and the 0.01
threshold critical value. Table 6 is a contingency of the data points to present an organized way of the data used to
perform the chi-square association test.

Table 6: Chi-square Table for Level of Experience and Humanities Grades

3.2 Product Moment Correlation Coefficient

The second test was the Product Moment Correlation Coefficient, otherwise known as the PMCC. This test
measures the linear correlation between two variables. The PMCC draws a line of best fit between the data points
and the correlation coefficient, r, determines how far away the data points are from the line. The PMCC is a
parametric test. A parametric test was the best fit for the data because a parametric test assumes a roughly normal
distribution, meaning that the results of this test will have more statistical power. This test requires the observations
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to be on an interval/ratio scale. This test was performed three times: the first time to determine if there was a linear
correlation between math grades and how long one practices their instrument each week, the second time to
determine if there was a correlation with science grades, and a third time to determine if there was a correlation with
humanities grades. These observations were all measured on a ratio scale. For respondents that played multiple
instruments, the average practicing time of all instruments was used. This test was performed through the use of an
online calculator from VassarStats. The null hypothesis is that there is no linear correlation between the two
variables. The alternative hypothesis is that there is a linear correlation between the two variables. If the calculated
sample value exceeds the appropriate critical value, the correlation coefficient, r, is deemed statistically significant.
If the calculated two-tailed P-value is smaller than either 0.05 and/or 0.01, the result is (highly) statistically
significant.
The first PMCC test determined that there is evidence of a positive linear correlation between math grades
and how long one practices their instrument each week. The null hypothesis, alternative hypothesis, and method for
determining statistical significance are all the same as mentioned above. The calculated r value was 0.2074. Given
that the degrees of freedom were 102, the 0.05 threshold critical value was 0.195 and the 0.01 threshold critical
value was 0.254. The r value was greater than the 0.05 threshold critical value but less than the 0.01 threshold
critical value. The calculated P-value was 0.034739. This value is smaller than 0.05 but larger than 0.01. Figure 1 is
a scatterplot of the data points to present an organized way of the data used to calculate the correlation coefficient.

Figure 1: Scatterplot of Hours Spent Practicing Per Week vs. Math Grade
The second PMCC test determined that there is evidence of a positive linear correlation between science
grades and how long one practices their instrument each week. The null hypothesis, alternative hypothesis, method
for determining statistical significance, critical values, as well as the degrees of freedom, are all the same as
mentioned above. The calculated r value was 0.2449. The r value was greater than the 0.05 threshold critical value
but less than the 0.01 threshold critical value. The calculated P-value was 0.012259. This value is smaller than 0.05
but larger than 0.01. Figure 2 is a scatterplot of the data points to present an organized way of the data used to
calculate the correlation coefficient.
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Figure 2: Scatterplot of Hours Spent Practicing Per Week vs. Science Grade
The third PMCC test determined that there is evidence of a positive linear correlation between humanities
grades and how long one practices their instrument each week. The null hypothesis, alternative hypothesis, as well
as the method for determining statistical significance, are all the same as mentioned above. The calculated r value
was 0.2967. The 0.05 and 0.01 threshold critical value was the same as the previous paragraph, given that the
degrees of freedom remained the same. The r value was greater than both the 0.05 threshold critical value and the
0.01 threshold critical value. The calculated P-value was 0.002210. This value is smaller than both 0.05 and 0.01.
Figure 3 is a scatterplot of the data points to present an organized way of the data used to calculate the correlation
coefficient.

Figure 3: Scatterplot of Hours Spent Practicing Per Week vs. Humanities Grade
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4. Conclusion

Overall, the conclusions drawn from the statistically analyzed data are that 1) there is a correlation between
playing an instrument and one’s grades in math, 2) there is a correlation between how long one has played an
instrument and one’s grades in science only, 3) there is a positive significant correlation between how long one
practices their instrument each week and one’s grades in math and science, and 4) there is a positive highly
significant correlation between how long one practices their instrument each week and one’s grades in humanities.
The analyzed results support the original hypothesis. The data for the humanities grades vs. how long one practices
their instrument each week was more supportive because the calculated value exceeded the critical value for the 0.01
threshold (99%). Realistically, these conclusions only point to the fact that people who play an instrument have
higher grades in general. Any assumptions cannot be safely drawn about the psychological and/or neurological
explanations for the data because the four conclusions mentioned above are not cohesive.
For the chi-square test for association that determined if playing an instrument affected one’s math, science,
and humanities grades, some categories had a value of 0 for the observed frequencies. For example, there was no
one in the data that played an instrument and had a C in their math class. This then led to the numerical operation of
“0/0” while calculating the chi-square values. For simplicity, these values were simplified to 0, but this may have led
to a discrepancy in my final result.

5. Future Research

Future research could be done on a larger population to gain a more representative sample as well as more
representative conclusions. Additionally, it would be more beneficial if research was done not solely based on
grades, but perhaps include additional factors, such as the subject that respondents found was easiest for them or
most intuitive.
If this project was carried out again, the questions about how long one practices their instrument each week
and whether or not they sing would be removed. These questions were not relevant to the survey. The majority of
efforts would be focused on a more longitudinal study including younger students who are just starting out in
learning an instrument so that their grades can be tracked over time by doing a similar study with a wide range of
participants every year.
Because it was proved that there is a correlation between playing an instrument and one’s grade in math,
math teachers could incorporate musical aspects into their classes. James DiComenico investigates this idea in his
paper. He surveyed 46 teachers regarding their use of music in classrooms and conducted an interview with an
instructor that has 23 years of teaching experience. Through his survey, DiComenico determined that 40% of
teachers use music daily to alter their student’s mood, 52% of teachers sometimes use music to teach core subjects,
40% use music quite often to promote creativity and personal expression, and 40% of teachers sometimes use music
to help with classroom management. DiComenico concluded his paper by writing that music has multiple benefits,
including improving engagement, focusing concentration, and triggering imagination (DiComenico, 2017).
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