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Aaryan
SNCD2M2, Vincent Massey Secondary Schpdlindsor, ON
Abstract
The question investigated is how woulikingcomputer science in grade school affect high school
success in math? The relevance of the experiment revolving around this question lies in Canadian
A0dzRSYyGaQ YIFGK FF@SNI 3Sa O yrévidig MdpdRandedf tdcia@ogwire NI R | Y
modernsos i@ ® LG A& NBO2NRSR GKIFG F2NJ GKS LI ad FSg &c¢
declining and lower compared to other countries with similar education quality (McMahon, 2014). Also,
technology is playing an increasingly important role in presiemt, 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
guestion, math marks were recorded of 20 grade 10 students; both their early grade 9 marks and early
grade 10 oms. 10 of these students begin taking computer science in their gragleak@hile 10 did
not, this will allow for analyzation of what exposure to computer science does. The results of the data
02ttt SOGA2Yy aK2g (KI G GKS sdnozRprgvedian averdge R A RoIM G G |
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 nobn 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 improvemenvarages across
ISYySNIrGA2ya aAyoS (KFd A& gKIFIG KIFELWSYSR G2 GKS YI

computer science.

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

This experiment analyzes the effects on clear up possible misconceptions tratding involves

a0dzRSYGaQ YI (K Yiadldhg ¢ KSy thé sald/pars Bfthe brain as used in math. However, if

computer science. Data collected will be compared to the results show positive effects it could giveeason

change in math marks of students not learning why computer programming should be pushed to be an

computer science, both recordings of prior and during addition to the education system.

their grade 10 years. The purpose of doing this will be to
see if learning computer science gives worthwhile I'TyFrRAFY &addzRSyibée@ YI (K

benefits to overall logical thinking but specifically declining for the past few years and the curriculum itself



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 fun subject that

could benefit them. Also because of the exggowing
importance of technology in modern society (Dishman,
2016), it would be logical to prepare the next
generationan these useful skills. Therefore because of
thesereasonsthis experinent is investigatingnow
wouldtakingcomputer science in grade school affect

high school success in matht?is hypothesized that if

computer science is taken in grade school, then average

high school math marks will rise because math
proficiency is proriment in good programmers (Parnin,
2014).

This is hypothesized because coding requires
useof parts of the brain that handlgsroblem-solving

and computational thinking (Missio, 2017) and these

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

solve critically and logically?

a.) Yes,it makes me think critically and logically
0®0 L R2 yieéd tofigni dit@&ly dunhg
coding

c.) | think less critically during coding than normal

od0 52 &2dz GKAY] &2dzQNB

to last year?

I @0 iMprdved L B Bdnoticeable change

c.) Worse than before

4.) Do youthink there are many career opportunities

in computer science?

a)Yes b)Unsure ®0 L R2y Qi GKAY]

Once data is collected add tptal number of
answers for each question to calculate the percentage

of students picking each choice/answer.

skills are used in higher level math. Coding also provides GSi wmn 3AINFYRS wmn addzRRSy iz

away to connect math teealworld context, which
YSIya aidzRSyiaQ adz00Saa Ay omirkNResdsS@entd téNenriciied mzthPotoySars

first two math tests in grade 9, obtain from Edsby

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.) Doyou enjoy learning computer science?
c.) | dislike the

a.) Yes, very b.) Notparticularly

course

and grade 11 computer science in grade 10. Next, get
the average of the first two math tests in grade 16nfr
those same grade 10 students, obtain froeport 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 10ffierent grade 10
a0dzZRSYGaQ YFGK YFENJa FTNRY
grade 9, obtain from Edsby online. These students must

have taken enriched math both years and did not take



grade 11 computer science in grade 10. Get the average
of the first two mathtests in grade 10 from the new set
of grade 10 students, obtain fromeport 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
avet 3S 2F |ttt wmn
In thisexperiment 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 variablés the percent change in
the average of thdirst 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 nofthese are searched to
actually seehe affect computer science has on math;
to help answer the guiding questioAnother
dependent variable measurdad the number of students
taking the computer science course that enjoyed it and
the most popular answer®r each question in the

surveyThey dzYo SNJ 2F &G dzRSy G Qa

OK2A0S

the survey was recorded to analyze various qualitative
RFGF YR a8SS K2¢ adznaSoiaQ

towards computer science are.

In thisexperiment one of the controlled

variables is that for both groups of students consisted

A0 dzRSY (a4 Q L Sdn& stuidlent® idriegth gdauipifor grade 9 and 10.

¢tKAa ySSRa (2

accurate correlation. If one set of students were

0S O2yGNRTff S

recorded for grad 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 Ibis
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
Al Aa NBlLazylofS atstomedd (K¢
the style and environmenthiat 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.

LISNJ I yaAsSNI Ay



Results

Grade 9 Grade 9 Avqg. of Avg. of %Change | Overall
Math Mark | Math Mark | Both Grade| First 2 Average
Test 1 Test 2 9 Tests | Math Tests Change
in Grade 10
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
Table 1- Students Wharook Grade 11 Computer Science in Grad2 40 Y I 4 K Y I NJ a
Grade 9 Grade 9 Avq. of Avg. of | % Change| Overall
Math Mark Math Both First 2 Average
Test 1 Mark Test| Grade 9 Math Change
2 Tests Tests in
Grade 10
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

Table 2 Studentswho R A Ry Qoiade(il kedmPuter science ingrade 10 &

YI K cHiande] a
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Grade 9/10 Math Marks of Students Who Didn't Take
Grade 11 Computer Science in Grade 10

