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{ǘǳŘŜƴǘǎΩ /ƘŀƴƎŜ ƛƴ aŀǘƘ aŀǊƪǎ ƛƴ wŜǎǇƻƴǎŜ ǘƻ ¢ŀƪƛƴƎ ŀ /ƻƳǇǳǘŜǊ {ŎƛŜƴŎŜ Course 

Aaryan 

SNCD2N-02, Vincent Massey Secondary School ς Windsor, ON 

Abstract 

The question investigated is how would taking computer science in grade school affect high school 

success in math? The relevance of the experiment revolving around this question lies in Canadian 

ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ŀǾŜǊŀƎŜǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǿƻǊƭŘ ŀƴŘ ǘƘŜ ŜǾŜǊ-growing importance of technology in 

modern sociŜǘȅΦ Lǘ ƛǎ ǊŜŎƻǊŘŜŘ ǘƘŀǘ ŦƻǊ ǘƘŜ Ǉŀǎǘ ŦŜǿ ȅŜŀǊǎ ŀǾŜǊŀƎŜ /ŀƴŀŘƛŀƴ ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ƳŀǊƪǎ ŀǊŜ 

declining and lower compared to other countries with similar education quality (McMahon, 2014). Also, 

technology is playing an increasingly important role in present time, so an increase in understanding of it 

and how it works will give a greater understanding of the world. To find a possible verdict to this 

question, math marks were recorded of 20 grade 10 students; both their early grade 9 marks and early 

grade 10 ones. 10 of these students begin taking computer science in their grade 10 year while 10 did 

not, this will allow for analyzation of what exposure to computer science does. The results of the data 

ŎƻƭƭŜŎǘƛƻƴ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƘƻ ŘƛŘƴΩǘ ǘŀƪŜ ŎƻƳǇǳǘŜǊ ǎŎience improved an average of 1.4% in 

their math marks while the students who did take computer science improved an average of 6.25% in 

their math marks from last year; the students who took computer science improved 4.85% more than 

the students who did not on average. The implications of this data can range from many things, but it all 

stems from one main application; education. Implementing basic computer programming in elementary 

education would allow for greater understanding in math and improvement in averages across 

ƎŜƴŜǊŀǘƛƻƴǎ ǎƛƴŎŜ ǘƘŀǘ ƛǎ ǿƘŀǘ ƘŀǇǇŜƴŜŘ ǘƻ ǘƘŜ ƳŀƧƻǊƛǘȅ ƛƴ ǘƘŜ ƎǊƻǳǇ ƻŦ ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ƳŀǊƪǎ ǿƘƻ ǘƻƻƪ 

computer science.     

 

Introduction 

This experiment analyzes the effects on 

ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ƳŀǊƪǎ ǿƘŜƴ ƭŜŀǊƴƛƴƎκpractising 

computer science. Data collected will be compared to 

change in math marks of students not learning 

computer science, both recordings of prior and during 

their grade 10 years. The purpose of doing this will be to 

see if learning computer science gives worthwhile 

benefits to overall logical thinking but specifically 

adequacy in mathematics. If the effect is negative, it will 

clear up possible misconceptions that coding involves 

the same parts of the brain as used in math. However, if 

the results show positive effects it could give a reason 

why computer programming should be pushed to be an 

addition to the education system. 

     

/ŀƴŀŘƛŀƴ ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ƳŀǊƪǎ ƘŀǾŜ been 

declining for the past few years and the curriculum itself 
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is being blamed for it (McMahon, 2014), so changes 

need to be made. Implementing computer science to 

the curriculum could introduce kids to an array of future 

career opportunities and provide a fun subject that 

could benefit them. Also because of the ever-growing 

importance of technology in modern society (Dishman, 

2016), it would be logical to prepare the next 

generations in these useful skills. Therefore because of 

these reasons, this experiment is investigating how 

would taking computer science in grade school affect 

high school success in math?  It is hypothesized that if 

computer science is taken in grade school, then average 

high school math marks will rise because math 

proficiency is prominent in good programmers (Parnin, 

2014).  

 

This is hypothesized because coding requires 

use of parts of the brain that handles problem-solving 

and computational thinking (Missio, 2017) and these 

skills are used in higher level math. Coding also provides 

a way to connect math to real-world context, which 

ƳŜŀƴǎ ǎǘǳŘŜƴǘǎΩ ǎǳŎŎŜǎǎ ƛƴ ǿƻǊŘ ǇǊƻōƭŜƳǎ ǿƻǳƭŘ ōŜ 

likely to increase. 

 

Methods 

Give a survey to 24 grade 10 students who take 

grade 10 enriched math and grade 11 computer 

science. (see below) 

SURVEY 

1.) Do you enjoy learning computer science? 

a.) Yes, very b.) Not particularly  c.) I dislike the 

course 

 

2.) Do you agree that coding needs you to problem 

solve critically and logically? 

a.) Yes, it makes me think critically and logically 

ōΦύ L ŘƻƴΩǘ ƴƻǘƛŎŜ ŀƴȅ need to think critically during 

coding 

c.) I think less critically during coding than normal 

 

оΦύ 5ƻ ȅƻǳ ǘƘƛƴƪ ȅƻǳΩǊŜ ŘƻƛƴƎ ōŜǘǘŜǊ ƛƴ ƳŀǘƘ ŎƻƳǇŀǊŜŘ 

to last year? 

ŀΦύ  ¸ŜǎΣ LΩǾŜ improved      b.) No noticeable change      

c.) Worse than before   

 

4.) Do you think there are many career opportunities 

in computer science? 

a.) Yes      b.) Unsure      cΦύ L ŘƻƴΩǘ ǘƘƛƴƪ ǎƻ 

Once data is collected add up total number of 

answers for each question to calculate the percentage 

of students picking each choice/answer. 

 

GŜǘ мл ƎǊŀŘŜ мл ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ƳŀǊƪǎ ŦǊƻƳ ǘƘŜ 

first two math tests in grade 9, obtain from Edsby 

online. These students took enriched math both years 

and grade 11 computer science in grade 10. Next, get 

the average of the first two math tests in grade 10 from 

those same grade 10 students, obtain from report card. 

Average tests in grade 9 and then calculate percent 

change for test average in grade 9 to average in grade 

10 for each and the average percent change from all 10 

students. 

  

Once completed get 10 different grade 10 

ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ƳŀǊƪǎ ŦǊƻƳ ǘƘŜ ŦƛǊǎǘ ǘǿƻ ƳŀǘƘ ǘŜǎǘǎ ƛƴ 

grade 9, obtain from Edsby online. These students must 

have taken enriched math both years and did not take 
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grade 11 computer science in grade 10. Get the average 

of the first two math tests in grade 10 from the new set 

of grade 10 students, obtain from report card. Average 

grade 9 tests of the new set of grade 10 students, 

calculate percent change for test average in grade 9 to 

average in grade 10 for each student and then find the 

averŀƎŜ ƻŦ ŀƭƭ мл ǎǘǳŘŜƴǘǎΩ ǇŜǊŎŜƴǘ ŎƘŀƴƎŜǎΦ 

 

 In this experiment, the independent variable is 

the grade 11 computer science course. Students tested 

took enriched math in grade 9 and 10 but the difference 

between one of the groups and the other is that one 

took the grade 11 computer science course in grade 10 

while the other did not. This allows for a clear and 

distinct difference letting conclusions to be made based 

on this major difference.  

 

The dependent variable is the percent change in 

the average of the first 2 math tests in grade 9 

compared to the first 2 math tests in grade 10. The 

dependent variable is measuring this for the group of 

students who took grade 11 computer science in grade 

10 and the group that did not. These are searched to 

actually see the affect computer science has on math; 

to help answer the guiding question. Another 

dependent variable measured is the number of students 

taking the computer science course that enjoyed it and 

the most popular answers for each question in the 

survey. The ƴǳƳōŜǊ ƻŦ ǎǘǳŘŜƴǘΩǎ ŎƘƻƛŎŜ ǇŜǊ ŀƴǎǿŜǊ ƛƴ 

the survey was recorded to analyze various qualitative 

Řŀǘŀ ŀƴŘ ǎŜŜ Ƙƻǿ ǎǳōƧŜŎǘǎΩ ŦŜŜƭƛƴƎǎ ŀƴŘ ƻǇƛƴƛƻƴǎ 

towards computer science are. 

