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The Effects of Gaming on Sleep and Daily Routines 
 

Aayan 
SNC2DN, Vincent Massey Secondary School – Windsor, ON 

 
Abstract 

 
The purpose of this study was to see how gaming and screen time affects sleep and how it can lead to sleep 
deprivation and lack of time management. Multiple participated in the experiment, they gamed at a certain 
time each day and recorded how long was gamed, hours of homework done, stress level, and how long was 
slept. Each of these surveys were written the morning after. When the experiment concluded, the results 
and patterns were different than what was expected, which was when the participants game, they 
should’ve seen negative affect in their sleep cycle. 

 

I. INTRODUCTION 

Answering the problem was important because it 

could determine how the time that they gamed 

affected their sleep. This research could help figure 

out how to prevent health problems such as fatigue, 

migraines, that are caused by lack of sleep as well as 

other things. 

How does gaming at different at different times of 

the day affect a person? 

-------------------- 

If the health of a person, physically and mentally 

was related to the number of hours of sleep a 

person gets every day, then people who got more 

hours of sleep would have better health and grades. 

This is because getting enough sleep can help 

physical health, mental health, safety and quality of 

life. Sleep helps support growth and development in 

children and teens, studies have shown that enough 

sleep improves learning.  

(Mental Health America, 2014). 

 

 

II. METHODS 

In the morning, the amount of sleep and the 

amount of homework from the night before was 

measured, recorded (graph 1) and the 

questionnaire (Survey 1) was completed. The 

individual would go through his/her day normally as 

they usually would. When the subject had gotten 

home, they would have to follow the experiment 

they were attempting at that time. If the subject 

chose “start gaming within the last 5 hours of 

regular sleep time”, they would have to record their 

sleep time of a usual day, subtract 5 and start 

gaming from then. If the subject chose “start 

gaming within the 3 hours of regular arrival time 

home”, they would have to get home from school 

and start gaming within three hours from then. If 

the subject chose “end gaming within before the 

last 4 hours of regular sleep time”, they would have 

to record their sleep time of a usual day, subtract 4 

and end gaming from then.  
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Survey 

1. How many hours did you game yesterday? 

2. How much did you sleep yesterday? 

3. How long was homework done for 

yesterday? 

4. How stressed are you? Rate that stress. 

5. Do u think gaming affected your sleep? 

Why? 

Questionnaire: Given to participant to finish when 

awake the next day. 

 

In this experiment, the independent variable was 

the time range of gaming since this was constantly 

changed throughout the experiment and the 

experiment didn’t depend on any other variables. 

The dependent variables were sleep, and routine 

affected. The controlled variables were the 

following: same chair, same volume level for 

headphones, same bed to sleep on, same 

environment, and same routine. These were 

controlled variables since these were all needed to 

be able to compare all the results at the end of the 

experiment. If different weight scales were used, 

the weight change won’t be as accurate. 

 

III. RESULTS 

# of Hours 
Gamed 

# of Hours 
Slept the 
night 
before 

# of Hours 
spent on 
homework 

Rate of 
stress 

2.5 hours  6.5 2 5 

1.5 hours 7 3 3 

2 hours 8 1.5 2 

Table 1: Participant’s experiment 1 results 

# of Hours 
Gamed 

# of Hours 
Slept the 
night 
before 

# of Hours 
spent on 
homework 

Rate of 
stress 

2 hours  7 2.5 3 

2 hours 8 3 4 

1 hours 8 3 3 

Table 2: Participant’s experiment 2 results 

# of Hours 
Gamed 

# of Hours 
Slept the 
night 
before 

# of Hours 
spent on 
homework 

Rate of 
stress 

1.5 hours  6 1 2 

Table 3: Participant’s experiment 3 results 

Figure 1: Graph shows results from two questions 

asked gain with each participant. 
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IV. DISCUSSION AND CONCLUSION 

The hypothesis was mainly wrong, since people 
actually ended up still having the time to do 
homework and sleep at around their usual sleep 
time. It seemed as though people who gamed at 
different timings had planned their day out to 
prevent lacking. Because I only asked them to game 
for 1.5 hours, it affected my results. Melatonin is 
used to regulate sleep cycles and is produced in the 
pineal gland in the brain. Melatonin didn’t get 
affected because it is normal for children to play 
this much so it’s supposedly okay for children to be 
gaming for 1.5 hrs (Sleep Junkies, 2019). On the 
health side, this caused a lot of migraines, fatigue 
and depression, but wasn’t recorded. When the 
participants were asked how they think gaming 
affected their sleep, they only answered with words 
like: “it helped me”, and “it didn’t come it the way 
of work”. This could mean that gaming doesn’t have 
that much of an impact on gaming. 

 

An outlier in the data was in 1 participant who slept 
for 8 hours and was still affected by gaming that 
late. They blamed it on their ‘time taken falling 
asleep’. This could have happened because the 
individual was cutting time out of his day sleeping 
so routine was affected when gaming came into it.      
There may have been errors such as using beds or 

chairs, going to sleep too early or forgetting to do 
questionnaire in time, etc. Each individual has a 
different body, different routine, and different 
amounts of sleep needed.  

V. APPLICATION 

This information can be applied to us in our daily 
lives and maybe even parents for the future for 
their children. It could also help people to keep 
routines sharp and beneficial. My results were a 
little different than what I thought they would be 
like (errors might have affected) 

 

 

VI. REFERENCES 
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Effects of a Distraction on the reactionary response of a Visual Stimulus 
Abdullah A. 

SNC2DN-04 Vincent Massey Secondary School – Windsor, Ontario 

Abstract 

This project teaches students of the dangers of multitasking on the road and will let participants complete 
different activities in front of a reactionary stimulus and the results will be recorded. The results have shown an 
average of a 27 percent increase of the subject’s reaction time. 

I. INTORDUCTION 

With a growing epidemic of driving and texting 

incidents, it’s clear that texting and driving is harmful 

to not only you but the people around you. Fines of 

texting and driving have been spiking up to $1000 

(CBC, 2018) to deter drivers from texting and 

driving. This project explores how distractions effect 

the reaction time of subjects. If the reaction times of 

reading and typing are compared, texting driving will 

be around 500ms more compared to a reaction test 

where the subject’s full undivided attention was 

given. 

II. METHODS 

The subject must thoroughly understand the 

procedure before they are tested. The reaction timer 

should be set up along with the phrases the subject is 

to type on their phone. The subject is to click the 

reaction timer whenever ready, and to click again 

when the visual stimulus is perceived. The result is 

recorded in a table. This trial is to be repeated three 

times. Have the subject complete the reaction time 

experiment again, coming from a phrase bank shown 

on screen. The reaction time of the subject should be 

recorded again. This trial should be repeated three 

times.  

 All subjects should be tested during the same 

time of day, this is to factor out alertness as much as 

possible from different reaction times. Age must 

remain the same as younger children have better 

dexterity and that may pose an unfair advantage to 

older ages. The size of the phone may make typing 

harder if letters of the touchscreen keyboard are more 

cramped, Using the same size phone is necessary. 

The button must be the same to stop mis-clicking or 

posing an unfair advantage to other subjects.  

III. RESULTS 

Figure 1.1 
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Table 1.2 

 

As seen from Chart 1.2 a 26% increase can be 

observed. Distraction averages have raised by 122ms 

compared to the control. In figure 1.1, a 150ms 

increase can be observed comparing the average of 

the third control with the average of the first attempt 

of the distraction. It increases another 43ms from 

distraction #1 - #2, and then a 19ms drop comparing 

distraction average #2 to the distraction #3. The 

controls in chart 1.1 also steadily decrease by 15-

25ms each time. 

IV. DISCUSSION AND CONCLUSION 

“If the reaction times of reading and typing are 

compared, texting driving will be around 500ms 

more compared to a reaction test where the subject’s 

full undivided attention was given.” 

 Although this theory was correct, the increase 

between the control and distraction was not 

anywhere near an extra 500ms (which would be more 

than a 100% increase). Referring to chart 1.2 the 

increase between the control and the distraction 

averaged only by 26% (127ms).  

In chart 1.1 the controls steadily decrease by 

15-25ms. This observation can be explained as the 

subjects getting used to the reaction test. The same 

pattern happens when the distraction test is done 3 

times, which can also be explained as the subjects 

getting uses to the reaction test. A surprising pattern 

shown in chart 1.1 was the ~25ms jump from the 

average control times between distraction one, and 

two. This might be from the subject concentrating at 
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typing the sentence more than concentrating on 

reacting to the visual stimulus. 

V. Application 

This study mainly focuses on the study of human 

body movement when a stimulus is presented. Many 

real-life applications can stem from this study, as the 

study revolves on simulating driving and measuring 

the effects of texting and driving. More research can 

be done, as the effects of smoking, alertness and 

other factors can be explored.  

VI. References 

Rhett Allain (June 14, 2017) Physics proves no one 

can safely text and drive Retrieved from 

https://www.wired.com/story/physics-proves-no-

one-can-safely-text-and-drive/ 

CBC (Dec 31, 2018) Tougher Penalties for repeat 

distracted drivers Retrieved from 

https://www.cbc.ca/news/canada/ottawa/distracted-

driving-texting-ontario-penalties-1.4939223 
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The Best Formation to Use for a Soccer Team Full of Players of Average Athletic Abilities 
 

Amadis H. 

SNC2DN-04, Vincent Massey Secondary School – Windsor, ON 

 

Abstract 

Soccer managers are paid millions of dollars every year to set up their teams tactically in the best way possible to 
win games, and this all starts with the formation they choose to put their team into, based on the special abilities 
of their players. This purpose of this project was to find the most effective formation for a group of players with 
only average abilities, and no one special. To help determine this, five test subjects of a diverse range of athletic 
abilities were tested on their speed and endurance. This was done with two experiments, one being a sprint to 
measure the speed, and the other having test subjects run for as long as they could until they were tired, measuring 
their endurance and stamina. The results of these experiments, along with calculations, helped to prove that the 
best formation is 4-3-3. This means that whoever is given the task of managing a soccer team should put their 
team in a 4-3-3 formation, unless they have special reasons to do otherwise. 

 

I. INTRODUCTION 

Soccer managers are some of the highest paid people 

in the world, pretty much anyone who manages a big 

team is a millionaire. In fact, according to a Forbes 

article from back in 2014, the average salary of the 

top ten highest paid soccer managers for that year 

was $11.3 million (Smith, 2014). When someone is 

making that kind of money, people likely want to 

know if they deserve it. Tighe (2012) says in his 

article where he studies different soccer formations 

that it’s important to gauge how modern managers 

think about the game, in order to analyze their 

tactical formations. Therefore, to test how well these 

managers think, the question is: what is the most 

effective soccer formation? My hypothesis is that if 

all formations are compared, then the best formation 

should be one with 4 at the back (4 defenders, 6 

players elsewhere), because most professional soccer 

managers use 4 at the back with their teams. 

II. METHODS 

For the first experiment, test subjects were given 

however much time they wanted to prepare their 

bodies in whatever manner they chose, whatever they 

thought would get them into their peak condition for 

a short-distance sprint. The test subject would then 

run the set distance as fast as they can, while being 

timed by someone supervising the experiment. The 

supervisor who timed the experiment would 

calculate the speed by dividing the distance run by 

the test subject by the amount of time they took to 

sprint that distance. This process was repeated each 

time with each test subject. For the second 

experiment, test subjects also had to self-prepare 

themselves, this time though to run for as long as they 

could until they got tired and had to stop. The 

subjects then did their running, and the supervisor of 

the experiment measured the distance they ran and 
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the amount of time they spent running. This process 

was also repeated each time with each test subject. 

In experiment 1, the independent variable was the 

person running, the dependent variable was their 

speed, and the control variables were the condition of 

the runner, to make sure everyone could get their best 

result, and the distance needed to be sprinted, as 

different distances may change the speed of the 

runner. The independent variable and control 

variables were the same for experiment 2, but the 

dependent variables were the distance that they ran 

and the amount of time they spent running. 

III. RESULTS 

After all the test subjects completed experiment 1, 

the average time it took all of them to run the set 

distance of 29.4 m was calculated, and ended up 

being 5.77 seconds. From there, the average speed 

was calculated, and was 18.3 km/h. 

Table 1: Each test subject’s individual numbers for 

experiment 1, along with the final average 

Person 
Running 

Time Distance Speed 

Subject 1 5.7 
seconds 

29.4 m 18.5 
km/h 

Subject 2 6.21 
seconds 

29.4 m 17 

km/h 

Subject 3 5.41 
seconds 

29.4 m 19.5 
km/h 

Subject 4 5.32 
seconds 

29.4 m 19.9 
km/h 

Subject 5 6.23 
seconds 

29.4 m 16.75 
km/h 

Average 5.77 
seconds 

29.4 m 18.3 
km/h 

 

The speeds ranged from 16.75 km/h to 19.9 km/h, 

and in the end that mean of 18.3 km/h is a pretty 

decent speed. 

                                                                        

 

 

 

 

 

 

 

Figure 1: A visual comparison of everyone’s speeds 

Experiment 2 concluded that the average distance 

test subjects could run until they got tired was 2.1 

km. The average amount of time they could run for 

until getting tired was 1 minute and 54 seconds. 

Table 2: Each test subject’s individual numbers for 

experiment 1, along with the final average 

Person 
Running 

Distance Run Amount of 
Time Run 

Subject 1 1.8 km 1 minute 27 
seconds 

Subject 2 2.1 km 2 minutes 
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Distance Run Amount of Time Run

 

Subject 3 2.4 km 2 minutes 15 
seconds 

Subject 4 1.6 km 1 minute 16 
seconds 

Subject 5 2.6 km 2 minutes 32 
seconds 

Average 2.1 km 1 minute 54 
seconds 

 

The distances ranged from 1.6 km to 2.6 km, and the 

amounts of time ranged from 1 minute and 27 

seconds to 2 minutes and 32 seconds. 

                                                        

 

 

 

 

 

 

 

Figure 2: A visual representation of everyone’s 

distances run (blue), and amounts of time run 

(orange) 

IV. DISCUSSION AND CONCLUSION 

 

Figure 3: A diagram showing all the different regions 

of a soccer field where players will be positioned 

To produce a conclusion from these results, a long 

explanation is needed about how these numbers will 

work in formations. So, the length of a soccer game 

is 90 minutes, the average speed that people could 

run in the experiments was 18.33 km/h, the average 

amount of time that people could spend running until 

they got tired was 1 minute and 54 seconds, the 

average distance that people could run while 

maintaining their speed before having to stop was 2.1 

km. This is what needs to be remembered. Now, the 

main difference between different soccer formations 

is that some formations focus on packing the wings 

with more players, while others focus on packing 

more players centrally, mostly in midfield. With the 

area of each section being 1.2 km, and the distance 

90m 

12
0m
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that people could run before getting tired being 2.1 

km, it can be said that a player could run in two 

sections for roughly two minutes. This means that if 

there is a midfielder playing in left midfield and 

another playing in right midfield, they can easily 

roam between both the central midfield and the wing. 

Because of this, the 4-3-3 formation (4 defenders, 3 

midfielders, 3 attackers) emerges as a favourite, as 

the left midfielder and right midfielder are each 

capable of playing in both central midfield and the 

wings, and it provides balance as there will be two 

central defenders who are rooted in central defence, 

one central midfielder who is rooted in central 

midfield, one central attacker who is rooted in central 

attack and on each wing there are two wingers 

(left/right defender + left/right attacker) who will be 

roaming the wings, as well as sometimes move in 

centrally, either on defence to stop someone, or when 

attacking to move into the penalty area and either 

take a shot or pass the ball to the central attacker. The 

speed of the players also further supports the 4-3-3 

formation, because players who play on the wings 

need to be fast enough to be able to sprint from the 

defensive side of the field to the offensive side to 

create a goalscoring opportunity, and then if the 

opposition defence stops the attack and goes on a 

counterattack, the wingers need to be able to sprint 

back and go on defence. With a speed of 18 km/h, the 

players are able to run the length of the field back and 

forth in 48 seconds, which is more than fast enough 

to be able to stop the opposition before they go all the 

way to the goal. If the players were not fast enough, 

then a formation with less wingers and more 

midfielders might’ve been better, like a 4-4-2 or a 4-

5-1, but since the players are fast enough, 4-3-3 

prevails. In conclusion, 4-3-3 is the best formation 

for people of average athletic abilities. This means 

that my hypothesis that a formation with 4 defenders 

would end up prevailing was correct, as the 4-3-3 

formation ended up being the best. Some soccer 

teams use formations with 3 defenders or 5 

defenders, but I found those formations to be 

unbalanced, and they didn’t work too well with the 

data that I have. I found the formations with 4 

defenders to provide the most balance and the left 

and right defenders also serve as wingers. From 

there, it was a question between whether 4-3-3, 4-4-

2, 4-5-1, 4-2-4, or 4-1-5 would be the best formation, 

4-3-3 ended up prevailing. 

V. APPLICATION 

This information could be important for recently 

hired soccer managers who are managing a new 

team. Essentially, if they’re in a situation where they 

have to quickly set up their team for an upcoming 

game, their best bet is to put their team in a 4-3-3. Of 

course, they might end up finding a different 

formation to be more effective afterwards based on 

the skillset of their team, but in the beginning, 4-3-3 

is the best option. 4-3-3 is possibly already the most 

used formation in soccer, with many of the top 

division teams playing most of their games in that 

system, including both teams who played in the 

European Champions League final (Liverpool vs 

Tottenham), so the application of this is already 

being seen. This information could potentially come 

in handy in sports that function similarly to soccer, 
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such as basketball or hockey, sports which require 

players to get into certain positions for optimal ball 

movement. They could find their sport’s version of 

the 4-3-3. 
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Methods that Allow Students to Memorize Piano Pieces Efficiently

Amy Z. 
SNC2DN, Vincent Massey Secondary School – Windsor, ON 

 

Abstract 

What is the most efficient method to memorize a piano piece? In this experiment, two different memorization 
techniques were tested on piano students with a minimum of level 6 Royal Conservatory of Music experience. 
Each method was tested with a level 1 Royal Conservatory piece and each student was giving a maximum of two 
minutes of learning the piece before starting the timer.  After testing the first method of memorizing in measures 
forwards then backwards on five students, there was an average time of 7 minutes and 51 seconds. While with 
the second method of practicing at a slower tempo, the same five students had an average time of 9 minutes and 
16 seconds. Method one had an average that was 1 minute and 25 seconds faster than the average time of method 
two.  Overall, this proved that method one was more efficient in memorizing a piano piece. When students 
followed method one they were able to more effectively and efficiently memorize the given piano piece. 

 

I. INTRODUCTION 
It is important to find an efficient way of 

memorization because memory exercises help 

students focus and have many other long-lasting 

brain benefits (Wormeli, 2018). Not only is memory 

important in music, but it is also the foundation for 

higher thinking and problem solving (Smith, 2012). 

It keeps the brain active and constantly helps students 

by challenging them, helping learn new concepts, 

and igniting creativity (In Praise of Memorization, 

n.d.).  Memorization provides exercises to the brain, 

developing mental industriousness and the ability to 

focus and pay attention intensely (Klemm, 2013). 

Additionally, experts say that there is growing 

evidence that musicians have structurally, and 

functionally stronger brains compared to non-

musicians, and memorization is one of the key 

aspects to playing the piano (Alleyne, 2014). 

It is also important to prioritize time to determine 

what needs more time and how to minimize time 

spent on less important tasks (Dinkel, 2011). So, 

what is the most efficient method to memorizing a 

piano piece? 

If a player follows method one to memorize a piano 

piece then the player will be able to more efficiently 

memorize the piano piece than using method two, 

because method one is more popular and 

recommended among teachers, other students and 

adjudicators.  

 

II. METHODS 

The experiment was conducted on 5 different 

students with minimum level 6 Royal Conservatory 

of Music experience. On day one, method one was 

tested. Each student was given the instructions and 

procedure to method one and the level 1 piano piece 

to memorize. For each method, a different piano 
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piece was used but both pieces were from the same 

level and same length. Each student had a maximum 

of 2 minutes to 

learn the piece. When the student felt comfortable 

with the notes and felt ready to start memorizing or 

the 2 minutes were up, the timer was started and the 

student tried to memorize the piano piece as quickly 

as possible with following the method. The timer was 

stopped once the player was able to play through the 

entire piece with no major mistakes and a maximum 

of 3 minor stumbles/hesitations. The steps were 

repeated with all 5 students. On day two, the same 

procedure was repeated, instead using the method 

two instructions.  

When students followed method one instructions, 

students were informed to memorize the piece by one 

or two measure chunks. The students memorized the 

piece forwards (starting from the start of the piece), 

then backwards (starting from the end of the piece, 

but not literally going “backwards”, instead only 

starting from the last measure. Ex. Last measure, last 

two measures, etc.) 

For method two, students were informed to start 

playing the given piano piece at the regular, indicated 

tempo (speed) by using a metronome. After playing 

through and trying to memorize, students lowered the 

tempo by 4 beats per minute (bpm). The students 

continued to lower the metronome until the piece was 

memorized.  

The controlled variables in this experiment were the 

piano players’ experience, since each student had to 

have a minimum of level 6 Royal Conservatory 

experience. Since different pianos have different 

characteristics and the surroundings can heavenly 

influence the student’s performance, the same setting 

was used for each method and each player (same 

piano keyboard and same surroundings).  

 

III. RESULTS 

After experimenting both methods in two days, the 

average time for both methods was calculated. 

