
Data Analysis

Quiz 1 Quiz 2 Quiz 3 Quiz 4 Quiz 5 Quiz 6 Quiz 7

t Statistic 0.5083 -1.0498 -0.0779 4.5697 1.5228 0.2567 -1.0536

P-Value 0.6116 0.2943 0.9379 0 0.1284 0.7975 0.2925

Outcome Fail to Reject Fail to Reject Fail to Reject Reject Null Fail to Reject Fail to Reject Fail to Reject

T-test Results

In a perfect world, exams would be unbiased and hold each 
student to the same academic standard. However, there are 
many factors outside of the questions asked that may impact 
how a student performs on any given exam. The purpose of 
this project is to examine if differences in construction 
between exams, without altering the questions asked, will 
produce statistically significant differences in exam scores.
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Methodology
This project examined the effect of two factors commonly 
present in exam construction.
1. “Answer not here” being given as a possible answer 

choice.
2. The order in which questions are presented.
To collect the data required for this project, the Spring 2021 
IEE 380 class was used as a sample group. Over the course of 
this class, data was collected from 7 quizzes administered 
online through the Canvas platform. These quizzes were 
open note, open book, and did not require a lockdown 
browser. The scores collected from these quizzes were 
compared to the scores from the previous semester.

Background Results Discussion
The results from this experiment are inconclusive. The 
collected data lacks evidence to suggest that there is a 
difference in student performance based on any of the 
factors that was examined. Quiz 4 did indicate a significant 
difference, however the lack of agreement from the other 
tests suggests that this may be due to random noise, not the 
factor in question.

There were several shortcomings with the methodology of 
this experiment that could have impacted the results.
1. Data was collected through online Canvas quizzes.
2. Not every question in the quizzes was multiple choice.
3. The data used as a control was from a different class.
4. Quizzes were compared on overall performance, rather 

than on a question-by-question basis.

Repeating this experiment in the future with a more refined 
methodology may yield different, more accurate results.

Fall 2020 Spring 2021

Figure 1. Comparison of questions given to the Fall 2020 class 
compared to question given to Spring 2021 class

t-tests

𝐻0: 𝜇1 = 𝜇2
𝐻1: 𝜇1 ≠ 𝜇2

F-tests
𝐻0: 𝜎1 = 𝜎2
𝐻1: 𝜎1 ≠ 𝜎2

Figure 2. Average scores for all 7 quizzes from both Fall 2020 and Spring 2021.

Figure 4. Results for a statistical test on the difference of means for Fall 2020 and Spring 2021 
quiz scores. All tests were performed with an α level of .05.

Figure 3. Results for a statistical test on the difference of variances for Fall 2020 and Spring 2021 
quiz scores. All tests were performed with an α level of .05.

Figure 5. Boxplot showing the distributions of quiz scores for both Fall 2020 and Spring 2021 
semesters. Quizzes are color coded and control quizzes are denoted with a checker pattern.
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