 

In this experiment, one of the controlled 

variables is that for both groups of students consisted 

the same students for each group for grade 9 and 10. 

¢Ƙƛǎ ƴŜŜŘǎ ǘƻ ōŜ ŎƻƴǘǊƻƭƭŜŘ ƻǊ ŜƭǎŜ ǘƘŜǊŜ ǿƻǳƭŘƴΩǘ ōŜ ŀƴ 

accurate correlation. If one set of students were 

recorded for grade 9 and another for grade 10, the data 

could suggest drastic improvement or decline when in 

actuality it could be the varying skills in math between 

students. Another controlled variable for both groups is 

the taking of enriched math in both grade 9 and 10. This 

needed to be kept the same because different levels of 

math courses might teach differently or at a different 

pace/environment. If enriched math is taken both years 

ƛǘ ƛǎ ǊŜŀǎƻƴŀōƭŜ ǘƻ ǎŀȅ ǘƘŜ ǎǳōƧŜŎǘǎΩ ƘŀǾŜ accustomed to 

the style and environment that course has. Something 

else that is kept the same was the school the students 

went to in grade 9 and 10. This variable is controlled for 

the reason that overall average school math proficiency 

can differ from school to school and consistent base 

level education can be achieved easily if all the teachers 

and students are interacting in one place. 
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Results  

 

 

 

 

 

 

 

 

 

 

Table 1 - Students Who Took Grade 11 Computer Science in Grade 10Ωǎ ƳŀǘƘ ƳŀǊƪǎ ŀƴŘ ŎƘŀƴƎŜ 

 

 

 

 

 

 

 

 

 

 

Table 2 - Students who ŘƛŘƴΩǘ ǘŀƪŜ grade 11 computer science in grade 10Ωǎ ƳŀǘƘ ƳŀǊƪǎ ŀƴŘ change 

 

 

 

Grade 9 
Math Mark 

Test 1 

Grade 9 
Math Mark 

Test 2 

Avg. of 
Both Grade 

9 Tests 

Avg. of 
First 2 

Math Tests 
in Grade 10 

% Change Overall 
Average 
Change 

71 74 72.5 87 +14.5 +6.25% 

75 63 69 91 +22  

83 83 83 95 +12  

83 79 81 85 +4  

84 84 84 90 +6  

87 92 89.5 95 +5.5  

88 98 93 85 -8  

89 81 85 90 +5  

90 89 89.5 88 -1.5  

92 100 96 99 +3  

Grade 9 

Math Mark  

Test 1 

Grade 9 

Math 

Mark  Test 

2 

Avg. of 

Both 

Grade 9 

Tests 

Avg. of 

First 2 

Math 

Tests in 

Grade 10 

% Change Overall 

Average 

Change 

68 70 69 76 +7 +1.40% 

71 91 81 89 +8  

74 68 71 81 +10  

80 79 79.5 85 +5.5  

84 100 92 96 +4  

84 86 85 88 +3  

86 93 89.5 84 -5.5  

90 96 93 88 -5  

92 100 96 87 -9  

100 100 100 96 -4  
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92%

4%4%

Yes, very.

Not particularly.

I dislike the course.

2.) Do you agree that coding needs you to 

problem solve critically/logically? 

оΦύ 5ƻ ȅƻǳ ǘƘƛƴƪ ȅƻǳΩǊŜ ŘƻƛƴƎ ōŜǘǘŜǊ ƛƴ ƳŀǘƘ 

compared to last year? 

3.) Do you think there are many career 

opportunities in computer science? 

Figure 4 ς Percent of students choosing level of 

enjoyment learning computer science 

Figure 3 ς Percent change in math marks of both 

ƎǊƻǳǇǎ ǿƘƻ ŘƛŘ ŀƴŘ ŘƛŘƴΩǘ ǘŀƪŜ ŎƻƳǇǳǘŜǊ ǎŎƛŜƴŎŜ 

 

 

 

Survey Result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion/Conclusion 

 The main scientific question that is driving this 

experiment was άIƻǿ ǿƻǳƭŘ ǘŀƪƛƴƎ ŎƻƳǇǳǘŜǊ ǎŎƛŜƴŎŜ ƛƴ 

grade school ŀŦŦŜŎǘ ƘƛƎƘ ǎŎƘƻƻƭ ǎǳŎŎŜǎǎ ƛƴ ƳŀǘƘΚέ It was 

hypothesized that math marks would rise because 

coding uses the same parts of the brain used when 

doing math. From this experiment, it can be concluded 

that this hypothesis was correct. It is correct because 

1.) Do you enjoy learning computer science? 

88%

8% 4%

Yes, it makes me think critically/logically.

I don't notice any need to think critically during
coding.
I think less critically during coding than normal.

54%38%

8%

Yes, I've improved.

No noticeable change.

Worse than before.

75%

25%
0%

Yes.

Unsure.

I don't think so.
Figure 6 ï Percent of students choosing level of 

improvement in math they believe to have  

Figure 7 ï Percent of studentsô thoughts of abundant 

career opportunities in computer science 

Figure 5 ï Percent of students deciding 

if critical thinking is used when coding 
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the students who take computer science had a greater 

ƴŜǘ ƛƳǇǊƻǾŜƳŜƴǘ ǘƘŀƴ ǘƘŜ ƎǊƻǳǇ ƻŦ ǎǘǳŘŜƴǘǎ ǿƘƻ ŘƛŘƴΩǘ 

take it. This conclusion, however, has some important 

significance. As various research has shown, Canadian 

ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ƳŀǊƪǎ ƘŀǾŜ ōŜŜƴ ƎƻƛƴƎ Řƻǿƴ ŦƻǊ several 

years now, and the root of this problem seems to stem 

from the curriculum itself. If the data from the greater 

improvement of the students who took computer 

ǎŎƛŜƴŎŜ ƻǾŜǊ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿƘƻ ŘƛŘƴΩǘ ǘŀƪŜ ƛǘ ŀƭǎƻ ŀǇǇƭƛŜǎ 

to a grander scale, provincially or even nationally; it is 

ƭƛƪŜƭȅ /ŀƴŀŘƛŀƴ ǎǘǳŘŜƴǘǎΩ ƳŀǘƘ ƳŀǊƪǎ ǿƛƭƭ ōŜƎƛƴ ǘƻ 

increase with better ability to connect math to a real-

world context if computer programming was introduced 

to the curriculum. It would introduce future Canadian 

generations who are better problem solvers and ones 

who think logically and critically. Another significant 

outcome to this conclusion could have is more 

Canadians going and being proficient in the computer 

and math fields. As our world is rapidly becoming more 

technologically based, there is a greater demand for 

workers in those related industries. Obviously more 

people participating and employed in Canadian 

business, especially an important one like technology, 

would benefit the people working in those businesses 

but also consumers within and outside of Canada. So 

overall, the data obtained from my experiment proved 

the hypothesis of the main question, and the possible 

implications of this verdict look very promising with 

valuable upsides, especially if enacted on a large 

education system. 

 

 Looking at students that take grade 11 

computer science in grade 10, the overall net change in 

math averages was +6.25%. Looking for the same data 

in the group of students who donΩǘ ǘŀƪŜ ƎǊŀŘŜ мм 

computer in grade 10, their net change in math 

averages was +1.40%. Comparing this data, it can be 

calculated that those who took grade 11 computer 

science in grade 10 improved in math more than the 

ƎǊŀŘŜ мл ǎǘǳŘŜƴǘǎ ǿƘƻ ŘƛŘƴΩǘ ǘŀƪŜ ǘƘŀǘ ŎƻǳǊǎŜ ōȅ пΦур҈, 

indicating those who take computer science will likely 

improve in math proficiency. Analyzing the survey, it 

can be seen that most people who take grade 11 

computer science enjoy it and agree that higher level 

thinking is required during coding. Over half of the 

survey participants notice they improved at math 

compared to last year and 75% of them agree there are 

many job opportunities in computer science. This shows 

most people who take computer science see the value 

of it and agree it gives benefits. 

