
 

 

A number of different variables were analyzed to get an understanding of a university 

student so Brainstorm Media can effectively market to them. Firstly, Brainstorm Media wanted 

to find out how many females are taking introductory statistics classes at the University of 

Tennessee, to see if they need to advertise differently to focused more on females. However, it 

appears that while gender is somewhat equal when it comes to this specific sample, there are 

more females than males taking this class, with about 56.7% of the class identifying as female, 

while only about 43.2% identifying as male. This is a very small difference of only 59 more 

females than males in this sample but it does suggest that females are the majority of the class, 

based on those percentages. This gives insight that Brainstorm Media doesn’t need to create 

more advertisements that are more specifically targeted towards either gender, females or males, 

since even with the slight difference, they are still closely equal. 

 

 

Brainstorm Media then wanted to create a 92.5% confidence interval for the variable 

gender using female as the desired response of interest to see what proportion of females were in 



introductory statistics classes at the University of Tennessee Knoxville, to see further evidence if 

they needed to advertise these classes more specifically towards females. First, the data has to be 

checked to see if it passes the 3 conditions for a confidence interval for sample proportions. The 

first condition is randomization, and the data does pass this condition since it was a random 

sample of 439 students. This condition simply makes sure that the data is independent and by 

having randomly selected data, it reduces the amount of bias in the sample. The second condition 

is the 10% condition, which the data would pass as long as there are more than 4,390 students 

among all of the introductory statistics classes taught at University of Tennessee Knoxville. This 

condition also checks independency of the data. The final condition is the success/failure 

condition, which just checks that the sample size is large enough to create a confidence interval 

by making sure there are at least 10 successes and 10 failures. We can check this by simply 

looking at the count of males and females, and since females are considered our successes in this 

context, we know we have 249 successes and 190 failures. Therefore, the data passed the third 

condition since both are greater than 10. Since all of the conditions are met, we can interpret the 

data. We are 92.5% confident that the true proportion of students who identify as female in an 

introductory statistics class at the University of Tennessee Knoxville is contained in the interval 

52.5% and 60.9%.  

 

Since Brainstorm Media is trying to figure out if their advertising needs to market these 

introductory statistics classes more specifically to students who identify as female, it could be 

beneficial to see if the gender of the students in the introductory statistics classes at the 

University of Tennessee Knoxville is around 50% for both genders or if one gender is more of 

the majority. If females are more of the majority, then Brainstorm Media doesn’t need to start 

creating more advertisements more targeted towards females for these classes, but if males are 

more of the majority, then that information could be used to better understand the target market 

of their advertisements and make adjustments to the ads. We would be testing the initial 

hypothesis that the true proportion of students in the introductory statistics classes at the 

University of Tennessee Knoxville who identify as female is 50% against the alternative 

hypothesis that the true proportion of students in the introductory statistics classes who identify 

as female is not 50%. Since the interval is from 52.5% and 60.9% of students identifying as 

female, we would reject the null since 50% is not in that interval. This means that there is 



sufficient evidence to conclude that the true proportion of students in the introductory statistics 

classes at the University of Tennessee Knoxville who identify as female is not 50%. 

 

 

The next variable that Brainstorm Media wanted to look at was what percent of people an 

individual believed they were smarter than, since that could give insight as to what typical 

students in an introductory statistics class at the University of Tennessee Knoxville believe about 

themselves compared to others when it comes to their intelligence. This variable is important 

because it may help us understand why less of the population of students at the University of 

Tennessee Knoxville are taking these introductory statistics classes, depending on what percent 

of people in their grade level and gender the majority of current students believe they are more 

intelligent than. Based on the data, the histogram created is skewed to the left with most of the 

data starting after 50%, which means that more of the students in the sample thought that they 

were more intelligent than 50% or more of the people in their same grade level and gender. Since 

the data is skewed, it would be safe to assume that we should use the median since it would not 

be affected by those students who thought of themselves as only more intelligent than 50% or 

less of people in their same grade level and gender. Those students on the left side of the 

histogram, may be taking the class to build their intelligence but the majority is further right. 

Based on the median, about 50% of the students surveyed believe they are more intelligent than 

60 percent of people in their same grade level and gender. Furthermore, based on the IQR of the 

histogram, the middle 50% of students believed they were between more intelligent than 45 to 75 

percent of people in their same grade level and gender., which leads to a range of about 35% for 

the middle 50% of the students surveyed. This seems like most believe they are more intelligent 



than half of their peers that are in their same grade level and gender which could be associated 

with future students reasoning that they may not be smart enough for the class if they know how 

current students feel intelligence wise when related to their peers.  

 

 

 Brainstorm Media then wanted to create a 92.5% confidence interval to see if the true 

average percentage of people in their same grade level and gender that students thought they 

were more intelligent than, was close to what the histogram predicted as the average which was 

56.68%. In order to do a confidence interval for population mean, there are three conditions that 

need to be checked. The first condition is the randomization condition, which checks that the 

data is independent. This is done by making sure the sample was a simple random sample of the 

population which it was so the data passes the first condition. The second condition, which is the 

10% condition, also checks independency of the data by making sure that the sample size of 439 

is no larger than 10% of the population. This would be met as long as the population of students 

taking the introductory statistics class at the University of Tennessee Knoxville is over 4,390. 

The final condition is the nearly normal condition, which checks that the data from the 

population is unimodal and symmetric while also checking that the sample size is appropriate in 

order to use the t-distribution. While the data for the percentage of people a student felt they 

were more intelligent than, was skewed, we are assuming that the condition is met since it was 

unimodal and a sample size of 439 means it is safe to use the t-model since the data is not 

extremely skewed. Therefore, it is safe to create a confidence interval and interpret what it 

means. We are 92.5% confident that the true population average for percentage of people in their 

same grade level and gender is contained within the interval 54.67% and 58.69%.  