1 2 3 4 5 6 7 8 9 10

Each Subject's Performance in Grade 9 and 10 Without
Taking G@Enpweidtgares

Figure 1c Comparing the change in math marks from grade 9 to 10 of students
RARY QO G11S O02YLIziSNI a0OASyOS

Math Marks in Percent

Grade 9/10 Math Marks of Students Who Took Grade 11
Computer Science in Grade 10

1 2 3 4 5 6 7 8 9 10

Each Subject's Performance Before and After Taking Computer Science
m Avg. of Both Grade 9 Testsm Grade 10 Avg. for First 2 Tests

Figure 2¢ Comparing the change in math marks from grade 9 to 10 of students
did take computer science

Comparing Average Math Mark Change in Grade 9 to 10 From
Both Groups
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Figure 3 Percent change in math marks of both
INRdzZLJA 6K2 RAR YR RAFR

Survey Result
2.) Do you agree that coding needs you to

1.) Do you enjoy learning computer science?
4%4% problem solve critically/logically

805 4%

\ N

88%
92% - - -, . -
= Yes, very. m Yes, it makes me think critically/logically.
= Not particularly. m | don't notice any need to think critically during
= | dislike the course. coding.

Figure 4 Percent of students choosing level of = | think less critically during coding than norma

_ _ _ Figure 5i Percent of students deciding
enjoyment learning computer science o S )
if critical thinking is used when coding

o0 52 @2dz GKAY] @&2dzN 3.) Do you think there are many career
compared to last yed? opportunities in computer science?
8% = 0%

= 25%

38% 54%
®m /5%
= Yes, I've improved. = Yes.
= No noticeable change. = Unsure.
m Worse than before. n "t thi
Figure 6i Percent of students choosing level Figure7i Per c eI rq(?n t tohwk Ssot udent
improvement in math they believe to have career opportunities in computer science
Discussion/Conclusion hypothesized that math marks would rise because
The main scientific question thidriving this coding uses the same parts of the brain used when

experimentwasa | 26 g2dzZA R (F 1 Ay3 O 209ngmathsiamahe ex@srimedt, iticgn be concluded
gradeschoot TF SO0 KA IK &aOKRwas & dROtBishypothegis was qprrert.dtis correct because
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the students who akecomputer science had a greater
ySi AYLINRO@SYSyld GKIy
take it. This conclusion, however, has some important
significance. As various research has shown, Canadian
a0dzRSYGaQ YIFGK YI NJ aseterad S
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

a0ASYyOS 2@0SNJ GKS addzRSyda
to a grander scale, provincially even nationally; it is
fA1Ste /FYyFIRAFY a(dzRSyidaqQ

increase with better ability to connect math to a real
world contextif computer programming was introduced
to the curriculum It would introduce future Canadian
generations whare better problem solvers and ones
who think logically and critically. Another significant
outcometo this conclusion could have is more
Canadians going and being proficient in the computer
and math fields. As our world is rapidigcomingmore
technologcally 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 al®o 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 thatke grade 11
computer science in grade 10, the overall net change in

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

9

GKS 3

in the group of students whoahQ G G+ 1S 3INI RS
N@ngritdr i gFadeill, daBirdhgt Ghaangenféth RA Ry Q
averages was +1.40%. Comparing this data, it can be
calculated that those who took grade 11 computer

&cteBiey in grada 10 Enpravdsirymath tndié than the

INI RS mn addzRRSyida 6K2 RARY!
indicating those who take computer scinwill likely
improve in math proficiencyAnalyzing the survey, it
@0 Pe seeh Raf Nast péopld vihakdgiadel1f & 2 | LJL
computer science enjoy it and agree that higher level
Yhinking is heduisetl during dotlifig. Qved BB of thei 2
survey participants notice theyproved 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 expeeint
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. Thuld 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 atheir grade 9 and 10 marksas
compared. Ideally, comparing data throughout an entire
school year or longer would show a more precise

average in case certain comparisons were outliers.



Application

The information from this experiment suggests
there isa correlation between developing skill in
computer programming and skill in math. This could be
used during admissions process in psstondary
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
couldbe tutoring and city programs involving computer
programming.Currently a child would typically learto
codeif they were already adequate at math; but as
struggling math students get math tutoring, another
approach to improvement of their skill coul@ lbutoring
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 gestor 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 wadl 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 Schiowindsor, ON
|. Abstract

The exgriment 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 timsstedd 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

ll. Introduction proven to aid students in postsecarydeducation

SCICAN! Is a project that allows and encourages (Taylor Francis), but passion for it has to be

students to pursue their interests and look beyond established while young, so knowing exactly how

them to understand the scientific aspect of that reading affects academic success and the brain is

interest. This investigation explores reading, a task important for students to know so that they can

that has many proven beneficial outcomes or target different ways of reading that suit their

aspects. gecifically, how reading can affect the interests best.

performance that students achieve in school. In order to investigate the effect of reading on

) academic performance, one must focus on a specific
Knowing how the amount that students read affects P P

. . . quality such as genre of books, length of books,
their academic performances is important so that

difficultyd or in this case, the amount of time read.
educators and parents can place the correct amount

This | h [ f, howedath
of emphasis and reem that their students should 's leads to the question of, ho € amount

f ti h [ ff hei
take part in. Reading is usually pushed upon of time that students spend reading affect their

. _ overall academic performance? The hypothesis
students by parents and teachers, so if there is a P yp

. . . . drawn from this question is: If students read books
positive correlation between reading and academic

: . for longer amounts of time each day, then they will
performance, it may act as a motivator for more

. s experience an increase in overall academic
students to value reading. Raaglis known by P

L . e erformance, because reading has many positive
scientists to have many benefits, such as aiding in P g yP

- . - ' ts, iated with the brain in t f
the ability to fall asleep quickly (Mayo Clinic) and IMPActs, even associated wi € brain in terms o

. ) ) ) being proven to prevent Alzheimer's, so, it will also
even helping to prevent Alzheimer's (Daily Mail gp P

UK). The type of reading that students do has been positively impact the parts of the brain required for

11



the cognitive thinking that is used in school in a

positive way.
lll. 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 andgtwo. 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 dumg 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 satdor 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]
12

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:

U Do you like reading?