 

 Possible errors in conducting this experiment 

could include subject size. 10 students for each group 

and 24 participants in the survey is sufficient, but not 

ideal. For a more accurate percent change between 

groups, it would be preferable to record data from 

hundreds of thousands of students. This could indicate 

if the percent difference between both groups is in 

actuality larger or smaller, and could indicate the 

average difference between different areas of data 

collection (city to city). Also because of time constraints, 

only a small portion of their grade 9 and 10 marks was 

compared. Ideally, comparing data throughout an entire 

school year or longer would show a more precise 

average in case certain comparisons were outliers.  
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Application 

 The information from this experiment suggests 

there is a correlation between developing skill in 

computer programming and skill in math. This could be 

used during admissions process in post-secondary 

education. For example, if a student applies for a math 

course, admission officers could factor in any 

proficiency in computer programming into their 

decision or vice versa if a student applies in a computer 

science course they would look at their math marks. 

However, this already happens in some schools but 

something that could be done for a larger audience 

could be tutoring and city programs involving computer 

programming. Currently, a child would typically learn to 

code if they were already adequate at math; but as 

struggling math students get math tutoring, another 

approach to improvement of their skill could be tutoring 

using programming. Also, underprivileged kids could 

participate in programs combining programming and 

games together to let them have fun, and teach them 

what is possible with math and a computer. Possible 

locations could be at various YMCA centres or local 

libraries. But an even better approach considering a 

bigger picture would be to include or implement it in 

the core curriculum starting in elementary school. This 

will teach the students how to think logically and 

connect math to the real world better. Overall, if the 

information from this experiment is correct, or close to 

the truth, the applications using it could span across 

generations.  
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The Effect That the Amount of Time Students Read on Their Academic Performance 

Abuk 

 SNC2DN, Vincent Massey Secondary School ï Windsor, ON  

I. Abstract 

The experiment was about the effect of reading on the academic performance of grade ten 

students. The students read for either 45v minutes a night pf 15 minutes a night for a week and 

took a test at the end of those weeks. This went on for 4 weeks. When the students read for 45 

minutes a night, they received higher test scores at the end of each week. The information 

conducted in the experiment is valuable to students so that they can see the importance of 

reading in their daily academic lives 

 

II. Introduction  

SCICAN! Is a project that allows and encourages 

students to pursue their interests and look beyond 

them to understand the scientific aspect of that 

interest. This investigation explores reading, a task 

that has many proven beneficial outcomes or 

aspects. Specifically, how reading can affect the 

performance that students achieve in school.  

Knowing how the amount that students read affects 

their academic performances is important so that 

educators and parents can place the correct amount 

of emphasis and reading that their students should 

take part in. Reading is usually pushed upon 

students by parents and teachers, so if there is a 

positive correlation between reading and academic 

performance, it may act as a motivator for more 

students to value reading. Reading is known by 

scientists to have many benefits, such as aiding in 

the ability to fall asleep quickly (Mayo Clinic) and 

even helping to prevent Alzheimer's (Daily Mail 

UK). The type of reading that students do has been 

proven to aid students in postsecondary education 

(Taylor Francis), but passion for it has to be 

established while young, so knowing exactly how 

reading affects academic success and the brain is 

important for students to know so that they can 

target different ways of reading that suit their 

interests best.  

In order to investigate the effect of reading on 

academic performance, one must focus on a specific 

quality such as genre of books, length of books, 

difficultyðor in this case, the amount of time read. 

This leads to the question of, how does the amount 

of time that students spend reading affect their 

overall academic performance? The hypothesis 

drawn from this question is: If students read books 

for longer amounts of time each day, then they will 

experience an increase in overall academic 

performance, because reading has many positive 

impacts, even associated with the brain in terms of 

being proven to prevent Alzheimer's, so, it will also 

positively impact the parts of the brain required for 
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the cognitive thinking that is used in school in a 

positive way.  

III. Methods  

The experiment was conducted using a group of six 

grade ten students of the enriched academic course 

level, all students used are 15 years old. The 

students are divided into two groups of three 

students each named group one and group two. All 

students were given the same novel, The Mayor of 

Casterbridge. During the first week of the 

experiment, group one read for 45 minutes each 

night and group two read for 15 minutes a night. At 

the end of the week all of the students took the same 

general knowledge test, consisting of grade 10 

course level math, science, and English. This was 

repeated during week two except the students took a 

test with different questions than the first test but 

with the same grade 10 course level difficulty. 

During the third week of the experiment, group one 

read for 15 minutes each night and group two read 

for 45 minutes a night. At the end of the week all of 

the students took a grade 10 level course test 

different from groups two and three. This was 

repeated during week two. Upon concluding the 

survey, chart was used to record the student test 

scores, amount of time read, and average test scores 

of each student individually, the two groups of 

students for each amount of time read, and the total 

average tests sored for both groups combine for 

each amount of time read. All the tests were taken 

in a quest room at the same time for all the students 

each week. [See Results]  

A survey consisting of 9 questions was also 

conducted using Google Forms. This survey was 

distributed online to 35 students taking grade 10 

enriched science. The questions of the survey 

consisted of: 

ü Do you like reading? 

ü Do you think that reading affects your 

overall academic performance? 

ü Are you a responsible student? 

ü How are your grades usually? 

ü Would you say that reading helps to manage 

stress? 

ü Why do you read? 

ü How many books do you read a month? 

ü How often are you told that you need to read 

more often? 

These questions are to be used as a basis of 

understanding the results of the experiment in terms 

of the student's opinions on reading and how often 

they usually read versus their grades in order to test 

the accuracy of the results.  The results of the 

survey are automatically made into graphs by 

Google Forms.  

The dependent variable of this survey is the scores 

that the students receive on their tests. This is 

dependent on the independent variable of the 

amount of time that students spend reading each 

night. The ages of students, the tests that the 

students took, the conditions in which they took 

those tests, and the novels that the students read 

were all kept controlled or constant. They were kept 
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constant in order to keep the results of the 

experiment as accurate as possible. For this 

experiment, if there is more than on dependent 

variable, then the results of the experiment will no 

longer be the effects of the amount of times that 

students read on their academic performance, but 

the effect of test conditions, or age on academic 

performance. Which is not what the survey is 

indented to investigate.  

IV. Results 

Experimental Results: Whole Group  

Week One: Student  Time Read  Test Score  

1 45 Minutes  87% 

2 45 Minutes  83% 

3 45 Minutes  84% 

4 15 Minutes  87% 

5 15 Minutes  92% 

6 15 Minutes  96% 

Week Two:  

Student  Time Read  Test Score  

1 45 Minutes  88% 

2 45 Minutes  84% 

3 45 Minutes  76% 

4 15 Minutes  80% 

5 15 Minutes  91% 

6 15 Minutes  93% 

 

Week Three: Student  Amount of Time Read  Score  

1  15 minutes  96% 

2  15 minutes  93% 

3  15 minutes  80% 

4  45 minutes  72% 

5  45 minutes  97% 

6  45 minutes  98% 

 

Week Four: 

 Student  

Amount of Time Read  Score  

1 15 minutes  84% 

2 15 minutes  85% 

3 15 minutes  88% 

4 45 minutes  96% 

5 45 minutes  100% 

6 45 minutes  100% 
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Group Results: 

Group Number  Average % avg. for 45 minutes  Average % avg.  for 15 minutes  

1 83.7% 87.7% 

2 93.8% 89.8%  

Total % for 45 Minutes  Total % avg. For 45 Minutes  

88.75% 88.75% 

Individual Results: 

Student  Score for 45 

Minutes  

Sore for 15 

Minutes  

1 87% 96% 

1 88% 84% 

Average :             87.5%                   90% 

Percent Change in Averages when time Increased for Student 1: -2.5% 

 