Method one had an average time of 7 minutes and 51 

seconds, while method two had an average time of 9 

minutes and 16 seconds. Method one proved to be 1 

minute and 25 seconds quicker than method 2.  

 

Table 1: This table shows the time each player took 

to finish memorize the first piano piece using method 

one. At the bottom of the table there is the average 

time of all five players for this method. 
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Table 2: This table shows the time the five players 

took to memorize the second piece with method two. 

At the bottom, the average time used on method two 

is shown.

 

 
Figure 1: This figure demonstrates the average time 

for both methods of memorization tested for each 

player to memorize the piano piece, comparing the 

two methods. 

 

IV. DISCUSSION & CONCLUSION 

The hypothesis was correct. Although the average 

time difference between both methods was only 1 

minute and 25 seconds, method one proved to be 

more efficient. However, for both methods, there 

were numerous statements from the players after 

completing the experiment, that both methods were 

very helpful and felt easier to memorize both pieces 

overall. Method one was the most recommended 

among teachers, students and other professionals in 

the music industry.  

In the research and scientific background 

information found during this experiment, all 

research states that the best way of memorizing 

something is through recalling and making 

connections. When the brain is constantly working 

through memory exercises on a certain piece, the 

student will know the information and will have a 

less change of losing that piece of information 

(Wormeli, 2018).  It is important to use different 

senses (visuals, finger feeling, etc.) in memorizing a 

music piece (Marvuglio, 2018). The effects of 

prioritizing and planning time are that many people 

feel more structured and organized. It helps to 

determine what needs more time and how to 

minimize time spent on less important tasks (Dinkel, 

2011). 

An area of error, could be the unique preference 

every student has. Since every student learns 

differently, different students may prefer different 

methods. Another error, could be the selection of 

piano pieces used for each method. A player might 

prefer learning one piece over the other due to the 

key signature, the melody or the rhythm used in each 

piece. Both pieces were different which could have 

caused one piece to be easier to learn than the other.  

V. APPLICATION 

More methods could be tested to further the research 

found in this experiment. Additionally, the “method” 
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of not using a method could have been tested to 

compare the results and how effective the use of 

memorization techniques really are. Memorizing 

piano pieces or musical pieces are also very similar 

to memorizing information for school or exams. 

Researchers or teachers in education can benefit this 

field by teaching their students on how to more 

effectively memorize information. By using the most 

effective method proven in this experiment, students 

in school that are studying for a test can use the 

method to more efficiently and effectively memorize 

and recall the information and study notes.  
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Abstract 

Since the 1811 placebos have been documented and widely recognized as having a potentially powerful effect on 
health and behavior, yet our understanding of the phenomenon is limited. This experiment aimed to explore how 
the placebo effect changed the energy levels of subjects. They were induced by placebos thinking they ate 
caffeinated chocolate. This helped explain the perceived benefit subjects felt when no such benefit could be 
attributed. Two types of chocolate were made, one with added caffeine and one without. 12 test subjects were 
divided into 3 groups, the 1st (control) group took caffeinated chocolate the entire 4 days, the second group ate 
caffeinated chocolate for the first two days and then were given placebos for the last 2 days, and the 3rd group 
was given the placebo the entire time. All test subjects were told they were given caffeinated chocolate. Subjects 
were asked 15 – 20 minutes later on a scale of 0 to 4 how energized they felt form eating the chocolate. Then, at 
the end of the day they were asked if the chocolate made their day feel more energetic or not. The 2nd group’s 
energy levels started out around 4 and after given placebos dropped to around 2, lower than the control, but higher 
than the 3rd group. The 3rd group showed a slight increase over the 4 days. Both 1st and 2nd group reported that 
their days were all more energetic, while the 3rd group only reported that on one day. 

 

I. INTRODUCTION 

Placebos have been around for a long time, used 

by wise physicians and quack doctors alike, but 

it is only recently that we have realized the 

importance and necessity the placebo effect has 

in experiments to distinguish the effects of a drug 

from the effects of a suggestion, and to obtain an 

unbiased result. The results of the placebo group 

provide an important baseline on which to 

compare the treatment group. This experiment 

tests out the characteristics of the placebo effect 

using caffeine and placebos, then asking for 

energy levels from tests subjects. As of why this 

phenomenon happens, there is no solid evidence 

behind the placebo effect, but there are many 

theory’s trying to explain it.  

One possible explanation is that taking the 

placebo triggered a release of endorphins. 

Endorphins act as the brain's own natural 

painkillers, which may explain why the placebo 

effect is most prominent in clinical trials 

involving pain relief medicines. Researchers 

have been able to demonstrate the placebo effect 

in action using brain scans, showing that areas 

that contain many opiate receptors were activated 

in both the placebo and treatment groups. 

(Howick J, F C, Tsakok M, Watson R, Tsakok T, 

Thomas J, 2013) However, another clinical trial 
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suggests that the placebo effect doesn’t exist at 

all. In this experiment patients given placebos 

showed very little difference than not being given 

any medication at all. The small outlying change 

in patient – reported outcomes could be explained 

by bias. The report states that the entire 

phenomena may just come from patients and test 

subjects trying to please researchers and doctors 

by making up the results they think the testers 

want to hear. When researchers and doctors hear 

changes in symptoms that cannot be explained by 

the contents of the placebo, they think that there 

was a physiological reaction and attribute it the 

placebo effect. The author of the paper concluded 

“There was no evidence that placebo 

interventions in general have clinically important 

effects. A possible small effect on continuous 

patient‐reported outcomes, especially pain, could 

not be clearly distinguished from bias.” 

(Hróbjartsson and Gøtzsche, 2014)  

In this trial we test out the two theories. So just 

how powerful and effective is the placebo effect? 

Exactly how influential is it? The hypothesis is if 

test subjects are given non – caffeinated 

chocolate and told that they are being given 

caffeinated chocolate they will feel the same or 

down to 70% effectiveness of actual caffeine. 

This is because the placebo effect causes people 

to believe that the dummy pill is caffeine and is 

helping them gain more energy. In turn patients 

with this mental state may report elevated energy 

levels despite not taking the real drug. 

II. METHODS  

54 pieces of caffeinated and decaf chocolate were 

made each. Milk chocolate from Nestle and both 

regular and decaf instant coffee from Folgers was 

used the entire time to maintain similar flavor. 

Water was simmered in a saucepan. A bowl filled 

with 1 & ¾ cups of chocolate were held above 

the water and melted. When the chocolate was 

completely liquified, the bowl of chocolate was 

then taken off the heat and ¼ cup of instant coffee 

and ¼ cup of caffeine powdered was added into 

the chocolate and stirred thoroughly. The 

caffeinated chocolate was poured evenly into a 

mold making 18 pieces of chocolate. This was 

repeated 2 more times to make all the caffeinated 

chocolate. The same process happened for the 

decaf chocolate, but instead of adding instant 

coffee and caffeine powder, ¼ cup of decaf 

instant coffee was added instead for each batch. 

Decaf instant coffee was used to imitate the taste 

of real coffee, making the lie told more 

convincing, therefore more likely and 

prominently showcasing the placebo effect. 

9 people of the same age group were gathered (14 

– 17 years) and split into 3 even groups. They 

were given 3 chocolates in the morning for the 

next 4 days, and told to eat them throughout the 

day. All the subjects were told that they received 

caffeinated chocolate the whole time. The 1st 

group (control), group A, was given caffeinated 

chocolate the entire time, the 2nd group, group B,  
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was given caffeinated chocolate for the first two 

days and decaf chocolate for the remaining two 

days. The 3rd group, group C, was given decaf 

chocolate the entire time. 20 minutes after eating 

they were asked on a scale of 0 – 4 how much 

more energized they felt. At the end of each day  

they were asked if the chocolate made their day 

feel more energetic overall or not. The control 

group was the 1st group who took caffeinated 

chocolate the entire time, this was to compare the 

results of the placebo. With the results from the 

real drug it provided a solid bar on which the 

effectiveness of the placebo could be measured. 

Independent variables included age group, as 

different aged people may respond to the caffeine 

differently and be more or less responsive to the 

placebo effect due to different mental states seen 

in different ages. The constant of 3 chocolates a 

day stayed equal for all test subjects so they all 

have the same amount of caffeine / exposure to 

the placebo effect. All instructions and 

information given to each subject were exactly 

identical to keep from suggestive bias. The 

independent variable was the type of chocolate 

and the dependent variable was the energy level 

of the test subject. 

III. RESULTS 

The results were gathered after 12 days, 4 days 

for each group. The chart below shows the 

average energy levels for all the chocolates and 

test subjects across the 4 days. Each point on the 

graph represents the average of all 3 chocolates 

in all 4 test subjects. A more detailed 

representation can be seen through the charts. 

Average overall day energy level was taken from 

the majority response. 

 

 

REPORTED ENERGY LEVELS OF SUBJECT A1 

Table 1: Energy level on a scale of 0 – 4, reported 

by test subject A1, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. A1 was 

given caffeinated chocolate all 4 days. 

REPORTED ENERGY LEVELS OF SUBJECT A2  

 Day 1 – 

Energy 

Level 

Day 2– 

Energy 

Level 

Day 3– 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

4 4 2 4 

Chocolate 

2 

3 3 3 3 

Chocolate 

3 

3 4 4 3 

Overall 

Feeling 

YES YES YES YES 
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 Day 1 – 

Energy 

Level 

Day 2– 

Energy 

Level 

Day 3– 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

2 2 2 4 

Chocolate 

2 

1 0 3 3 

Chocolate 

3 

1 0 4 3 

Overall 

Feeling 

YES YES YES YES 

Table 2: Energy level on a scale of 0 – 4, reported 

by test subject A2, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. A2 was 

given caffeinated chocolate all 4 days. 

REPORTED ENERGY LEVELS OF SUBJECT A3 

 Day 1 – 

Energy 

Level 

Day 2 – 

Energy 

Level 

Day 3 – 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

4 4 3 3 

Chocolate 

2 

4 4 4 4 

Chocolate 

3 

4 3 4 3 

Overall 

Feeling 

YES YES YES YES 

 

Table 3: Energy level on a scale of 0 – 4, reported 

by test subject A3, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. A3 was 

given caffeinated chocolate all 4 days. 

 

 

 

 

 

 

 

 

 

 

 

 

REPORTED ENERGY LEVELS OF SUBJECT B1 

 Day 1 – 

Energy 

Level 

Day 2 – 

Energy 

Level 

Day 3 – 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

4 4 4 2 

Chocolate 

2 

4 4 3 3 
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Chocolate 

3 

4 3 4 2 

Overall 

Feeling 

YES YES YES YES 

Table 4: Energy level on a scale of 0 – 4, reported 

by test subject B1, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. B1 was 

given caffeinated chocolate for the first 2 days 

and placebos for the last 2 days. 

REPORTED ENERGY LEVELS OF SUBJECT B2 

 Day 1 – 

Energy 

Level 

Day 2 – 

Energy 

Level 

Day 3 – 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

4 4 3 3 

Chocolate 

2 

2 3 0 3 

Chocolate 

3 

2 3 1 1 

Overall 

Feeling 

YES YES NO YES 

Table 5: Energy level on a scale of 0 – 4, reported 

by test subject B2, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. B2 was 

given caffeinated chocolate for the first 2 days 

and placebos for the last 2 days. 

REPORTED ENERGY LEVELS OF SUBJECT B3 

 Day 1 – 

Energy 

Level 

Day 2 – 

Energy 

Level 

Day 3 – 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

4 3 3 3 

Chocolate 

2 

4 3 3 2 

Chocolate 

3 

4 4 4 2 

Overall 

Feeling 

YES YES YES YES 

Table 6: Energy level on a scale of 0 – 4, reported 

by test subject B3, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. B3 was 

given caffeinated chocolate for the first 2 days 

and placebos for the last 2 days. 

 

 

 

 

 

 

 

 

 

 

REPORTED ENERGY LEVELS OF SUBJECT C1 
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 Day 1 – 

Energy 

Level 

Day 2 – 

Energy 

Level 

Day 3 – 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

3 3 3 2 

Chocolate 

2 

2 3 2 3 

Chocolate 

3 

3 3 2 2 

Overall 

Feeling 

YES YES YES YES 

Table 7: Energy level on a scale of 0 – 4, reported 

by test subject C1, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. C1 was 

given placebos for all 4 days. 

REPORTED ENERGY LEVELS OF SUBJECT 

C2 

 Day 1 – 

Energy 

Level 

Day 2 – 

Energy 

Level 

Day 3 – 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

1 0 2 2 

Chocolate 

2 

0 1 1 3 

Chocolate 

3 

0 1 0 2 

Overall 

Feeling 

YES YES YES YES 

Table 8: Energy level on a scale of 0 – 4, reported 

by test subject C2, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. C2 was 

given placebos for all 4 days. 

REPORTED ENERGY LEVELS OF SUBJECT C3 

 Day 1 – 

Energy 

Level 

Day 2 – 

Energy 

Level 

Day 3 – 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Chocolate 

1 

1 2 1 2 

Chocolate 

2 

0 1 1 0 

Chocolate 

3 

1 0 1 1 

Overall 

Feeling 

YES YES YES YES 

Table 9: Energy level on a scale of 0 – 4, reported 

by test subject C3, 15 to 20 minutes after eating 

each chocolate. Answer on whether the chocolate 

made their day more energetic overall. C3 was 

given placebos for all 4 days. 
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AVERAGES OF ENERGY LEVELS ACROSS 

ALL GROUPS 

 Day 1 – 

Energy 

Level 

Day 2 – 

Energy 

Level 

Day 3 – 

Energy 

Level 

Day 4 – 

Energy 

Level 4 

Completely 

Caffeinated 

2.89 2.89 2.89 2.89 

Overall 

- Yes 

Overall 

- Yes 

Overall 

- Yes 

Overall 

- Yes 

Stopped 

Half Way 

3.56 3.56 2.67 2.33 

Overall 

- Yes 

Overall 

- Yes 

Overall 

- Yes 

Overall 

- Yes 

Decaf 3.56 3.56 2.67 2.33 

Overall 

- Yes 

Overall 

- Yes 

Overall 

- Yes 

Overall 

- Yes 

 

Table 10: Average energy levels reported 15 – 20 

mins after eating the chocolates. Average energy 

levels were taken by every chocolate that every 

test subject in a group ate that day. Average 

overall energy level is taken by majority. 

Figure 1: Average energy levels taken from table 

10. Each point represents average energy levels 

after eating the chocolates. Overall energy levels 

are not shown. 

IV. DISCUSSION & CONCLUSION 

The hypothesis that if test subjects are given non 

– caffeinated chocolate and told that they are 

being given caffeinated chocolate they will feel 

down to 70% or decreased effectiveness of actual 

caffeine was mostly false. It applied only to the 

B group the first day they took placebos, where 

there was a 75% effectiveness. 

From Figure 1, it was observed in the orange line 

that the placebos were most effective when taken 

right after the real caffeine. The energy levels of 

the orange line dropped as expected, but still 

stayed higher than the decaf (gray) line. An 

interesting detail observed was that the orange 
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line showed a decline over the 2 days the group 

B test subjects started receiving placebos. This 

seems to indicate that the longer a subject was 

taken off the caffeine and given a placebo, the 

less prominent the placebo effect got. This 

reflects with many clinical trials where placebos 

have consistently done better when combined 

with real medication (Beauregard, M. Mind does 

really matter: Evidence from neuroimaging 

studies of emotional self-regulation, 

psychotherapy, and placebo effect, 2017. Beth 

Israel Deaconess Medical Center. The 

importance of placebo effects to medical care, 

2016) Among doctors it is most common to 

prescribe placebos along with medication to 

minimize side effects of the medication while 

still maintaining benefits from the placebo effect.  

Another fascinating result is that the decaf group 

showed a steady incline throughout the 4 days. 

That may have come from the perceived truth 

becoming more solidified, shifting to a mental 

state with more belief in the placebo, therefore 

reporting higher energy levels. 

As seen in Table 2, the test subject A2 had very 

low energy levels despite taking the real drug. 

This may be because their body did not respond 

to caffeine predictably. The anomaly caused the 

average energy level in the completely 

caffeinated group and the blue line in Figure 1 to 

be much lower than expected. This reflects a bias 

by sample size, since having such a small pool of 

data, one outlier will skew results far more than 

they should have. In a much larger sample size, 

these anomalies would be so few and far between 

that they wouldn’t be able to significantly affect 

the data, like it did here. Another problem in the 

data is that all test subjects were not given 

specific times to eat the chocolates. Caffeine may 

be more effective at energizing people during 

certain times a day, which could have led to bias 

in the data. 

Of group B, test subject B2 was least effective, 

but still relatively close to the other subjects in 

the group, who had similar results. Group C 

subject C1 was the most affected by the placebo 

phenomenon. The reported energy levels were all 

3’s and 2’s even, seen in Table 3, even after 

taking decaf chocolate the entire time. 

How does this solve the question of exactly how 

powerful is the placebo effect? The answer 

ranges greatly depending on the individual and 

the situation the placebo is placed in. Some 

people such as test subject C1, was extremely 

susceptive to the placebo phenomenon, while 

subject B2 was not. This shows that the effect 

varies greatly depending on the different 

mentalities of the subjects. Effectiveness of 

placebos can also be affected by what situation it 

is placed in. Placebos are much more effective 

when taken with real drugs as seen by comparing 

group B with group C. Time also plays a role in 

the power of placebos. In group B the longer they 
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were taken away from caffeine, the less powerful 

the placebo effect was. However, group C 

reported higher energy levels the longer they 

took placebos. 

V. APPLICATION 

Further research can be done by continuing this 

experiment for a longer period of time. Through 

this experiment, the new data could solidify the 

trends seen in this experiment. Different types of 

drugs may be tried in future experiments to get a 

bigger picture of the placebo effect that is not 

limited to caffeine. 

This information would be most applicable in the 

medical field. When doctors prescribe placebos 

they may choose to use it alongside real drugs, as 

it is proved in this experiment that that is where 

placebos are the most effective. It may also help 

to know that the power of the placebo effect 

increases over time when giving straight 

placebos, meaning doctors and researchers may 

have to wait a bit for more prominent results to 

come out. 

As for the general public, the placebo effect is 

completely based on the mentality of each 

subject. This translates the real world and goes to 

show that many things may come faster if a 

positive mentality is applied. The more belief put 

into resolving a problem, the faster the problem 

may be solved. 
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Abstract 

 

The purpose of this experiment was to see how an athlete performed with and without pressure. This is important 
because it will allow athletes at all levels to see how pressure affects them and how they can cope with it. The 
experiment was performed by having 5 test subjects attempt to hit the crossbar of a soccer net without any pressure 
and then have them redo the experiment with added pressure. The number of crossbar hits for each test subject 
and each type of shot was recorded in a table. After reviewing the data, the majority of test subjects had a lower 
number of crossbar hits when there was pressure. This shows that added pressure had an overall negative effect 
on the athletes. This also demonstrates that it is important to understand how stress affects different people. 

 

I.   INTRODUCTION 

This project will help athletes understand how 

pressure in sports works and how it may affect them. 

Knowing this will allow them to cope with it in a 

positive way if needed. It will also help them perform 

at a higher level whether they’re dealing with stress 

or not. As Donald Tubesing said, “Stress is like a 

spice. Too little will produce a dull meal but too 

much may choke you”. (No date). The question I will 

be answering is “How will pressure affect an 

athlete’s performance level”. The hypothesis made 

for this experiment was, “If an athlete playing soccer 

was put under pressure by taking shots with stakes, 

the performance level would be higher because the 

pressure would motivate them”. 

II.   METHODS 

The first step was to place the soccer ball on the 

penalty. The first player then took 5 shots at the 

soccer net. Every time they hit the crossbar, the 

number of crossbar hits went up by one. The number 

of crossbar hits out of 5 was recorded in the “Regular 

Shots” section for the corresponding player in the 

form of Hits/Attempted. The same player then took 

5 more shots at the soccer net with a chance of 

winning a prize. The number of crossbar hits out of 

the 5 shots was recorded in the “Prized Shots” section 

for the corresponding player. The rest of the players 

repeated these steps with their results being recorded 

in their sections. The independent variable is the 

experiment were the prizes available. The dependant 

variable in the experiment was the number times the 

player hit the crossbar. The controlled variables were 

the soccer ball, the soccer net, the distance the shot 

was taken from and the field the shots were taken on. 
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These variables were controlled variables as if they 

were different for each player, some players would 

have an unfair advantage over the others. For 

example, if a shot was taken further away from the 

soccer net, it would be harder to hit the crossbar 

compared to if the shot was taken closer to the net.  

III.   RESULTS 

The scores for each player was recorded in Table 1. 

It was seen that Player 1 got the same amount of 

crossbar hits with and without pressure while Player 

3 got more crossbar hits with pressure compared to 

when there was nothing on the line. Finally, Players 

2,4 and 5 were more successful when there was 

nothing at stake. 

Table 1: Results for experiment 

 

Figure 1 shows the average number of crossbar hits 

with and without pressure. The average for without 

pressure was 2.8/5 while the average for with 

pressure was only 2.2/5.  

 

Figure 1: Average number of crossbar hits with and 

without pressure 

IV.   DISCUSSION & CONCLUSION 

The hypothesis was incorrect as it stated that the 

athletes would perform at a higher level when there 

was pressure involved when they actually performed 

at a lower level. This is shown in the data as the 

average number of crossbar hits with regular shots 

was 2.8/5 whereas the average number of crossbar 

hits under pressure was only 2.2/5. The results were 

like this because stress can both enhance as well as 

lower an athlete’s performance level (Cohn). In this 

experiment, the pressure had a negative impact on the 

majority of the players as the number of crossbar hits 

went down. Although pressure had a negative impact 

in this experiment, this may not be this case for every 

attempt of this experiment.  

