Culminating Project

Exercise and Self-Esteem in High School Students
MDM4U

By
Mary Agate



Culminating Project

MDM4U

By
Mary Agate

Does the frequency of exercise by high school students influence how they
feel about their lives or themselves?

Section 1- searching for an area of interest and locating data

I began this project by exploring a number of areas that interested me. Thesec areas were
what universities | might apply to, the use of alcohol/drugs by high school students, and
the effect of sports participation on teen’s mental and/or physical health. 1 decided to
investigate the sporis and health information as it interested me the most.
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I first wondered if high school students who participated in sports were more successful
in school academically. 1 began my search in Google, looking for high school
participation, Canada. The first site [ looked at was:

www.pch. ge.ca/progs/sc/pobs/status_e.cfm

At this site, | was introduced 1o a 1994 Stats Canada research paper on sporls
participation in Canada. There was information about gender, age, income and different
sports for Canadians over the age of 15, | felt that this would be helpful at various stages
of the project.

Another site with interesting information was;

htip//www. coach.ca’getmoving/fact?_e him




Although the information was interesting here, there was no data that was available to use
mathematically.

A large report that [ finally saved to a CID was a 1998 report of one hundred and forty
eight pages. Here | found statistics about famihes and sports, spending on sports, and
health benefits of sport. This was lound at:

hitp:/canada. gc.ca’publications/publication e himl

The most helpful data was found in E-51al

http://estal statcan.ca/conlentenglish'overview/edu-o.shiml
NUp.Jes LNE

Al E-5tat, | choose the English path and accepted the agreement and typed in the
password. From the Table of Contents, | looked at Health and Education and found a
number of articles and documents that would be useful. One of the documents in the
Health section was the National Longitudinal Survey of Children and Youth:
Participation in Activities, 198999, There were a number of graphs here that gave me
ideas of the kind of data I might be able to analyze here.
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By this stage | had narrowed my hypothesis down to these two possibilities.
Hypothesises:

1. Invelvement in team sports helps students live a healthier life, both physically and
mentally.

2. Participation in sports has a positive influence on the grades and self esteem of
high school students,



Section 2 — Applying various mathematical techniques in the analysis and
exploration of the data.

Section 2a — Analyzing data involving one variable
Problem: In this section of the project I used two websites for information.

hitp://estat _statcan.ca
http://canada.gc.ca/publications./publication_e.html

I had some difficulty finding raw data here and ended up using data from the articles on

my research topic. The first graph showed the frequency of exercise outside of school
by 15-year-old Canadian males and females outside of school.

Frequency of exercise outside of school by From this graph I could
students in selected countries determine that 15-year-old

W0r males most often exercised at
B Everyday the 4-6 times/ week rate and
that the females most often
. B 406 exercised at the 2-3-times/week
el times a rates. From this graph | was
& m’; able to determine the mode for
i | 5-year-old males (4-6) and
ik | 5-year-old females (2-3).
B Oncea
ek

Makes i et
1998 - 15 years; Canada

The next data | used was from the 148-page publication from the Government
Publications site. | made a graph to display how active teenagers perceive the benefits of
sports participation. | was unsure how to continue with the data I had as it was all in
graph and chart form, no raw numbers to work with. I would however find these raw
data numbers at a later stage in the project work.
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I also found data in chart form here that illustrated the difference in participation levels
between boys and girls from age 4 to age 15. This was interesting as it showed that girls
at ages 4-5 are more active in sports than boys, but that they then trail at all ages after
that. After girls hit the age of 13, their sports participation drops markedly. | wondered
if this was also a time when self-esteem dropped in girls also, and if the two things were
related. The final data I analyzed in this section was from E-Stat and 1t was a graph
showing how sports participation related to self-esteem factors, It showed a relationship
between these two things.

Organized Sports Participation Related to Factors such as Self Esteem
and Socialization for Youth Age 12-15

25¢
204
15t
104

s5i

e s

e

Cifficulties with Friends Rarely Sees Friends Oulsid

Rarely/MNever Partic | | Participated Fully

Conclusion: The data here showed that males tend to exercise more frequently than
females at the age of 15 in Canada. [ also found that the most commonly perceived
benefit of sports participation was physical health, followed closely by a sense of
achievement. There appears to be a relationship suggested between sports participation
and self-esteem factors in Canadian youth and I hoped to find more data to manipulate as
the project continued. | began to feel that | was on the right track but [ was frustrated by
not finding numbers to work with.



