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Abstract. It is important to maintain course grading fairness over different
years. For example, it is problematic if the percentage of students who receive
the “A” grades suddenly increased because the instructors' grading criteria
became easier, despite the same lectures. However, it is inevitable that the
percentage of students who receive the “A” grades will fluctuate from year to
year in courses that use achievement assessment. In such a situation, how can
we guarantee that the variation is not due to a blurring of the grader's criteria?
This study proposes an analysis procedure to ensure fairness in grading using a
students’ interaction logs and a prediction model. We used a dataset from a
Japanese university collected from a learning analytics platform and examined
whether the instructors’ criteria became easier or not by setting a situation in
which two different populations are evaluated by the same criteria. Our
approach of using predictive models to examine the validity of human ratings is
applicable for other datasets and can be used widely for evaluating grading
fairness across different years and courses.
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1 Context and Dataset

In this study, we compare and analyze the distribution of final course grades and
digital material browsing behavior of learners taking the same courses offered in 2019
and 2020, respectively; due to the COVID-19 epidemic, data for 2019 are from
face-to-face classes and data for 2020 are from online classes. A large difference was
observed in the percentage of students who received the “A” grade between the
face-to-face (16%) and online (40%) classes in this course, and this study examined
the reasons for this difference by two hypotheses: (1) the instructors’ grading criteria
got more lenient, and (2) students were more likely to achieve higher levels of
academic achievement. We aim to determine which of these two hypotheses is more
plausible from an analysis of log data.

The log data were retrieved from a learning analytics platform [1] used in the target
university in Japan. We focused on one course before and after COVID-19. The
course in 2019 was conducted face-to-face over 8 weeks with 8 lecture materials. The
course in 2020 was conducted online over 7 weeks with 9 lecture materials. We used
the students’ ebook interaction log during the two semesters. There were 352,467 logs
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from 163 users in the face-to-face course (2019) and 197,593 logs from 90 users in
the online course (2020) for each.

2 Methods and Results

In order to compare the two different data sets on the same grading criteria, we
proposed an approach using a prediction model: training the model on the 2019
dataset and applying it to the 2020 dataset. In this way, it would be possible to
evaluate 2020 students using the same criteria as the 2019 students. If the proportion
of students who receive A grades does not change, then the hypothesis (1) is
supported and vice versa. For the feature extraction process, we calculated 16 features
that represent students’ reading behavior based on the past study [2]. The OpenLA
package [3] was used to calculate the features from ebook log data. The LightGBM
model was selected as the prediction model which distinguishes students with “A”
grade or not based on the data competition results [4].

The F1 scores, which represents the model accuracy, were 0.68 for the 2019
(face-to-face) dataset and 0.59 for the 2020 (online) dataset. An increase in the
number of students obtaining “A” grade was observed in the online course (29%)
compared to the face-to-face course (18%). This result suggested that the increase in
the number of students obtaining “A” grades in online classes could be explained as
the higher achievement levels of the student in the online course than the face-to-face
course. Our approach of using predictive models to examine the validity of human
ratings is applicable for other datasets and can be used widely for evaluating grading
fairness across different years and courses.
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