V.   APPLICATION 

Some further research that can be done to answer the 

question at hand is to add a loss factor to the 

experiment. This would add more pressure as the 

players would also have something to lose rather than 
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just having the pressure to win the best prize. This 

research and experiment can be used in the soccer 

field to see how different soccer players are affected 

by pressure situations. The soccer players could also 

use this to better cope with pressure if needed.  
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How the Preferred Character Trait in a Best Friend Changes Throughout High School 
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Abstract 

The investigation of how high school students’ preferred character traits in best friends developed over time led 
to a better understanding of young adults. An entire school’s student population was invited to complete an 
anonymous survey with questions concerning their best friend preferences, which generated fascinating results 
that answered previous questions. Characteristics related to loyalty and trustworthiness were significantly 
favoured throughout all four grades. The more detailed and personal preferences, however, reflected each grade 
more accurately. Younger grades preferred easily identified traits – popularity and common interests – that 
belonged to a more outgoing friend. In contrast, older grades’ chosen traits – maturity and reciprocity – were 
harder to recognize, and belonged to a more down-to-earth friend. These results led to the conclusion that, overall, 
students would gravitate towards students in the same age group, although younger students were more likely to 
become best friends with energetic and relatable people, while older students would choose more mature and 
reliable students as friends. This helped explain the dynamics among young adults, which would progress the 
understanding of the human population.  

 

I. INTRODUCTION 

According to Degges-White (2015), some people 

have an easier time making friends and 

maintaining those friendships, which certain 

personal characteristics, such as congeniality and 

integrity, facilitate. As it turns out, these 

relationships greatly impact our lives, and are as 

important as eating healthy and staying active. 

They help everyone learn how to forgive, be 

patient, and be happy (Author (2017)). It is 

known what makes a good friend and how 

important friends are, but understanding how a 

person prefers different characteristics in a friend 

over time is a new idea that should be studied.  

This raises the question: How does the preferred 

character trait in a best friend change throughout 

high school? 

Well, if grade nines’, tens’, elevens’ and twelves’ 

preferred characteristics in a best friend are 

compared, then the younger students (grades 

nine and ten) will favour more energetic friends 

that share interests, while the older students 

(grades eleven and twelves) will favour more 

down to earth, honest, and reliable friends.  

This hypothesis forms because, looking at “Ten 

Things Your Kids Should Look for in a Friend” 

by All Pro Dad, the number one characteristic is 

common values, while “The 13 Essential Traits 

of Good Friends” lists traits of integrity first. 
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What really stands out is that the latter article 

does not have common interests or values listed 

anywhere. This proves that there could be a shift 

in values over time, perhaps even in the span of 

the four years spent in high school.  

 

 

 

 

 

II. METHODS 

This procedure was quite simple, as it relied 

mostly on the time and effort of other people to 

generate results. 

The link 

https://docs.google.com/forms/d/e/1FAIpQLSfn

h-B_TaZb8OGqKSRlog_rU76-

uaMhN9HQUPf1caCgio0MfQ/viewform?usp=s

f_link brought the investigator to the google form 

required for the survey. All instructions for the 

participants were stated clearly in the form.  

After the survey was promoted with the link for 

two weeks, the acceptance of any more responses 

was turned off, and the answers organized in a 

spreadsheet by grade. This facilitated the 

comparison of results, and made any 

relationships or patterns in the data more evident.  

In terms of variables, it was known that there are 

three types – independent, dependent and 

controlled. 

The independent variable was the grade level of 

the responding student, while the choice of 

optimal personality trait in a best friend, the 

reasoning for their chosen trait and whether their 

own best friends possess the particular trait were 

all the dependant variables.  

The form that was filled out and submitted, the 

environment, and the community from which the 

students who were completing the form belonged 

to were the controlled variables. 

By keeping the form consistent for all students, 

they each received the same questions in the 

same order. This was important since, by 

shuffling the questions and having some students 

answer them in a different order than others, 

responses could have been less accurate. For 

example, if a student was asked whether their 

best friend possessed the most important trait 

before they stated what they believed the most 

important personality trait in a best friend was, 

they would tend to give a characteristic that 

described their best friend. This would have 

skewed the results, since the changes in the 

optimal personality trait in a best friend over time 

are what needed to be determined, not what the 

best character trait in the participant’s currently 
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existing best friend was, and how that changed 

over time 

The environment was also controlled. By 

answering questions individually behind a 

screen, identities were more protected and 

participants tended to respond more honestly. If 

these forms were filled out in person, the student 

may have felt more self-conscious, since their 

answer could have been judged by the 

investigator. By having a digital form, the 

students responded comfortably and privately 

wherever they preferred.  

Finally, only Massey students’ responses were 

measured. This was because the students learn 

and exist in the same community. As a result, 

more consistent results with clear relationships 

were generated. Take, for example, if a student in 

an impoverished community were to fill out this 

form, their answer would have probably been 

extremely different from those of the students at 

Massey. It would not have made sense to include 

their response in the experiment, since it would 

have had no relation to any other answer. Even a 

response from a student who attends a different 

high school, such as Holy Names, could have 

skewed results since that community is unlike 

Massey’s. Controlling the community from 

which the results were measured also ensured 

that people of the proper age pool were 

answering. 

Overall, these decisions were made and this 

process was closely followed to generate 

accurate results that could answer previously 

existing questions, as well as prove or disprove 

theories. 

 

 

 

 

 

 

 

 

III. RESULTS 
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Table 1 is a section of all collected data to demonstrate how responses were recorded: 

Table 1 

Please 
select 
your 
current 
grade 

What do you 
personally believe is the 
most important 
personality trait in a 
best friend? 

Why do you believe that your chosen 
trait is the most important? 

Do your 
current 
closest 
friends 
possess 
your 
chosen 
trait? 

9 honesty/care Friends shouldn’t be hiding things from 
each other and wish for the well being 
of each other from the bottom of their 
heart. 

No 

11 Integrity I think integrity is very important for a 
person to have because it says a lot 
about their character. Integrity is all 
about how you behave when you think 
nobody is watching. It is defined as 
being honest and having strong moral 
principles. This is important to me 
because I don't want a best friend who 
is dishonest, and can't say something to 
my face. I want to be friends with 
someone who is honest and has strong 
moral values which means they hold 
themselves up to a certain standard. I 
hold myself accountable to a high 
moral code and I would like to share 
the same set of good moral values as 
my best friend. I wouldn't want to be 
best friends with someone who 
believes killing people is good or with 
someone who is mean all the time. 

Yes 
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Table 2 holds a summary of all the answers received from grade nines: 

Table 2 

Grade 9 

 

Total number of 
submissions 

 

24 

Total number of chosen 
traits that fall under each of 
these categories 

Loyal 

10 

Humorous 

2 

 

 

 

 

 

Adventurous 

0 

 

 

Unique 

0 

 

 

 

 

 

Honest 

4 

 

 

Kind 

5 
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Intelligent 

0 

 

 

Other (specify) 

-Popular x 2 

 

 

 

 

 

Number of students whose 
closest friend possesses the 
chosen trait 

 

19 

Number of students whose 
closest friend does not 
possess the chosen trait 

 

5 

 

 

 

Table 3 holds a summary of all the answers received from grade tens: 

Table 3 

Grade 10 

 

Total number of 
submissions 

 

66 

Total number of chosen 
traits that fall under each of 
these categories 

Loyal 

27 

Humorous 

5 
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Adventurous 

0 

 

 

Unique 

0 

 

 

 

 

 

Honest 

12 

 

 

Kind 

16 

 

 

 

 

 

Intelligent 

2 

 

 

Other (specify) 

-common interests x 2 

-communication 

-not obsessive 

 

 

 

Number of students whose 
closest friend possesses the 
chosen trait 

 

52 
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Number of students whose 
closest friend does not 
possess the chosen trait 

 

14 

 

 

 

Table 4 holds a summary of all the answers received from grade elevens: 

Table 4 

Grade 11 

 

Total number of 
submissions 

 

34 

Total number of chosen 
traits that fall under each of 
these categories 

Loyal 

16 

Humorous 

1 

 

 

 

 

 

Adventurous 

0 

 

 

Unique 

0 

 

 

 

 

 

Honest 

7 

Kind 

7 
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Intelligent 

0 

 

 

Other (specify) 

-communication x 2 

-maturity 

 

 

 

 

Number of students whose 
closest friend possesses the 
chosen trait 

 

31 

Number of students whose 
closest friend does not 
possess the chosen trait 

 

3 

 

 

 

Table 5 holds a summary of all the answers received from grade twelves. 

Table 5 

Grade 12 

 

Total number of 
submissions 

 

17 
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Total number of chosen 
traits that fall under each of 
these categories 

Loyal 

5 

Humorous 

1 

 

 

 

 

 

Adventurous 

0 

 

 

Unique 

0 

 

 

 

 

 

Honest 

7 

 

 

Kind 

2 

 

 

 

 

 

Intelligent 

0 

 

 

Other (specify) 

-communication 

-reciprocity 
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Number of students whose 
closest friend possesses the 
chosen trait 

 

17 

Number of students whose 
closest friend does not 
possess the chosen trait 

0 

 

 

 

 

Figure 1 is a visual representation of the percentage of students from each grade that took part in this 
study: 

Figure 1 

 

Figure 2 is a visual representation of the percentage of students whose close friends possessed their 
chosen trait: 

Figure 2 

Percentage of students from each grade that completed the form 

Percentage of students with close friends that possessed their 
preferred best friend personality trait 

Legend 
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Figure 3 is a visual representation of the percentage of grade nine students whose preferred trait fell 
under each category: 

Figure 3 
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17%

22%

9%

Percentage of Grade Nine Students whose Chosen Trait fell under  
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Legend 
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Figure 4 is a visual representation of the percentage of grade ten students whose preferred trait fell under 
each category: 

Figure 4 

 

Figure 5 is a visual representation of the percentage of grade eleven students whose preferred trait fell 
under each category: 

Figure 5 
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Figure 6 is a visual representation of the percentage of grade twelve students whose preferred trait fell 
under each category: 

Figure 6 

 

Figure 7 is a linear representation of how the percentage of students whose closest friends do not possess 
their preferred character trait changed throughout high school: 

Figure 7 
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IV. RESULTS 

Although all four grades appreciated traits of 

integrity greatly (over forty percent in grade 

nine, ten and eleven, and nearly thirty percent in 

grade twelve), the individually specified traits 

were more unique to each grade, and 

demonstrated the changes throughout the grades 

more clearly. They also answered the main 

question “How does the preferred character trait 

in a best friend change throughout high school?” 

more effectively.  

The outstanding trait preferred by the grade nines 

was popularity (one hundred percent of the 

specified answers), which demonstrated their 

interest in a more outgoing and generally liked 

person. For the grade tens, the majority of the 

additional “other” traits were common interests 

(fifty percent of the specified answers), which 

showed that they look for friends who shared 

their own ideas. There was a clear change when 

looking at the specified answers from grade 

elevens and twelves. They preferred 

characteristics such as, communication (sixty 

percent), maturity (twenty percent), and 

reciprocity (twenty percent) – all traits that reflect 

more down to earth, reliable friends.  

This outcome proved the hypothesis to be 

correct, although it is important to explore why 

the study generated these results. 

Referring back to the scientific background 

information, “Ten Things Your Kids Should 

Look for in a Friend,” is an article which is 

clearly targeted towards younger children. The 

first trait that is listed is, in fact, common values, 

which is in line with the preferred traits of the 

younger grades. The trait directly following that 

is character, which is defined as “the ability to 

stand out from a crowd,” (All Pro Dad, para. 4). 

This is closely related to popularity – another 

preferred trait of the younger participants.  

In contrast, “The 13 Essential Traits of Good 

Friends,” an article targeted towards older 

audiences, lists traits of integrity first, which is 

reflected in the favoured traits by the older grades 

– communication and maturity. Both 

communication skills and maturity are required 

in a morally upright friend who is honest and 

takes responsibility for their actions. Most of all, 

common interests is not represented anywhere in 

any of the grade elevens’ nor grade twelves’ 

responses, just as it was nowhere in the article 

meant for a more mature audience.  

Even though no other report of a similar study to 

which these outcomes could be compared was 

discovered, the clear relationships between 

popular friendship articles and this investigation 

provide a reasonable explanation for the results.  
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Unfortunately, errors often find a way into every 

investigation. One that may be a part of this study 

is the lack of supervision, which leads to several 

other problems.  

It was previously mentioned that responses were 

submitted electronically to protect the student’s 

identity and to ensure the sincerity of the 

answers. This is assuming that all people are 

truthful, which is unrealistic.  

It is nearly certain that a student would reply as a 

joke or submit multiple answers, both of which 

would skew results. The former, if performed too 

often, would create a drastically inaccurate 

reflection of the grade, producing false 

relationships and results. This is because 

characteristics chosen just for fun tend to be 

outlandish, which if entered multiple times, could 

be taken seriously since it would appear to be 

generally agreed upon. 

The latter would lead to a similar problem, 

though possibly less disastrous. If the trait that 

was given multiple times is already genuinely 

agreed upon among the grade, it would just cause 

the percentage of agreements to be amplified, 

which is less damaging than the former. 

However, if the characteristic that was entered 

multiple times was ridiculous, it would reflect the 

grade incorrectly and lead to the same problem as 

the former.   

The survey was still completed anonymously 

because, after comparing the possibility of error 

and the benefits of the method, the probability of 

more genuine answers as a result of this method 

was significantly more likely. This is proven by 

the abundance of reasonable responses which 

seem to accurately reflect every grade, leading to 

a successful investigation.  

 

 

 

 

 

V. APPLICATION 

Several questions raised from these results, one 

of which is ‘If the preferred trait in a best friend 

can change so much within four years, how could 

it develop throughout a lifetime?’  

With the results from this study, it is possible that 

specialists in psychology could answer that 

question by following the pattern of development 

beyond grade twelve.  

The information from this investigation could be 

useful to the general public as well – a high 

school student can take the information and 

determine how to attract or discover a new best 

friend, while a parent could better comprehend 

their own child based on the friends they choose 
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to associate with. Some parents may even find 

solace in these results, because it is possible that 

their child currently spends time with very 

immature students that they don’t approve of, and 

these results show that it is likely the child will 

develop new preferences over time, and associate 

with a more comfortable group of people.  

Overall, this study answers a fascinating 

question, and will prove to be quite useful in the 

future.  
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Abstract 

As programming becomes an integral tool for performing many tasks in today’s workforce, fast and efficient 
learning methods to improve one’s programming skills are essential. This study investigated the impacts of 
different learning methods (doing questions, reading a book, or hiring a tutor) on a subject’s programming abilities 
over a 3-week period. Participants’ programming skills were measured at the beginning of the study by writing a 
Canadian Computing Contest and were then assigned a learning method to use over the course of 3 weeks. After 
that period, participants wrote another Canadian Computing Contest to measure any changes in their 
programming abilities. An increase in a participant’s CCC score of approximately 72% was observed with those 
that were assigned a teacher, compared to a 22% and 23% increase when using doing questions or reading a book, 
respectively. However, participants who were able to answer at least one question on the first CCC, meaning that 
they had intermediate programming abilities, benefited more from doing questions (+29% questions, +15% 
teacher). This indicates that it is important to offer different learning methods to computer science students to 
ensure that each student learns the most that they can. 

I. INTRODUCTION 

The world today is becoming more and more reliant 

on computers and electronics. As a result of this 

increased demand for technology, software engineers 

are in extremely large demand (O'Brien, 2019). In 

fact, in the next decade, around 3/4 of jobs will 

require some sort of technology/programming skills 

(US Bureau of Labor Statistics, 2013). Thus, it is 

crucial to know the most effective way to teach 

computer programming so that there is no shortage 

of workers.  

Is learning by trial-and-error, through a teacher, or 

through resources the most effective way to improve 

one’s skills in a computer programming language? 

If a programming language is learned through a 

teacher, it would be the most effective way to 

improve one’s skills in a programming language 

because teachers can provide lots of insights through 

experience and can adapt easily to the needs of the 

student (Young, 2010). Teachers can also give 

immediate feedback and motivation when students 

are discouraged (The Slaney Language Centre, n.d.), 

leading to a more thorough understanding of a 

language. 

II. METHODS 

Thirty participants were selected over a range of 

grade levels and course streams. The following 

survey was administered to gather information about 

participants: 

1. What hobbies do you enjoy doing? 

2. What is your current mark in mathematics 

and computer science? 

3. What is your highest score on the CCC 

Junior? 
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4. How many programming languages do you 

know? 

5. On a scale of one to ten, how much do you 

enjoy computer science (one being not at all 

and ten being extremely)? 

6. At what level would you rate your computer 

programming skills (beginner, intermediate, 

advanced)? 

7. What is your general attitude towards school 

and academics?  

8. On a scale of one to ten, how would you rate 

your problem-solving abilities (one being 

terrible and ten being extremely good)? 

Participants were instructed to sleep for 9 hours. The 

next day, a CCC Junior contest was administered 

over the course of two hours. If a participant finished 

before the end of the two hours, their time was 

recorded. Afterward, each participant was assigned a 

learning method to interact with for one hour a week 

for three weeks. At the end of the three-week period, 

participants were given another survey to measure 

their perception of any change in their programming 

abilities:  

1. Do you think your programming abilities 

have improved during the three-week period? 

2. Do you think your problem-solving abilities 

have improved during the three-week period? 

3. At what level would you rate your computer 

programming skills (beginner, intermediate, 

advanced)? 

4. On a scale of one to ten, how would you rate 

your problem-solving abilities (one being 

terrible and ten being extremely good)? 

Participants were then instructed to sleep for 9 hours 

and a different CCC Junior contest was administered 

over the course of two hours to measure any change 

in their programming abilities. The contest was 

administered in the same environment as the first 

contest. If a participant finished before the end of the 

two hours, their time was recorded. 

The independent variable in this experiment was the 

method of learning programming. The dependent 

variables were the participant’s score on the 

programming language and their time taken, if they 

finished the contest. The control variables were the 

contest problem set, the time allotted for the contest, 

the amount of sleep acquired the night before, the 

time spent with the method learning, and the 

environment in which the contest was written. 

The contest problem set was a control variable as 

different contests focus on different aspects of 

programming, so participants must write the same 

contest, otherwise, the resource used may 

inadvertently prepare one set of participants better 

than the other due to differences in what the resource 

covers. The amount of time a participant was allotted 

to solve a set of problems was controlled as it could 

have directly affected the number of problems they 

were able to attempt. The amount of sleep a subject 

received was controlled as sleep could have affected 

their concentration and productivity, which would 
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have skewed the benefits gained through the resource 

used. The amount of time spent with a resource was 

controlled as it could have affected how much 

material was covered, and how much practice was 

gained, which could have affected the amount of 

improvement of a programming language. The 

contest writing environment was controlled as 

different environments contain different distractions, 

lighting setups, and furniture, which could have 

affected a participant’s level of comfort and 

concentration during the contest 

III. RESULTS 

 

Figure 1: Percent change in CCC score based on learning method 

 

Figure 2: Percent change in CCC score based on learning method 
(1st score > 15) 

 

 
Figure 3: Percent change in CCC score based on learning method 
(1st score <= 15) 
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Figure 4: Mindset of students towards school 

 

 

Figure 5: Impact of learning methods of a subject's perception of 
their problem-solving abilities 

 

 

 

 

Figure 6: Percentage of correct predictions by a subject of whether 
there was improvement after using a learning method 

Table 1: Results of the experiment 
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23% with a book and 22% with questions. However, 

when a subject achieved a score of greater than 15 

points in the first contest, there was an average 

improvement of only 15% using a teacher, compared 

to an improvement of 29% doing questions (figure 

2). This indicated that a teacher was extremely useful 

during the beginning stages of learning a language, 

but that intermediate to advanced programmers 

benefited more from self-learning. 

According to “Ten Quick Tips for Teaching 

Programming”, peer instruction is extremely useful 

during the course of learning a programming 

language. This explains why the average 

improvement seen through using a teacher is more 

than 3 times that of the next method, reading a book. 

One possible error that may have contributed to the 

dramatic decline in improvement using a teacher 

with more advanced developers was that the 

knowledge was artificially limited. Teachers were 

instructed to only teach certain topics which 

advanced developers most likely already knew, 

decreasing the amount of new material that could 

have been learned.  Another possible error in 

collecting the data was that skill levels were not 

evenly distributed among the learning methods. This 

resulted in an extremely high improvement average 

for books with people who scored less than 15 in the 

first CCC, even though only one subject improved, 

which the others’ skills remained the same. 