U Do you think that reading affects your
overall academic performance?
Are you a responsible student?

U How are your grades usually?

U Would you say that reading helps to manage
stress?
Why do you read?

U How many books do you read a month?
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 imger

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 surigeyhe 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



constant in order to keep the results of the students read on their academic performance, but

experiment as accurate as possible. For this the effect of test conditions, or age on academic
experiment, if there is more than on dependent performance. Which is not what the survey is
variable, then té results of the experiment will no indented to investigate.

longer be the effects of the amount of times that
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: Amount of Time Read Score
Student
1 15 minutes 84%
2 15 minutes 85%
3 15 minutes 88%
4 45 minutes 96%
5 45 minutes 100%
6 45 minutes 100%

13



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
1 87%
1 88%
Average : 87.5%

Sore for 15
Minutes
96%
84%

90%

Percent Change in Averages when time Increased for Student 2.5%

Student Score for 45
Minutes
2 83%
2 84%
Average: 83.5%

Sore for 15
Minutes
93%
85%

89%

PercentChange in Averages When Time Increased for Student 25.5%

Student Score for 45
Minutes
3 84%
3 76%
Average: 80%

Sore for 15
Minutes
80%
88%

84%

Percent Change in Averages When Time Increased for Student 3t.0%

Student Score for 45
Minutes
4 72%
4 96%
Average: 84%

Sore for 15
Minutes

87%

80%
83.5%

14



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

Student Score for 45 Sore for 15
Minutes 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 Sore for 15
Minutes 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:

Do you like reading?
35 responses

® Yes
® No

somewhat

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

15



Do you believe that the amount of reading you do affects your
academic performance?

35 responses

® ves
® No

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

Are you a responsible student?

35 responses

@ Yes, | am very organized and turn
in all my work

® No, | am very disorganized and
imesponsible
1 think so, people always tell me

that | am

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

Why do you read

35 responses

It's fun 23 (65.7%)

because | hav... 10 (28.6%)
because some...

because my p... 11 (31.4%)

0 5 10 156 20 25

Figure 4. Shows why students choose to read. [lt'stfacause | have to for school, because

someone recommended a book to me, because my parents force me to read]

16



How many books do you read a month?
35 responses

@2
® 34
Do

Figure 5: Shows how many books students claim that they read per month.

How often are you told that you need to read more often?

35 responses

@ sometimes
® often
@ never

22.9% v

Figure 6: Shows how often that students are told that they needdanore.

What genres of books do you prefer to read?

35 responses

realistic fiction
historical fiction
nonfiction: me...
nonfiction: fact...
Fantasy
everything exc...
Animel!!

fantasy
Fantasyand a...
Young Adult
Popular fiction

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

17



original hypot hesi s | sading for 15sntinutesefmighds israleoa d b o o k
for longer amounts of time, then they will 88.75%, proving to be exactly the same for

experience an increase in overall academic both reading amounts. However, personally,

performance, because reading has many for each of the students, the test scores

positive impacts, even associated with the received are about 4% greater when reading

brain in terms of being proven to prevent for 45 minutes a night than 15 minutes a

Al zhei mer 6s, so it wihdhtal so positively i mpac

the parts of the brain required for the V1. Application

cognitive thinking that is used in school in a
positive way. o This hy§dgrsceuldusgthe resulofthg

proven partially correct. The overall experiment conducted to gauge the levels of

averages of both the children who read for homework that they give their students. And

15 minutes and for 45 minutes a day were maybe realizing the effects of reading on

identical. But the averages of the individual ~ &cademic performance will alloteachers to

students, and of the two groups themselves ~ Plan the amount of homework that they give

proved that after reading for 45 minutes a to their students so that it allows for time to

night the test results are higher. read. Teachers often want their students to

be successful, and reading every night can

The average test score for group one . ,
improve a student's stress levels, and how

students 43) when reading for 15 minutes a o
( ) g they do on tests. Liarians can use the

night is 91% when reading for 45 minutes a . . :
g ° g results of this experiment in order to

night the average test score is 84%. The . ,
g g ° increase the emphasis that they put on

scores received when reading for 15 minutes ) ) .
g reading. And rather than just telling students

a night is greater. The average test score for . .
to read because it is a good pastime, they

roup two (students-8) when reading for . i
group ( ) 9 can tell students how it can affect their

15 mi night is 87 % when reading for . .
5 mirites a night is 87 % when reading fo academics, and stress l&v/m the long run.

