Disentangling the Drivers of Grading Bias: Evidence from a Natural Experiment
Teacher-awarded grades can act as crucial signals about academic skills, which affects students’
choice of secondary and tertiary education (Holm, Hjorth-Trolle, and Jeeger 2019; Rangvid 2015).
However, on average, boys, ethnic/racial minorities, and students with low parental education
receive lower grades from their teacher than in external assessments (e.g., Burgess and Greaves
2013; De Benedetto and De Paola 2023; Lavy 2008; Rangvid 2015; Triventi 2020). These lower
grades may then misinform students about their academic potential and cause them to lower their
ambitions, leading to social inequality in educational attainment (Rangvid 2015) with implications
for social mobility.

In this study, we exploit a natural experiment to estimate the role for teacher bias of
statistical discrimination, which arises because teachers use observable group membership as a
proxy for unobserved skills (Arrow 1973; Phelps 1972). In 2010, the Danish government introduced
a mandatory, external, and standardized test in the 8" grade, the results of which the teacher
receives. If grading disparities are mainly driven by statistical discrimination, standardized tests will
reduce teacher bias because the test results reveal otherwise unobserved skills, eliminating the need
to use group membership as a proxy.

We conform to the existing literature on teacher bias by estimating the following model:
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where the outcome, TG;;, is the teacher-awarded grade for student i in subject j. Male;; and

i
Minority;; measure gender and migration background and Edu;; is a vector of two dummies
measuring whether parents have either no or some secondary education (the reference group is
parents with tertiary education). EG;; measures exam grades. We estimate the model for five
subjects: Danish, biology, Physics/Chemistry, Geography, and mathematics. The tests gave teachers

information about student skills in each of these subjects, expect mathematics, which acts as a



placebo. If f; is negative, boys on average receive lower teacher-awarded grades compared to girls
with the same exam grade, which we interpret as indication of teacher bias. The interpretation of 3,
and B is similar. To disentangle statistical discrimination, we estimate equation 1 for each pair of
years between 2008-2014 and test for significant changes in g,, ., and B3 between 2010 and 2011
when the test was introduced. We use Danish administrative registers on teacher-awarded grades
and exam grades, both awarded in 9th grade in the years 2008-2014. We link these grades to
information on students’ sex, migration history, and parental education (n ~ 190,000 — 440,000).

Figure 1 shows that for the year-pair 2010/2011, when the tests were introduced, the
changes in grading disparities are indiscernible from (a) the other years where nothing changed and
(2) from mathematics, where no 8" grade test was introduced. We interpret this result as evidence
that statistical discrimination is unlikely to be the main driver of teacher bias.

Figure 1: Yearly changes in grading disparities by subject and social background
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