V. APPLICATION 

The results from this study can be used to inform the 

development of the educational curriculum of 

Ontario and other provinces. As programming 

becomes more and more essential in the workplace, 

it is crucial that students are given the best education 

possible. Policymakers can use the results of this 

study to design a learning environment that benefits 

students of all levels. Current students can also use 

the results of this study to further their own learning 

to ensure that they are making the most of their 

limited time to learn programming. Further research 

can explore the relationships between perceived 

improvement and the learning methods used so that 

students can accurately gauge their abilities, or how 

learning methods can be combined to produce even 

better results. The results of this study can also be 

applied to education in other subjects, namely that 

students at different levels may learn differently and 

that many types of learning methods should be 

presented to students. 
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The Effects of R&B Music on Academic Test Writing Ability 

 
Dena.H 

SNC2DN, Vincent Massey Secondary School – Windsor, ON 

Abstract 

When students listening to music when studying, does it even have an effect on them? R&B music today is very 
popular. So, how does R&B music affect academic performance when under stress? In this experiment, five 
subjects the same grade and academic ability wrote two test. The tests consisted of five questions of all different 
school subjects. One was written with music and one without, in the span of seven minute for each test. The 
results showed that 3 out of 5 of the subjects improved their test score on the second test (with music). Scores 
were improved around 10% on average. The subjects also felt more clam, and confident while writing the test 
with music. The results showed that the subjects were more productive writing the second test. On average, there 
was a one minute difference in the time it took the subjects to finish the tests (test 2 was more productive). 4 out 
of 5 improved their neatness of work, or it stayed the same, and subjects showed calm body positions while 
writing the second test (ex. uncrossed legs, no fidgeting). There were two subjects who were outliers but, 
participants may not like working with music therefore it didn’t show the same results. In conclusion, R&B does 
help improve academic test writing ability; however everyone has different ways of learning that has to be taken 
into consideration.  

I. INTRODUCTION 

Music is a huge part of our everyday life. 

Most students listen to music when doing school 

work to help them stay focused or to be more 

productive. Does this impact or benefit them in any 

way? It is important to figure this out because it can 

help affect the way people study, or how to calm 

people down during a stressful situation if music 

does impact performance positively (I.e. A test) 

(Kazilek, 2014). Another reason why this topic is 

relevant is because it can help many people who 

suffer from anxiety and stress by knowing what 

works best for them (listening to music or not 

listening to music) (Collingwood, 2018). Answering 

this question will impact many people in a positive 

way. 

The question relating to this topic is, how 

does R&B music affect people’s performance when 

under stress? 

 If people listen to music when under a 

stressful situation, then, their performance will 

improve compared to when they are not listening to 

music. This is because those who listen to music have 

higher productivity than those who don’t. Also, 

students who are struggling listen to music to stay on 

task and complete their work without feeling stressed 

or overwhelmed (Thompson 2017). Also, what 

happens when music enters brains is it kick starts our 

pleasure centers. This releases dopamine in your 

brain which makes you feel happy. Feeling happy 

when doing something can positively change the way 

one approaches an activity. This will improve 

performance since people are approaching the 

activity with a positive mindset (Ashford 2017).  
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II. METHODS 

 

This experiment was conducted on 5 grade 10 

participants that had the around same academic 

ability. The participants wrote 2 very similar 

academic tests that consisted of 5 questions that 

included school subjects like math, science, 

geography and English. The 5 subjects sat at five 

different desks far from each other. The first test was 

handed out, and a pencil, eraser and calculator was 

also given. The subjects wrote this test in a quiet 

room and had 7 minutes to complete the test. When 

7 minutes was up, the subjects stopped writing, and 

time took to finish the test, mood, body movement, 

neatness and test score were recorded. After the first 

test, a new set of questions (same format, similar 

types of questions) was handed out to the subjects. 

This time, the subjects listened to the R&B artist, 

“Khalid” through earbuds. The whole test writing 

process stated before, was repeated and once again, 

the results were recorded after 7 minutes. The two 

tests that the subjects wrote:  

 
The independent variable was the 

environment of the test writing room. One test was 

written with music and one was written without. The 

dependent variables were the test scores, body 

movement, time to finish test, mood of subjects, and 

neatness of work. The controlled variables were the 

same tests (different tests each round but same test 

for both people), same environment, same people, 

same # of people, same age, same academic ability, 

same song, same pencil and eraser, same volume of 

music, same time (7 mins), and same seat/desk.  

These controlled variables were chosen because if 

these components weren’t the same, then the result 

would not be accurate. For same tests, each subject 
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needed to be writing the same test and have the same 

academic ability to get results as authentic and 

precise as possible. The environment also had to be 

the same so the subjects can stay concentrated both 

rounds. Same music was also a factor too. The same 

song had to be listened because different types of 

music can affect the test scores. If these controlled 

variables weren’t in place, the results of this 

experiment would be modified a large amount 

producing inaccurate results. 

III. RESULTS 

Table 1: Academic test results while subjects listen to music compared to when subjects are not listening to music, 

and the effects it has. 

 TEST 
#1 
SCORE
S (no 
music)  

TEST 
#2 
(with 
music) 

BODY 
MOVEMENT
S TEST #1 

BODY 
MOVEMENT
S TEST #2 

TIME 
LEFT 
OVER 
(if 
any) 
TEST 
#1 

TIME 
LEFT 
OVER 
(if 
any) 
TEST 
#2 

MOOD 
TEST #1 

MOOD 
TEST #2 

NEATNE
SS 

OF 
WORK  

TEST #1 

NEATNE
SS  

OF 
WORK 
TEST #2 

PERSO
N 1 

 

 

 

5/8 7/8 - looks calm 

- fidgeting 

- crossed legs 

- looks calm 

- uncrossed 
legs 

N/A N/A “Calm” “Calm 
and 
Concent
rated”  

Very 
Neat 

Very 
Neat 

PERSO
N 2 

 

 

 

7/8 5/8 - looks calm 

- bouncing 
leg 

- looks more 
calm 

- uncrossed 
legs 

N/A N/A “Calm” 

 

“Very 
concent
rated” 

Very 
Neat 

Very 
Neat 

PERSO
N 3 

 

 

 

4/8 6/8 - normally 
working 
(looks calm) 

- bouncing 
leg 

- looks calm 

- bobbing to 
music 

- uncrossed 
legs 

N/A 2 

mins 

“Stresse
d. 
Especiall
y when 
answeri
ng the 
math 
questio
n” 

“Felt 
pretty 
confide
nt” 

Okay 
Neatnes
s 

Very 
Neat  
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PERSO
N 4 

 

 

 

6/8 6/8 - crossed legs 
under chair 

- panicking 
close to 
finish time 

- bouncing 
leg 

- looks 
focused 

- looks calm  

- legs still 
crossed  

N/A N/A “Excited
” 

“Happy, 
felt  

Excellen
t” 

Neat A bit 
messy  

PERSO
N 5 

 

 

 

6/8 8/8 - looks calm  

- looks 
distracted  

- looks calm  

- bobbing to 
music 

2.16  

mins 

3.5 

mins 

“felt a 
bit 
under 
pressure
” 

“felt 
confide
nt with 
the 
music” 

Neat Neat  

 

 

Figure 1: A graph showing the average test scores of all 5 subjects who wrote two academic tests. One with 

music and one without.
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IV. DICUSSION & CONCLUSION 

 In conclusion, the hypothesis was correct. 

Three out of five of the people who wrote both 

academic test (one with music and one without), 

showed better test scores while listening to music 

compared to no music. When under a stressful 

situation, like taking an academic test, listening to 

music improved performance. Not only does it 

improve performance but listening to music while 

under a stressful situation was very effective. As 

shown in the chart (see results section), every single 

person who wrote the test had a better mood while 

writing test #2 (with music). This chart also shows 

that music helped with staying productive. For 

subjects who finished early, it showed that more time 

was left over after doing test #2. Body movement and 

neatness of work was also a factor of consideration. 

Although one person out of the five did not improve 

during test 2, and one person had the same test score 

for both of them, everyone’s body movement 

improved while writing test #2, and 4/5 either 

improved their neatness of their work or it stayed the 

same. In conclusion, while under a stressful situation, 

performance improved in these ways: 

• test scores 

• mood 

• productivity 

• neatness 

• body movement 

Test scores improves for 3/5 of the people 

because of all of the other factors are affected by 

music. For example, mood, productivity, neatness, 

and body movement. Everyone has a better mood 

while writing test #2 because when music enters our 

brains is it kickstarts our pleasure centers. This 

releases dopamine in the brain which causes 

happiness. Feeling happy when doing something 

positively changes the way people approach an 

activity. This is why the subjects feel more confident 

while writing the test which helps with performing 

better. For those who finished significantly earlier on 

test #2, it is because workers who listen to music, 

come up with better ideas and complete tasks more 

quickly than those who don’t. Also, when surgeons 

listen to music when operating, they work faster, 

more accurately, and they are also less stressed (as 

many articles researched says). Since people who 

listen to music have a higher productivity level than 

those who don’t, this is how music improves 

performance. Also, the neatness and body movement 

for everyone is better for test #2 because of their 

happy/calm mood, and their productivity which then 

all relates back to the question… how does music 

affect performance when under stress? In conclusion, 

when listening to music, performance improves, as 

well as mood, body movements, productivity, and 

neatness. 

V. APPLICATION 

 Music is a very broad concept in the world we 

live in today; the uses of music are endless, but the 

enjoyment of music is what is most important. With 

all the research and the results, music can be useful 
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in classrooms, while studying or when doing 

something that calls for a positive mindset/mood. In 

the future if this is tested again, the effects of 

different types of music can also be useful 

information. This information can be applied to 

many different occupations in the real world; for 

example, fitness coaches can use music to help 

clients stay focused or motivated. In a totally 

different field, music can be used by surgeons when 

performing a surgery, like said in many articles; 

listening to music helps with staying focused, 

working more faster & accurately, and reducing the 

stress of surgeons. 
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Optimum Combination of the 5 Flavors for Best Tasting Dish 

 

Dylan T. 

SCN2DN-04, Vincent Massey Secondary School - Windsor, Ontario 

Abstract: 

One of the foundations of economy is food, trillions of dollars each year are spent growing, harvesting, 
combining and tasting food.  Which all try to solve a simple question, what combination of the 5 main flavors 
will produce a great tasting finished product?  The experiment tested combinations by altering amounts of 
saltiness, sweetness, bitterness, umami and sourness.  The process involved a group of subjects rating 5 variations 
of a bitter and a savory food item; kale and fish, with different seasoning amounts.  Each putting a focus on a 
different flavor per portion.  The results showed 2 main trends.  The sourness of lemons when paired with savory 
fish produced the highest rating out of ten.  Bitter kale and sweet sugar were also rated very high when compared 
to the other kale ratings. The findings proved that opposing flavors that oppose each other, which ever flavor is 
more present in the overall dish will dictate the overall rating; in this case the sweetness overpowered the 
bitterness resulting a good taste.  Some implications that the results could be used for are mass produced foods.  
None of the results were high enough to satisfy palates of 5-star restaurant customers, so the findings can reduce 
experimentation time for those who are looking for a quick fix for flavor combinations like fast food industries. 

 

I. INTRODUCTION 

The food industry is without a doubt the largest 

part of the world economy.  Every living thing needs 

it, but many aren’t satisfied with simply meeting 

those needs.  If nutrition was the most important 

factor, then many people around the world would be 

out of a job.  Billions are spent just to taste something 

extraordinary or unique. Many ingredients are prized 

for their chemical properties and combining them 

can produce a favorable reaction. However, it can 

just as easily produce something grotesque.  The key 

to good food is a great balance of the 5 universally 

recognized flavors, bitterness, sweetness, saltiness, 

umami and sourness. [Newly Weds Foods, 2017] For 

example, an Indian plant known as gymnema 

sylvestre can take away one’s ability to taste sweet, 

the effects are inspiring, with descriptions like it 

makes fruit taste like an acid bomb and chocolate 

cake like baking soda. [Arnold, 2015] The 

importance of sweetness is obvious enormous; 

however, it is not the only one. 

Another flavor that is seen to have great 

impact on overall taste is saltiness.  The human brain 

is designed to ensure the body consumes only a 

certain amount of salt.  A small quantity tastes good 

but too much is supposed to trigger the natural 

response of bad taste, since human biology is 

designed to only function on a good balance of salt.  

[McQuaid, 2015] A greater understanding of these 
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properties can help give a greater starting block for 

anyone who begins experiments with ingredients.   

The main problem that this project is attempting 

to answer is: what combination of the 5 flavors can 

produce an exquisite result?  It is hypothesized that 

if 2 very different flavors are combined, then the 

result will taste better than other combinations 

because the difference will either mellow a 

distasteful flavor or enhance a tasty base flavor. 

II. METHODS 

Split 3 leaves of kale into 5 equal portions.  

Seasoned 3 with 2g of salt, 2g of sugar and 2g of 

lemon juice.  Seasoned next 3 with 6g of salt, 6g of 

sugar and 6g of lemon juice.  Seasoned next 3 with 

2g of salt, 2g of sugar and 7g of lemon juice.  

Seasoned next 3 with 7g of salt, 2g of sugar and 2g 

of lemon juice.  Seasoned final 3 with 2g of salt, 7g 

of sugar and 2g of lemon juice.  Took 5 from each 

variation and pan fried for 7 minutes.  Immediately 

had 5 subjects taste each portion and rate on scale 

from 1-10. Took another 5 of each variation and 

boiled for 5 minutes.  Immediately had 5 subjects 

taste each portion and rate on scale from 1-10.  Took 

another 5 of each variation and toasted for 7 minutes.  

Immediately had 5 subjects taste each portion and 

rate on scale from 1-10. To keep portion flavors from 

conflicting had subjects slosh water in mouths before 

trying each.   

Then began cooking the fish. Split it into 5 

different portions and seasoned likewise.  Boiled 5 

variations for 20 minutes and then had subjects taste 

and rate. Pan fried 5 others for 8 minutes total then 

had subjects’ taste.  Finally toasted final portions for 

10 minutes.   

The independent variables of the experiment 

were the amounts of salt, sugar and acids. And the 

dependent variables were the taste ratings that the 

subjects provided.  There were many controls such as 

the pots and pans which remained consistently clean, 

the utensils which also remained clean. The source of 

water because there can be changes in minerals 

depending on filtration system. Portion size had to 

remain consistent, so cooking time and absorption of 

seasoning didn’t change.  The type of oil was a light 

cooking oil because if another type it could have 

interfered with results.  The cooking time and rest 

time remained consistent to ensure no deviation in 

results.  

III. RESULTS 

Base 
Ingredient 
+ Version 

Salt 

(g) 

Sugar 

(g) 

Acids 

(g) 

Technique Taste 
Score 
avg. 

1-10 

Fish 1.1 2 2 2 Boil 6 

Fish 1.2 6 6 6 Boil 4.6 

Fish 1.3 2 2 7 Boil 6 

Fish 1.4 7 2 2 Boil 4.6 

Fish 1.5 2 7 2 Boil 2.3 

Fish 2.1 2 2 2 Pan-Fry 6.2 

Fish 2.2 6 6 6 Pan-Fry 3.7 

Fish 2.3 2 2 7 Pan-Fry 5.7 

Fish 2.4 7 2 2 Pan-Fry 2 

Fish 2.5 2 7 2 Pan-Fry 2.3 
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Fish 3.1 2 2 2 Toasted 4.8 

Fish 3.2 6 6 6 Toasted 2.2 

Fish 3.3 2 2 7 Toasted 5.8 

Fish 3.4 7 2 2 Toasted 1.8 

Fish 3.5 2 7 2 Toasted 2.8 

 

Table 1: Amount of seasoning used, avg rating and 

technique for each portion of fish 

 Figure 1: Average ratings of 5 variations of fish 

cooked 3 different ways tasted by 5 different subjects  

Figure 1: 

V1: 2g of every seasoning 

V2: 6g of every seasoning 

V3: Elevated amounts of sourness 

V4: Elevated amounts of saltiness 

V5: Elevated amounts of sweetness 
Base 
Ingredient 
+ Version 

Salt 

(g) 

Sugar 

(g) 

Acids 

(g) 

Technique Taste 
Score 
avg. 

1-10 

Kale 1.1 2 2 2 Boil 4.9 

Kale 1.2 6 6 6 Boil 5.8 

Kale 1.3 2 2 7 Boil 2.5 

Kale 1.4 7 2 2 Boil 4.3 

Kale 1.5 2 7 2 Boil 5 

Kale 2.1 2 2 2 Pan-Fry 5.1 

Kale 2.2 6 6 6 Pan-Fry 6.3 

Kale 2.3 2 2 7 Pan-Fry 3 

Kale 2.4 7 2 2 Pan-Fry 3.8 

Kale 2.5 2 7 2 Pan-Fry 6.8 

Kale 3.1 2 2 2 Toasted 5.2 

Kale 3.2 6 6 6 Toasted 4.8 

Kale 3.3 2 2 7 Toasted 2.7 

Kale 3.4 7 2 2 Toasted 3.4 

Kale 3.5 2 7 2 Toasted 4.5 

 Table 1: Amount of seasoning used, avg rating and 

technique for each portion of kale 

Figure 2: Average ratings of 5 variations of kale 

cooked 3 different ways tasted by 5 different subjects  

 

Figure 2: 

V1: 2g of every seasoning 

V2: 6g of every seasoning 

V3: Elevated amounts of sourness 

V4: Elevated amounts of saltiness 

V5: Elevated amounts of sweetness 
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IV. DISCUSSION & CONCLUSION 

Hypothesis was correct. The 2 opposing flavors 

did enhance flavors.  The experiment proved that 

bitter tastes can be made better with sweetness since 

it produced the highest rating and savoury taste is 

best accompanied by acids because it produced some 

of the highest as well.  Vice versa also occurred the 

similar tastes such as sour and bitter, which on there 

own both produce a cringe reaction, once combined 

performed the lowest in the kale tasting.   

The reasoning behind the various outcomes can 

be supported by chemistry.  The way sugar can 

counteract the bitterness of kale can be explained by 

the fact they both are sensed by G-Protein coupled 

receptors.  Therefore, if one is stronger then the 

other, it can easily mask the other’s taste. Which can 

lead to a positive rating since the direct source of 

sugar greatly outpowered the bitterness that is in 

kale.  Moving on to the fish, citric acid can affect the 

savoury fish in a positive way because its hydrogen 

bonds can break in a process called protein acid 

denaturation. The result is cured meat, explaining the 

amplification in flavor as well as the high rating since 

all the subjects enjoy fish on its own.  These results 

relate to the original problem because it reveals there 

is a set pattern which can be followed to unlock good 

flavors. The atrocious combination of bitterness and 

sourness is explained by a bioscience professor 

named Tim Jacob. He states that bitterness and 

sourness are aversive and are the body’s natural 

sense to avoid it.  With 2 at the same time it is normal 

for the body to detest the product even more.   

Some problems that could have affected the 

results were the quality of each ingredient.  How ever 

there are techniques to sort a good batch from a poor 

one, there is no guarantee they will taste exactly 

alike.  

V. APPLICATION 

The data collected can assist in fields like 

cooking.  Providing a better understanding of each 

flavor and its interactions can help with the reliable 

production of tasteful dishes.  A person in processed 

foods industry could use the information to create a 

recipe that follows the guidelines that the experiment 

revealed.  The amount of time experimenting can be 

reduced because of the ability to rule out certain 

combinations.  Questions that are raised by the 

experiment like what else is needed for a 5-star food 

can be answered through more intense study.  

Researching the other chemicals that create other 

pseudo flavors will become the next step.  Further 

experimentation those chemicals can hopefully 

provide an even larger base for chefs and foodies to 

work upon. 
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 The effect of Nintendo’s Brain Age on Math and Memory 

Eric T. 

SNC2DN-04, Vincent Massey Secondary School – Windsor, Ontario 

Abstract 

The popular video game “Brain Age, Train Your Brain in Minutes a Day” has been used by many people in the 

world, but does the video game actually help leave a positive effect on the Brain specifically for math and 

memory? The community has already associated itself with the advancements of technology and the need for 

new engaging methods of helping those who are struggling is greatly needed for a tech advanced future. Results 

were generated by the use of test written before the influence of Brain Age and after the use of the game. 

Overall, the use of Brain Age has made a benefit on the Brain by raising test scores from the test results without 

the use of Brain Age. This has shown to be an engaging, valid method to help those who are in need of 

assistance with their education or just to better one’s self.

I. INTRODUCTION

As the brain continues to age in the human body, 

the brain starts to deteriorate and become less 

effective as you get older. Examples of changes that 

progressively get worse is memory capacity, names 

of people, numbers and the ability to multitask, 

according to medicalnewstoday. This calls for a 

need for various methods to help keep the brain at 

its peak and with the rise of the use of technology in 

today’s society, technology is needed to be used 

with new methods, so they can be effective in the 

future. One method can be able to get people to 

keep their brains healthy is to use popular gaming 

devices to get many people, specifically kids to play 

brain trainer games, so there brains could get 

exercise every day. A popular game that 

concentrated on the brain was on the Nintendo DS 

called Brain Age: Train your brain in minutes a day. 

Its sole purpose is to promote the human brain to 

exercise a little every day by doing various tasks, 

like math, literacy, and memory exercises. Nouchi 

and his colleagues (2012) stated that the game Brain 

Age: Train your brain in minutes a day! is able to 

improve executive functions and speed up 

processing speeds on a short term basis for the 

elderly (Nouchi R, Taki Y, Takeuchi H, 

Hashizume H, Akitsuki Y, et al, 2012). Due to its 

success in the early 2000’s, more games were 

produced with the same purpose to promote that the 

health of the human brain is extremely important for 

everyone in the whole world. 
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II. Methods 

This experiment involved four grade 10 

students of academic level or above and 

were 15 or above. These four test subjects 

were given a two minute preliminary test to 

see how well their math skills are. The test 

should consist of basic math problems 

involving BEDMAS. A question on the test 

could be: 2x3+8-6/1. Afterwards, the 

subjects were given a maximum of 10 

minutes a day to use the Brain Age for two 

days. Then the subjects would be given a 

new two minute test to see how much 

improvement was there with the influence of 

the Brain Age game. The same experiment 

would be done for the memory session, with 

the test being two pictures and questions 

based on the pictures given. An example of a 

question that could be: what colour was the 

man in the left corner. The Brain Age game 

would be used again to see if any 

improvement would be seen in the final test. 

