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1 Introduction

A number of studies detect significant association between individual characteristics used to infer
African ancestry and various measures of socioeconomic success.! This historically-rooted stratifi-
cation remains stark in a variety of contexts, even under sharp differences in patterns of economic
development, institutional arrangements regarding racial segregation, and observed rates of misce-
genation.? Consensus emerging from recent literature (mostly regarding the United States’ case)
indicates that those differences are the result of lower investment in the accumulation of skills or
of pre-market factors by individuals of African decent, particularly in the case of labor markets.?
Some of these contributions emphasize that differences in skills between blacks and whites emerge
during infancy, affecting both cognitive and non-cognitive aspects of child development and tend to
widen while children attend elementary schools.* The early appearance and the dynamics of such
gaps suggest that, in order to uncover the determinants of racial differences in the rates of skill’s
acquisition, we need to better understand the interactions between parental investment decisions

and the school environment’s inner workings.

In the present article we tackle this issue by considering a simple conceptual framework in
which parents and children themselves update investment decisions after extracting from school
reports/transcripts signals regarding scholastic abilities. In this setting, any differential treatment
received by children of different races (or complexions) within the classroom feeds back into the
parental /individual decision process. If children’s perceived ability increases the return to parental
investments,? or if teacher’s assessment influences some key non-cognitive aspects of a child’s life
(such as self-esteem, confidence and motivation), this mechanism could very well reinforce racial
gaps in the accumulation of human capital. Therefore, we focus attention on indentifying racial

differentials on the measurement of performance within classrooms, or, in other words, on racial

IBertrand and Mullainathan (2004) provide experimental evidence that (randomly selected) firms in the United
States are less likely to interview job-applicants with distinctively black names (see also Fryer and Levitt, 2004a).
Using cross-sectional observational data, Goldsmith et al (2005), Gyimah-Brempong and Price (2006), Hersch (2006),
Hunter et al. (2001) and Keith and Herring (1991) all find suggestive evidence of a complexion gap in terms of wages,
legal punishments, education and unemployment among African Americans. Hammermesh and Biddle (1994) and
Biddle and Hammermesh (1998) find evidence of appearance premia. Their reasoning could also be applied to hair
curliness, nose width, lip thickness, steatopygia, and to any of the physical traits that can be linked to membership
in the black or white ethnic groups. In fact, when the Apartheid regime was introduced in South Africa, skin color
and physical traits were used in combination to establish the classification system imposed by government officials.

2See Alexander et al. (2001) for a perspective on the North-American, South African and Brazilian experiences.
See also Herring et al. (2004) and Telles (2005) for comparatives studies between the United States and Brazil.
Analysis of US historical data can be seen in Bodenhorn (2003), Bodenhorn and Ruebeck (2005), Dollard (1937),
Freeman et al. (1966), Hill (2000), Ransford (1970), Reuter (1918) and Seeman (1946).

3See Carneiro et al. (2005), Heckman (1998) and Neal and Johnson (1996).

4See Carneiro et al. (2004) and Levitt and Fryer (2004b).

®See Behrman et al (1994), Rosenzweig and Schultz (1982) and Rosenzweig and Zhang (2006).



differences in the reliability of ability signals produced by school transcripts.

We examine data on teachers’ grading of elementary, middle and high-school students based
on non-blind evaluation methods and compare it with evaluations resulting from standardized tests
taken by the same children, within the same classrooms, and scored without human interference.®
Data from the largest public school system in Brazil (covering the entire state of Sao Paulo) are
used. Differences between non-blind and blind scores/grades and rankings were associated to child
characteristics, with robust and consistent underscoring and under-ranking of blacks relative to
whites being identified both on Math and on Reading/Grammar evaluations. This suggests that
teacher’s assessment of dark skinned children may be blurred by stereotypes associated to the black
population, constituting evidence compatible with perverse self-sustaining equilibrium of statistical
discrimination models. We also uncover evidence that both mis-ranking and mis-scoring may influ-
ence the accumulation of human capital by affecting both the quantity and the quality of formal

T Racial stereotypes (within the classroom) seem to be (at least

education provided to children.
partially) responsible for some forms of discrimination against blacks before they reach the labor

market.