Student  Score for 45 

Minutes  

Sore for 15 

Minutes  

2 83% 93% 

2 84% 85% 

Average:              83.5%                   89% 

Percent Change in Averages When Time Increased for Student 2:  -5.5% 

 

Student  Score for 45 

Minutes  

Sore for 15 

Minutes  

3 84% 80% 

3 76% 88% 

Average:              80%                       84% 

Percent Change in Averages When Time Increased for Student 3: -4.0% 

Student  Score for 45 

Minutes  

Sore for 15 

Minutes  

4 72% 87% 

4 96% 80% 

Average:               84%                     83.5% 
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Percent Change in Averages When Time Increased for Student 4: +0.5% 

 

Student  Score for 45 

Minutes  

Sore for 15 

Minutes  

5 97% 96% 

5 100% 91% 

Average:              98.5%                   93.5% 

Percent Change in Averages When Time Increased for Student 5:  +5.0% 

 

Student  Score for 45 

Minutes  

Sore for 15 

Minutes  

6 98% 96% 

6 100% 93% 

Average:              99%                        94.5% 

Percent Change in Averages When Time Increased for Student 6: +4.5% 

Results From Survey: 

 

Figure 1: Shows the amount of students who do and do not believe that reading affects their 

academic performance.  
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Figure 2: Shows whether or not students believe that the amount of reading that they do affects 

their academic performance.  

 

 

Figure 3: Shows how responsible that students believe themselves to be.  

 

Figure 4: Shows why students choose to read. [It's fun, because I have to for school, because 

someone recommended a book to me, because my parents force me to read] 
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Figure 5: Shows how many books students claim that they read per month.  

 

Figure 6: Shows how often that students are told that they need to read more. 

 

Figure 7: Shows what genres of books students prefer to read. 

 

V. Discussions/Conclusions The original purpose of this experiment was 

to examine the effect of the amount of 

reading done on academic performance. The 
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original hypothesis is ñif students read books 

for longer amounts of time, then they will 

experience an increase in overall academic 

performance, because reading has many 

positive impacts, even associated with the 

brain in terms of being proven to prevent 

Alzheimerôs, so it will also positively impact 

the parts of the brain required for the 

cognitive thinking that is used in school in a 

positive way.ò This hypothesis is only 

proven partially correct. The overall 

averages of both the children who read for 

15 minutes and for 45 minutes a day were 

identical. But the averages of the individual 

students, and of the two groups themselves 

proved that after reading for 45 minutes a 

night the test results are higher.  

The average test score for group one 

(students 1-3) when reading for 15 minutes a 

night is 91% when reading for 45 minutes a 

night the average test score is 84%. The 

scores received when reading for 15 minutes 

a night is greater. The average test score for 

group two (students 4-6) when reading for 

15 minutes a night is 87 % when reading for 

45 minutes a night the average test score is 

94%. For the case of group two, the average 

test score received when reading for 45 

minutes is greater. The overall average test 

score for reading for 45 minutes a night is 

88.75%. The average test score when 

reading for 15 minutes of nights is also 

88.75%, proving to be exactly the same for 

both reading amounts. However, personally, 

for each of the students, the test scores 

received are about 4% greater when reading 

for 45 minutes a night than 15 minutes a 

night.  

VI. Application   

Teachers could use the results of the 

experiment conducted to gauge the levels of 

homework that they give their students. And 

maybe realizing the effects of reading on 

academic performance will allow teachers to 

plan the amount of homework that they give 

to their students so that it allows for time to 

read. Teachers often want their students to 

be successful, and reading every night can 

improve a student's stress levels, and how 

they do on tests. Librarians can use the 

results of this experiment in order to 

increase the emphasis that they put on 

reading. And rather than just telling students 

to read because it is a good pastime, they 

can tell students how it can affect their 

academics, and stress levels in the long run. 

The knowledge of the benefits of reading is 

not only something that can be helpful to 

high school students now, but even further 

on in life, in university etc., where they will 

be faced with harder texts to read and even 
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busier lives. Reading now as high school 

students will prepare them for higher level 

reading that they will have to do as well as 

help them see reading as a positive stress 

reliever rather than an unwanted burden.  
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The Energy of Different Types of Food Eaten at Breakfast 

 

Andy 

SNC2DN, Vincent Massey Secondary School ï Windsor, ON 

 

Abstract 

.ǊŜŀƪŦŀǎǘ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ ǘƘŜ ŀǾŜǊŀƎŜ ǇŜǊǎƻƴΩǎ ƭƛŦŜ ōȅ ǎǘŀǊǘƛƴƎ ƻŦŦ ǘƘŜ Řŀȅ ōŜŎŀǳǎŜ ƻŦ ǘƘƛǎ ǎƻƳŜ Ƴŀȅ ǿƻƴŘŜǊΥ Řƻ 

different types of food give people more energy? This question is why this following experiment is conducted: every day 

for breakfast the test subject eats a breakfast with different types of food. After some time passes, note how many push 

ups the subject can do in a minute and record that data. After conducting that experiment it is found that the type of 

food with the most energy is carbs, and grain is a close second. While the data shows that there is a best type of food, it 

is was very close with second place and some might even consider is a tie. More research must be done to find a definite 

conclusion. 

Introduction  

Breakfast is the first meal of the day and can affect a 

person's mood throughout the day depending on what 

kind of food that person eats. It is crucial to a humanôs 

day.  After a human goes without food for as long as 12 

hours, their glycogen stores are low. (Department of 

Health & Human Services 2012,October 31) Glycogen is 

glucose that is stored and if a human has low glucose 

than that human won't have a lot of energy. This 

project can help the human race understand their bodies 

better and how their diets affect their day to day lives. 

 

Having a well balanced diet is important to being 

productive since: employees with an unhealthy diets 

were 66 percent more likely to experience productivity 

loss than those who regularly eat whole grains, fruits 

and vegetables.(Dallafior,K  2012, October 16) Research 

shows that what humans eat impacts their performance 

ŀǘ ǿƻǊƪΦ ό²ƘŀǘΩǎ ƛƴ ǘƘŜ .ǊŜŀƪǊƻƻƳΥ 9ƳǇƭƻȅŜŜ 5ƛŜǘ ŀƴŘ 

Productivity, 2009) Can different types of food impact a 

ǇŜǊǎƻƴΩǎ ŜƴŜǊƎȅΚ Lǘ ƛǎ ƘȅǇƻǘƘŜǎƛǎŜŘ ǘƘŀǘ ƛŦ ŦƻƻŘ ƘƛƎƘ ƛƴ 

carbohydrates are eaten at breakfast than that person 

will have more energy than if that person eats food with 

less carbohydrates. The carbohydrates give more 

energy to the body than other types of food because 

glucose is absorbed from carbohydrates. 

 

 

Methods 

Eat the breakfast specified for each day. After two hours 

see how many push ups the test subject can do in a 

minute. 

Day 1 Fruit 

Day 2 Vegetable 

Day 3 Grain 

Day 4 Dairy 

Day 5 Meat 

Day 6  Carbs 

Day 7 Fat 

Day 8 Protein 

Day 9  No Food 

http://www.businesswire.com/news/home/20120806006042/en/Poor-Employee-Health-Habits-Drive-Lost-Productivity
http://www.businesswire.com/news/home/20120806006042/en/Poor-Employee-Health-Habits-Drive-Lost-Productivity
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Day 10 {ǳōƧŜŎǘΩǎ bƻǊƳŀƭ 

Breakfast 

 

The variables in this experiment are as following: the 

type of food is the independent, the energy of each 

person is the dependent variable, and the control 

variables are: the portion sizes, because in this 

experiment there needs to be the same size of each 

type of food to find which type has the most potential 

to give energy. The temperature of the room the 

subject is in at all times because the lower the 

temperature the more the subject's body uses energy to 

heat itself up and less is used to do push ups.  

Results 

Figure 1:This is the results form one test subject that is 

15 years of age 

 

Discussion  

 

The hypothesis is correct since it  states the best types 

of foods are carbs which lines up with the data from 

Figure 1. 