Section 2b = Analyzing data with two variables

Problem: At this stage of the project | refined my hypothesis: “Participation in high
school sports has a positive influence on the grades and self esteem of high school
students.”

| now refined the question to: “Does the frequency of weekly exercise in high school
students influence how they feel about themselves, or their lives?”

I went back to E-Stat and found data that included a number of different countries, the
frequency of exercise in teens, and questions about positive outlooks on hife. | decided to
narrow this data down to percentage of |5-year-old females who exercise at a frequency
of “4-6 times per week”, "feel very happy about life”, and "never feel lonely”. |
chminated countries with incomplete or no data from my study (Scotland and Belgium)
The correlation coefficient of these two scatter plots showed a very weak positive linear
relationship. [ noticed two outliers in these graphs and since least-square regression lines
are very sensitive 1o outliers, | thought | would investigate the outliers. | removed two
cases from the collection (Slovakia and Spain), as they were either incomplete or perhaps
biased

| then retrieved the data from 1998 as a table and orgamized it in a Microsoft spreadsheet.
This eliminates the need for a lot of clean up in Fathom. 1 then copied the data into a
Fathom collection box.

Bvercese and Fostive Oubooks (Spain and Siovakia removed)
Country | Fourtosixtimeswk | Veryhappy | Meverionely |
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20 | Sweden 14 M ko |
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I used the data to create scatter plots for each of the following.
Exercise 4-6 times per week vs. Feel very happy about life AND
Exercise 4-6 times per week vs. Never feel lonely.
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Analysis:
Using Fathom, I did a linear regression for each scatter plot and a line of best fit appeared

with the following values.

Graph Fourtosixtimeswk(x) vs. Fourtosixtimeswk(x) vs.
Veryhappy(y) Neverlonely(y)
Equation of line of best y=117x+73 y=121x +43
fit
r =27 £=23
Correlation coefficient r=.52 r=.48

To see how well the line fits cach graph a correlation coefficient was calculated from the
r* value given by Fathom.



Both values indicate that there is a moderate positive correlation.

Conclusion:

There exists a moderate positive linear relationship between |5-year-old females who
exercise 4-6 times per week and the statements "1 feel very happy about life™ and "I
never feel lonely”.

The equations of the line of best fit are:

Very happy = 1.17(Four to six time/wk) + 7.3

The correlation coefficient = .52

Never lonely = 1.21(Four to six time/wk) + 4.3
The correlation coefficient = 48

Section 2¢ = Probability distributions

Problem: I want to explore with Fathom the probability of having high self-esteem at
different ages and compare it to the probability of being physically active at different
ages. At this stage of the project I was finally able to locate some raw data in E-Stat after
spending a lot of time looking through files. One thing I have learned from this project is
that researching requires a lot of time reading and sifting through realms of information,

Plan: I planned to collect the data 1 wanted from E-Stat and work with it in Fathom. 1
had to use data from 1994 in order to have numbers on the two variables | wanted to
research. The tables used from E-Stat are 104-0019 and 104-0033. [ planned to take the
data from E-Stat and put it into a Microsoft spreadsheet before putting it into Fathom, as
it is easier to clean up the data. [ organized the data into nine age groups and two
collection groups, one for physical activity and one for high self-esteem,

Relative Frequency Graph of Physical Activity by Age Groups
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Relative Frequency Graph of High Self-Esteem by Age Groups
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I then plotted the data into separate dot plot graphs,

Graph 1: Relative Frequency of Males & Females who are physically active.

Frobabiity work with Fhysical Activity| Dot Flot w
045 o
0.404
0.35

o 0.3
0.251
0.204 o & 7
0.15 e o© o
0.0

12-14
15-19

Graph 2: Relative Fra:qu:ncy of Males who are physically active,
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Graph 3: Relative Frequency of Females who are physically active,
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Graph 4: Relative Frequency of Males & Females who have high self-esteem.
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Graph 5: Relative Frequency of Males who have high self-esteem.
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Giraph 6: Relative Frequency of Females who have high self-esteem.
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Analysis: Graphs 1,2 and 3 show a downward trend in Canadians who report being
physically active. There is a sharp drop in activity after age 19, and a steady drop after
age 64, except in males who appear to increase activity levels afier age 44 until 74.
Females remain more consistently active compared to males, but are less active in the age
group of 15-19, the high school years.