Any observer would quickly point-out that schools’, neighborhoods’, and marriage markets’
levels of racial segregation in Brazil are not comparable to other contexts, in particular to the
North American one.® We emphasize, however, that the relevance of the Brazilian experience to
US policy makers resides on the fact that trends in background diversity within classrooms (due to
government policies that lead to substantial increases in school enrollment rates) mirrors the one
generated by the absorption of Hispanics into the US public schools’ system.” The same is true for
a number of developed countries facing large immigration flows (North-Africans in France, Turkish
in Germany, among others). Moreover, our results also shed light on the experience of developing
countries where stagnation in the quality of education seem to be associated to the democratization
of access to schools (e.g.: South Africa, Kenya, India).!® Therefore, this article offers important

insights regarding teacher behavior within ethinicity /background-diverse classrooms that should

0There is a very recent contribution by Lam et al. (2007) examining a related question but with very different
strategy for high-schools in South Africa. Lavy (2008) employs a strategy very similar to ours in order to examine
the impact of gender stereotypes on grading college admission exams in Israel. Gender differentials in our data are
examined on a companion paper (Botelho et al., 2008).

"The analysis here complements results presented in Rangel (2008), which showed that after controlling for
observed and unobserved parental characteristics, light-skinned (European appearance) children are more likely to
be enrolled in school than their dark-skinned (African appearance) siblings. Conditional on attendance, the latter
are also less likely to attend higher-quality private schools.

8See Vigdor and Ludwig (2007) on school /neigborhood segregation and racial gaps in test scores. See Fryer (2007)
on interracial marriage.

9This is also the case under school desegregation processes (see Guryan, 2006). For a perspective on impacts of
racial compositional changes and its effects over learning, see Hoxby (2000).

10See Glewe and Kremer (2006).



not be uderestimated.

Besides the literature cited above, the discussions presented here draw on insights from
(and aim at contributing to) different branches of the literature in education. This includes the
measurement of grading standards and the estimation of its impact over learning (Becker and Rosen,
1992; Betts, 1995; Betts and Grogger, 2003; and Figlio and Lucas, 2004), the discussion of black-
white test score gaps in Jencks and Phillips (1998), the analyses of statistical discrimination and
stereotypes in Aigner and Cain (1977), Jessen and Fleming (1996), Lundberg and Starz (1998),
and Zebrowitz (1996); and the discussion on grade inflation, signaling, and informative content of
grades (Chan, Hao and Suen, 2007; Millman et al., 1983; and Ostrovsky and Schwarz, 2005).

The reminder of the article is organized as follows. Section 2 discusses in general lines the
conceptual framework that guide the empirical strategy and informs the analyses of results. Section
3 presents the institutional background and previews the data. Section 4 overviews the econometric

identification strategy and presents the results. Section 5 concludes.

2 Conceptual framework

We conceive a model in which parents and schools interact in order to “produce” children’s profi-
ciency in different school subjects. While traditional models in the economics of education emphasize
the combination of school and family inputs, and attempt to identify their relative contribution to
the accumulation of knowledge, we choose to take a different route. The focus here is on the asym-
metric information context that characterizes parents-school interactions. This is particularly the
case when parental formal education is inferior to the one already accumulated by their children.!!
Such parents tend to be over-reliant on the signal issued by transcripts when attempting to asses

the scholastic abilities of their children.

Teachers translate observations in the school environment (private signals) into transcripts
that (publicly) signal to children and their families (absolute or relative) levels of proficiency. Most
importantly, by doing so, teachers inform the acting parties about the potential returns to additional
investments in human capital accumulation. Parents find themselves, therefore, on the position of
investors relying on the asset-return evaluations of more informed experts. Yet, depending on the
use experts make of the private information available to them, they may (intentionaly or not)
misrepresent the information and steer investors’ decisions in one way or the other. In this setting,
any differential treatment received by children of different races (or complexions) within classrooms

feeds back into the parental /individual decision process.