45 minutes a night the average test score is The knowledge of the benefits of reading is

94%. For the case of group two, the average )
° group ' g not only something that can be helpful to

test score received when reading for 45 .
g high school students now, but even further

minutes is greater. The overall average test e . . ,
g g on in life, in university etc., where they will

score for reading for 45 minutes a night is )
9 9 be faced with harder texts to read and even

88.75%. The average test score when
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busier lives. Rading 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.
VI. References

Cox, S. R., M.A. Ph.D., Friesner, D. L.,
M.A. Ph.D., & Khayum, M., M.A. Ph.D.
(2014, July 8). Do Reading

Skills Courses Help Underprepared
Readers Achieve Academic Success in
College? Retrieved

October 05, 2017, from

http://www.tandfonline.com/doi/abs/
10.1080/10790195.2003.10850147

Dr. Mercola. (2016, August 18). How

Reading Reduces Stress, Enhances Empathy

and More. Retrieved
January 8, 2018, from

https://articles.mercola.com/sites/arti
cles/archive/2016/08/18/reading
benefits.aspx

19

Hope, J. (2013, July 04). Reading can help
save your memory: It slows decline in brain
power say scientists.

Retrieved October 05, 2017, from

http://www.dailymail.co.uk/health/ar
ticle-2355212/Readintpelp-save
memorylt-slowsdecline

brainpowersayscientists.htmi

M. (2017, May 03). 6 steps totber sleep.
Retrieved October 05, 2017, from

http://www.mayoclinic.org/healthy
lifestyle/adulthealth/irdepth/art20048379

Michaud, A. (2016). Intelligence and Early
Mastery of the Reading Skillournal of
Biometrics

& Biostatistics 07 (04).
doi:10.4172/215%180.1000327

Storrs, C. (2016, February 03). This is your
child's brain on reading. Retrieved October
19, 2017, from

http://www.cnn.com/2015/08/05/heal
th/parentseadingto-kids-study/index.html



http://www.tandfonline.com/doi/abs/10.1080/10790195.2003.10850147
http://www.tandfonline.com/doi/abs/10.1080/10790195.2003.10850147
http://www.dailymail.co.uk/health/article-2355212/Reading-help-save-memory-It-slows-decline
http://www.dailymail.co.uk/health/article-2355212/Reading-help-save-memory-It-slows-decline
http://www.dailymail.co.uk/health/article-2355212/Reading-help-save-memory-It-slows-decline
http://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/art-20048379
http://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/art-20048379
http://www.cnn.com/2015/08/05/health/parents-reading-to-kids-study/index.html
http://www.cnn.com/2015/08/05/health/parents-reading-to-kids-study/index.html

The Energy of Different Types of Food Eaten aBreakfast

Andy
SNC2DN, Vincent Massey Secondary Scho@Vindsor, ON

Abstract

NBEF1UFrad Aa Fy AYLERNIFYG LINI 2F GKS F@SNIF3IS LISNAZ2YC
different types of food give people more energy? Thissjion 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 pust
ups the subject can do in a minute and record that data. After condgi¢hiat 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,
is was very close with second place and some might even consider is a tie. M@ehaseist be doe to find a definite
conclusion.

Introduction

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

person's mood throughout the day depending on what

kind of foodthat personeats.lt i s cruci al tE&tthe breakfastspesifidor each day. After two hours
day. After a human goes without food for as long as 12~ S€€ how many push ups the test subject can do in a
hours, their glycogen stores are low. (Department of minute.

Health & Human Services 2012,0ctober 31) Glycogen is
glucose that is stored and if a human has low glucose
than that human won't have a lot of energihis

project can help theumanraceunderstand their bodies Day 2 Vegetable
better and how their diets affect their day to day lives.

Day 1 Fruit

Day 3 Grain
Having a well balanced diet is important to being .
productive since: employees with an unhealthy diets Day 4 Dairy
were 66 percent more likely to exgenceproductivity
lossthan those who regularly eat whole grains, fruits Day 5 Meat
and vegetables.(Dallafior,K 2012, October 16) Research
shows that what humans eat impacts their performance Day 6 Carbs

Fd 62Nl ® 02KIFGQa Ay GKS . NBF{NB2YY 9)yLIX 28SS 5A|SG FyR
Prgductivity, 2009) Cfln djfferent types of food impact a Dav 7. o Fat §
LISNE2Y Q& SYSNH&K L Ad KeLRUKSAA&ASR [RFG AT T22R KA IF
carbohydrates are eaten at breakfakan that person

will have more energy than if that person eats food with Day 8 Protein
less carbohydrates. The carbohydrates give more
energy to the body than other types of food because Day 9 No Food

glucose is absorbed from carbohydrates.
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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

Day 10 {dz6 2S00 Qa

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 offeac

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

The Amount of Push Ups Done After Eating Different Types of Food
a0

25 \/\/\/\/
20

10

Number of push ups

Fruit  Vegetable  Grain Dairy Meat Carbs Fat Protein  Nofood Subject's

Normal
Breakfast

Type of Food

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

21

accurate top category. This data could be interpret
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 santific 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 Skatingpins
Angela

SNC2DN, Vincent Massey Secondary Schauindsor, ON
ABSTRACT

How does figurelsat er s & ar ms adifett tHe spged anol oumber afi ratations of their spins? This
experiment is beneficial to skaters because It w
implemented on their spinning skills. The subjects are performing a basioairspn 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 tt
number of rotations of their offeot spin. Inconclusion when skaters pull their arms and leg together, they are
adding moreforce, the angular velocityustincrease in order for angular momentum to stay constant.