Graphs 4.5 & 6 show a bell curve showing that feelings of high self-esteem peaks for
males around age 44 and for females around age 54. Females in the age group 15-19
have a drop in high self-esteem, while males in this high school age group increase the
probability of having high self-esteem.

Conclusion: When comparing the physical activity graphs to the high self-esteem graphs,

the occurrence of physical activity doesn’t appear to coincide with high self-esteem. The

age group that I was most interested in, the 15-19 year olds had the most interesting data ‘,:&W b

in these graphs. While this age group has almost the highest physical activity level, they -+
also have the lowest probability of having high self-esteem. [ expected to see lower -*"'"‘L“' 4
physical activity levels for Canadians after age 65 but did not really expect to see such a” I‘#u 2 ’lj(
drop in self-esteem also. [ also found it interesting that females peak in feelings of high 4« ~
self-esteem later than males and wonder what the reasons for that could be. [ think . :

however, with respect to the high school age group of Canadians, it 1s important to nﬂqjé &
how low the levels of self esteem are in students, especially females in companson to 7 s
their parents and teachers. D5+ s 1GG S odrh



Section 2d = Simulation and the Normal Distribution

Exploration: 1 will simulate a survey in which 15-19 year old females will respond to
the question, “Do you have high self-esteem?” 1 will look at how the proportion of high
self-esteem responses can vary between repeated random survey samples of one hundred
15-19 year old females.

Plan: As an estimate of the probability of getting a high self-esteem response, | used the
same E-Stat data (table 104-0019) used in the probability section of the project.

Analysis: There were 369371 positive (high self-esteem) responses out of a total of
989002 females 15-19 year old. Thus the probability that a randomly surveyed 15-19
year old female will report high self-esteem is 0.373. Since this experiment can be
defined in terms of success (equals high self-esteem response) and failure (equals not
high self-esteem response), and if I assume that the individual responses are independent,
then the experiment suggests a binomial probability model. With a sample of 100
females, the mean number of high self-¢steem responses and the standard deviation is
given by:

u=n*p o = V(npq)
= 100*0.373 = (100*0.373%0.627)
= 37.3 =4.84

To construct this simulation I followed the instructions given in the Fathom Workshop
Guide.

[ put a slider on the fathom page set the slider to .373 and  |sample of 15-19 yr old F
then used the random function to create a table of sample Toasnin=] <news ||
data. 1 [notise r
2 |notHsE !
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& 4 |mse *
00 02 04 05 08 10 P e |

& |HSE

g L e e

Next I made a bar graph of the response distribution for Sample of 15-19 yr old F Chart w

the 100 females surveved. 70




Then | repeated this simulation 100 times. The proportion of high self-esteem responses
for each of the 100 simulations was recorded in a new, measures collection and charted as

a histogram,

[Measures from Sample of 15-19 yr old F |

In a summary table [ calculated the mean and standard deviation of the proportions
gathered in the measures collection.
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In this simulation I found that the proportion of high self-esteem responses could vary a
lot from sample to sample to sample (the highest proportion was 0.51 and the lowest was
0.28). However the mean proportion of all the samples, 0.3755 was close to the
theoretical mean, proportion 37.3/100=0.373 for the binomial distribution.

Looking at the histogram, the distribution of the data accumulated in the simulation 15
approximately “bell-shaped and appears to follow a normal distribution. This is not
surprising since a normal distribution is a reasonable approximation of a binomial
distribution when n*p and n%g are both greater than 5 (p = .373 and n = 100 tnals in my
simulation, g = 1-p).