110Or even in a different language, as the case of first-generation Mexican Americans.
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Under this reasoning, it gains importance a better understanding of “signal translation tech-
nologies” available to teachers. In particular, we ought to discuss the use (and misuse) of alterna-
tive evaluation methods, including assessment schemes such as norm-referenced (relative ranking)
or criterion-referenced (competency) grading. As further discussed below, most teachers are in-
structed by the central public-schools authority to use the latter, but that does not mean they
refrain from using the former as a way of motivating students at the top of the proficiency distribu-
tion. For this reason, our empirical analysis contemplates both cardinal and ordinal dimensions of
racial differences in evaluation outcomes. After all, parents may understand returns to investments
in education as a the chance of their child winning a rank-order tournament (as in Lazear and
Rosen,1981) - investment is attractive if a child can perform better than her peers; or they may
simply understand the returns in the form of chances to achieve certification (promotion from one

grade/level to the next).

3 Imnstitutional background and data

3.1 Institutions

The Brazilian pre-college educational system is organized into four levels: preschool (attended by 6
year-olds), primary school (attended by 7 to 10 year-olds), middle/secondary school (attended by 11
to 14 year-olds) and high school (attended by 15 to 17 year-olds).'? The primary school comprises
four school years, the first four grades. The basic disciplines offered at the primary educational
level are Language (Portuguese), Mathematics, Social Studies and Science. All the basic subjects
are taught by the same teacher, but curricular activities also include activities such as Physical
Education and the Arts, which are taught by specialized teachers. For middle and high-schools,

teachers’ subject-specialization is complete.

As in the case of most developing countries, in the 1990’s Brazil witnessed significant progress
in standard educational policy targets. There was, for example, a significant increase in the rates of
enrollment of school-aged children. However, the surge in enrollment was not accompanied by an
increase in the quality of education being provided, particularly in the public schools system.'® To a

large extent, however, the current situation of the Brazilian public school system can be attributed

12 According to federal guidelines, local governments should run on elementary and middle schools (grades 1 to 8),
with the States being responsible for high schools.

13In mathematics, Brazil occupies one of the last positions in the PISA 2006, with an average score of 370. This
performance puts Brazil ahead only of Tunisia, Qatar, and Kyrgyzstan. Several developing countries such as Uruguay
(score of 427), Turkey (424), Thailand (417) and Chile (411) outperform Brazil. The general picture for reading
skills is very similar.



to the increased access to school that took place in the last fifteen years or so. This ‘democratization’
process has had a major impact on the composition of the student body, increasing heterogeneity
within classes, and may very well have contributed to the sluggish improvement in the quality of

instruction offered by public schools.

One of the chief policies adopted to boost enrollment rates was an automatic promotion
scheme. Sao Paulo’s public school system adopted such strategy in 1996. This policy groups
contiguous grades into cycles, and retention can only occur at the end of each cycle. In terms of
pre-college education there are three cycles. Cycle 1 encompasses grades 1 to 4, and cycle 2 covers
grades 5 to 8. In the case of Sao Paulo, high-schools were not included in the automatic promotion
scheme. Under such scheme, a student is promoted to the next grade if she attends more than 75%
of the classes, irrespective of her mastery of the material that was covered during the academic year.
Insufficient proficiency can result in grade retention only at the end of each cycle. In this case, the
pupil must repeat the last grade within that cycle.!* Several international organizations, including
the World Bank, support this policy as an effective way to curb low grade completion and to decrease
drop-out rates. The general lines of the argument are that grade retention could adversely affect
some of the students’ non-cognitive skills (like confidence and self-esteem), increasing anxiety levels
and harming their learning capacity. In this scenario, a better alternative would be the promotion
to the next grade despite the insufficient performance. One should keep in mind, however, that
promotion of unfit students could cause the very same effect, since the underperforming pupils

would be systematically behind their classmates, increasing the dropout rates later on.'”

To some extent, one of the first impacts of automatic promotion schemes is to make grading
by teachers somewhat irrelevant, at least in what concerns the bottom tail of the latent proficiency
distribution. In fact, as a result of decentralized rules regarding grading scales under automatic
promotion, at least 13 different methods of conveying grades were being adopted by schools within
Sao Paulo’s public education system as of August 2007. Different schools adopted different coding
and cutoff grades, ranging from 0-100 numeric scales to A-F letter scales and including simple binary
sufficient /insufficient classifications. Interestingly, this multiplicity of scales has called attention of
education authorities in Sao Paulo. Internal communications provided to the authors indicate, for
example, that the Secretary’s staff had an explicit concern for parents having difficulties to assess

leaning by children that attended schools with different grading scales.!