The independent variable in this experiment 

would be the time spent for everything 

because if I let the subjects take as long as 

they want, then the results wouldn’t be as 

accurate, so giving a time limit to all 

subjects will make the experiment fair and 

would produce more accurate results. 

Accuracy on the test and time spent every 

day using the game are dependant variables 

because the results on the final test are 

determined by how much time was 

dedicated to using the Brain Age. For the 

first test, it was based on initial skill on what 

the test on. Controlled variables would 

include loudness of environment, type of 

writing utensil used, test everyone writes, 

etc. because if I placed everyone in a 

distracting environment, then people can’t 

focus and results would be skewed. Also, 

different writing utensils will give a 

different grip to the hand and if everyone 

has written different tests, then this will not 

give accurate results than everyone under 

the same circumstances and producing 

accurate results. 

III. Results 

Graph 1: Results from the first and final test 

(Math) 
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Table 1: Time used for Brain Age Game Day 1

Subject number Time Taken (Minutes) 

1 5:00 

2 7:00 

3 5:30 

4 4:30 

 

Table 2: Time used for Brain Age Game Day 2 

Subject number Time Taken (Minutes) 

1 6:00 

2 8:00 

3 5:00 

4 3:00 

 

Graph 2: Results from first and last test (memory) 
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Table 3: Time used for Brain Age Game Day 1 

Subject number Time Taken 
(Minutes) 

1 NA 

2 4:00 

3 2:55 

4 3:20 

  

Table 4: Time used for Brain Age Game Day 2

 

Subject number Time Taken (Minutes) 

1 NA 

2 3:00 

3 3:15 

4 2:50 

  

IV. DISCUSSION/CONCLUSION 

Overall, the hypothesis is correct because as 

shown in the graphs for the results on the 

test, the results on the final test went up. For 

the math session, the average went up from 

18.75% to 47.9%. Also, the time spent using 

the Brain Age decreased by about a minute, 

which shows that the brain is able to do the 

questions in less time than the first time. 

This has proven to be a good way to 

motivate everyone to train their brain 

because improvement occurred even when 

Brain Age was used for only two days, so 

imagine what the effect could be if it is used 

for a long period of time. The game’s 

purpose is to stimulate/exercise the brain by 

giving it questions that involved math, 

memory and literacy and this will strengthen 

the brain to have a better memory capacity 
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and be able to do simple task easily if the 

game is used every day. The results I got are 

similar to what other studies have shown 

because the results saw significant 

improvement, leaving a positive effect on 

the brain. Even though the final results for 

the memory went from 42.6% to 22.9%, this 

occurred due to other test the subjects had 

and the stress implemented on them and that 

affected their performance. If they didn’t 

have that influence, then the results could 

have went up by 20% - 30% better. 

V. ANALYSIS 

Teachers can use these results to help 

engage their students strive to get better 

because doing everything on pencil and 

paper isn’t very inviting and that the effect 

on the brain is slowly becoming less 

effective. With the use of this game in the 

classroom, not only will the student’s results 

will improve, but the students will also like 

the use of video games in the classroom and 

its lasting effect on the students will last 

longer due to engagement to the method 

used. Also, further studies can figure out 

how to make video games like Brain Age 

even better, so the impact on the brain would 

be even more significant and better for 

people in the future. Overall, this topic is 

important for society in the future as 

technology is constantly being improved and 

is being used in everyday life to benefit 

society for the future. 
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The Effects Of Caffeine On Test Scores 

 
Hannah 

SNC2DN-04 , Vincent Massey Secondary School – Windsor, ON 

 

Abstract 

The relevance of this project lies under the factor that many of today’s youth use caffeine without knowing if it 
is an obstructive behavior that negatively affects their test scores, or whether it is behavior that benefits them 
instead. The question investigated in the experiment is : How does having caffeine while studying affect 
performance on a test? To answer this question 3 students of 10th grade reading level completed 3 Grade 10 level 
comprehension tests. A different test was written each day within a 3 day period, the first days test was written 
after ingesting 0 caffeine, the second days test was written after ingesting 150 mg of caffeine, and the third days 
test  was written after ingesting 300 mg of caffeine. The results depicted that students performed better after 
ingesting 150 mg of caffeine and worse when ingesting 300 mg of caffeine when compared to their first day test 
scores which were written with 0 caffeine. Based on the results found it was concluded that the initial hypothesis 
was partially correct. Based on the collected data it was found that the performance of students on tests is enhanced 
when coffee is ingested in servings of  150 mg prior to test writing, in comparison to ingesting either none or 300 
mg of caffeine. This data goes to show that too much of anything is deteriorating to our body especially caffeine, 
but in contrast to this if caffeine is used in it’s intended serving size it can have positive effects on your 
performance on a test.  
 

I. Introduction 

Many students drink caffeine to study, do 

homework, and even just to feel energized. Due 

to the fact that schools require such outstanding 

academic performance, it is crucial for students 

to know if their daily “Caffeine” is benefiting 

their grades, or if it’s bringing them down. 

Therefore, students will know what will suit 

them better for them to succeed in their 

academic performance. This project is relevant 

due to the high use of caffeine within students to 

perform better on tests/exams. There have been 

many debates on whether caffeine was 

beneficial or detrimental effects on grades but  

 

 

 

many agree that the effects are beneficial. One 

of the most recent experiments was done at John 

Hopkins University by “Michael Yassa, an 

assistance professor of psychological and brain 

sciences… and his team of scientists” which 

investigated the effects of caffeine on long-term 

memory. (Gatlin 2014) They found that more 

members from the caffeine group compared to 

the placebo group were able to correctly 

differentiate between the old and new images 

and realize they were similar, instead of saying 

they were the same. This is called pattern 
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separation, which showcased a deeper level of 

memory retention. 

 

The question intended to be answered in this 

project was “How does having caffeine while 

studying affect performance on a test?”. After 

reading over many google articles on this 

subject, the conclusion was made that If people 

drink caffeinated drinks while studying then 

they will focus better and perform better on a 

test because caffeine helps you stay alert. 

Caffeine elevates a person’s heart which results 

in the brain being able to comprehend and focus 

on information easier. (McWilliams 2014) 

II. Methods 

3 Students of Grade 10 level education (Aged 

15-16) participated in this study. This experiment 

was done over a 3-day period. In a closed 

environment, the subjects were asked to 

complete one reading test each day 45 minutes 

after drinking either “Mug 1” (No caffeine), 

“Mug 2” (150 mg of Caffeine), or “Mug 3” (300 

mg of caffeine). All three tests were similar in 

length and difficulty and were followed by 10 -

12 multiple choice questions. The first test, 

Kevlar| Nonfiction Reading Test 1”, was to be 

completed on the first day after participants 

ingested “Mug 1” (No caffeine). The second test, 

“Tigers” | Nonfiction Reading Test 1”, was to be 

completed on the second day after participants 

ingested “Mug 2” (150 mg of Caffeine). The third 

test, “Castles” | Nonfiction Reading Test 1”, was 

to be completed on the third day after participants 

ingested “Mug 3” (300 mg of Caffeine).  Using a 

stopwatch, each subject was timed for how long 

it took to complete each test. After completing all 

three tests, they were graded using an answer 

bank provided with the assements, but not given 

to the participants. The results regarding how 

many of the participants’ answers were correct 

and how much time it took to complete the tasks 

were recorded in three tables: Table 1 for the 

results of the Kevlar Reading Test, Table 2 for 

the results of the Tigers Reading Test, and Table 

3 for the results of the Castles Reading Test. 

In this experiment, the independent variable 

was the amount of caffeine the participants took 

prior to test writing; 0 mg of Caffeine, 150 mg of 

Caffeine, or 300 mg of Caffeine. The dependent 

variables were the number of correct answers 

given by the participants and the time it took the 

participants to complete the task. To ensure the 

experiment was accurate, several variables were 

controlled. The age of the students (15-16) was 

controlled to ensure that each participant writing 

the test had an equal chance. The environment 

they would write the test in was maintained the 

same to ensure that all internal and external 

factors remained the same for each test writer, 

The amount of caffeine each participant took 

prior to test writing was controlled to ensure the 

results were accurate. All three Reading Tests  

(Kevlar, Tigers, and Castles) were also controlled 

variable in the experiment because ensuring that 
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tests were controlled ensured that the experiment 

was fair and wiped out any bias that could have 

been present in using other tests. The last 

controlled variable was the stop watch, it was a a 

controlled variable and started when each 

participant began test writing and was stopped 

once the participant finished test writing. This 

controlled variable ensured that the data was 

accurate and free from human error 
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Kevlar  | Nonfiction Reading Test 1 & Answer Key: 
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Tigers| Nonfiction Reading Test 2 & Answer Key: 
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Castles Nonfiction Reading Test 3 & Answer Key: 
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III. RESULTS 

Table 1- Kevlar | Nonfiction Reading Test 1: 

Table 1 portrays the data collected from the first trial where participants were asked to complete the Kevlar 

Reading Test after ingesting 0 Caffeine. The results portray that the average time it took for participants to 

complete the Kevlar Reading Test (7.57 Minutes) was quicker than the time it took participants to complete 

both the Tigers Reading Test (7.72 Minutes) and the Castles Reading Test (7.71 Minutes) 

 Participant Number of Correct Answers (/10) Time taken to Complete Test 

(Min) 

1 9/10 8:56 Minutes 

2 7/10 8:03 Minutes 

3 7/10 5:44 Minutes 

 

Table 2- Tigers | Nonfiction Reading Test 2: 

Table 2 portrays the data collected from the second trial of the experiment where the subject were asked to 

complete Tigers Reading Test after ingesting 150 mg of Caffeine. The results depict that the average 

percentage of correct answers from Tigers Reading test (83%) exceeds the average percentage of correct 

answers from both the Kevlar Reading test (76%) and the Castles Reading Test (76%) 

 

Participant Number of Correct Answers (/12) Time taken to Complete Test 

(Min) 

1 10/12 7:41 minutes 

2 11/12 9.23 Minutes 

3 9/12 6.03 Minutes 
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Table 3- Castles| Nonfiction Reading Test 3: 

Table 3 portrays the data collected from the third trial of the experiment where the subjects were asked to 

complete Castles after ingesting 300 mg of Caffeine. The results depict that the average time it took to 

complete the Castles Reading test (7.71 Minutes) was quicker than the average time it took to complete the 

Tigers Reading test (7.72) , but longer than the average time it took to complete the Kevlar Reading Test (7.57 

Minutes) 

 

Participant Number of Correct Answers (/10) Time taken to Complete Test 

(Min) 

1 9/10 9:35 minutes 

2 6/10 8:02 Minutes 

3 8/10 5:38 Minutes 

 

Figure 1: 
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 Figure 1 displays the averages of the data collected across the three trials for the amount of 
time it took to complete each test. The blue bar represents the Average Time Taken to Complete Each test in 
Minutes. 

 

 

Figure 2: 
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Figure 2 displays the averages of the data collected across the three trials for the amount of correct answers. The 
Blue bar represent the Average Correct Answer percentage for each test. 

 

IV. DISCUSSION & CONCLUSION 

In completing the experiment, the data suggest 
that the hypothesis was half correct. The 
hypothesis states that if the ability to score better 
on a test is related to caffeine intake while 
studying, then students who intake caffeine prior 
to studying will have an increase in the level of 
focus maintained and an increase in level of 
preciseness and efficiency. The data of the 
experiment shows that the overall average 
percentage of number of corrects answer from 
the Reading Tests’ Tigers’ (83%) completed after 
participants ingested 150 mg of caffeine (Mug 
#2) outweighed the overall average percentage of 
number of correct answers from both ‘Kevlar’ 
(77%) and ‘Castles (77%). Kevlar being written 
after participants ingested 0 mg of caffeine (Mug 
#1) and Castles being written after participants 
ingested 300 mg of caffeine (Mug #3). These 
results showed a limitation in concentration as 
the average percentage of correct answers 
dropped when the participants had either no 
caffeine in their system or when they had 300 mg 
of caffeine. Therefore, in answering the initial 
question (How does having caffeine while 
studying affect performance on a test?), the data 
represented that the performance of students is 
enhanced when ingesting 150 mg of caffeine 
prior to test writing, in comparison to ingesting 
either none or 300 mg of caffeine. 

The experiments results can be justified by using 
past scientific studies. A study conducted by 
Scientist at John Hopkins University support 
these results. The  study examined the 
performance of 2000 participants on a test this 
test included the scientist showing each 
participant a series of image and then asking 

them to examine then. After doing this they gave 
each participant either a placebo or 200 mg of 
caffeine in order to ensure the results were 
accurate. The following day the same 
participants were asked to come back and look at 
a new group of images which included the ones 
presented to them the day before. The results 
showed that the group of participants that had 
consumed the 200 mg of Caffeine were able to 
differentiate between the images easier and were 
able to recognize small details that were altered, 
which resulted in better performance on the test. 
(The Hub 2014) This previous done experiment 
would explain why the participants did better 
after intaking 150 mg of caffeine but it does 
explain why the participants performed poorly 
after intaking 300 mg of caffeine in comparison 
to 150 mg. The reason the participants performed 
poorly after ingesting 300 mg of caffeine is 
because according to the scientists that conducted 
this experiment at John Hopkins University 
“there’s an optimal dose to be able to get this 
enhancement, it is around 200 mg. Above that 
dose people start to report unfortunate side 
affects like headaches and nausea”, this would 
explain the drop in efficiency and accurateness 
when the participants ingested 300 mg of 
caffeine. (The Hub 2014) 

 

V. APPLICATION 

Results from the experiment can be applied to 
other fields of study such as Neuropsychology. 
The finding in this experiment could lead to the 
investigation of what is component is in caffeine 
that makes you either become focused or 
distracted, and specifically what part of the brains 
actually get turned on when intaking caffeine. 
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The data in this study could also be used by the 
general public to help them decide what manner 
they feel most comfortable and confident 
studying in. In being informed on these findings, 
the general public may choose to start drinking 
that optimal dose of 200mg (The Hub 2014) or  

continue to not drink coffee at all. The results of 
these experimental efforts could also spark future 
studies on whether students should drink coffee, 
or if it negatively affects their body over time. 
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Types of Motivation on Athletic Performance 

 
Henry Z. 

SNC2DN-04, Vincent Massey Secondary School – Windsor, ON 

 

Abstract 

Motivation affects our lives tremendously. In fact, the reason we do anything or even live is because of an effort 
to reward ratio. If we think that something yields rewards greater than the perceived effort needed to complete 
the action, then we do it. I knew that motivation increases our perceived reward of an action and motivates us to 
want to do it more. However, I wanted to know which type worked the best. The purpose of the experiment(s) 
was to determine which type of motivation works the best in order to push athletes beyond their normal 
capabilities. Four types of motivation were given. Money, food, encouragement, and fear. In the first of the two 
experiments tested, 12 subjects were all told to run a 400m lap as fast as they could. Upon crossing the finish line, 
3 of them were offered each type of motivation to run another 400m lap and beat their time that they just ran. For 
encouragement, they were given helpful words telling them that the extra lap is making them stronger in the long 
run. For food, they were offered a meal at their favourite restaurant. For money they were offered $20 and for 
fear, they were told that if they lap was not completed faster, their phones would be smashed. The second 
experiment involved getting all 12 people to run a 800m lap as fast as they could and getting their time. Then, 
they were all told to run the 800m again on a different day being offered motivation as an incentive if they 
completed the race in the top 20% of participants. This was repeated for all the types of motivation and the one 
that made them run the fastest was observed and concluded to be the best type of motivation for pushing athletes 
past their normal capabilities. This type was fear as everybody ran faster than their original run when threatened 
that their phone would be smashed. 

 

I. INTRODUCTION 

This experiment is important because it helps 

athletes establish and find the perfect type of 

motivation that works for them in order to increase 

their athletic performance capabilities. Many athletes 

value things more than others and may be motivated 

by different things. This experiment will help 

athletes determine which motivational factors work 

the best for most/all people and in which amounts in  

 

order to achieve peak performance without injuring 

the body for future competitions. How do different 

types and amounts of motivation affect fatigue 

during athletic performance? If all types of 

motivation decrease fatigue during athletic 

performance, then a higher amount of any type 

will make athletes perform better than if a lesser 

amount was given because the reward:effort ratio 

will become greater. 

II. METHODS Experiment 1: 
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Tell 1st person to run 1 lap around the track (400m) 

as fast as they can and time their first lap. Tell them 

their first lap time and tell them that if they run 

another lap immediately and beat their first lap time, 

they will get $10. Get their time and compare 1st and 

2nd lap results. Repeat steps 1-3 with the 2 more 

people (total 3). Repeat steps 1-4 but instead of 

offering them money, offer them pizza. Take the 

phone of the next 3 people before repeating steps 1-

4 but threaten to smash their phone instead of 

offering them money or pizza. Repeat steps 1-4 

without offering them any incentive to run faster on 

the 2nd lap other than telling them that it will improve 

themselves.  

Experiment 2 (on different days): 

Tell all people to run 2 laps (800m) around the track 

as fast as possible and get their time. On another day, 

repeat step 1 with all the people but tell them that if 

they finish in the top 20% of finishers, that they will 

get $10. Repeat step 2 on different days but using 

food as motivation or threaten to smash their phone 

if they do NOT finish in the top 20%. The 

independent variable used was the motivation given. 

The dependant variable was the time taken to run the 

laps. The controlled variables were same track, same 

people, distance ran, day ran on, instructions and 

amounts of motivation given. These variables were 

selected as controls in order to allow the same 

running conditions for everybody. The amount of 

food and money given are the same to provide people 

with theoretically equal motivation. The same track 

and people are used to ensure that the runs are all fair 

and nobody has an advantage over others 

(experiment 2). The weather while running is the 

same for experiment 2 in order to also make the 

running conditions fair for everybody. For both 

experiments, while each runner’s running 

capabilities may be stronger than the others’, the test 

is only to see how each runner performs 

proportionally to his own performance without 

motivation or with other types of motivation in order 

to see which type works best for which types of 

people. 
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III. RESULTS 

Experiment 1 data table: 

Person # First 

Run 

time 

Motivation used 

for second run 

Second 

run time 

Did they 

beat 

their 

time? 

Seconds 

between 

first and 

second run 

(+/-) 

Percentage 

increase or 

decrease in 

time 

(+/-) 

1 1:07 Encouragement 1:09 No +2 +2.985% 

2 1:21 Encouragement 1:19 Yes -2 -2.469% 

3 1:15 Encouragement 1:22 No +7 +9.333% 

4 1:42 Money 1:35 Yes -7 -6.863% 

5 1:03 Money 0:59 Yes -4 -6.349% 

6 1:14 Money 1:17 No +3 +4.054% 

7 1:00 Food 1:04 No +4 +6.667% 

8 1:18 Food 1:17 Yes -1 -1.283% 

9 1:03 Food 1:08 No +5 +7.936% 

10 1:13 Threat 1:07 Yes -6 -8.219% 

11 1:09 Threat 1:05 Yes -4 -5.797% 

12 1:18 Threat 1:11 Yes -7 -8.974% 
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Experiment 2 data table: 

Person # First Run 

Time 

Money 

motivation 

run time 

Food 

motivation 

run time 

Threat 

motivation 

run time 

Which type of motivation 

worked best? 

1 2:23 2:19 2:21 2:16 Threat 

2 2:08 2:04 2:07 2:02 Threat 

3 2:17 2:16 2:14 2:12 Threat 

4 2:29 2:25 2:26 2:19 Threat 

5 2:11 2:09 2:08 2:06 Threat 

6 2:17 2:15 2:14 2:12 Threat 

7 2:32 2:25 2:23 2:19 Threat 

8 2:28 2:20 2:24 2:17 Threat 

9 2:24 2:18 2:16 2:14 Threat 

10 2:18 2:13 2:15 2:11 Threat 

11 2:42 2:34 2:30 2:24 Threat 

12 2:40 2:23 2:24 2:20 Threat 
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IV. DISCUSSION & CONCLUSION 
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The hypothesis was correct as the threat was the 

highest amount of motivation which also made 

people run faster as their phones were worth a lot of 

money and meant the most therefore they ran the 

fastest when it was threatened. Higher amounts of 

motivation to each individual person increase speed 

and results. Threats seemed to be a global best source 

of motivation as long as you target something people 

value a lot. Higher amounts of motivation decrease 

people’s perception of the effort needed to 

accomplish a task and create a seemingly more 

desirable reward : effort ratio creating higher 

amounts of motivation and desire to achieve a certain 

goal or complete a certain task. Fear made sense as 

the best form of motivation as you don’t know what 

will happen if something you have is lost. However, 

a reward is different because you already know how 

your life is without the reward and getting it will only 

make it better, However, with a threat or blackmail, 

if the task isn’t completed, you could enter unknown 

territory not knowing what would happen if you lost 

something that you have at the moment. 

 

V. APPLICATION 

This experiment was useful as it allows people to 

know which type of motivation works the best to get 

somebody to do something that you want. This way, 

if there is something that must absolutely happen, 

you will know which type of motivation to use. 

