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APPENDIX A: Raw Data
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Sports (yes/no) | How many? | G.P.A Sports (yes/no) | How many? | G.P.A

11 Yes 1 4.7 21 | Yes 1 3.7
2 | No 0 4.5 79 | Yes 2 43
3 | Yes 2 32 23 | Yes 2 3.8
4 | Yes 3 3.8 24 | Yes 3 3.5
5 | Yes 2 3.6 25 | Yes 3 4.6
6 | No 0 39 26 | Yes 1 4.6
7 | No 0 3.5 27 | Yes 1 5.0
g | Yes 2 4.5 78 | Yes 3 4.1
9 | Yes 2 3.7 29 | Yes 2 4.0
10 | Yes 3 45 30 | No 0 5.0
11 | No 0 4.6 31 | Yes 1 4.7
12 | Yes 1 3.8 73 | No 0 32
13 | Yes 1 42 33 | Yes 1 4.5
14 | Yes 2 38 34 | Yes 2 4.4
15| Yes 3 4.0 35 | Yes 2 3.4
16 | Yes 2 3.1 36 | Yes 1 34
17| Yes 3 33 37 | yes 1 4.0
18 | Yes 1 3.0 38 | Yes 1 4.1
19 | Yes i 3.5 39 | Yes 1 46
20 | No 0 44 40| Yes 3 4.6
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INTRODUCTION

Task:

I am going to determine whether there is a relationship between a student’s grade point
average and whether they play or do not play sports. I find this project to be of particular interest
because I am involved in sports and school has always been very important to me. It is
sometimes difficult to manage time playing sports, as well as focusing on academies. It is often
extremely difficult for students to focus on their grades in order to help them eamn scholarships
and be on the right track for college. If a student is interested in playing a collegiate sport, they
will also be greatly focused on their athletic career their last two years of high school. Therefore,

it would be interesting to see how academics and athletics correspond with each other.

Plan;

The data will be collected from a random selection of students at my school. Random

sampling can be defined as a sampling method in which all members of a group have an equal
and independent chance of being selected. I will use a survey to collect my data. To find the
answers to my investigation, I am going to use the mean, median, mode and range to find a better
understanding of the data. I will also use the Chi squared test to determine if my null hypothesis
is correct and to determine whether the two variables are independent or dependent. Histograms
will be used to compare the observed value and the expected value of th

on how many sports he/she plays.
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INFORMATION/MEASUREMENT

My investigation is based on a student’s grade point average ranging from 3.0-5.0. 3.0is
the lowest GPA because no student that I surveyed had a GPA lower than that. For the Chi-
Square test’s expected values, all of the numbers are given as exact number, and for the Chi-
Square values and P-values, they are to three significant figures. A table containing all of my
raw data is given in the appendix.

MATHEMATICAL PROCESSES AND INTERPRETATION OF RESULTS

Chi-Square Test

Null Hypothesis (Ho): A student’s grade point average is independent of how many sports
he/she plays.

Alternative Hypothesis (H;): A student’s grade point average is dependent of home many sports
he/she plays

Degree of Freedom: (2-1) (2-1) =1

Degree of Significance chosen: 5%

Table of Observed Values:
3.0-3.99 GPA 4.0-5.0 GPA Total
0-1 Sports 8 12 20
2-3 Sports 10 10 20
Total 18 22 40
Table of Expected Values (to 3 significant figures):
3.0-3.99 GPA 4.0-5.0 GPA Total
20x18 = 9 20x22 = 11
0-1 Sports 40 40 20
20x18=9 20x22 = 11
2-3 Sports 20 40 20
Total i8 22 40
X Test
V)
Fo Fe Fo-fe (fo-fe) '('f%)—
8 9 -1 1 0.111
12 11 1 1 0.091
10 9 1 1 0.100
10 11 -1 1 0.100
> 402
Xx 0.402

Critical Value: 3.841

0.402 < 3.841, so do not reject the null hypothesis. A students GPA is independent of how many
sports he/she plays.

P=0.525 which is > 0.05, providing further evidence to not reject Hy,

\
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Since the Chi-square value is smaller than the Chi-square critical value, we accept the null
hypothesis. The fact that the p-value is bigger than the degree of significance confirms this.

Therefore, a student’s average grade point average is independent of how many sports he/she
plays according to the Chi-square test.

G.P.A 3.0-3.99
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The first histogram represents a student’s grade point average ranging from 3.0 to 3.99.
Both ranges of sports, 0-1 and 2-3, are shown. The blue bars represent the observed frequency,
and the red bar represents the expected frequency. For students that played either no sports or
played 1 sport and had a GPA between 3.0 and 3.99 the observed frequency was eight and the
expected frequency was nine. For students that played either two or three sports with a GPA
between 3.0 and 3.99 the observed frequency was 10 and the expected frequency was 9. This
means that from the 40 people that were given the survey, it was predicted that 9 people would
play either 0 sports or 1 sport and have a GPA of between 3.0 and 3.99. The graph also

demonstrates that 9 people were predicted to play either two or three sports and have a GPA of
between 3.0 and 3.99.
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The second histogram represents a student’s grade point average ranging from 4.0 to 5.0.
Both ranges of sports, 0-1 and 2-3, are shown. The blue bars represent the observed frequency,
and the red bar represents the expected frequency. For students that played either no sports or
played 1 sport and had a GPA between 4.0 and 5.0 the observed frequency was twelve and the
expected frequency was eleven. For students that played either two or three sports with a GPA
between 4.0 and 5.0 the observed frequency was ten and the expected frequency was eleven.
This means that from the 40 people that were given the survey, it was predicted that eleven
people would play either 0 sports or 1 sport and have a GPA of between 4.0 and 5.0. The graph
also demonstrates that eleven people were predicted to play either two or three sports and have a
GPA of between 4.0 and 5.0.

VALIDITY

I think the histograms are a clear and visually pleasing way to efficiently note trends
among the data. They are easiest to understand and give a straightforward sense of what to
expect. However, the results obtained by those histograms cannot be considered to be
representative of everyone in my school. This limits the validity of the patterns that emerged on
those histograms as the Chi-Square test refuted any relationship between the number of sports a
student plays and their grade point average.

An important limitation of my investigation is the fact that the grade point average did
not include anything GPA’s fewer than 3.0. To have a more representative sample, I could ask
more people from different classes. Having more people will give me the likelihood to find a
wider range of GPAs. Perhaps if | could have obtained 50 students’ grade point average, my
results could have been more reliable.