 

While the data shows that carbs are the best, the 

category of grain is also very close, because of this the 

results seems weak and there should be more test 

subjects and more data collected to find a more 

accurate top category. This data could be interpreted 

that there is no best category since all of them are 

pretty close and that any food can make a good 

breakfast.  

 

Application 

 

This information could help the general public if they 

are trying to find the best breakfast possible. It can also 

help the scientific community by showing them that 

that different types of breakfast can have different 

effects on people and if a member is to conduct an 

experiment on humans to keep that fact in mind. 
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The Physics Behind Figure Skating Spins 
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ABSTRACT 

How does figure skatersô arms and leg coordination affect the speed and number of rotations of their spins? This 

experiment is beneficial to skaters because it will give them a clear understanding on how physicsô laws are 

implemented on their spinning skills. The subjects are performing a basic one-foot spin but in three different 

methods. As subjects pull their arms and leg in at the same time, they were able to increase the speed and the 

number of rotations of their one-foot spin. In conclusion, when skaters pull their arms and leg together, they are 

adding more force, the angular velocity must increase in order for angular momentum to stay constant.  

 

 

 Based on the article ñThe physics Behind 

Figure Skating Spinsò (Samuel Hokan, October 5th 

2017), it stated that understanding the basic law of 

physics behind the spins are beneficial for skaters 

because it gives them a clear understanding of why 

and how their arms or leg positioned in a certain 

way and how the coordination between the two play 

a major impact on the figure skatersô spinning 

skills. When skaters do not understand what are 

responsible for the outcome of their spins, it may 

cause them to take a longer time to understand the 

concept of the spin, which may give them a more 

difficult time to master a certain spin. The main 

purpose of this project is to find the answer to the 

question, how does figure skatersô arms and leg 

coordination affect the number of rotations and the 

speed of the spins? The hypothesis of the 

experimentôs result is that when skaters pull their 

arms and leg inward at the same time, they will be 

able to create more rotations because if the arms 

and the legs are cooperating with each other, then 

there will be more force being generated.  

                            METHOD 

The subjects are being asked to perform a 

basic one-foot/scratch spin. The subjects are 

repeating the same spin three times, but slightly 

different each time. This experiment does not 

require the subjects to be right footed or left footed. 

The subjects may choose to use which ever leg they 

want to represent their ñfreeò leg- leg that is not 

touching the ice, but is responsible for generating 

force when the subjects pull the leg in. The first 

method is to pull their arms inward, then pull their 

free leg in when the time hits seven seconds. The 

second method, the subjects are being ask to repeat 

the same process as method one but pulling their leg 

in before the arms. Lastly, the subjects are pulling 

their arms and leg inward together at the same time. 

Each method, the observer is counting how many 

full rotations are completed in the span of fifteen 

seconds. The rotations of each method are to be 

only counted, if it was completed in the span of 

fifteen seconds, or rotations that are completed but 

the spin stopped before the timer is up; those 

rotations are also identified as completed rotations. 

 The independent variables are the subjects 

and the subjectsô arms and leg coordination. These 

are chosen as the independent variables because it is 

              INTRODUCTION  
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not depended on any of the other variables. If the 

independent variables changes, then the dependent 

variables will also be affected. The dependent 

variables are the subjectsô balance, speed, and 

number of rotations of their spins. The reason for 

this is because if the subjectsô arms and leg are not 

cooperating together correctly, then the results and 

the outcome of the balance, number of rotations and 

the speed of the spins would be different. These 

variables depend on the independent and the 

controlled variables. The controlled variables are 

variables that must stay constant or unchanged in 

order for the results from the experiment to be 

classify as true. In this experiment, the controlled 

variables are the time limit- which is fifteen 

seconds, and the skatersô clothing. The timer is one 

of two controlled variables because if different 

methods allowed subjects to spin for a longer span 

of time, then that method is most likely to have 

more rotations then the methods who are only 

allowing the subjects to spin until fifteen seconds. 

The results of each method cannot be compared 

because it was not true. Clothing is also a controlled 

variable because it impacts the subjectsô speed, 

which decreases the number of rotations. The 

subjects are required to wear leggings and a tight 

shirt, or jacket. This strategy helps prevent any 

external objects/materials from affecting the speed 

of the spins.  

              RESULTS   

After conducting this experiment, the results and 

data are collected and organized into a table chart. 

There was a pattern when the data and results were 

analyzed. The pattern was when subjects pulled 

their arms and leg inward together at the same time, 

the number of rotations and the speed were 

increased. In figure 1, the third method had an 

outstanding of rotations completed compared to the 

others. As an observer, when the subjects attempt to 

use the first and second methods to perform the 

one-foot/scratch spin, the subjectsô speed and 

number of rotations declined. These two method 

gave the subjects a more difficult task to try to 

increase the speed and number of rotations.  

 

 

Figure 1- All the data and results from the experiment are collected and organized into this table chart. Each 

method is separated into different columns and the number of rotations completed are recorded below. Each 

method was done once by five different subjects. The subjects had fifteen seconds to spin and only rotations 

that are completed under 15 seconds are counted. 
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To restate the hypothesis of this project, the 

hypothesis of this experimentôs result is that when 

skaters pull their arms and leg inward at the same 

time, they will be able to create more rotations 

because if the arms and the legs are cooperating 

with each other, then there will be more force being 

generated. Base on the data collected, the 

hypothesis is true. The third method that required 

the subjects to pull their arms and leg in together at 

the same time had more speed and number of 

rotations. The results of this experiment did not 

fully answer the question of this experiment. The 

results prove that the third method is the ideal 

strategy for figure skaters to use, but it did not 

clarify the science behind it. There is this one law 

from Isaac Newton that clarified why the results of 

this experiment was what it was. In his first law of 

motion he stated, objects that are in motion will stay 

in motion and will keep a constant rate, unless an 

external torque or force is applied onto the object. 

This made sense because when the subjects used the 

third method, the subjectsô arms and leg were pulled 

inward together which means the mass is reduced, 

so the inertia is also reduced. When the inertia is 

reduced the angular of velocity must increase in 

order to satisfy the fundamental law of physics- 

maintain angular momentum at a constant rate.  

Some errors during this experiment, are 

subjectsô blades. Some subjects had freshly 

sharpened blades while others were dull. The 

subjects will have sharpened blades had the 

advantage to spin at a faster rate because the friction 

between the blades and the ice were reduced. While 

the dull blade had more friction, the speed was 

much slower.  

          APPLICATION  

Figure 2- This graph contains the information from figure 2. This figure gives the author a clear understanding 

how big of a difference in terms of number of rotations in each method. All method was done once by the 

same five subjects and the same limited time of fifteen seconds.  

DISCUSSION AND CONCLUSION  
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 The information collected from this 

experiment are beneficial to figure skaters, because 

now the skaters are able to understand why their 

spins are increasing or decreasing in speed or 

number of rotations. They can use this information 

to learn and master more difficult skills that are 

related to laws of physics (motions and angles) in 

the future. There was also this research about 

humanoids robots ice skating (Chris Iverach 

Brerton, 2002), and they used data and information 

from figure skating researches and experiments to 

help them structure and build their robotsô blades- 

how the blades would affect the robotsô speed and 

how long it takes the robot to make a sharp turn. 

The information gathered from the project can not 

only help athletes from figure skating but dancers, 

and snowboarders. All the athletes in these sports 

rely on the speed and rotations base on the arms and 

leg coordination.  
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SNC2DN, Vincent Massey Secondary School ï Windsor, ON 

 

ABSTRACT 

Itôs an undocumented universal fact that irrespective of the age everyone enjoys sweets in every shape or 

form. Consumption of sugar in any form creates a rapid illusion of happy and active mind for a very short 

time. The purpose of the experimental study is to determine the correlation of sugar intake and fatigue. 

Subjects consumed high and low sugar diet for three days. Each day subjects completed two objectives 

and one subjective test to measure fatigue levels. Study show that subjects were more active and effective 

with their day routine on the days when low sugar diet was consumed. Subject experience greater fatigue 

on the high sugar diet days. This study would help understand the implication of sugar consumption on 

health. 