A normal probability or normal quantile plot
gives a visual way to determine if a distribution 1s
approximately normal. It is essentially a !
scatterplot of the actual data values plotted against '
the “ideal’ values from a normal distribution. The
nearer that the points of the scatterplot lie to a
straight line the more the distribution resembles a
normal distribution. The normal quantile plot of
my data shows a nearly straight line. Therefore
my simulation data can be modelled by the
normal probability distribution.
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Project Conclusions

| began this project wanting to investigate if there was a relationship between
participation in high school sports and a student’s mental and/or physical health. While
searching for data, mostly on the E-Stat site, | was amazed and sometimes frustrated by
the mountains of data. The project ended up following directions based on the data
available. Although I sometimes could not find exactly what I was looking for, I could
usually find something that related in some way to my hypothesis. It did however;
require a lot of time sifting though pages of data.

My particular data was restricted by the time frame the surveys were done in. Survey
questions related to sports and self-esteem were only conducted in 1994, 1996 and 1998
It was not until the project section on probability that [ was actually able to find raw data
on my specific subject.

My research evolved through various stages until I finally ended up looking into a
relationship between exercising 4 times a week and high self-esteem in males and
females between the ages of 12-75+. The main focus, or age group of interest remained
high school age Canadians.

I began by thinking that students who exercised 4+ times/week would likely have high
self-esteem. | thought this would be true because; they would be busy, they would be
healthy, and they would experience the benefits of exercise (i.e. confidence, stress relief,
health). However, I was surprised to find that exercise frequency was not related to
reporting high self-esteem. In fact, both males and females between the ages of 15-19
have a very low probability of reporting high self-esteem and a high probability of
reporting exercising 4 times or more a week.

A lack of confidence is a common thing in teens; in fact it 15 the stage of life when high
self-esteem is least likely. I wondered if teens that exercised frequently did so because of
poor body concept, and that those who had high self-esteem didn’t exercise because they
were confident about the way they looked. (i.e. didn’t feel too fat or too skinny) Teens as
opposed to other age groups, probably report higher exercise 4+/week because of the
natural activity level of young people. (school sports teams etc.) It was illustrated in the
last graph in the one variable section of the project, how much of an effect sports
participation had on the self-esteem of 12-15 year olds. In this case kids involved with
sports teams seemed to show a much higher level of self- esteem, as well as having fewer
problems with friends, and were able to see their friends more outside of school. This
helped prove my original hypothesis but is not very strong because of the huge possibility
of extraneous variables. This section also pointed out how much more active teen males
are compared to females. The two variable section illustrated that there was a moderate
positive linear relationship between 15 year old females who exercise 4-6 times a week
and responded yes to the statement “I feel very happy about life” and I never feel
lonely™.

Out of all my research, | found the data in the probability section of the project the most
interesting, particularly the relative frequency graphs showing the probability of
Canadians from nine different age groups being physically active. Females maintained a
steadier rate of physical activity through their lives than the males whose levels dropped
in mid life. 1 wondered why this would be. Perhaps men at this age are focusing on their
careers more or have young families and don’t have time to exercise. Their level of



activity picks up afier the age of retirement, when they would have more free time. |
wondered if women reported being more active because they are constantly under
pressure from the media of having the ideal body. The relative frequency graphs of high
self-esteem were also very interesting. | wonder why women peak in high self-esteem
later than men. [ also found it disturbing (yet obvious) that female’s self-esteem drops in
high school where males at this age quite high. There’s an overall pattern of teens self-
esteem being low while the age group of who would be their parents is quite high. This
might explain some existing tension that most of us have felt at some point in our lives
within the family.

[n the simulation section | found that the frequency of high self-esteem responses could
vary quite a bit from sample to sample. This simulation was very interesting but had
some many outside factors that could sway the results that it was almost unrealistic.
However it was successful in achieving a mean proportion of all the samples close to the
theoretical mean.

So, does weekly exercise in high school students influence how they feel about
themselves? Well 1 certainly found out from this project that exercise is not the only
factor affecting self-esteem, however | was able to find proof and relationships in the
some times negative and positive affect exercise has. Exercised proved to be beneficial
in helping a child or teen meet friends or even feel important. Working out could

also be indicator of wanting to change your body image, which could be unhealthy

for teens. | find, in the end that it is difficult to conclude a definite relationship between
exercise and the effect it has on self-esteem in high school students. Teenagers come
from a wide variety of backgrounds, have different beliefs, and different opinions about
exercise it is too difficult sum these up in a single answer.
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