4 There is anecdotal evidence, however, that after automatic promotions was implemented, retention rates also
fell in end-of-cycle grades (4th grade in particular). It is not clear if this is the result of improved learning or if in
fact end-of-cycle teachers feel they should not be responsible for failing students that the system allowed to get that
far. To the extent failure rates are also interpreted by some as the result of poor teaching, individual incentives not
necessarily align with the planner’s.

15See King et al. (2008).

16The memorandum we had access to was dated July 2006.
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In response to the issues raised by the coexistence of automatic promotion scheme and the
signaling role of grades, the Sao Paulo’s school authority adopted a uniform criterion-referenced
rule in September, 2007. According to these new guidelines, all teachers had to attribute numeric
integer grades ranging from 0 to 10. That is, students must now be allocated to a discrete grid with
11 categories, and passing grade is set at 5 points. Some schools had already been following this
grading procedures, while others had only a couple of months to adapt.!” The rule was also applied
retroactively, since schools employ bimonthly evaluations and the school year starts in February.
Teachers not only had to start evaluating students according to the new scale from October 2007,

but they also had to review early grades in order to re-scale them according to the new guidelines.

Teachers and other school administrators were not given instructions on how to attribute
grades as a function of a student’s observed proficiency level beyond the guidelines imposed by
a uniform school curriculum. The state administration provided pedagogical material aligned to
such curriculum and teachers were supposed to evaluate students according to proficiency in such
material. Nonetheless, no explicit guidance regarding the design of evaluations (except for questions
included at the back of the teacher’s booklet) was given. Nevertheless, schools and teachers still

have complete autonomy to allocate the students in the 11 grading categories.

In our view, the new guidelines introduced noise on teachers’ grading technology. Therefore,
some of the empirical results presented below can be understood as a function of the adaptation to
the new rules. Before proceeding with our econometric analysis we describe our data and introduce

the computation of indicators we consider relevant.

3.2 Data

The Sao Paulo’s Secretary of Education has agreed to share with the authors, under cooperation and
confidentiality agreements, detailed information of the universe of students in the state’s education
system. We merged data sets from three distinct sections of their data bank: standardized tests of
proficiency, matriculation information, and transcript records.'® In what follows we refer to them

as blind scores, flow measures and non-blind grades.

The blind scores: Blind scores are collect in the context of SARESP!. It consists of a

statewide exam taken by students enrolled in grades 1, 2, 4 (elementary school), 6 and 8 (middle

I"Unfortunately, the Secretary has no record of grading scales within the system (except for a small sample subject
to an informal survey in 2006). The authors are working on a universal retrospective collection of such information.

18The Secretary itself had not attempted to combine these data. Each section of the data-set is responsability of
a different department, so that this is the first time this data is used in the final integrated format.

19 Sistema de Avaliacdo de Rendimento Escolar do Estado de Sao Paulo, or State of Sdo Paulo System for Evaluation
of Scholastic Performance.



school), and 11 (high school) in the state government-run schools . The test has been applied in
slightly different formats since 1996. This paper uses data from its 10th edition, which took place
in 2007 and had over 1.8 million test-takers in approximately 5,200 schools. To gain a better un-
derstanding of the conditions, students, teachers, and school staff also answer a survey that asks
questions on socioeconomic status, study habits, teaching and pedagogical practices, and percep-

tions about the school environment, among others.?"

Its chief purpose of such exam is to measure the students’ proficiency on the subjects (top-
ics) assigned to each specific grade. The exam in 2007 had two sets of questions covering Math
and Portuguese language. The Math set contained 30 multiple choice questions. The Portuguese
language component depends on the grade being tested. For grades 1 and 2, the students had to
write short answers to objective questions. For the other grades, students were asked to answer 30
multiple choice questions and write a short essay.?! The exams were taken in late November, close
to the end of the academic year, during class time and in the same place the students take regular
classes. Grading is electronic for the multiple-choice questions: students mark their choices in a
test sheet, that is scanned and graded automatically, without human interference. This grading

procedure assures that a completely blind score is obtained.??