INTRODUCTION _ _
The sibjects are being asked to perform a

Based on the articl e basSihoaeopt/beyakh spirs. ThB subjecsed
Figure Skating Spins® (S epeatiadthedamk spim threedimesobbt slightlys
2017), itstated that understanding the basic law of different each time. Thisxperiment does not
physics behind the spins are beneficial for skaters require thesubjecs to be right footed or left footed.
because it gives them a clear understanding of why  The subjects may choose to use which é&gthey

and howtheir arms or leg positioned acertain want to represent thefir f r e elay thhtis npt

way and how the coordination between th® play touching the ice, but iesponsible for generating
amajorinpact on t hespifininggur e sfereetwleen thedsubjecmill the leg in. he first
skills. When skaters do not understand what are method is to pll their arms inwed, then pull their
responsible for the outcome of their spins, it may free leg inwhen the time hits seven seconds. The
cause them to take a longer time to understand the  second method, the subjects are beaisigyto repeat
concept of the spin, which may give them a more the same process as method one but puiltiag leg
difficult time to maser a certain spin. The main in before thearms. Lastly, the subjects are pulling

purpose of this project is to find the answer to the their arns and leg inward together at the same time.
guestion, how does f i gur Eactsnkethddethe shservarrisraguntingrhndw namyg
coordination affect the number of rotations and the  full rotations are completed in the span of fifteen

speed of the spins“h&hypothesis of the seconds. The rotations of each method are to be
e X p e r $ resaltnghai wherskaters pull their only counted, if it was completed in the span of
arms and leg inward at the same time, they will be fifteen secondsyr rotations that are completed but
able to create more rotations because if the arms the spin stopped before the timer is up; those

and the legs are cooperating with each other, then rotations are also identified as completed rotations.

there will be more force being generated. ) ) )
g9 The independent variables are the subjects

METHOD and the subjectsd arms a
are chosen as the indeqent variables because it is
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not depended on any of the other variallethe
independent variables changes, then the dependent
variables will also be affecte@he dependent
variables are the subjec
number of rotations of thegpins. The reason for
this is because if the s
cooperating together correctly, then the results and
the outcome of the balance, number of rotations and
the speed of the spins would be different. Ehes
variables depend on thediependent and the

controlled variablesThe 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 limitvhichis fifteen
seconds, and the skaters
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 arg onl
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

i mpacts t

which decreases the number of rotations. The
subjeds are required to wear leggings and a tight
shirt, or jacket. This strategy helps prevent any
exteal dbpedi/raatecatsrom affeceng tthe speach d
of the spins.

ubj ect SR?ESLﬁ_{'SmS

After conducting this experiment, the results and
data are collectechd 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, thhitd method had an
outstanding of rotations completed compared to the
Others.| As d@nlohservgr, whéntthe subjects attempt te
use the first and second methods to perform the
onef oot/ scratch spin, the
number of rotations declined. Theseotmethod

gave the subjects a more difficult task to try to
increase the speed and number of rotations.

and | ar

edg

he subjectsd speed,

SUBJECTS ARMS BEFORE LEG LEG BEFORE ARMS | ARMS AND LEG PULL
PULLIN (@7sec) PULLIN (@7sec) IN TOGETHER
Method 1 Method 2 Method 3
Person 1 11 rotations/15sec 11 rotations/15 sec | 26 rotations/15 sec
Person 2 15 rotations/15sec 9 rotations/15 sec | 28 rotations,/15sec
Person 3 15 rotations/15 sec b rotations/15sec | 26.5 rotations/15 sec
Person 4 12 rotations/ 15 sec 7 rotations/ 15 sec | 27 rotations/15 sec
Person 5 9 rotations/15 sec S rotations/15sec | 19 rotations/15 sec

Figure £ Alithe data and results from the experiment are colfected and organized into this tabte char
method is separaddanto different columns and the number of rotations completed are recorded below.
method was done once by five different subjects. The subjects had fifteen seconds to spin and only r
that are completed under 15 seconds are counted.
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OMNE FOOT SPIN ROTATIONS FOR 15 SEC

-LLL JI | LEG AND ARMS PULL 1IN TOSGETHER
ARMS PULLIN FIRST
LEGS PULL IN FIRST

PERSODN 1 PERSONZ FPERSOM3 PERSONS PERSDNS

W
Q

M
(4]

SNUILYL0Y

=
Q

=",

B LEGS PULL IN FIRST HARMS PULL IM FIRST LEG AND ARMS PLUILL IN TOGETHER

Figure 2 This graph contains the information from figure 2. This figure gives the author a clear understan
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 limitade of fifteen seconds.

DISCUSSION AND CONCLUSION
in motion and will keep a constanatte, unless an

To restate the hypothesis of this projeicg external torque or force is applied onto the object.
hypothesis of this exper rHRenHde Sefse heBaBisé WwHen theSubfedisdided the
skaters pull their arms and leg inward at the same third method, the subjec
time, they will be abl¢o create more rotations inward together which means the mass is reduced,
because if the arms and the legs are cooperating so the inertia is also reduced. @hthe inertia is
with each other, then there will be more force being  reduced the angular of velocity must increase in
generatedBase on the data collected, the order to satisfy the fundamental law of physics
hypothesis is true. The third method that required maintain angular momentum at a constant rate.

the subjects to pull their armsdateg 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, butid 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 APPLICATION

Some errors during this experiment, are
subjectsdé blades. Some s
sharpenedlades 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.
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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 skéing researches and experiments to
help them structure -and

how the blades would affect

how long it takes the robot to make a sharp turn.
The information gathered from the project can not
only help athletefrom 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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How Sugar Levels in Food Affect Fatigue in Daily Activities

Anika
SNC2DN, Vincent Massey Secondary SchowVindsor, ON

ABSTRACT

|l tds an undocumented universal f swekts ih dverytshaperor e s pec
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 consumeddh and low sugar diet for three days. Each day subjects completed two objectives
and one subjective test to measure fatigue le@&lgly show that subjects were more active and effective
with their day routine on the days when low sugar diet was consiBubjict experience greater fatigue
on the high sugar diet days. Tlkisidy would helpunderstand the implication of sugar consumption on
health.