Further experiments that could be conducted to 

further study my results could be testing which type 

of threat/fear motivation works the best such as 

comparing blackmail and threats or just finding out 

which type of threat works the best. Fear motivation 

should only be used in most extreme absolute cases 

as a last resort as most of the time, it is illegal.
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The Relationship between Movie Genres and 16Personalities’ Personalities of Analyst, 
Diplomats, Sentinels, and Explorers 

 
 

Julia T. 
SNC2DN, Vincent Massey Secondary School – Windsor, ON 

 
Abstract 

This experiment tested the correlation between 16Personalities’ personalities to movie genres. This allowed to 
see if certain preferences, are due to part of your personality. Eight test subjects had to complete a personality 
test, then they were put into four personality categories. After, they had to watch movies of a certain genre, and 
rated the movies out of ten. For this experiment, the 75% of the categories liked a certain type of genre. 50% 
also disliked a certain type of genre more than another. In conclusion, a personality is in relationship to a certain 
type of movie genre and indicates a relationship to related media genres. The results of this experiment had 
helped in terms of understanding the human’s mindset, and their relationships between external factors. 

 I. INTRODUCTION

This experiment provides significance in the field of 

movies, as it shows correlations between four 

personalities to six specific type of genre by the 

personalities rating movies out of ten. Their rating 

of the movies allows to see correlations between 

someone’s certain personality and their likes and 

dislikes towards a specific movie genre.  

Does a certain personality relate to certain genres? 

The hypothesis is that certain personalities do relate 

to certain genres, because people with similar likes 

tend to have the same type of personality. 

II. METHODS 

First, two test subjects of different sexes, were 

found per age group according to 3-10, 11-18, 18-

25, 25+ and numbered between 1-8. They then had 

to complete 16Personalities’ quiz (NERIS Analytics 

Limited, 2011), with their results, they were put into 

one of the categories: Analyst, Diplomat, Sentinel, 

or Explorer.  

Secondly, all eight subjects had to watch PG movies 

based off the genres of Comedy, Horror, Action, 

Sci-fi, Romance and Fantasy, and rated each of the 

movies out of ten. The movies in this experiment 

were Rush Hour, ParaNorman, The Incredibles, 

Men in Black, Flipped and Harry Potter and the 

Goblet of Fire.  

 Independent variables were the movies, as the 

movies will be changing so that subjects can rate 

them out of ten. The subjects’ rating and their 

favourite movie are differing based off the movies 

they watched. The controlled variables were the 

amount of people per age group, as it would be 

unfair if there were more children or more adults, as 

that’s when personalities are developed or 

developing, and preferences in the media 
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differentiate between age groups. The consistency 

of movies and people were also controlled, as if 

anything were to change, the data would be 

inaccurate as the specific measures were not met.  

III. RESULTS 

Figure 1. depicts the quantity of people each of the 

category. Explorers had the largest quantity, with 

3/8 people, and Sentinels being the lowest, with 

only 1/8 of people. 

Figure 1: Subject’s results taking the 

16Personalities quiz. 

Between the personality groups, their favourite 

movie was recorded (Figure 2), and the results show 

that 100% of the Diplomats like the same movie, 

100% of the Analysts like the same movie and 

100% of the Sentinels like the same movie. 

Figure 2: Subjects divided amongst their personality  

Table 1: Subject’s rating of each movie out of ten, 

as well as their favourite movie. 

 

Table 1 represents correlations between each 

subject’s rating. Another example would be how 

most of their rankings are similar, like Person #3 

and Person #8 had similar ratings, despite the 

Horror movie rating. 

IV. DISCUSSION AND CONCLUSION 

The hypothesis was correct. It was correct, as the 

information aligned with the inferences. A certain 

personality does relate to certain genres. In Figure 

2, it specifically shows that 50% of the groups had 

the same favourite movie. A lot of the subjects with 

the same personality, had similar ratings in movies, 

as seen in Table 1. 
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An explanation leads towards the evidence, like in 

Figure 2, 100% of all the Diplomat-type 

personalities claim to like the Comedy movie better 

than the others, as well as 100% of the analysts 

claim to agree upon action being their favourite 

movie. Other evidence is researched from Sarah 

Miller-Shreve (Miller-Shreve, Sarah, 2018) who 

researches on correlations between how a person’s 

anxiety level, that could be correlated with 

personality, is related towards horror movies. She 

found that there are personal characteristics that 

relate to her subjects liking horror movies, for 

example higher trait anxiety levels. 

V. APPLICATION 

This data is relevant to the movie industry and the 

field of psychology. For the movie industry, the 

data could prove useful to movie directors and 

movie analysts, to see which genre of movie would 

be more useful for them to depict or analyze, 

allowing them to narrow their target audience. As 

for the psychology field, it could be used in 

research, and help study the mind more and 

comprehend its decisions. The public could also see 

and figure out which movies or type of media they 

can discover, based off this article. The public can 

also use this research, to test out if this this 

experiment’s hypothesis was correct in their terms. 
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Benefits of Lavender Oil on Stress  

Kassandra  
SNC2DN-05, Vincent Massey Secondary School – Windsor, ON 

 

Abstract 
Can essential oils help relieve feelings of stress and anxiety? The purpose of this experiment was to determine if 
the use of lavender essential oil, by inhalation, could help reduce anxiety and nervousness in students in times of 
increased stress. 
Results of this experiment demonstrated that inhaling lavender oil was beneficial to students by reducing their 
resting heart rate and their perceived stress level. Results of the experiment were important because the use of oil 
offered a quick, inexpensive treatment to alleviate nerves and anxiety before the subjects’ competition. 

 

 

I. INTRODUCTION 

Aromatherapy is a natural healing practice that uses 

plant extracts to increase well-being when inhaling 

the essential oil scent. One theory of how they work 

is that by stimulating the smell receptors in your 

nose, they can send messages to your nervous system 

and affect the body’s chemical and energy systems. 

Because of this, aromatherapy is often used as a 

natural remedy to relieve anxiety and stress. 

The inhalation method is chosen because the 

“olfactory nerve gives us our sense of smell and 

starts from our nose and enters the skull through tiny 

holes to connect directly to the brain. This nerve 

sends signals almost instantaneously to many parts 

of the brain, including the limbic system and 

amygdala, which are in charge of emotions, mood, 

and memory. These systems are also in charge of 

regulating our autonomic nervous system or can 

soothe us through turning on the parasympathetic 

nervous system, which relaxing our bodies.” (Wei, 

2016  

It is hypothesized that if test subjects inhale lavender 

essential oil prior to their band competition, this 

would help to reduce the stress and anxiety felt by 

the test subjects because the oil would promote a 

sense of calm and positive feelings. 

The use of essential oil to reduce anxiety, stress, 

tension etc. could be very beneficial to students. It is 

an, inexpensive and accessible product and provides 

a safe alternative for coping with stress instead of 

turning to prescription medication, legal and non-

legal drugs.  

 

 

 

 

II. METHODS Test Subjects:  
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This experimental study included 20 subjects, 

ranging in ages from 13-17 years of age. The group 

consisted of 9 females and 11 males from the 

Competition Band members of the Royal Canadian 

Sea Cadets Agamemnon Windsor.  

 

Questionnaire: 

 Subjects in the group were administered a survey 

prior to testing. The majority of the survey measures 

were rated on a 0-10 scale, with 0 being the lowest 

and 10 being the highest level of stress.  

 

Experiment Methodology 

Lavender essential oil was applied by the inhalation 

method to the subjects in the experimental group.  

Plain white paper napkins with 3 drops of lavender 

oil were placed in front of each test subject, at a 

distance of 15-20cm from the noses of the subjects. 

Lavender oil was used because of its apparent 

relaxing, anti-anxiety effects. After the placement 

process, 3 minutes were allowed for subjects to 

inhale and experience the lavender oil.  After 

inhalation, subjects were asked to rate their perceived 

level of stress and to retake and record their resting 

heart rates on the questionnaire forms. 

 

Independent Variable: The variable that is changed 

or controlled is the lavender essential oil. 

Dependent Variable: The variable being tested and 

measured are the student’s level of perceived 

stress/anxiety.  

Control Variable: In order for the experiment to be 

fair, variables need to remain constant. In this 

experiment control variables included: plain white 

paper napkins, number of essential oil drops added to 

each napkin (3) and the length of time participants 

are asked to inhale scent (3 minutes).  

 

Data collection 

              Survey results were compiled, computed 

and tables and graphs were created in Microsoft 

Excel. 

 

 

III. RESULTS 

Table 1 – Daily Stress Level 

Of those surveyed, males felt more stressed than the 

females on a daily basis.  
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Table 2 - Perceived Stress Levels (Pre and Post 

Inhalation) 

Both males and females experienced a reduction in 

stress by three points from pre to post inhalation.  

 

 

Table 3 – Pre and Post Inhalation Resting Heart Rate 

Heart Rates in both male and female participants 

decreased after inhaling the lavender oil. Males saw 

an overall average heart rate reduction of 0.6 beats 

per minute while females experienced an average 

reduction of 1.2 beats per minute. 

 

 

 

 

IV. DISCUSSION AND CONCLUSION 

The hypothesis was correct – the inhalation of 

lavender essential oil did provide a decrease in the 

test subjects perceived stress level and also reduced 

their resting heart rates. According to the data 

collected there was no overall change in male stress 

levels from pre to post inhalation. However, females 

did experience an overall drop in stress by three 

points. Heart Rates in both male and female 

participants (11 out of 20 participants) dropped after 

inhaling the lavender oil. Males and females saw an 

overall heart rate reduction of 4 beats per minute. 

In case studies, lavender was shown to be a useful 

remedy for symptoms of depression and anxiety 

(Appelton, 2012). According to a 2006 study on 

nurses, inhaling a lavender lowered stress and 

anxiety levels, blood pressure, heart rate, and serum 

cortisol (Hwang, 2006).  Positive emotions including 

the feeling of well-being and alertness were reported 

by test subjects after inhaling essential oil (Sayowan, 

Winai et al., 2013). It can be concluded that lavender 

essential oil promotes the sense of calm and provides 

positive benefits to reduce stress and anxiety. 

 

 

 

 

 

 



 

95 
 

V. APPLICATION 

The results of this experiment show that there is a 

benefit to using essential oils as a remedy to manage 

and reduce stress and anxiety. Further study should 

be done on lavender essential oil and its effects on 

those seeking alternative treatment to deal with 

stress. All people, not just students can find benefit 

in its use, as the oil is affordable, safe and very 

accessible. Scientists may want to explore if the use 

of oil, due to its calming effect, has positive 

outcomes on test scores, presentation performance 

and athletic competitive performance.   
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Figure Skating - Testing Best Position to Generate the Most Revolutions in a Spin  

 

Rachel 

 SNC2DN, Vincent Massey Secondary School – Windsor, ON 

ABSTRACT 

The experiment focused on finding the best position for arms and hands in a camel spin to generate the greatest 
number of revolutions. This would improve the skater’s chance at gaining bonus points towards their score during 
competition. To test this, the subject would complete a camel spin in one of the two varied hand positions. When 
a timer reaches five seconds, observer would record the amount of revolutions completed. Subject then repeats 
the camel spin with the second arm and hand position. The observer will record the results. The results showed 
that the position with hands to the sides of the body in a “V” shape is the best position for arms in a camel spin. 
Although some subjects found position two was better, it all depends on the skater. The findings displayed that 
the best position may vary depending on experience, ability, and practice with the element and each position. 

I.  INTRODUCTION  

Answering this question is important because it can 

affect the skater’s overall performance in many 

ways. According to the International Skating Union, 

which is used throughout all competitions 

worldwide, the criteria for a positive grade of 

execution (GOE) include, “good speed and 

acceleration throughout the spin,” (The New Range 

of Grade of Execution, no date).  In finding the best 

position for arms and hands in the spin for such speed 

and acceleration, it will help the skater create an 

advantage for themselves and hopefully improve 

their overall skating skills. 

If having hands and arms pulled back towards sides 

(1) and having arms pulled back with hands 

interlaced (2) are being compared, then option 2 will 

produce a higher number of revolutions in ten  

seconds because the mass of the skater is distributed 

on a smaller space than option 1 due to the arms and 

hands being pulled far behind the back. With arms 

drawn back and hands interlaced, the distribution of 

mass is reduced and therefore the speed must 

increase to compensate for the difference and 

maintain the continuous momentum of the skater. 

Similar to jumps, the closer the skater is to the axis 

of rotation, the faster your rate of spin will be. This, 

once again, would lean towards option 2 creating 

more revolutions in a ten second span. 

Which way of holding hands and arms in a camel 

spin will produce the highest number of revolutions 

in five seconds?   

II. METHODS
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Hypothesis was tested by instructing subjects to 

complete two separate camel spins, one with position 

one arm and hand positions, and the second with 

position two arm and hand positions. Subjects 

completed the spin, and an observer counted 

revolutions, while another observer worked the 

timer, which was stopped at five seconds. The 

number of revolutions in the five seconds was 

recorded for each of the positions in a labeled table.  

 

Position One                                                Position Two  

 

 

The independent variable was the two different arm 

positions in the camel spin. The dependent variable was 

the number of revolutions. The controlled variables were 

the skates, the timer and the ice. These were listed these 

as the controlled variables because if any of them were 

changed or altered, there would be a significant difference 

in test results. For example, if the test was done once on 

one pad, and then tried again on a different pad, the 

surface may be bumpier and affect the total number of 

revolutions. As for the timer, if a manual one is used and 

then switch to one on a phone, there may be a delay and 

therefore a difference in the number of revolutions due to 

a time change. Lastly, if the subject were to wear different 

skates on different testing dates as an example, the 

different blade may change the way the skater spins and, 

in turn, affect the accuracy of the experiment.  

 

III. RESULTS  

Subject # Position 1 Position 2  

1 5 4 

2 7 6 

3 6 6 
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This table shows the results of the subject’s number of revolutions for each position in a five second span. 

 

Figure 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This graph displays the average number of revolutions per position with the combined four subjects. 

IV. DISCUSSION AND CONCLUSION  

In conclusion the hypothesis was proved false. 

Instead, position one was found to produce a higher 

number of revolutions per five seconds. This means 

the ideal arm position for a skater doing a camel spin, 

is having hands pulled to the sides of the body, not 

interlaced behind the back. The average number of 

revolutions for position one and two were 5.625 and 

5.375 respectively.  

 

The experiment could have shown opposite results 

for a few reasons. One being the choice of clothing 

some subjects were wearing. This possibility 

references the article “a review of aerodynamics in 

sports” found in Energy Procedia. This article 

mentions how the aerodynamic efficiency of an 

athlete can significantly be altered by the clothing 

4 5 4.5 
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the athlete is wearing. Looser-fitting clothing or a 

hood could have slowed down the speed at which 

the skater was spinning, and therefore effected the 

overall number of revolutions completed.   

 

V. APPLICATION 

More extensive and high-tech research could be done 

to improve the accuracy of the experiment. 

This may include using the same equipment 

used during competitions to keep the 

accuracy done to a quarter revolution in the 

five seconds. Using this equipment would 

also allow a further look into the effects of 

wearing different clothing on sports 

performance. This information could later be 

used in other sports like speed skating and 

cycling. The current information can also be 

useful for all of those in the competitive 

figures skating community in helping 

competitors learn how to better the ability to 

perform in the best way possible.  For the 

general public, people would gain 

information on 
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Effect of Sugar on Memory 

 

Rana A. 

SNC2DN, Vincent Massey Secondary School – Windsor, ON 

 

Abstract 

 

Many studies have shown a link between memory loss and sugar consumption, this means that sugar may be the 
cause of many memory related diseases such as Alzheimer’s disease. This assumption leads to this question: what 
is the effect of sugar on memory? To find the answer, an experiment has been conducted. The experiment was to 
get 10 subjects to match 6 pairs of flipped cards together before and after drinking water mixed with sugar. Each 
subject was timed, and the results were recorded. The results of the experiment were that when drinking water 
mixed with sugar, the subjects took 3.9 seconds longer to match the cards than before drinking water mixed with 
sugar. These results proved that the memory of a person works slower when the person consumes sugar than 
when they do not consume sugar. This is another reason out of many reasons why people should consume less 
sugar. 

 

I.  INTRODUCTION 

Canadians consume a lot of food that contains sugar, 

 1 in every 5 calories consumed comes from 

sugar (Kellie and Didier, 2015). Sugar related health 

issues are increasing each year as the amount of 

sugar consumed by people is increasing. These 

health-related issues are physical and mental issues, 

but people seem to take notice only on the physical 

issues and not much notice is taken on the mental 

issues. The mental issues caused by the consumption 

of sugar are just as important as the physical issues, 

since they cause the same or more amount of harm to 

the body. One of the mental issues caused by sugar 

is memory loss. A rat study conducted by the 

University of California in Los Angeles shows that a 

diet high in sugar slows down the memory (Elaine, 

2012). It is important to know more about the link 

between sugar and memory because if the ability of 

sugar to worsen memory continues to be overlooked, 

then this issue will become a bigger problem that will 

be hard to solve or may never be solve.  

The question that will be discussed to go deeper in 

this issue is: what is the effect of memory on sugar? 

If more than seven and a half teaspoons of sugar is 

consumed, which is the average maximum amount of 

added sugar that should be consumed by a person 

according the American Heart Association, then it 

could decrease a persons’ ability to memorize simple 

things for a certain amount of time depending on how 

much excess sugar is consumed. That is because 

consuming too much sugar can cause problems in 
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insulin’s ability to control how cells store and use 

sugar, which is important for processing thoughts 

and emotions in the brain (Daniel, 2018). 

  



   
 

102 
 

II.  Methods 

10 16-year-old students were chosen as the subjects 

for this experiment. 6 pairs of 2.5”x2.5” cards that 

had the words “dog”, “cat”, “mouse”, “horse”, 

“bird”, or “panda” written on them were used to 

conduct this experiment. Each pair of cards had the 

same word written for both cards in the pair so that 

the cards could be matched together. Each subject did 

the experiment individually. The cards were placed 

randomly in columns of three, the words were 

showing. Subjects were given 10 seconds to look at 

the cards and then the cards were flipped so the 

words were not showing. A timer was started, the 

subjects were given instructions to match the pairs of 

cards based on their memory. If a pair of cards was 

mismatched, the pair of cards would be flipped back. 

This continued until all the cards were matched. The 

timer was stopped, the results were recorded in a 

table with 10 columns for each subject and 3 rows 

named “no sugar”, “sugar”, and “Time Difference”. 

After the results were recorded, subjects were told to 

drink a cup of water mixed with a quarter teaspoon 

of sugar. The same procedures were done a second 

time after the subjects drank the sugar water, but the 

results were recorded in the row named “Sugar” 

instead of the row named “No Sugar”. The time 

difference was then found out by subtracted the time 

with sugar from the time without sugar.  The 

independent variable was the amount of sugar put in 

water. The dependent variable was the time it took 

each student to match all the cards. The controlled 

variables were the age of people, the amount of 

water, the pieces of paper used, organization of 

cards, and type of sugar. If the ages of the subjects 

were different ages, it would make the experiment be 

about the effects of sugar on different ages and 

memory. If the amount of water was different for 

each person, it would cause the results to be different 

because it wouldn’t just be the sugar that is changing, 

but also the amount of water, which would make it 

hard to discover how different amounts of sugar 

effect the human body. The controlled variables 

could have changed the whole experiment if they 

were changed.  

III. Results 

The results showed that the average time it took the 

subjects to match the cards when consuming sugar 

took 3.9 seconds longer than the average time it took 

them to match the cards without consuming sugar. 
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The Effects of Competition on Academic Performance 

 
Ryan W. 

SNC2DN-04, Vincent Massey Secondary School – Windsor, ON 

 

Abstract 

 

This project was conducted to discover how adding competition effects one’s short-term performance when 
writing a test. By analyzing the results of the experiment, students could see to adding competition to their 
studying arsenal, or make sure they avoid at all costs. The experiment was conducted with 21 high school students, 
ranging from grade 9 to 12. They first wrote a 30-question multiplication test alone, then the same test again with 
2 other subjects a week later. Their completed time and score were recorded, as well as any behavior that the 
subjects demonstrated. The results displayed and an increase in scores, as well and shorter completion times when 
the subjects were in groups. So, when the students wrote the test with competition, their overall performance 
improved. This information could be used by students of all ages as a way to challenge themselves and improve 
their performance in school. 

 

I. INTRODUCTION 

In academics, many students have trouble studying 

or focusing and are not satisfied by their results at the 

end of a unit. So, how could students get themselves 

to perform better? Many studies have been done that 

link competition to an increased quality of 

performance. Saleeb (2016) states that competition 

prompts students to work harder to better their peers 

and leads them to setting higher standards for 

themselves. This is important because this could 

provide students an easy source of motivation that 

will strengthen study quality, and therefore have 

more satisfactory results. Firmin, Julius, and Johnson 

(2009) stated in their experiment that students 

believed that beating other students was what they 

considered success, rather than performing well in 

general, in the classroom setting. Since students 

would want to strive for their meaning of success, 

they would strive to do better than their peers. This 

is an example of how competition could improve a 

student’s performance in academics. 

So, how does the added factor of competition effect 

one’s performance? The hypothesis is that if there is 

the factor of competition during a testing procedure 

with a winable prize, then the result will be better 

than compared to a result without competition 

because the competition will motivate the subject to 

do better than other people writing as well.  

II. METHODS 

21 high school students, ranging from grade 9-12, 

were collected for the experiment. One at a time, 

each subject was seated in a silent setting (i.e. a 

library) and given a cut in half blank sheet of paper 



   
 

105 
 

and a pen. Before starting the test, the subject was 

given a 10 question survey.  