Students took the exam in two consecutive days, one for each subject. Since 4th, 6th, 8th
and 11th graders, which are the focus of this paper, can attend classes either in the morning, in
the afternoon or at night, a different exam (yet similar in difficulty) had to be prepared for each
group. All students that usually attend classes during the same school shift took the same test. The
State Secretary of Education hires an independent institution to prepare the exam, according to
predetermined guidelines. To oversee the students during the test, teachers from other schools are
mobilized, such that students are supervised by a teacher different from their regular ones. External

observers are also assigned to each schools to guarantee the strict fulfillment of all rules.

Microdata on these tests’ results are provided in two formats. First, proficiency scores in each
subject are provided after application of Item Response Theory (IRT) methods. These scores are
also converted into a (grade-subject-specific) four step classification system that reflects educators’
consensus regarding levels of proficiency (below basic, basic, sufficient, more than sufficient). Pro-
ficiency in the essay portion of the Language exam is reported in a separate scale. Second, number

of correct answers in the multiple-choice portion of the exam is reported. From these we construct

20Unfortunately, data on teachers were not collected with identifiers. We are, therefore, prevented from merging
these sections of the data with the outcomes for students.

21The scores employed in our analysis do not take into consideration the written sample section of the exam.

22The exams taken by 1st and 2nd graders in 2007 were not graded in a strictly blind way. 1st graders are actually
graded by their own teachers, while 2nd graders are graded by a team of teachers from the same school they attend.
We, therefore, do not explore the SARESP data regarding these children in our analysis.



the percentage of correct answers and convert it into a 0-10 scale using standard nearest-integer

rounding rules.

Individual-level results from SARESP are not made publicly available to children, parents,
or schools. Until 2008 school-level results were not used in any explicit accountability system either,

and have been serving the sole purpose of “diagnosing” the entire educational system.

The flow measures: Matriculations in the entire state of Sao Paulo is centralized by the
Secretary of Education. Besides being a provider, the Secretary is responsible for regulation of the
private schools system. It also maintains straight cooperation agreements with all Municipality-run
schools across the state. The centralized system exists, therefore, as a way to avoid that parents
matriculate their children in more than one school in order to guarantee a slot. In the past this
practice has itself led to a number of children that could not be absorbed by the system (since some
had taken two or three slots). This system offers interesting ways of tracking student mobility within
the system, specially in the case of dropout and migration between public and private systems, or

even between schools.??

The non-blind grades: we take advantage of a unique administrative data set containing
detailed information regarding scores and attendance records for each student in the State of Sao
Paulo’s school system. The complete set of report cards available to us include information on
bimonthly evaluations and attendance tracking for every school subject. We employ most of this
information below. A grade is assigned as an integer between 0 and 10, while attendance rate is
reported by teacher as an integer between 0 and 100. As mentioned above, the passing average

grade per subject and for all schools is set at 5 points.

Table Al in the appendix presents grade-specific averages of selected indicators from our
final data set.

3.3 Relevant indicators of grading practices

Our premise is that despite the irrelevance of school grades to determine promotion in most of the
grades, they still can serve as a signal to students and parents. In such context, we need to come up
with measures of how much noise the new grading guidelines added to the transcripts signal sent
to parents. In particular, we start by trying to describe heterogeneity of grading standards across

classrooms within the system according to both cardinal and ordinal perspectives.

23The private schools system has the reputation of providing better quality education. Evaluations run by the
federal government confirms that this is the case on average. There is a lot of heterogeneity, but parents seem to
believe they could offer better chances to their children by enrolling them in private schools.