 

 
  

While the confidence interval examine the percentage for all students, analysis was done to see if 

there was a relationship between male and female (Gender) and the percentage of people in their 

same grade level and gender. Based on the side-by-side boxplot, it appears that there is a 

relationship between the two variables. While it appears the overall shape of the two groups are 

essentially the same, female (0,100) and male (1, 100), there is a difference of 15.14 percentage 

between the average percentage for females 46.26% and average percentage for male 63.39%. 

Males seem to have a much higher view, on average, that they are more intelligent than people in 

their same grade level and gender. A statistical test could further determine whether this 

difference of the two groups is by random chance or if this relation is statistically significant. 

 

The scatterplot above shows the relationship between the percentage of people in their 

same grade and gender that a student feels they are more intelligent than and their ranking on 



their own attractiveness. Brainstorm Media wanted to see if these two variables had any possible 

relationship in order to further elaborate on the decrease in enrollment in the introductory 

statistics classes at the University of Tennessee Knoxville. By looking at the scatterplot, we can 

see a slight positive direction, since it appears that as the percentage of people that a student feels 

they are more intelligent than increases, there is a larger majority of data points higher up on the 

scale of rankings for their own attractiveness. The form of the scatterplot is quite weak however, 

since the points bunch up close together in the top right corner of the scatter plot, with very 

minimal points below 40 on the own attractiveness scale. This could be explained by the 

observation earlier on in the histogram, where more than 50% of the students felt they were more 

intelligent than 50% of the people in their same gender and level, and since the direction is 

positive, that makes lower rankings of own attractiveness possible outliers since they go against 

the trend. There are about 8 points that stick out in the scatterplot, specifically those that rest 

below 20 on the ranking of own attractiveness, since they are a distance away from the majority 

and do not follow the trend. One unusual feature of the data is the point located around 99% of 

people the student feels more intelligent than but only with a ranking of 7 or 8 for their own 

attractiveness. This point stands out since the rest of points around that percentage are higher up, 

typically above 80 on the ranking of their own attractiveness. However, the several outliers could 

just be students who are shy about their appearance and may have other lurking reasons why they 

don’t feel as attractive but we will be keeping that data in the scatterplot. Even though we are 

keeping these outliers in the scatterplot, we understand that outliers can do anything to the 

measurement of association between these two variables.  

 

 Next, a regression was performed on the data to figure out if the percentage of people a 

student believes they are more intelligent than can be used to predict their own ranking of 

attractiveness. Before the regression could be done, there are three conditions that need to be met 

before we even make the residual plot. The first condition is that there are two quantitative 

variables. This condition is met since both the percentage of people an individual believes they 

are smarter than and their own attractiveness ranking are quantitative variables. The second 

condition is the straight enough condition, which the data does not pass. The scatterplot is too 

clumped together above the line while it spreads out a lot below the line. The third condition is 

the no outliers condition, which the scatter plot also does not pass since there are several outliers 



near the bottom of the graph that are a distance away from the majority. One point we would 

define as an outlier is the point previously mentioned at a percentage of 99% with only a ranking 

of 7 or 8, since it is the furthest from the majority for that percentage. Therefore, the data only 

passes one of the three initial conditions to check but we will still create the residual to see if the 

fourth condition is met or not.  

 

The fourth condition is based on the residual, and it is the does the plot thicken? 

condition. This is checked by looking at the residual and seeing if the data fans out at any point 

or if it is consistent throughout the plot. Based on this residual plot, we would say that the data 

doesn’t pass the condition, since the data is more spread out at the beginning and then clump 

together near the predicted own attractiveness ranking of 75. This could be due to the fact that 

the initial best fit line was closer to the top of the scatterplot, where a lot of the data was located, 

so the residual between predicted ranking of own attractiveness for higher percentages of people 

a student thought they were more intelligent than, had less of a variety of residuals the larger the 

percentage went. Since the initial data for percentage of people a student felt that they were more 

intelligent than did lean on the upper 50% of the scale, the scatterplot may have passed these 

conditions if there was more data on the lower end of percentages to give more accuracy. If we 

did decide to remove the lower set of outliers in the scatterplot or simply focus on the upper 50% 

of data, we may be able to create a more accurate regression line and residual plot for these two 

variables.  

 

After checking the four conditions, we then want to see whether or not the relationship 

between these two variables is due to random chance. We can check this by comparing the p-



value of the slope to the threshold of 0.05. Since the p-value for this set of data is less than 

0.0001 which is below 0.05, we can conclude that the relationship between the percentage of 

people a student feels that they are more intelligent than and their personal ranking of their own 

attractiveness is not due to random chance. Since the relationship is not due to random chance, 

we can use this model to predict student’s rankings of their own attractiveness based on what 

percentage of people they believe they are more intelligent than. For every additional increase in 

the percentage of people a student believes they are more intelligent than, we would expect their 

ranking of their own attractiveness to increase by 0.167 points, on average. For a student who 

believes they are more intelligent than 0% of people in their same grade and gender, our model 

predicts that they would have a ranking of 63.18 on their own attractiveness. We can also use the 

model to look at how much of the variation in one variable is explained by the other variable. 

Therefore, 4.87% of the variation in a student’s individual ranking of their own attractiveness is 

associated with the variation in percentage of people a student believes that they are more 

intelligent than.  