Keywords: Sugar, High sugar diet, Fatigue, Low sugar diet, sluggish 

 

I. INTRODUCTION 

 

This topic will aid in learning the phenomena and 

symptoms of sugar crash. This knowledge will help plan 

diet to regulate sugar intake. Controlled sugar levels 

would consequently assist to reduce the symptoms of 

fatigue, irritability and hunger. This topic will also help 

understand diseases caused by uncontrolled sugar levels.  

How do sugar levels in food has effect on body causing 

fatigue during daily activities?  

The hypothesis consists if  foods with high level of sugar 

are consumed then, the pancreas will release insulin to 

regulate high sugar level in blood stream. Insulin helps 

to break down sugar and a burst of energy is experienced 

followed by crash or low sugar level leading to fatigue 

and irritability. Fatigue is experienced after eating sugar 

rich diet because the level of neurotransmitter 

responsible for arousal and appetite is decreased. The 

body feels tired after a high carb diet because blood is 

pushed to the stomach to digest the food, this leaves less 

blood for the rest of the body causing lethargy.  

Many scientists around the world are realizing the 

importance of this issue. Shawn Talbott is an elite 

scientist with and EMP in entrepreneurship from MIT 

and a PhD in nutritional biochemistry from Rutgers. 

Talbott has also educated top level athletes at the United 

States Olympic Training Centers. He has written many 

articles and few books on nutrition and fitness. Mr. 

Talbott encourages eating diets with less sugar and is 
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looking deeper into ways to education people and 

communities about eating right and shopping healthy 

and smart in the grocery store.  

 

II.  METHODS 

 

The purpose of this project is to determine how the 

amount of sugar in food affects fatigue. To measure the 

effect of sugar intake on fatigue, an experiment needs to 

be conducted. This project is based on an experiment to 

test how different amounts of sugar in food contribute to 

mental and physical exhaustion in the body. The 

experiment will include 3 subjects in the same age group 

(12-15 years). Subjects will consume foods with high 

sugar levels for 3 days and foods with low sugar levels 

for the following 3 days. Each day, 45 mins after eating, 

subjects will complete various tasks used as objective 

measures of fatigue. Their reaction time will be tested in 

these tasks, and will be used as a measure of fatigue.  

Independent Variable: Diets   

Dependent Variable: Fatigue [45 mins] hours after 

eating, measured by Samn-Perelli test and reaction time 

tests  

Control Variable: Age group, food eaten and time 

intervals between eating and fatigue tests 

 

III.  RESULTS

 

Person 1: Data 

Table should be read from up to down and be read across left to right for each day. 

Type of 

Test 

Day 1: 

Sugar 

Day 2: 

Sugar 

Day 3: 

Sugar 

Day 4: Less 

Sugar 

Day 5: Less 

Sugar 

Day 6: Less 

Sugar 

Samn-

Perelli 7 pt. 

Scale test 

3 4 7 2 3 5 

Reaction 

Time Test 

399 ms 587 ms 764 ms 388 ms 370 ms 359 ms 

Run-Cup 

Test 

24 secs 31 secs 43 secs 21 secs 21 secs 18 secs 

Table 1 

During day 2 of the experiment person 1 felt very low in energy and lazy to do their daily activities. By day 

3 person 1 felt exhausted and tired as they felt unmotivated and sluggish to even complete their daily chores. 

During day 5 and day 6 person 1 said they felt energized and could complete their tasks faster and with 

more focus. Person 1 also noticed a difference in their mood; more tired and distracted during the high 

sugar days and calm and attentive during low sugar days.  
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Person 2: Data Table should be read from up to down and be read across left to right for each 

day. 

Type of 

Test 

Day 1: 

Sugar 

Day 2: 

Sugar 

Day 3: 

Sugar 

Day 4: Less 

Sugar 

Day 5: Less 

Sugar 

Day 6: Less 

Sugar 

Samn-

Perelli 7 pt. 

Scale test 

1 1 1 5 5 5 

Reaction 

Time Test 

389 ms 492 ms 654 ms 357 ms 334 ms 319 ms 

Run-Cup 

Test 

32 secs 43 secs 57 secs 31 secs 26 secs 1 secs 

 

Table 2 

During the experiment person 2 did not feel any different in energy level or alertness on high sugar days 

(subjective scale). Although the reaction time (objective measurement) suggests Person 2 performed 

better on low sugar day. During the high sugar days person 2 felt alert but was not very motivated. Person 

2 reported that sugar consumption gave spike in energy level for a short period of time followed quickly 

by decline in energy and mood. 

Person 3: Data: Table should be read from up to down and be read across left to right for each day. 

Type of 

Test 

Day 1: 

Sugar 

Day 2: 

Sugar 

Day 3: 

Sugar 

Day 4: Less 

Sugar 

Day 5: Less 

Sugar 

Day 6: Less 

Sugar 

Samn-

Perelli 7 pt. 

Scale test 

3 5 6 2 3 1 

Reaction 

Time Test 

373 ms 491 ms 784 ms 387 ms 329 ms 284 ms 

Run-Cup 

Test 

28 secs 32 secs 46 secs 25 secs 18 secs 16 secs 

 

Table 3 
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During the experiment in day 2, person 3 said they felt very tired and distracted. Person 3 said they 

couldnôt concentrate very well and were feeling very lazy and reluctant to do anything with an added 

caving to have more sugar. During day 5 and 6 of the experiment Person 3 said they felt very calm, 

relaxed and attentive while doing work and other activities. Person 3 said it improved their mood when 

eating healthier food as it made them feel they were doing something good for their body and health. 

Objective test outcomes (Reaction time) improved as expected on low sugar days. 

 

I. DISSCUSIONS/ CONCLUSION 

 

The hypothesis was correct. In the hypothesis, it was 

mentioned that eating food with high sugar content will 

cause more fatigue and leave the subject tired. My 

experiments prove this point as well as foods with high 

levels of sugar will cause change in appetite. The 

purpose of this project was to create awareness and 

increase the knowledge on effects of sugar on our 

metabolism. This information would help plan diets to 

regulate sugar intake. Having controlled levels of sugar 

intake can help reduce sugar crash, fatigue and 

irritability. 

 

Many patterns were observed during the 6 days of high 

and low sugar intake. On high sugar intake days, a 

plunge in mood and attitude was observed. Subjects feel 

easily tired and were sluggish to complete tasks. The 

data collected from the experiment also suggests that 

subjects felt energized and were able to focus better 

during low sugar days. The information gathered from 

the experiment also indicates that intake of food with 

high sugar content also increased carving for such food 

throughout the day. 

 

While conducting the experiment many things could 

have gone wrong. The subjectôs emotions, stress levels, 

and energy due to the change in their diet could have 

affected the test results in calculating fatigue. If subjects 

are feeling stressed they will usually feel the need to 

complete tasks faster and will be hyperactive unrelated 

eating sugary foods. They will have less fatigue as their 

body and mind is dealing with stress or a different 

emotion.  Therefore, personal emotions and feelings of 

the subject including stress could play a major part in 

calculating fatigue.  

 

II.  APPLICATION 

 

The purpose of this project was to find out how sugar 

levels in food affect fatigue in daily activities? This 

information can be shared with organizations like FDA 

to promote less artificial sugars in foods and drinks and 

also encourage use of natural or better alternative like 

honey. This can give people the knowledge and data to 

convince them to buy products with less to no sugar 

and read labels on food before purchasing. This project 

can help people in everyday lives to keep track of their 
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sugar intake and take care of their health by regulating 

sugar consumption in their everyday diet.  