Consider first that teachers who cannot (or feel they should not) fail students due to insuf-
ficient proficiency, will inflate grades so that passing standards are achieved. In this static context
grade inflation refers to the phenomenon of giving grades that overstate the underlying proficiency
of students on a specific subject. We, therefore, define as grade inflation in a classroom the average
increment in grades given by teachers relative to the proficiency levels indicated by blind scores.
We convert teacher’s 11 points scale into a 4-point scale by dividing the range into equally sized
intervals (0 to 2.5, 2.5 to 5, 5 to 7.5 and 7.5 to 10). This new teacher scale is compared with
blind-scores’ proficiency scale. The classroom level average differences between non-blind and blind
scales is then computed. Positive numbers indicate teachers are inflating proficiency levels. Figures
1A and 1B present histograms of this measures across schools by grade for Math and Language,
respectively. In both cases inflation is widespread. Lower grades are more heterogeneous while on

higher ones there is more inflation on average, particularly in the case of Mathematics.

Since grade inflation and grade deflation can be present within the classroom and may cancel
each other out in the end, we also investigate an alternative aggregate indicator. We investigate
the propensity of teachers to differentiate students within the same classroom. That is to say, we
measure the probability of a teacher assigning the same level of proficiency to two different students
and compare it with the probability obtained for that same classroom using the scale derived blind
scores.”* We refer to this measure as bunching. Teachers that produce more bunching are avoiding
the use of their grades as an instrument of differentiation among students (what reduces the relative
content of the information conveyed by transcripts). Histograms of this measures (where the unit
of observation is the classroom) are presented in Figures 2A and 2B. Here the evidence indicates
that, relative to the actual bunching of proficiency measured by standardized tests, the average
teacher does not produce more bunching when grading their students on Math. The same is not
true on Language evaluations, where the average teacher tends to relatively reduce differentiation
among their students. In both cases, as in the case of grade inflation, a lot of heterogeneity across

classrooms/teachers is observed.

These two indicators provides with insights regarding teachers behaviors, but they leave
aside the possibility that students would receive transcripts that put them on a position relative
to their classmates that is different from the one indicated by their blind proficiency scores. We
therefore turn to measures of ranking within the classroom in order to turn the spotlight to relative
positioning issues. We say that teachers produce reshuffling when their grades rearrange the ranking

of students within the classroom.

24The mechanics is equivalent to the measurement of a fractionalization index, since we measure the chance of
finding two students in the same classroom having achived the same proficiency level.
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However, in the presence of bunching, ranking ties within class are not unusual.?® We
are, therefore, required to use ranking measures that are purely ordinal.?® In order to tackle this
issue we use two alternative ranking measures: fractional and classical ordinal ranking.?” Since
ordinal ranking attributes a distinct ordinal number for every student, including students that
receive the same grade, an alternative way to construct such ranking under the presence of ties
is to use a random criteria to brake ties. To verify the robustness of our results under the use of
fractional ranking, we undertook 1,000 replications of our empirical exercise (using a random tie-
braking criterion) and look for the dispersion of the distribution of estimates obtained.?® The results
reveal that the empirical distribution using ordinal rankings provide very tight bounds around the

coefficient obtained using the fractional version of the rankings.

Figures 3A and 3B summarize findings regarding reshuffling across classrooms in our sample.
The histograms plotted are measures of the average absolute change in percentile rankings within a
classroom. They reveal that for both Math and Language evaluations, reshuffling tends to be more

pertinent for students on higher grades.

3.4 Intra-classroom differentials

In the context described so far, a relevant question is to what extent different groups of students
are affected by a noisier evaluation system. There are at least two reasons why teachers can
systematically mis-evaluate the proficiency of students with certain attributes (like males, or blacks).
First, the teacher may merely dislike people with those traits, imposing punishments that can take
both cardinal and ordinal forms. Second, teachers may be more sophisticated, and want to evaluate
proficiency according to some unobservable attribute which is correlated with the observed trait
(race, gender). In this case, the characteristic itself conveys information, and can help the teacher
to generate a better ranking according to this latent attribute. For example, suppose that teachers
would like to rank students according to their overall scholastic aptitude, which is correlated with

family background. One private signal of aptitude received by the teacher is the score in the regular

2 Ties are particularly common for the non-blind grade ranks, since very often teachers attributes the same grade
for different students of the same class.

26We say that a within class rank is purely ordinal if the mean of the rank variation between blind and non-blind
ranks is always zero.