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

l. INTRODUCTION followed by crash or low sugéevel leading to fatige
and irritability. Fatigue is experienced after eating sugar

, C . rich diet because the level of neurotransmitter
This topic will aid in learning the phenomena and

responsible for arousal and appetite is decreased. The
symptoms of sugar crash. This knowledge will help plan P PP

) _ body feels tired after a high carb dietcausédlood is
diet to regulate sugar intake. Controlled sugar levels

_ pushed to the stomach to digest thod, this leaves less
would consequently assist to reduce the symptoms of

_ L . . blood for the rest of the body causing lethargy.
fatigue, irftability and hunger. This topic will also help y g gy
understand diseases caused by uncontrolled sugar levels. Many scientists around the world are realizing the
importance of this issue. Shawn Talbott is an elite

How do sugar levels in food has effect on body causing
scientist with and EMP in entrepreneurship from MIT

fatigue during daily activities?
and a PhD in nutritionalibchemistry from Rutgers.

The hypothesis consisfsfoods with high level of sugar Talbott has also educated top level athletes at the United

are consumed then, the pancreas will release insulin to States Olympic Training Centers. He has written many

regulate high sugar level in blood stream. Insulin helps  articles and few books on nutrition and fitness. Mr.

to break down sugar and a burst of energy is experienced Tgpott encourages eating diets with less sugar and is
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looking deeper into ways to education peopled
communities about eating rigand shopping healthy
and smart in the grocery store.

Il. METHODS

The purpose of this project is to determine how the
amount of sugar in food affects fatigue. To measure the
effect ofsugar 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 3ubjectsn the samege group
(12-15 years). Subjects will consume foods with high

Person 1: Data

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. €lr 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 SarRerelli test and reaction time

tests

Control Variable: Agegroup, food eaten and time

intervals between eating and fatigue tests

M. RESULTS

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

Type of
Test

Day 1:
Sugar
Samn
Perelli 7 pt.
Scale test

399 ms 587 ms

Reaction
Time Test
31 secs

Run-Cup 24 secs

Test
Table 1

DL \VACH
Sugar

764 ms

43 secs

Day 4:Less Day 5: Less Day 6: Less

Sugar Sugar Sugar

359 ms

370 ms

388 ms

21 secs 21 secs 18 secs

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 1dsé#iey 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: DataTableshould be read from up to down and be read across left to right for each

day.
1 1 1 5 5 5
389 ms 492 ms 654 ms 357 ms 334 ms 319 ms
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 reactiime (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 tmvedajuickly

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 Day 1: Day 2: Day 4: Less Day 5: Less Day 6: Less

Test Sugar Sugar Sugar Sugar Sugar
Samn
Perelli 7 pt.

Scale test

Reaction 373 ms 491 ms 784 ms 387 ms 329 ms 284 ms
Time Test

Run-Cup 28 secs 32 secs 46 secs 25 secs 18 secs 16 secs
Test

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

coul dndét concentrate very well and were feeling vi
caving to have more sugar. During day 5 and 6 of the experiment Person 3 said they felt very calm,

relaxed and attentive wikidoing 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 suglar day

l. DISSCUSIONS/ CONCLUSION

While conducting the experiment many things could

The hypothesis was correct. In the hypothesis, it was have gone wrong. The subj ec
mentioned that eating food with high sugar content will and energy due to the change in their diet could have
cause more fatigue and leave the subject tired. My affected the t&t results in calculating fatigue. If subjects
experiments prove this point as well asde with high are feeling stressed they will usually feel the need to
levels of sugar will cause change in appetite. The complete tasks faster and will be hyperactive unrelated
purpose of this project was to create awareness and eating sugary foods. They will have less fatigue as their
increasehe knowledge on effects of sugar on our body and mind is dealing with stressaodifferent
metabolism. This information would help plan diets to emotion. Therefore, personal emotions and feelings of
regulate sugar intake. Having caited levels of sugar the subject including stress could play a major part in
intake can help reduce sugar crash, fatigue and calculating fatigue.
irritability.

Il APPLICATION

Many patterns were observed during the 6 days of high

and low sugar intake. On high sugar intake days, a . . .
g g g Y The purpose of this project was to find out how sugar

lunge in mood and attitude was observed. Subjects feel
piung ) levels in food affect fatigue in dailyctvities? This

easily tied and were sluggish to complete tasks. The
y g P information can be shared with organizations like FDA

data collected from the experiment also suggests that _ _ _
P 99 to promote less artificial sugars in foods and drinks and

subjects felt energized amgere able to focus better o
also encourage use of natural or better alternative like

during low sugar days. The information gathered from
d g Y g honey. This can give people the knowledge and data to

the experiment also indicates that intake of fodtth w ) i
convince them touy products with less to no sugar

high sugar content also increased carving for such food
g g g and read labels on food before purchasing. This project

throughout the day.
Hghot y 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 . REFRENES

sugar consumption in their everyday diet. Feeling Sluggish? Restore Your Equilibrium. (2016,
March 31). Retrieved November 14, 2017, from
https://alternativemedicine.com/feelustuggish/
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Student s 0 fromdistenangro Musi®Whilef Studymag n c e s

Ardeena

SNC2DN, Vincent Massey Secondary Scho@Vindsor, ON

ABSTRACT

Musi c has become mor e

than a

recreati on:; it i's n

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

has lead them to academic improvement. An experimeasdnveyed to find out how the effect of listening to

music differs in academic performance for some students. Studentsowhally listen to music while doing

homework, as well as students wiorilt, areselected to read an article and later answer questions based off of

the information read, to test their memory and level of concentration. iEhez&lly no specific compiaon as

to which group of studentdsbetter in terms of answering questions. Somevell on being specific with

answering in full detail according to the given information, while others answer correctlyy botpfovide

enough detail regarding theegtions. 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 doe

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 faomething 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 theni fior
examplei things like studying. Findpthe 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

31

variations in music that could potentially improve

their brain development.