 

III.  REFRENCES 

Feeling Sluggish? Restore Your Equilibrium. (2016, 

March 31). Retrieved November 14, 2017, from 

https://alternativemedicine.com/feeling-sluggish/  
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Effect on Studentsô Academic Performances from Listening to Music While Studying 

Ardeena  

SNC2DN, Vincent Massey Secondary School ï Windsor, ON 

ABSTRACT  

Music has become more than a recreation; it is now a part of most peopleôs academic lifestyle. More and more 

people are listening to it while completing their daily homework, believing that this influence of music actually 

has lead them to academic improvement. An experiment is conveyed to find out how the effect of listening to 

music differs in academic performance for some students. Students who normally listen to music while doing 

homework, as well as students who do not, are selected to read an article and later answer questions based off of 

the information read, to test their memory and level of concentration. There is really no specific comparison as 

to which group of students does better in terms of answering questions. Some do well on being specific with 

answering in full detail according to the given information, while others answer correctly, but do not provide 

enough detail regarding the questions. Because of its benefits to increasing memory, it is found that although 

music is not recommended to be heard while completing homework, for some students however, music does 

really help them concentrate better and be more efficient while working. 

 

INTRODUCTION  

Music is heard a lot more these days than when it 

existed many years ago for just festivals and parties; 

people listen to it whenever they work, when they 

want to be motivated for something or when they 

just want to complement their simple mood swings. 

It is important to know how it effects people 

differently because no one really knows whether or 

not listening to these songs help them in ï for 

example ï things like studying. Finding the answer 

to this will help people know for sure how music 

impacts their life in a positive or negative way, and 

give people the opportunity to explore the different 

variations in music that could potentially improve 

their brain development. 

The brain is divided into different compartments 

with different functions. In the region of the 

temporal lobe ï which is responsible for speech 

comprehension ï there is a small part called the 

auditory cortex - which processes sounds in the 

brain. Music is almost like its own language, so it 

can activate this part more than normal sound would 

and it especially activates regions near it which are 

associated with memory (How Our Brains Process 

Melodies That Pull on Our Heartstrings). Brains are 

simple because they like repetition; they are always 

predicting on what will happen next based on a 
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given pattern. This is why reading cue cards over 

and over again can help someone memorize more 

when theyôve learned the order of the information. 

Music involves a lot of pattern - this is how it can 

be very distracting when being engaged in anything 

that requires a greater thought process.  

 

Brains depend on neurons, when people are 

studying or doing something that requires attention, 

their brains take in those neurons which sendoff 

electrical pulses, also known as brain waves. If 

people are listening to music, their brain will take in 

the lyrics and focus on that information instead of 

the study notes. So then, how does listening to 

music while studying affect a studentôs overall 

academic performance? The importance of finding 

this answer is especially for those students who do 

listen to music while working on a daily basis. It is 

believed that if students listen to music while they 

are engaged in cognitive tasks (meaning anything 

that requires a greater thought process), then they 

will do poorly on tests and evaluations because they 

will be distracted and lose their concentration. 

 

METHODS 

To find the answer to this question an experiment is 

conducted through a given test. Students are 

selected to read an article consisting of information 

they have never heard of, that way this would give 

all students a fair chance to be successful in 

answering the following questions that will be given 

after reading the article. The students who normally 

listen to music while doing homework, would listen 

to music while reading the article. Other students 

who do not listen to music while doing homework, 

would read the article quietly as they normally 

would have. After an appropriate amount of time 

given (depending on the article length and depth of 

information), the article would be taken away and 

the students would be given a set of questions based 

solely off of the information in the article. 

In this experiment a few variables are defined: the 

dependent variable consisting of the ability to 

successfully answer the given questions will vary 

depending on the studentôs ability to stay focused 

while reading, the independent variable ï some 

students will listen to music while some will not, 

and finally, the controlled variable ï students who 

listen to music normally, listen to music the entire 

time while reading the article and students who 

normally do not  

listen to music while studying, do not listen to 

music while reading the article. All students will be 

expected to read the article for the full time given. 

The controlled variable is chosen so that this way, 

the experiment will be more exact and ñrealò when 

students use their own studying method. If a student 

is forced to follow a studying method ï such as 

listening to music when they normally do not ï then 

of course that student will have a better chance of 

doing poorly because they are not used to that 

method. 
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The article that is given for this experiment (Sea Spiders Use Their Hearts, Not Guts, To Pump Oxygen): 

Sea Spiders Use Their Guts, Not Hearts, To Pump Oxygen by Ashley Johnson on October 23, 2017 

Sea spiders, which have inhabited Earth for over 500 million years, are fascinating creatures. The marine 

arthropods, which range in size from a millimeter long to as big as a dinner plate, have eight jointed legs that 

convene around a tiny body. Since their torsos are so small, sea spiders use their legs to conduct normal body 

functions such as digestion and reproduction. Now, it seems the creatures also have a unique breathing 

mechanism. 

The latest discovery was made by a team led by University of Montana Associate Professor Arthur Woods. The 

researchers were curious to see how the spidersô weak, tiny hearts managed to pump blood and oxygen from the 

central part of their bodies to the tips of their long, thin legs especially, in the larger Antarctic species. 

To unravel the mystery, they injected fluorescent chemicals into the blood of 12 sea spider species from 

Antarctica and the US to see how far their small hearts were able to transport it. Not surprisingly, it was a very 

short distance. To make up for the shortcoming, the spiders have adapted by using their guts to pump blood. 

Woods says, ñUnlike us, with our centrally located guts that are all confined to a single body cavity, the guts of 

sea spiders branch multiple times and sections of gut tube go down to the end of every leg.ò 

Just like in humans, the guts contract to move food along. However, since the spidersô legs are not as flexible as 

the abdomen, they are unable to stretch or expand. Hence, when the spider pushes digestive fluids down its legs, 

the blood gets pushed up. Conversely, when the digestive fluids are pushed up, the blood flows back down. The 

scientists theorized that this action helps the oxygen, which is passively diffused into the animalôs legs, to be 

circulated throughout the body. 

To test the thesis, the team lowered the oxygen levels in the surrounding seawater and observed that the sea 

spidersô gut contractions instantly increased. Amy Moran, a marine ecologist at the University of Hawaii at 

Manoa, who helped with the study, says, ñItôs like when you take a person up to altitude, and they breathe faster, 

and their heart rate goes up. The sea spiders are using their legs as gills and their guts as hearts.ò The researchers, 

who published their findings in the journal Current Biology on July 10, 2017, believe that though this is the first 

time this kind of gut-based circulatory  system has been observed, it may be more common than we realize. 

Though classified as Chelicerates, a group that includes terrestrial  spiders, horseshoe crabs, mites and ticks, sea 

spiders, or pycnogonids, are not considered ñtrueò spiders. While some geneticists believe there is a distant 

relationship, Moran says, ñTheyôre about as closely related to a terrestrial spider as a seahorse is to a horse.ò 
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Questions that are given to be answered after reading this article (the right answer or what the answer should have 

looked like is written in bold / redé) 

 

1. How long have sea spiders been on Earth? ï 500 million years 

 

2. Why do they conduct functions like digestion and reproduction through their legs? 

-Because their torsos are very small 

3. What did researchers do to test their curiosity? What did they want to see? 

-injected fluorescent chemicals into spiderôs blood 

-wanted to see how far their small hearts were able to transport it 

 

4. Why arenôt spiders able to stretch or expand? 

-their legs arenôt as flexible as the abdomen 

 

5. What happens when spiders push digestive foods up/down? 

-blood flows up its leg when digestive foods push down 

-blood flows down its leg when digestive foods push up 

 

6. What did scientists theorize about this (about-question5)? 

-theorized that this action helps the oxygen which is diffused in the spiderôs leg to get circulated to rest of 

the body 

 

7. What did the team do to test their thesis (thesis-in-question6)? What were the results?  

-lowered oxygen levels in seawater to see movement in gut contraction 

-gut contractions increased  
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RESULTS 

 

Figure 1. Student #1 does not listen to music while reading article and answers questions correctly for the most 

part however, some questions are in vague detail and one question is un answered due to lack of memory from 

reading this topic. 
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Figure 2. Student #2 reads article without listening to music and answers questions with more detail than student 

#1 in figure 1. However, this student repeats their answers when they can not remember specific information 

related to this topic. 
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Figure 3. Student #3 reads article while listening to music and answers all questions very poorly in the sense that 

they leave a few blank and the ones that are completed, are answered in no specific detail as well answers are 

repeated a lot throughout questions. 
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Figure 4. Student #4 reads the article while listening to music and answers all questions in great detail compared 

to the other students in figures 1,2 and 3. 
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DISCUSSION/CONCLUSION 

This hypothesis is closely accurate according to the 

two students in figure 1 & 2 who do not listen to 

music while answering the questions from the article; 

they remember most of the information and answer 

correctly. However, in figure 4, one of the students 

who does listen to music, answers in the most detail 

of those two students in figure 1 and 2 combined, 

therefore this hypothesis is not entirely correct. 