 
1. What is your name? 
2. What grade are you in?  N.  N. N. !$! Bu no  

a. 9 
b. 10 
c. 11 
d. 12 

3. What is your biological sex? 
 . A. Male 

B. Female 
4. Are you involved in a competitive sport, 

activity? 
5. On a scale from 1-10, how competitive are 

you, with 1 being extremely non-competitive 
and 10 being extremely competitive? 

6. On a scale from 1-10, how skilled do you 
think you are at multiplication, with 1 being 
extremely not skilled and 10 being extremely 
skilled? 

7. In letter format, what is your grade in math, 
F meaning below 50%, D meaning 50%-
69%, C meaning 70%-79%, B meaning 
80%-89%, and A meaning 90%-100%? 

8. Do you expect to end math with an A, or 
less? 

9. Are you ready for this quiz? 
***** ONLY ASK NEXT QUESTION 
AFTER GROUP QUIZ IS FINISHED***** 

10. How do you feel after writing that quiz 
compared to when you wrote the quiz alone? 
 

 

The subject was told that they had 5 minutes to 

complete a 30-question multiplication test, with the 

questions proceeding from easy to mild difficulty.  

When they were ready, the subject was given the quiz 

and the timer was started. While they wrote, 

observations were recorded about their behavior 

during the writing period, like facial expressions, 

sounds they made and if they said anything. When 

the subject was done the test, or 5 minutes was up, 

they would hand their answers in and they would be 

marked. Their score out of 30 and their completion 

time would be recorded. After a one-week period, 

test subjects were brought back to the same testing 

place in groups of three, and each of the subject’s 

score and time would be displayed for all three 

subjects to see. After a one-minute period, the 

previous results would be taken away, and each 

subject was given a cut in half blank sheet of paper 

and a pen. The subjects were told that whoever got 

the best score would be given $5, however, the prize 

would not be given even if they won. The testing 

procedure from the single subject testing was 

repeated. After all scores and times were recorded, 

the group was asked about how writing in groups was 

different then writing by themselves, and which way 

they preferred. 

THE QUIZ 

1) 3x4  11)  12x9  21) 4x40  
2) 4x9  12)  4x15  22) 19x10   
3) 2x7    13)  11x8  23) 80x4   
4) 9x4  14)  9x12  24) 18x15   
5) 5x6  15)  7x10  25) 60x12  
6) 8x9  16)  13x8  26) 24x30   
7) 4x7  17)  12x12  27) 45x20 
8) 3x5  18)  11x11  28) 121x12 
9) 11x5  19)  21x3  29) 312x13  
10)    13x3   20)  18x5  24) 1234x121 

 

In this experiment, the independent variable was the 

number of people participating in the experiment. 

The dependent variable were the subjects’ scores, 

completion times, and their behavior when writing. 

Control variable included the experiment setting, the 
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writing utensil, the quiz given, and the time provided 

to complete the quiz. The experiment had to be the 

same for every subject and subject group because 

external factors could upset focus in the subjects and 

affect their performance. The writing utensil had to 

be controlled because the subjects could get 

frustrated at a utensil because it does not work, 

causing them to lose focus, which again affects their 

performance as well as waste time finding a working 

utensil. The quiz and time had to be controlled as 

well to give each subject a fair testing and an equal 

opportunity to perform. Giving different quizzes 

would not test the subjects on the same information, 

and therefore the results would not be comparable. 

Giving different timing would either relieve or 

pressure subjects, which would make the results 

incomparable. 

III. RESULTS 

Figure 1. Survey 

SUBJECT 
# 

Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 

Subject 1 10 Male Yes 6/10 8/10 A Yes Yes 

Subject 2 10 Female Yes 8/10 6/10 A Yes Yes 

Subject 3 10 Female Yes 7/10 7/10 A Yes No 

Subject 4 10 Male Yes 7/10 7/10 A Yes Yes 

Subject 5 10 Male Yes 9/10 7/10 A Yes Yes 

Subject 6 10 Female No 3/10 7/10 B Yes Yes 

Subject 7 10 Male Yes 7/10 8/10 C No No 

Subject 8 10 Male Yes 8/10 7/10 C No No 

Subject 9 10 Male Yes 10/10 7/10 A Yes Yes 

Subject 10 10 Male Yes 8/10 9/10 B Yes No 

Subject 11 10 Female No 5/10 8/10 A Yes Yes 

Subject 12 10 Female Yes 7/10 4/10 A Yes Yes 

Subject 13 11 Female No 5/10 6/10 B No Yes 

Subject 14 11 Male Yes 7/10 3/10 A Yes No 

Subject 15 11 Female Yes 9/10 5/10 B Yes No 

Subject 16 11 Male Yes 9/10 10/10 A Yes Yes 

Subject 17 11 Female No 2/10 4/10 C No Yes 

Subject 18 11 Male No 5/10 5/10 D No Yes 

Subject 19 12 Female Yes 8/10 8/10 A Yes Yes 

Subject 20 12 Male Yes 8/10 9/10 A Yes Yes 

Subject 21 12 Male No 5/10 4/10 B No Yes 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 – Observations (Quantitative) 

SUBJECT # Score/30-
Alone 

Time 
Finished 

(in min)-
Alone 

SUBJECT 
GROUP # 

Score/30-Grouped Time 
Finished 

(in min)-
Grouped 

Subject 1 28 2:05 Subject Group 1 30 2:00 

Subject 2 30 3:42 30 2:56 

Subject 3 29 4:35 29 4:08 

Subject 4 30 3:10 Subject Group 2 30 2:47 

Subject 5 28 3:46 29 3:22 

Subject 6 30 3:50 28 3:44 

Subject 7 23 4:57 Subject Group 3 26 4:32 

Subject 8 24 4:44 28 4:24 

Subject 9 30 2:37 30 2:40 

Subject 10 28 5:00 Subject Group 4 28 4:30 

Subject 11 30 4:52 30 4:34 



   
 

107 
 

Subject 12 27 3:20 29 3:18 

Subject 13 30 3:25 Subject Group 5 30 3:22 

Subject 14 22 3:37 25 3:14 

Subject 15 30 3:27 30 3:36 

Subject 16 30 2:28 Subject Group 6 30 2:38 

Subject 17 20 4:23 22 4:35 

Subject 18 19 5:00 18 4:40 

Subject 19 30 2:20 Subject Group 7 30 2:13 

Subject 20 29 2:22 30 2:08 

Subject 21 28 4:00 28 3:16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 – Observations (Qualitative) 

SUBJECTS ALONE  

(During Quiz) 

GROUP 

(During Quiz) 

GROUP 

(After Quiz, 
Question 10) 

Subject 1 Quiet, talking to 
self 

Loud, talked 
with group 
members 

“Definitely 
more fun than 
on your own.” 

Subject 2 Quiet, straight-
faced 

“Shut up I’m 
trying to think”, 

“Crap, I have to 
go back”, sighs, 
groans, laughing 

-Felt more 
challenged to 
beat the other 2 
and tried harder 

Subject 3 Quiet, talking to 
self 

“[Subject 1], stop 
talking. It’s 
annoying”, 
laughing 

“The 
competition 
makes it more 
fun.” 

Subject 4 Quiet, tapping 
pencil on desk 

“Ahhhh shoot 
what’s the 
answer”, 
laughing, did not 
tap pencil on 
desk 

-liked trying to 
beat other 
people for 
bragging rights 

“Bragging 
rights are the 
best prize” 

Subject 5 Quiet, “So easy” Telling jokes, 
laughing, a lot of 
profanity… 

-competition 
added pressure 

-felt better in 
some aspects, 
worse in others 

Subject 6 Loud, talked 
questions out 
loud, rocking 
back and forth 
with chair 

Asking other 
participants to 
compare 
answers, asking 
me for answers 

“It was way 
more fun, 
getting to see 
who was better” 

Subject 7 Quiet, did not 
talk once 

Quiet most of the 
time, small 
smiles 

-atmosphere 
was more fun 
than alone 

Subject 8 Quiet, slowly 
writing, “I’m 
stressed”, “no, I 
messed up” 

Laughing, asking 
what question 
other participants 
were on, 
smacked table 
when done 

-felt like 
competition 
compelled him 
to do better 

Subject 9 Quiet, biting 
nails 

Talking while 
writing, asking 
for answers from 
other 
participants, 
“Dude, if I don’t 
beat [Subject 
8]…” 

-always likes 
competing with 
friends to see 
who  is better 

Subject 10 Quiet, “Dude, 
why did you 
make this so 
easy?”, no 
hesitation when 
writing answers 

Mummering 
under breath, 
knocking on his 
head, “what is it, 
what is it, what is 
it” 

-Likes 
competition, 
always wants to 
compete with 
people around 
same level as 
him 

Subject 11 Quiet, no 
hesitation when 
writing answers, 
straight faced 

Did not talk out 
loud to other 
participants, 
quiet 

-Likes the 
competition 
more, “It’s 
more fun to 
fight with 
others, I have to 
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prove myself as 
a girl.” 

Subject 12 Mostly quiet, 
talked to self 
sometimes, “No, 
that’s wrong, 
how did I 
manage to do 
that wrong.” 

Did not talk out 
loud to other 
participants, 
talked to self, 
“augh, this is 
stressful.” 

-Liked the 
competition 
more, liked 
being on edge 
during writing it 

Subject 13 Quiet, talked 
through 
questions with 
self 

“[Subject 15] is 
going to win 
dude, why am I 
doing this”, 
laughing, tried to 
cheat off Subject 
14 

-“Yeah, adding 
people made it 
much more fun 
and 
entertaining, 
and I still did 
better.” 

Subject 14 Mostly quiet, 
wrote slowly 
“alright, 
whatever, I don’t 
care.”, left 4 
questions blank 

wrote on paper 
much faster than 
when alone, 
“man, I have to 
beat their scores. 
Mine was 
garbage.”, “Yo, 
you two quiet.” 

-wanted to 
improve much 
more after 
learning what 
other 2 
participants got 
when alone, 
took it more 
seriously 

Subject 15 Mostly quiet, 
played with 
pencil and hair  

“Hey, [Subject 
13], what did you 
get for 19?”, 
loud, laughing, 
making 
“uhhhhhh” sound  

-“being put 
against another 
person makes 
you take 
something more 
seriously.” 

Subject 16 Mostly quiet, 
straight-faced 

Laughing, 
making jokes, 
“Ok that’s 
probably right.” 

-doing 
something with 
other people 
makes it more 
fun, would have 
liked to 
compete against 
a score that 
wasn’t his own 

Subject 17 Talking loudly to 
herself, “Oh my 
gosh I’m stupid”, 
lots of scribbling 
out answers, side 
work 

“So, [Subject 18] 
this is basically a 
fight for second 
place.”, talked a 
lot, laughing 

-would have felt 
more rewarding 
if there was a 
reachable score 
to beat 
compared to 
own score 

Subject 18 Quiet, looked 
around the room 
repeatedly  

“I don’t think I 
will be able to 
beat any of you 
guys.”, talked, 
laughing 

-agreed with 
Subject 17 

Subject 19 Quiet, no sound 
from her 

“Yo [Subject 
20], what 
question are you 
on right now.”, 
mostly quiet, 
only talked to 
ask Subject 20 
questions, 
slapped table 
when done 

-a lot of fun to 
compete against 
an opponent 
that is your 
equal 

Subject 20 Quiet, fiddled 
with pencil 
around fingers, 
ear 

“[Subject 19] did 
better than me on 
the alone portion 
out of luck”, 
mostly quiet, 
groaned when 
Subject 19 
finished first 

-agreed with 
Subject 21 

Subject 21 Wrote slowly, 
quiet, played 
pencil drums, 
looked around 

Quiet, no pencil 
drums, only 
looked at page 
and questions 

-thought seeing 
the other 2 
participants 
“furiously” 
competing 
made him want 
to do better as 
well 

 

 

 

 
 

Figure 3
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Figure 4

 

 

IV. DISCUSSION AND CONCLUSION 

The hypothesis was correct. It stated that if there 
was a factor of competition added to a testing 
procedure (test, quiz, exam), then the result will 
be improved compared to a result without 
competition because the competition will 
motivate the person to perform better. Figure 3 
compares the average scores alone and with 
others. In almost all cases, the average scores 
while with others were increased by a range of 
0.3-2.7. Figure 4 compared completion times 
where in all cases, the average time taken to 
finish the quiz decreased for all groups, ranging 
from a 4-26 second decrease. In Figure 2.1, many 
participants said after writing the quiz that 
writing with a group of people competing against 
each other pushed them to become better, for 
example, Subject 2, who explained that she, “felt 
more challenged to beat the other 2 and tried 
harder”.  

 

Our predisposition on competition comes from 
the culture and society we are born in, it is not 
wired into our DNA. In western culture, there is 
an individualistic and competitive norm, where 
competing against one another, for the most part, 
is encouraged. We can see this in big sports 
events, and even in education, where students 
compete with one another to get limited spots 
into a university. This is why many people who 

were tested all loved and enjoyed trying to beat 
won another’s scores. However, many other 
cultures look towards collaboration instead of 
competitiveness, like in Japan and more 
traditional cultures/societies. Depending on 
where and how one was raised, competition is 
something someone would love to have, or try to 
avoid. 

V. APPLICATION 

This data could be used by students preparing for 
an upcoming testing, like a quiz, test or, exam, 
and help them find motivation to study. Many 
students don’t feel the need to study, so finding a 
competitor to strive to beat will prompt them to 
study and perform better. A way that this research 
could be taken a step further is by doing long 
term experiments about competition in 
academics. For example, does having a long-term 
rival further amplify the effects of competition in 
academics? 
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Height of a soccer player in response to athletic ability in soccer  
 

Santhosh C. 
SNC2DN, Vincent Massey Secondary School – Windsor, ON 

 
Abstract 

The purpose of this project was to find out whether height had an effect on athletic ability in soccer. This is 
important since many soccer players experience discouragement of their skill level based on their height. To 
further enquire on this issue the currently best soccer players were compared with their heights using a graph. 
There were tall as well as small soccer players within the best rated soccer players. This proved that height had 
no effect in athletic ability in soccer. What makes you the better soccer player is how motivated and determined 
you are in the game. 
 
I. INTRODUCTION 
 
Height is a very important factor in many sports.  
 
The problem of height is important since there are  
 
many talented athletes who get discouraged, based  
 
on their height and they blame their height for not  
 
succeeding in soccer. If a tall and a short player are  
 
compared, then the taller soccer player will not have  
 
any advantage in athletic ability because of the extra 
 
 distance he or she can cover horizontally or 
vertically. 
 
II. METHODS 
 
Top soccer were taken, based of Business Insider.  
 
The height of the top 100 players were collected. 
 
The top soccer players were on the x-axis label and 
 
Their heights for the y-axis label. Points were 
plotted  
 
On the graph. Outliers were indicated. The 
independent  
 

variable was the player’s performance. The 
dependant  

 
variable was their height. The soccer game was the  

III. RESULTS 

Once the graph was plotted, many observations 
  
were made. There was no correlation, meaning  
 
that, there were tall players in the top 10 of the  
 
100 players as well as small players in the top 10  
 
of the 100 players. Also there were tall players as  
 
well as small players in the last 10 of the 100  
 
players. This proved my thesis of soccer players  
 
not having an advantage in the game due to their 
 
 height. 
 
 

Controlled variable, since it is kept the same. 
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IV. DISCUSSION AND CONCLUSION 
 
The factor of weight was never included in the  
 
experiment. A small but large player could be better 
 
than a tall and skinny player In conclusion, height  
 
didn’t affect athletic ability. However, what made  
 
them the better player was how Determined and 
 
motivated they were in the game. Just like in  

 
many sports, it is the effort you’ve put that helps 
 
 you excel. 
 
V. APPLICATION 
 
This information is useful, since it helps boost 
confidence  
 
of tall or small soccer players. If I compared more of 
the player’s  
 
statistics like their defending, attacking, and heading 
ability, it  
 
could have helped answer questions raised by my 
result. This  
 
information can be applied to Kinesiology, since they 
talk about  
 
the humans body. The general public could use this 
information  
 
by motivating kids that blame their athletic struggles 
on their height. 
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Mental Effects of Islamic Prayer with Focus versus Without Focus 

Shahd B.  

SNC2DN, Vincent Massey Secondary School, Windsor, ON 

 

Abstract 

Muslims pray 5 times a day, however some of them pray with little focus. The relevance of this project was to 
compare the effects of Islamic Prayer with focus versus without focus. 4 people were asked to do their noon 

prayer while trying to remain focused and reflect on their prayer afterwards. The same was asked of another 4 
people except while praying with little focus in a noisy area. The people who prayed with focus felt around a 
75% difference after the prayer while the ones who prayed with little focus only felt around a 20% difference. 

This shows the importance of trying to focus during prayer in order to attain as much of the benefits as possible. 

I. INTRODUCTION 

As a Muslim who prays 5 times a day, it is important 

to understand not only the spiritual, but also the 

physical and medical effects of prayer on the body. 

This project was inspired by a verse in the Holy 

Quran that says: “Verily, in the remembrance of God, 

do hearts find peace”. (Chapter 13, Verse 26). 

Ahmad Al Shugairi (2014), an activist and media 

figure, mostly known for his TV show, Khawater, 

had an episode where he showed the effects of prayer 

on the mind by using a before and after brain scan in 

a hospital. The image of the brain after prayer 

showed that everything in the brain was lined up in 

the middle, and the frontal lobe was relaxed, meaning 

that the man was in a state of submission and 

peacefulness. The doctor had not seen something like 

it before. Also, a study has shown how the postures 

during the prayers are beneficial for the spine, heart, 

as well as memory and attention. (Abdullah, Badawi, 

2012). 

What are the physical and mental effects of the 

Islamic prayer on body and brain? 

If a person prays, focuses in their prayer, and takes 

their time, then they will feel positive physical as 

well as mental effects on their mind and body, 

because a study has shown that by praying 5 times a 

day, blood circulation, digestion, and cardiovascular 

health are improved, and back pain and joint pain are 

relieved. (Islamic Finder). The prayer is also 

beneficial for the body since it makes all of the 

muscles physically active and induces serenity in the 

mind. (Misbah Ghous). It has also been proven to be 

a psychological therapy that calms the soul and 

relieves tension.  

 

II. METHODS 

A group of 8 people were divided into 2 groups of 4. 

The first group was asked to pray their daily 

afternoon prayer in a noisy area without being 

focused. They were asked to rate their focus, how 
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different they felt, any relieved stress, peacefulness, 

and mindfulness, all on a scale of 1-10. The second 

group was asked to pray their daily afternoon prayer 

in a quiet area, while trying to be as focused as 

possible. They were asked to rate the same things as 

those who prayed without focus after they were done 

praying. The subjects were asked to complete this 

procedure for the noon prayer for the 3 consecutive 

days. The prayer of those who were not focused and 

those who tried to be as focused as they could was 

compared. 

The independent variable was the environment that 

the subjects prayed in, and the dependent variable 

was the level of focus. The control variables included 

age range, to ensure that all of the subjects were 

adults, the prayer time, because the noon prayer is 

prayed in the busiest time of the day, so the subjects 

are all busy, rather than the night prayer which is 

prayed right before the bed, and the questions asked 

afterwards were the same as well to ensure the same 

things were examined. 

III. RESULTS 

Table 1: Results for Subject 1 after praying without 
focus. 

Name: Subject 1/No 
Focus 

Day 1 Day 2 Day 3 

How focused were you? 4 5 1 

How different do you 
feel? 

3 2 1 

If you had any stress, 
how relieved do you 
feel? 

1 1 1 

How peaceful do you 
feel? 

1 1 1 

How mindful do you 
feel? 

1 1 1 

 
 

 

 

 

 

 

 

Table 2: Results for Subject 2 after praying without 
focus. 

Name: Subject 2/No 
Focus 

Day 1 Day 2 Day 3 

How focused were you? 2 2 4 

How different do you 
feel? 

3 1 3 

If you had any stress, 
how relieved do you 
feel? 

2 3 4 

How peaceful do you 
feel? 

1 1 2 

How mindful do you 
feel? 

2 1 1 

 
Table 3: Results for Subject 3 after praying without 
focus. 

Name: Subject 3/No 
Focus 

Day 1 Day 2 Day 3 

How focused were you? 3 2 2 
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How different do you 
feel? 

3 2 3 

If you had any stress, 
how relieved do you 
feel? 

2 3 1 

How peaceful do you 
feel? 

1 2 2 

How mindful do you 
feel? 

2 1 1 

 
Table 4: Results for Subject 4 after praying without 
focus. 

Name: Subject 4/No 
Focus 

Day 1 Day 2 Day 3 

How focused were you? 3 3 3 

How different do you 
feel? 

3 2 4 

If you had any stress, 
how relieved do you 
feel? 

3 2 1 

How peaceful do you 
feel? 

1 3 4 

How mindful do you 
feel? 

2 1 1 

 

 

Table 5: Results for Subject 1 after praying with 
focus. 

Name: Subject 1/Focus Day 1 Day 2 Day 3 

How focused were you? 7 8 8 

How different do you 
feel? 

7 8 6 

If you had any stress, 
how relieved do you 
feel? 

6 7 7 

How peaceful do you 
feel? 

8 6 6 

How mindful do you 
feel? 

7 9 7 

  

Table 6: Results for Subject 2 after praying with 
focus. 