The brain $ divided into different compartments
with different functions. In the region of the
temporal lobé which is responsible for speech
comprehensioin there is a small part called the
auditory cortex which processssounds in the
brain. Music is almost li& its own language, so it
canactivate this part more than normal sowwlld
and itespeciallyactivates regions near it which are

associated witimemory(How Our Brains Process

Melodies That Pull on Our Heartstring<Brains are

simplebecause they likeepetition; they are always

predicting on what will happen next based on a



given patternThis is why reading cue cards over
and over again can help someone memorize more
when theydve | earned the
Music involves a lot of patternthis 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. Sben how does listening to

aff
academic performance? The importance of finding

music while studying
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 progetsen 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. Studengs a
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
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after reading the article. The students who radiyn
listen to music while doing homework, would listen

to onusit while reatlingtthb article. Othey stutdents i o
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

dependat variableconsisting of the ability to

successfully answer the given questions will vary

t he student

verall
Whlle reaglng thmdegenaen‘t/arlable? some

dependi ng on

students will listen to music while some will not,

and finally, thecontrolled variablé 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 tlins tvay,

t he be

students use their own studying method. If a student

experiment wil/l m
is forced to follow a studying methdédsuch &

listening to music when thayormallydo noti then

of course that student will have a better chance of
doing poorly because they are not used to that

method.



The article tlat is given for this experimenséa Spiders Use Their Heaxst Guts, To Pump Oxygen

Sea Spiders Use Their Guts, Not Hearts, To Pump Oxygem Ashley Johnsonn October 23, 2017

Sea spiders, which have inhabited Earth for over 500 million yeardasrmating creatures. The marine
arthropods, which range in ge from a millimeter long to as big as a dinner plate, have eight jointed legs that
convenearound a tiny body. Since their torsos are so small, sea spiders use their legs to conduct normal b
functions such as digestion and reproduction. Now, it se@escreatures also have uaigue breathing
mechanism.

The latest discovery was made by a team led by University of Montana Associate Professor Arthur Woods. |
researchers were curious to see how t he gepfrothéhe s 6
central part of their bodies to the tips of their long, thin legs especially, in the larger Antarctic species.

To unravel the mystery, they injectetluorescent chemicals into the blood of 12 sea spider species from
Antarctica and the US to edow far their small hearts were able to transport it. Not surprisingly, it was a very
short distance. To make up for thieortcoming, the spiders havedapted by using their guts to pump blood.
Woods says, AUnli ke wus, varetllonfmadto a sirgle bodyaity, the guto®at a t
sea spiders branch multiple times and sections

Just like in humans, the gutsntractt o move f ood al ong. Howeveflexjbleasi nc
theabdomen they are unable to stretch or expand. Hence, when the spider pushes digestidewn its legs,

the blood gets pushed uponversely, when the digestive fluids are pushed up, the blood flows back down. The
scientiststheorized that this action helps the oxygen, which is passigéiyisedi nt o t he ani mal
circulated throughout the body.

To test thethesis the team lowered the oxygen levels in the surrounding seawater and observed that the
s pi de ratéactignainstantly increased. Amy Moran, a mariaeologistat the University of Hawaii at
Manoa, who helped with the study, says, fAdltos |
and their heart rate goes up. The sea spiders arethsingegs agjillsand t heir guts as he
who published their findings in the jourr@urrent Biologyon July 10, 2017, believe that though this is the first
time this kind of gubasedtirculatory system has been observed, it mayrimee common than we realize.

ThoughclassifiedasChelicerates a group that includésrrestrial spiders, horseshoe crabs, mites and ticks, sea
spider s, or pycnogoni ds, ar e ngereticigshalieve tbeeeriseaddistant r
relationship, Moran says, ATheyodore about as <cl os
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Questions that are given to be answered after reading this @heleght answer or what the answgéould have
looked like is written irbold / recé )

1. How long have sea spiders been on EairtG@0 million years

2. Why do they conduct functions like digestion and reproduction through their legs?
-Because their torsos are very small

3. What did researched to test their curiosity? What did they want to see?
-injected fluorescent chemicals into spiderds bl o
-wanted to see how far their small hearts were able to transport it

4. Why arenodot spiders able to stretch or expand?
-t heir | egs atheabdomenas fl exi bl e as

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 (abguistion5)?
-theorizedthatthi s acti on helps the oxygen which is diffu
the body

7. What did the team do to test their thesis (thesiguestion6)? What were the results?

-lowered oxygen levels in seawater to see movement in gut gastion
-gut contractions increased
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RESULTS

Figure 1. Student #logsnot listen to music while reading article and ansmerestions correctly for the most
part however, some questioa®in vague detail and one questisnun answered due to lack of membrgm
reading thidopic.
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Figure 2. Student #2 readrticle without listening to music and answguestions with more detail than student
#1 in figure 1 However this studentepeas their answers when theyenot remember specific information
related tahis topic.
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withh, Music

QUESTIONS

ng long have sea spiders been on Earth?
-0 Mitien (e (s

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

b((ﬂu«(p The ‘.,\15 J‘JI1 't Arou)