According to this hypothesis, the students who listen 

to music while reading this article, are thought to do 

poorly on answering questions, but this is proven to 

be wrong when the student listening to music in 

figure 4 does the best overall. 

 

The data received from this test does not entirely 

support the hypothesis in the sense that there is no 

exact comparison as to which group of students ï 

whether they listen to music or not ï does better on 

answering questions. When scientists report on the 

side effects of students listening to music, they 

usually claim that music is not recommended to be 

heard while engaged in cognitive tasks. Although it is 

true that student number three in figure 3 does listen 

to music and answers the most poorly overall with 

vague information, they claim to have another 

incorporated studying method which is not 

considered during this test. They claim to study by 

not only listening to music, but also writing down 

information, as that is what helps them remember 

most. The results of this test could have been 

different if these conditions are incorporated.  

 

Because different people have different studying 

methods, it really depends on each personôs way of 

how they remember information. The student in 

figure 4 who answers in most detail overall, only 

studies by listening to music unlike student number 

three in figure 3 who not only listens to music, but 

also uses other methods. This could have also 

affected those students who do not listen to music; 

they could perhaps answer questions with more detail 

if they incorporate their own studying method or they 

study in a similar situation/place relative to where 

they usually study. This test proves that music might 

be huge factor that could potentially affect a studentôs 

academic performance, but it is definitely not 

everything when it comes to extra personal 

preferences. 

 

APPLICATION  

Now that the effect of listening to music while 

working is been shared through this investigation, 

more people will hopefully take in the advantages 

and disadvantages of music in their daily lives as they 

choose to incorporate it into their daily routines. 

Knowing that music has abilities to boost memory, it 

can be used in many fields of study such as working 

with people who have Alzheimerôs. Listening to 

music can get patients who have this disease to be 

more focused on the person they are interacting with, 

when they listen to a certain song and trigger certain 

memories of that person. Music has this overall 

reputation of being beneficial to the brain as it also 
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has a reputation of being distracting while engaged in 

cognitive tasks. This investigation proves that there is 

no right answer as to whether or not music helps to 

increase academic performance; it truly does depend 

on the studentôs chosen studying methods and how 

they feel they learn the best. 
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Changes to People's Mood in Response to the Different Lyrics and Beats 

 

Carol 

SNC2DN, Vincent Massey Secondary School, Windsor ON 

 

Abstract 

Various studies have confirmed that music can have effects on the mood of the listener. This 

project explores the different factors in a song that could affect people's emotions. Knowing the 

answer to how this happens could potentially give people some control over their emotions. An 

experiment was then conducted to really confirm if the previous predictions are right. For the 

investigation, subjects listen to three different songs and give feedback on how they feel. The 

results mostly depend on what the lyrics talk about and the continuous tempo of the song. The 

songs that highlight a lot of bad events have negative effects on the subjects while the complete 

opposite happens for songs with faster tempos and higher chords. The results justify the initial 

theory and it shows that music does affect people. 

 

  I.  INTRODUCTION  

Sounds are everywhere. Whether it's created by 

birds chirping outside or the sound made by 

someone's ringtone. Music is just an organized 

combination of independent vocals and chords. It 

occurs in many different forms such as rhythms, 

keys and even genres like pop and rap.  All of these 

key elements have a massive impact on people.  

Over the years human beings have been listening to 

music, and are moved by what they listen to. The 

sole objective of this project is to dive deeper into 

the whole idea of how music influences people.  

Various studies that have been conducted and 

confirmed several benefits to listening to music.  

¶  A study conducted by Georgia Tech college 

students who take a least of one music-

related course, have a greater likelihood of 

staying in school than the rest of the students 

who enrolled. (Blog.oup,2014) 
¶ A team of researchers examined the relation 

between students who donôt study music and 

those that study it, music students show 

significantly less stress and anxiety when 

taking a test. (Blog.oup,2014) 
¶ In another review, researchers studied 

patients who were about to go through 

surgery. The patients were asked to either 

listen to music or take drugs before a 

surgery. The results showed that the patients 

who listened to music had less anxiety than 

the people who took drugs. (Daniel Levitin, 

2013)  

Learning more about this can help identify why this 

happens because it could potentially lead to the 

ability to have some control over someone's 

emotions. People who are diagnosed with emotional 

branches of chronic diseases can use music to cure 

their illnesses along with other treatments. Students 

in high school and post-secondary can really use 

this to relieve stress. (NCBI) 

 

http://www.uah.edu/la/departments/music/about-music/why-study-music
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Figure 1-Demonstrates that turning up a song can 

help people to become less stressed when working. 

The research proves that music does have amazing 

effects on people. However, why are the moods of 

humans affected by numerous beats and lyrics? 

Some predict that if subjects listen to songs with 

different beats and lyrics then according to the 

specific words; the story that is told in the song or 

the continuous rhythm or pitch of the song it alters 

one's emotions because the brain analyzes songs 

with higher pitches and faster speed as excitement 

but the brain examines songs with dull tones and 

minor keys as sad. Occurrences of both high and 

low chords in songs cause feelings like love. 

 

II. Methods 

To further prove previous theories, it is imperative 

that an experiment along these lines is conducted to 

support any ideas. For this particular experiment, 

students between ages 14 and 15 can specifically to 

listen to three different songs and give back 

feedback about how they feel. The more the 

merrier.  Prior to the experiment day chosen, supply 

the subjects with this list of questions in Figure 2. 

Figure 2-This is a list of questions that should be 

used for this experiment. 

 

The conductor has to provide the first subject with 

any writing utensils that they need along with the 

questions. Subject A can insert headphones into a 

computer or phone with the chosen music playlist. 

They have to listen to each song for a period of 3 

minutes; these have to be from three different 

categories (songs that are classified as sad or happy 

or motivational). They can stop in-between each 

song for about 30s to enable them some time to 

write something down. This process has to be 

repeated for every song that is chosen. For the 

results to be fair for this whole experiment the 

conductor has to repeat all the previous steps for 

every subject. The conductor of the exercise can 

then collect the paper with the newfound data. 

Some independent variables in this experiment can 

be that there are three particular songs for every 

subject, and the people selected also count as 

independent variables. 

The dependent variables in this study are how the 

subjectôs mood is affected; the number of negative 

and positive emotions they have after listening to 

the songs. This is because these variables depend on 

the listener and most importantly the category of 

songs.  

The different variables that are controlled 

throughout the whole evaluation are the length of 
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the songs, same songs, same number of songs, 

environment, questions, age group and identical 

versions of the song for all the subjects. This is 

critical because if one subject listens to a song for 

thirty seconds but the other participant listens to the 

same song for a period of five minutes, the second 

subject has more exposure to the song and they will 

probably be able to give accurate descriptions about 

how they feel whereas the first subject barely 

listened to the song.  This investigation also has to 

be conducted in the same environment and with the 

same age group because different age groups have 

beliefs and attitudes. People around the age of fifty 

might find classical music appealing whilst 

teenagers might have a liking for rap or pop music. 

Basic counter cultures can have effects on the 

results. Evidently the same selected songs and 

questions should be used for every subject. These 

key elements should be the same for every 

experiment to avoid any flaws in the results. 

III. Results 

For this experiment specifically, the songs are How 

could you leave us by NF (a sad song), Havana 

(trap nation remix) by Camila Cabello (happy song) 

and Angel by the Wings by Sia. (motivational 

music)                                                                               

 

Figure 3-This graph shows the number of positive 

and negative emotions that the listener feels after 

listening to How could leave us for a period of 3 

minutes. 

 


