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Abstract

Open Learning Initiative is trying to evaluate how the COVID pandemic in

2020 has been impacted on user behaviors and students’ performances,

with an underlying assumption that students performed better after the

pandemic. Using data from Georgia State University from Spring 2019 -

Fall 2020, we use weekly logins to determine user behavior changes and

average assessment correctness for students performance changes. The

result shows statistically significant decrease in logins for both instructors

and students after pandemic, as well as higher assessment correctness in

2020 than in 2019. Other factors not listed in the dataset can also

contribute to this effect, including potential changes in course policy and

course materials, due to switching to remote learning mode.

1 Introduction

Open Learning Initiative (OLI) is a scientifically-based online learning environment that
supports learning and instruction with high-quality, scientifically-based, classroom-tested online
courses and materials. It allows educational institutions to share courses and materials openly
and freely and develop a community of use, research, and development. Research at UCD has
shown that students' performances went up during the pandemic when being compared to
pre-pandemic performances. This project is interested in exploring whether similar findings in
the Georgia State University (GSU) dataset can be found.

The goal of this project is to define any use pattern changes on the OLI platform for
instructors and students at GSU statistics course from Spring 2019 - Fall 2020 due to COVID19.
This project focuses on comparing OLI use patterns for both instructors and students before and
during the pandemic, and investigating how students' performances are changed during the
same time period.



2 Data

The data for this paper is given by Open Learning Initiative. We have MySQL files for

each semester for the academic year 2019-2020. For each semester we have about 34 csv

tables. Listed below are some of the important tables we are using and the variables inside the

tables:
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Semester 2019Spring 2019Fall 2020Spring 2020Fall

Number of

students

1,524 1,672 1,686 2,078
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2 3 4 2

3 Methods

The goal of this project is to see whether there were any behavior changes in a GSU

statistics course because of the COVID pandemic starting in the Spring 2020 semester. Primarily

we focus on whether there are any use pattern changes in the instructors’ and students’

behaviors, as well as whether there are any changes in students’ performances. To determine

the impact of switching to remote teaching mode in GSU starting at the end of March 2020, we

compare user behaviors in the Fall and Spring semesters separately, due to different behavior

patterns in the Fall and Spring semesters in 2019, before the pandemic.

Besides separating user behaviors by spring and fall semesters, we also focus on the two

professors who taught the multiple semesters between Spring 2019 – Fall 2020. Prof. H taught

all four semesters where Prof. B taught the first three semesters. The assumption is that each

professor has very different use patterns, and students in the same professor’s sections would

most likely perform similar use patterns. In addition, there are lots of low logins and some

double student registration in Spring 2019, we might not consider this semester for student use

pattern analysis.



The main analysis for the use pattern changes is to perform 95% confidence level and

hypothesis testing to determine whether the differences in the two semesters are statistically

significant.

4 Results

4.1 Instructor Login Changes

We first look at Prof. B and Prof. H’s weekly login patterns. Prof. B did not teach in Fall

2020 so we can only compare login patterns for Fall 2019 and Fall 2020. Week 14 was when GSU

switched to online teaching mode.

It does not look like the login patterns for Prof. B changed much during week 14 in the

spring semesters, and the use patterns for Prof. H in the spring semesters does seem to change

after week 14. It is much more obvious that the login patterns are different in the fall semesters.

Through hypothesis testing we confirm there is a statistically significant decrease in instructor

logins in Fall 2020 (p-value = 0.0012). Difference in the spring semesters after week 14 is not

statistically significant for neither of the instructors at 5% level. Detailed R codes and plots can

be found in Appendix 1.



4.2 Student Performance Changes

The plot shows the changes of average correctness for all the sections during the four

semesters, grouped by type of assessments. High stake assessments include quiz and

checkpoint, while low stake assessments include learn-by-doing and did-i-get-this. From the

plot, we can clearly see a huge increase from Fall 2019 to Spring 2020, especially for quiz and

checkpoint, followed by a drop in Fall 2020. The average quiz and checkpoint correctness are

still higher than those in the 2019 calendar year.

will add in plots/explanations for changes in assessment performances focusing on the

2 professors taught in multiple semesters.

may add in plots/explanations to display changes in correctness by module/unit so we

can see how correctness varies as the semester progresses.



4.3 Student Login Changes

We observe that the average student logins in Spring 2020 is significantly lower than
that of Spring 2019. The average student logins after COVID-19 are lower than before COVID-19.
One possible reason for the low logins after COVID19 is that students log in to the system fewer
times but have longer study sessions because of remote learning.

Student weekly logins in Spring 2019

Student weekly logins in Spring 2020



We observe that student logins per week for different instructors seems to be different.

The red lines indicate when the pandemic happened in the spring of 2020. If we compare the

students’ weekly logins for the same professor in Spring 2019 and Spring 2020, we observe

significantly lower students’ logins after the pandemic in 2020 than in the same time period of

2019.

may add in plots/explanations to display changes in students actions by module/unit

(% of opportunities completed, # of hints, etc). May not add this due to different module/unit

definitions in 2019 vs. 2020.

5 Discussions focuses on project constraints for now

In this project we mainly use student login data and assessment scores to determine

student behavior changes, however, there are lots of other effects that are not captured by our

dataset. For instance, the change of course policy due to COVID will likely impact student

performances. If instructors allow students to drop more high/low assessments than before,

students may not perform as well on these assessments as previously. Instructors may also

change the type of questions asked in online assessments, which can make the students’

performances less comparable in 2019 and 2020 calendar years. Additionally, the pandemic

might also lead to the change of material covered in Spring 2020 compared to Spring 2019.
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