Name: Subject 2/Focus Day 1 Day 2 Day 3 

How focused were you? 8 8 7 

How different do you 
feel? 

8 6 9 

If you had any stress, 
how relieved do you 
feel? 

9 6 7 

How peaceful do you 
feel? 

8 6 8 

How mindful do you 
feel? 

7 9 7 

  

Table 7: Results for Subject 3 after praying with 
focus. 

Name: Subject 3/Focus Day 1 Day 2 Day 3 

How focused were you? 6 8 9 

How different do you 
feel? 

4 6 8 

If you had any stress, 
how relieved do you 
feel? 

N/A 7 8 

How peaceful do you 
feel? 

7 8 8 
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How mindful do you 
feel? 

7 8 9 

  

 

 

 

Table 8: Results for Subject 4 after praying with 
focus. 

Name: Subject 4/Focus Day 1 Day 2 Day 3 

How focused were you? 7 7 8 

How different do you 
feel? 

8 6 6 

If you had any stress, 
how relieved do you 
feel? 

6 9 9 

How peaceful do you 
feel? 

9 6 9 

How mindful do you 
feel? 

8 7 8 

 

Graph 1: The difference between average 
percentage of difference felt after prayer without 
focus versus with focus. 

 

Image 1: Image by Ahmad Al-Shugairi, Right: 
before praying with focus, Left: After praying 
with focus.

 

IV. DISCUSSION & CONCLUSION 

The hypothesis that if a person focuses in their 

prayer, they will feel a positive difference 

afterwards, while if they pray without focus, they 
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will not feel very different, was correct. This is 

so because the average of difference after prayer 

with focus was about 74%, while the average of 

difference after the prayer for those who did not 

try to focus was about 21%. This shows that those 

who prayed with focus felt a difference after their 

prayer more than 3 times larger than those who 

simply did the actions and did not take time to try 

to pray with focus. 

A behavior neuroscientist, Misha’a Khan (2018), 

along with many other scientists in this field 

confirmed that a person who prays consistently 

and with focus has a much better mental health 

state than one who does not. Prayer with focus 

has been proven to act as a psychological therapy 

by calming a person’s soul and relieving them of 

any stress or tension. The Islamic Prayer also 

improves concentration and provides the person 

with important things for the soul, including: 

humility, piety, and modesty. Also, Muslims 

recite the Holy Quran during their prayer which 

has been proved to release negative feelings, or 

any fear or guilt, and blood pressure and stress 

level are decreased. 

 

V. APPLICATION 

By having more advanced technology such as a 

brain scan accessible, testing the difference in the 

brain before and after the prayer would have been 

easier to do. Also, physical changes in the body 

could be measured, including: blood pressure, 

respiratory rate, and oxygen saturation. This 

could be related to the effects of yoga, 

meditation, and the prayers associated with other 

religions. This information would be beneficial 

to the public as it raises awareness and educates 

people on the values and beliefs of Muslims, 

therefore creating more understanding and love 

between each other. It would also benefit the 

Muslim community because it would make those 

you are unaware, aware of the benefits of the 

prayer and the changes that are happening in their 

bodies when they’re praying. 
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The Effects of Cool Colours and Warm Colours on Mood in an Art Piece 
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Abstract 

The effects of cool and warm colours can drastically change a work of art in terms of mood. Mood plays a key 
role in an art piece thus, it was important to investigate the question, “What are the effects of cool and warm 
colours on mood in art piece?” To conduct the experiment, watercolour supplies were required. The first painting 
consisted of cool colours while the second consisted of warm colours. A survey was then put out to gather results 
from several individuals to see how they felt about each painting. The results from the survey answered the 
question stated above and supported that cool colours tend to evoke negative emotions whilst warm colours tend 
to evoke happiness. A total of 23 people, which is majority, answered with less stimulating emotions for the 
painting with cool colours whilst a total of 20 people felt content whilst looking at the piece with warm colours. 
There was one outlier for the piece with warm colours where 3 people stated they felt sad after viewing the 
painting. This is important to keep in mind since it does show that your feelings towards a certain colour can be 
subjective, but the majority of the results show that colours have a universal meaning connected to them. 

 

I. INTRODUCTION 

Determining what colours go best with a certain 

mood is very important because mood plays a key 

role in an art piece as well as how people perceive a 

painting. Colour can help harmonize or compose the 

work (Kent, D. No date) while mood is used to create 

emotion and atmosphere which also makes a piece 

more visually appealing. (Przybylek, S. No date). 

Therefore, without knowing what colours 

compliment mood, the piece altogether can be less 

appealing. Perceptions of a certain colour can be 

subjective but there are some colour effects that have 

a Universal meaning (Cherry, K. 2019). More often 

than not, cool colours such as blue, purple and green 

tend to make the viewer feel calm or sad while warm 

colours such as red, orange and yellow tend to make 

the viewer feel warmth or happiness. The reason for 

this is because certain colours can trigger certain 

chemicals in your body or brain. These chemicals 

generally make you feel a certain way, for example 

seeing the colour yellow tends to make your brain 

release serotonin which is a chemical that’s 

associated with happiness.  

To gain further understanding of the question, “What 

are the effects of cool and warm colours on mood in 

art piece?” a hypothesis is formed where “If warm 

colours and lighter values create a more positive 

mood then cool colours and darker values create a 

much more negative mood because of the universal 

meanings they have to a human being. Though the 

emotional influence in colour can be rooted from past 

experiences or culture”. 

II. METHODS 
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To test the hypothesis an experiment was conducted. 

First, two pieces of equally cut watercolour papers 

were taped down on all four sides onto a table. Papers 

were taped separately. On both papers, a slightly zig-

zagged tree branch with three sections was sketched 

with a 4H pencil, starting on the middle right of the 

page and then going down to the bottom right corner. 

On the second section of the branch, a bunny was 

sketched, slightly inclined with paws hidden behind 

the tree branch. Then, a series of leaves were 

sketched on each corner of each page. Next, a 

kneadable eraser was used to lightly erase the lines. 

For the first page, cool colours such as blues, purples 

and dark greens were used to paint for the leaves and 

branch. The background was painted first, starting at 

the bunny with a diluted blue which slowly 

transitioned into a darker blue as it reached the edges. 
 

Then, for the second page, warm colours such as red, 

yellow, orange and yellow-green were used to paint 

the leaves and branch. The background was painted 

first, starting at the bunny with yellow which then 

slowly transitioned into orange and red as it reached 

the edges. The bunny was left white on both art 

pieces. Once paintings had dried, tape was peeled off 

slowly. 
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Then a survey was conducted with both paintings 

attached. Each painting had the same open response 

question: “How does this piece make you feel?”. 

After this question, a multiple-choice question, “Is 

there a specific reason as to why it made you feel this 

way?” with the choices “yes” or “no” were put out 

for both art pieces. Lastly, another open response 

question was put out asking, “If yes was answered 

above, please state the specific reason below,” for 

both paintings.  

The independent variable for this experiment was 

colour while the dependent variable was mood. The 

control variables were the sketch, watercolour brand, 

water quality and paper type. The sketch was a 

control variable because if a different sketch was 

used, it could alter the effect of mood on a person due 

to how the subject was positioned and facial 

expressions in the sketch as well as the objects used 

around it. Watercolour brand was also a control 

variable because different watercolour brands have 

varying levels of quality. If a low-quality brand was 

used it would have made the painting look chalkier 

and less smooth which would alter how the viewer 

perceives the piece. Next, water quality was another 

control variable since if dirtier water was used 

instead of clean, it could have made the colours look 

muddier and less appealing for the viewer. Lastly, 

paper quality was a control variable because certain 

papers can cause issues when using watercolours. 

For example, if printer paper was used it wouldn’t be 

able to handle the amount of water being used, 

causing the paper to buckle in certain areas and thus 

making the piece look less appealing.

 

III. RESULTS 

A total of 29 people took the survey.  

Table 1: Responses to painting with warm colours 

Feelings People Felt for 
Painting with Warm Colours  

# of People who 
felt this way 

Warm 5 
Happy 6 
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Calm 9 

Sad 3 
Other 6 

 

Table 2: Responses to painting with cool colours 

Feelings People Felt for 
Painting with Cool Colours 

# of People who 
felt this way 

Cold 5 

Sad 8 
Calm 6 

Worried 5 

Other 5 

Most responses were categorized into a specific 

group but those that did not fit into one specific 

category or had more than one specific response were 

put into “other”. 

 

 

 

 

 

Figure 1: Bar graph comparing results for how people who felt differently about the piece with warm colours 

 

Figure 2: Bar graph comparing results for how people felt differently about the piece with cool colours 
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IV. DISCUSSION & CONCLUSIONS 

As seen in the data, the art piece with cool colours 

had the majority of people, which is 23, respond with 

more negative or less stimulating emotions and a 

total of 20 people responded with the Universal 

emotions connected to the piece with warm colours. 

Therefore, these results supported the first portion of 

my hypothesis where “warm colours and lighter 

values create a more positive mood while cool 

colours and darker values create a much more 

negative mood because of the universal meanings 

they have to a human being”. Although, there were 

two surprising factors with the responses for both 

paintings. An unexpected 6 individuals stated that 

they felt calm instead of sad or distressed when 

viewing the art piece with cool colours. Though, 

previous research shows that cool colours can in fact 

trigger calming chemicals in our brain and body 

which is an explanation to these unexpected results. 

The art piece with warm colours also had one outlier. 

3 people stated they felt sad after viewing the 

painting due to the fact that they had different 

experiences with the colours used. As stated 

previously, feelings towards a certain colour can be 

subjective which supports the second portion of my 

hypothesis as well as proves the reason for the outlier 

in the graph. A possible error that could have been 

made whilst doing the experiment was putting a 

certain painting with either warm or cool colours 

before the other on the survey. This could have 

accidentally influenced a certain mood on the viewer, 

making the results less accurate. Instead, putting both 

art pieces side by side on the survey would have more 

accurate responses.  

V. APPLICATION 

Other than art, knowing which colours evoke a 

certain mood can be very useful for the advertising 



   
 

124 
 

industry as certain colours can be used to an 

advantage where you want to make audience 

members feel a certain way. In marketing and 

branding, it can also help give your audience a 

general idea of what your product is all about as well 

as to draw in more attention to your product.  This 

can also be applied in the medical industry to help 

patients feel a certain way when they most need it. 

For example, a blue room in a hospital can help 

patients feel more relaxed if they feel stressed about 

an upcoming surgery.
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Abstract 

 
Stress and anxiety issues are growing at a rapid rate, while the amount of people exercising is decreasing.  A co-
relation between stress and physical activity was investigated and it was hypothesized that exercising would 
improve stress coping efficiency.  The short-term effects of physical activity on stress were studied through a 
stress management testing game completed before and after exercising; while the long-term effects of physical 
activity on stress were obtained using a survey comparing subjects who exercise to those that do not.  The research 
concluded that exercising has great benefits in both experiments.  Both show that exercising improves stress 
coping efficiency by approximately fifteen per cent.  This experiment proves how much of a difference exercising 
can make in an individual’s life. 

 

I. INTRODUCTION 

With the new generation’s decreasing ability to 

handle stress, it is important to find out the reason 

why.  It is relevant to answer this problem because it 

can help prevent the increasing number of anxiety 

issues in adolescents and young adults.  According to 

the government of Canada, the average Canadian is 

expected to exercise for approximately thirty minutes 

a day; however, a 2017 study conducted by Statistics 

Canada found that only 18% of the population aged 

12 to 17 meet these requirements, compared to 52% 

in 1981. Likewise, a 2017 study published in the 

journal Psychological Bulletin found a 33% spike in 

anxiety issues since 1989.  Studies in this subject can 

end up helping many people handle their daily stress.  

The problem being answered is the short-term and 

long-term effects of physical activity on stress 

coping and management. 

It is hypothesized that increased amounts of 

exercise will increase stress coping capability. 

Individuals who compete or perform in physical 

activity are theorized to have a better ability to cope 

with stress than those who do not. If someone 

exercises, then they will be able to clear their mind.  

This occurs because working hard distracts the brain 

from outside influences and stimulates the amygdala, 

which is the centre of emotional processing in the 

brain (Forever Fit Science, 2015).  Furthermore, 

working out would increase an individual’s amount 

of sleep.  Since exercising tires a person out, they 

will be more rested when they go to bed.  Sleeping is 

highly beneficial to cleansing the brain and reducing 

stress (The Sleep Doctor, 2017).  Participating in 

physical activity can also improve self-esteem, 

which is highly linked to anxiety, because they will 

be more pleased with their body (livestrong.com, 

2019).  If a person practises in an interactive sporting 

environment, then they will expand their social life, 

which can be a great way to reduce stress. This is so 

since a group of individuals with similar problems 
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can help and support one another (American 

Psychologist, 2009). 

II. METHODS 

Short-term experiment: Five subjects were placed in 

a quite environment where they had a few practice 

rounds of the stress game, “Time Shock” (see Figure 

1), to understand how it works.  Once the subject was 

calm and ready, they were timed completing the first 

game.  The times were recorded in the “Time Before 

Exercise” column.  If they did not complete the 

game, an additional three seconds were added to 

every piece not placed in their respective hole. The 

subjects then completed a twenty-minute moderate 

run.  Directly after, they replayed the game following 

the same parameters as the first round.  The times 

were recorded in the “Time After Exercise” column. 

The time of improvement (time before exercise - 

time after exercise) was recorded in the last column. 

 
Figure 1: Stress management game “Time Shock”. All orange 
blocks must be placed in the correct hole in under 60 seconds. 
 

The independent variables were the 

completion of the game prior to and after running. 

The dependent variable was the time it took to 

complete the game. The first controlled variable was 

the game since the exact same game was played 

before and after the run.  The second was the position 

of the shapes.  Each block was placed in the exact 

same order for all the subjects.  The third controlled 

variable was the environment.  Both games were 

played in the same quiet environment to ensure 

focus.  The fourth independent variable was the time 

of day.  Both rounds of the game were played after 

school.  

 Long-term experiment: Fifteen subjects 

willing to participate were obtained; five of whom 
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compete in exercise (subjects Exp2-A), five who 

exercise for recreation or fitness (subjects Exp2-B) 

and five who do not do any exercise (subjects Exp2-

C).  A survey asking many different stress-related 

questions rated on a scale of one to ten was created 

(see Figure 2). The subjects completed the survey in 

a quiet environment. Stress coping efficiency was 

then recorded. If they answered 1/10 on a question, 

they were given 1 point, 2/10, 2 points, et cetera. The 

total number of points was added up, divided by 140, 

multiplied by 100 and rounded to two decimal places. 

This score was then placed in the “Efficiency” 

column. The average efficiency of all the subjects in 

each respective category was calculated. 

 The independent variables were the types of 

exercise (competitive, recreational, unaffiliated).  

The dependent variable was the stress coping 

efficiency score on the survey.  The first controlled 

variable was the survey.  All subjects of all categories 

had to complete the same survey.  The second 

controlled variable was the environment.  Each 

subject completed the survey in a quiet room to 

prevent distractions.  The third controlled variable 

was the writing utensil.  Everyone wrote with a lead-

packed fully functioning 0.5 mm lead pencil.  This 

would prevent distractions such as sharpening the 

pencil and getting new lead.  The final controlled 

variable was the time of day the survey was written.  

They were all written at lunch since it is when the 

brain is most lively. 

 

Category: ☐ A – competitive exercise 
☐ B – recreational exercise 
☐ C – unaffiliated exercise 

Daily stress level: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 
high                                                                                                                          low 

Stress level during 
exam season: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

high                                                                                                                          low 
Stress 
management: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

inferior                                                                                                            superior 
Average anxiety 
level: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

high                                                                                                                          low 
Daily average 
hours of sleep: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

≤1                                                                                                                             ≥10 
Level of tiredness 
during the day: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

high                                                                                                                          low 
Average focus 
level: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

negligent                                                                                                       attentive 
 Average time 
management: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

low                                                                                                                          high 
Time management 
during FSE season: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

inferior                                                                                                            superior 
Average anger 
emotional zone: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

low                                                                                                                          high 
Average sadness 
emotional zone: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

high                                                                                                                          low 
Average happiness 
emotional zone: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

low                                                                                                                          high 
Average energy 
level: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

low                                                                                                                          high 
Emotional control 
index: ☐ 1      ☐ 2      ☐ 3      ☐ 4      ☐ 5      ☐ 6      ☐ 7      ☐ 8      ☐ 9      ☐ 10 

low                                                                                                                          high 
Figure 2: This was the survey used for the study. The total 
number of points were divided by 140 then multiplied by 100. 

III. RESULTS 

Short-term experiment: 
Table 1: Chart comparing subjects’ times completing the 
shape matching game before and after running at an easy 
aerobic pace for 20 minutes 

Subject Time Before 
Exercise (sec) 

Time After 
Exercise (sec) 

Improvement 
(sec) 

Exp1-A1 81 65 16 

Exp1-A2 75 58 17 

Exp1-A3 63 52 11 

Exp1-A4 83 69 14 

Exp1-A5 52 54 -2 
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Figure 3: Bar graph displaying the data form Table 1. This 
graph compares the times side by side. 
 

The subject’s times were an average of 11.2 seconds 

faster the second game.  They scored an average of 

70.8 seconds (1:10.80) on their first game, prior to 

exercising; and an average of 59.6 (0:59.60) on their 

second game, after exercising.  The outlier of the test 

is subject Exp1-A5 who went slower the second 

game by 2 seconds.  Excluding the outlier, the 

subjects improved by an average of 14.5 seconds. 

Long-term experiment: 
Table 2: Chart comparing stress coping efficiency survey 
scores. Subjects labelled Exp2-A compete in exercise; those 
labelled as Exp3-B exercise for fitness or recreation; those 
labelled as Exp2-C do not exercise. 

Type of Exercise Subject Efficiency (%) 

Exp2-A1 88.57 

Exp2-A2 94.29 

 
Competitive 

Exercise 

Exp2-A3 87.14 

Exp2-A4 95.71 

Exp2-A5 82.14 

 
Recreational 

Exercise 

Exp2-B1 80.71 

Exp2-B2 86.43 

Exp2-B3 83.57 

Exp2-B4 93.57 

Exp2-B5 89.29 

 
Unaffiliated 

Exp2-C1 77.14 

Exp2-C2 74.29 

Exp2-C3 83.57 

Exp2-C4 79.29 

Exp2-C5 67.86 

 

Figure 4: Bar graph displaying the data form Table 2. This 
graph compares the efficiencies side by side. 
 

The subjects who compete in exercise cope with 

stress with approximately 89.6% efficiency.  Those 

who exercise for fitness or pleasure cope with stress 

with about 86.7% efficiency.  Subjects who do not 
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exercise scored an average of around 76.4% 

efficiency.  No noticeable outliers were present. 

IV. DISCUSSION AND CONCLUSION 

The hypothesis that exercise will decrease a person’s 

stress level and improve overall mental health was 

proven correct.  The short-term effects of exercise on 

stress are positive.  The subjects improved by an 

average of 11.2 seconds (15.8%/1.16×) on the stress 

test after participating in 20 minutes of aerobic 

exercise.  Meanwhile, on the long-term effects 

survey, those who participated in physical activity 

scored significantly higher than those who did not.  

Subjects who compete in their respected form of 

exercise scored the highest at 89.6%, followed 

closely (3% less) by subjects who participated in 

non-competitive physical activity, at 86.7%.  

Subjects who do not do any sort of exercise 

performed over 10% lower than the other categories 

at 76.4% (13% lower or 1.15×worse than 

competitive & 10% lower or 1.12×worse that 

recreational).  In both experiments, people who 

exercise appear to be about 15% better with handling 

stress than those who do not.  

Improved stress levels and management appear 

to be a trend in people who participate in physical 

activity.  This could be the case for multiple reasons.  

First, exercising has been proven to stimulate the 

amygdala, the brain’s centre of emotional processing 

(Forever Fit Science, 2015).  This would both reduce 

stress and improve its management.  Second, since 

exercising tires a person out, they will sleep longer 

which will have multiple mental health benefits such 

as reduced anxiety and an overall better mood (The 

Sleep Doctor, 2017).  Both these factors influence 

one’s stress levels.  Third, exercising improves a 

person’s physique which can improve self-esteem 

and overall happiness and calmness (American 

Psychologist, 2009).  Errors that can occur in the 

short-term experiment are that a person can just be 

alert for one of the rounds of the game, thus not 

reflecting their true capabilities.  Certain errors that 

can occur in the long-term experiment are that since 

the survey only consists of fifteen people, it is not a 

one hundred per cent accurate representation of the 

norm.  People who have high or low stress can be 

chosen by coincidence.  In addition, a person can 

easily answer a survey dishonestly.  This would 

corrupt the data.  Adding on to that, subjects may be 

over-dramatic as to how they feel which will cause 

more extreme scores. 

 

V. APPLICATIONS 

Exercising as a means of coping with stress can be 

used for a wide variety of reasons.  Psychiatrists, 

psychologists, therapists or other mental health 

professionals can use physical activity as a treatment 

for high anxiety patients.  Furthermore, educational 

boards can impose a mandatory weekly or daily 

fitness session for students to reduce stress levels and 

issues. Further research into exercise on other 

branches of mental health issues can provide a wide 

variety of solutions to decrease outbreaks.  More in 

depth measures to determine the effects of exercise 

on stress can include blood pressure tests, brain 
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scans, heart rate monitors and psychological 

analyses. This research can be used to help many 

people facing stress and anxiety problems in 

everyday life. 
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