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

/ p)
[/ don 1 T4 Meyn e

4. Why aren't spiders able to stretch or expand?
BecauSe R dneir :
Guk or Joney Jes
5. What happens when spiders push digestive foods up/down?

neft  whote bocky rmoves o
W Blood W\OJV\A')

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

/ (/aﬂ’} Vememba-

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

T;\w 'C,l-al_"iﬂq More of (e Spy‘d.u’

S ome Thing

Figure 3. Student #3 readrticle while listening to music and answal questions very poorly in the sense that
they leavea few blank and the ones tlaat completedare answered in no spéicidetail & well answersare

repeated a lot throughout questions
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Figure 4. Student #4 reathe article while listening to music and ansswt questions in great detail compared

to the other students in figures 1,2 and 3.
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DISCUSSION/CONCLUSION
This hypothesiss closely accurate according to the
two students in figure 1 & 2 whoochot 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 doeslisten to music, answem the most detalil

of thosetwo students in figure 1 and 2 combined,
therefore this hypothesis not entirely correct.
According to this hypothesis, the students whkteh

to musicwhile reading this article ra thought to do
poorly on answering questions, but ttigproven to

be wrong when the student listening to music in

figure 4 desthe best overall.

The data received from this test does not entirely
support théhypothesis in the sense that thisr@o
exact comparison as to which group of studénts
whether they listen to music or riotdoesbetter on
answering questions. When scientists report on the
side effects of students listening to music, they
usually clam that music is not recommended to be
heard while engaged in cognitive taski&hough it is
true that student numbthreein figure 3 deslisten

to musicandanswes the most poorly overall with
vague information, they claim to have another
incorporatel studying method whicis 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 condibinsare incorporated.
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Because different people have different studying

met hods, it really
how they remember information. The student in
figure 4 who answelin most detail overall, only
studies by listening to music unliketudenthumber
threein figure 3 who not only listesto music, but
also ussother methods. Thisould have also
affected those students who bt listen to music;
they could perhaps answer questions with more detail
if they incorporate their own studyg method othey
study in a similar situation/place relative where

they usually studyThis test proves that music might
be t hat

academic performance, but it is definitely not

huge factor coul
everything when it comes &xtra personal

preferences.

APPLICATION
Now that the effect of listening to music while
workingis been shared through this investigation,
more people will hopefully take in the advantages
and disadvantages of music in their daily lives as they
choose tancorporate 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 havA | z h e i Lmstening te
music can get patients who have this disease to be
more focusd 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

depend



has a reputation of being distracting while engaged
cognitive tasks. This investigation proves that there
no right answer as to whether or not music helps to

in

is

increase academic performance; it truly does depend

on the studentods chosen

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
ansver 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 givedekam 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 faséenpos and higher chords. The results justify the initial

theory and it shows that music does affect people.

l. INTRODUCTION
Sounds are everywhere. Whether it's created by
birds chirping outside or the sodi 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
confirmedseveral benefits to listening to music.

1 A study conducted by Georgia Teobllege
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)

1 A team of researchers examined the relation
bet ween students who
those that study it, music students show
significantly less stress and anxiety when
taking a test. (Blog.oup,2014)

1 In another review, researchers studied
patients who were about to go through
surgery. The patients were asked to either
listen to music otake drugs before a
surgery. The results showed that the patients
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wholistened 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 leathe
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 postecondary can really use
this to relieve stress. (NCBI)

music helps you
de stress while
working n offi



http://www.uah.edu/la/departments/music/about-music/why-study-music

Figure 2Demonstrates 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 numerooesats 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 theib@alyzes songs

with higher pitches and faster speed as excitement
but the brain examines songs with dull tones and
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. Do you listen to music?
. If yes, why do you like listening to music?
. What genres of music do you prefer?

(S0 SR S R VI

. What do you think about the first song?

Arial

minor keys as sad. Occurrences of both high and
low chords in songs cause feelings like love.

[l. Methods

To further pove 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 aboutow they feel. The more the

merrier. Prior to the experiment day chosen, supply
the subjects with this list of questions in Figure 2.

Dokl - x

Q o

11 B 7 U A More ra v

[ - BRI - SR 7
Name:

. When listening to music do you focus on the components of the song.(Beats, Lyrics...)

“ How would you categorize it? (sad, happy...)
< How does it make you feel or what do you think the artist is trying to portray?

6. What do you think about the second song?

< How would you categorize it? (sad, happy...)
<+ How does it make you feel or what do you think the artist is trying to portray?

7. What do you think about the third song?

< How would you categorize it? (sad, happy...)
< How does it make you feel or what do you think the artist is trying to portray?
8. Do you personally think that music can change your mood?

9. Did you have fun taking part in this experiment?

O Type here to search

Figure 2This is a list of questions that should be
used for this experiment.

The conductor has taqvide the first subject with
any writing utensils that they need along with the
guestions. 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 te lrom three different
categories (songs that are classified as sad or happy
or motivational). They can stop-lretween 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 chogeor.the

results to be fair for this whole experiment the
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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
subjectdés mood is affect
and positive emotions they haveeaflistening 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



the songs, same songs, same nurabsongs,
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 miest 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 environteamd 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 effectshen

results. Evidently the same selected songs and
guestions should be used for every subject. These
key elements should be the same for every
experiment to avoid any flaws in the results.

lll. 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)

Mood changes due to How could you leave us-NF in 3 minutes

5

Number of positive or negative emotions

Positive Emotions

| Subject A

Figure 3This graph shows the number of positive
and negative emotions that the listener feels after
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Negative Emotions

Subject B M Subject C M Subject D M Subject E

listening to How could leave us for a period of 3
minutes.