2T According to the fractional ranking items that compare equal receive the same order indicator, which is the
mean of what they would have under ordinal rankings. In ordinal ranking, all items receive distinct ordinal numbers,
including items that compare equal. The assignment of distinct ordinal numbers to items that compare equal can
be done at random, or arbitrarily, but it is generally preferable to use a system that is arbitrary but consistent, as
this gives stable results if the ranking is done multiple times.

28For both ranks, fractional and ordinary, the actual within class ranking measure used in empirical exercises is
given by R;; = '—’7%1, where r;; and n; denotes the rank of the student ¢ in the class j and the number of students
in class j, respectively.
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in-class exams, but attributes that are associated with family background — like personal hygiene,
or how often parents visit the school and meet with teachers — may also reveal information relevant
to this latent attribute — aptitude — the teacher wants to infer. In this circumstance, two students
that have different traits (like personal appearance) but got the same score at the exam may receive
a different grade. Of course, these two sources of discrimination are well know in the economics
literature: the first is taste discrimination, whereas the second falls under the realm of statistical

discrimination.

Considering the different nature of the exams applied within the school context by teachers
and the standardized ones adopted for external monitoring of learning, any comparison of scores
is not a trivial task. One can expect that, since teachers receive an uniform curriculum from the
external examiner, their evaluation should reflect at least partially the same skills and cognitive
abilities. Therefore, blind scores should approximate a counterfactual for non-blind ones. Nonethe-
less, since the blind and non-blind scores have different distributions for both subjects (Math and
Language), some form of normalization is necessary for an appropriate comparisons. The panels
in Figures 4A and 4B presents the histograms of both exams for both subjects for each race and
each grade.? The panels indicate that the distributions of the non-blind scores (for both subjects
and races) are skewed to the right in relation to the distributions of the blind scores with bunching
around proficiency level 3 (or more precisely, grade 5). The existence of grade inflation for non-
blind scores combined with the fact that the distributions of blacks’ scores (for both subjects and
tests) are skewed to the left when compared to their white counterparts makes cardinal compar-
isons particularly troublesome. Since blacks are overrepresented at the lower tail of the blind scores
distributions, grade inflation per se might generate a discrimination against whites when simple
cardinal comparisons are employed. However, the coexistence of cardinal discrimination against

whites with ordinal discrimination against blacks is possible.?”

We turn to testing for the presence of discrimination on grading by statistically testing
if there is any difference between a child’s assessment generated by the non-blind and the blind
performance measures, and if such difference is strongly associated to his or her race. If this is
the case, considering our discussion of grading criteria, either non-blind grading is “unfair” or
standardized tests have a biased design that do not reflect characteristics considered important by
teachers. Both yield important policy implications. In our empirical exercises we go a long way
trying to eliminate potential biases from the omission of aspects that are both associated to race

and may explain differences in proficiency measures. The identification strategy is detailed in the

29Gee also Table A2 for descriptive statistics.
30These two different forms of discrimination can have different consequences for students depending on how
parents and children respond to teachers discrimination on the ordinal and cardinal dimensions.
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next section.

4 Identification strategy

In this section, we outline our estimation strategy. We assume that differences in blind scores
and non-blind grades are generated by error-components as in a signal extraction problem. We
hypothesize that blind scores are subject to classical measurement error (mean zero, and zero
covariance with latent proficiency and its components) while non-blind grading may be subject to
non-classical components due to difficulties faced by teachers when translating exams results and

classroom interactions into transcript-format grades.

4.1 A simple version

Consider two alternative measures of proficiency:

Vi = Vi T €5 (1)
where the evaluation system is indexed by &k (/N B=non-blind, B=Dblind), y;; represents latent pro-
ficiency in a subject and efj indicates a noise that characterizes a signal-extraction problem. We
consider that proficiency is ultimately a function of individual /family characteristics, previous in-

vestments, student effort and teacher characteristics:

Yi; = X8+ (2)
Both teachers and the econometrician face imperfect observability of proficiency’s components,

which we further decompose into unobservables at teacher/classroom and individual levels, respec-

tively:

v = Xyb + oy + Zy (3)

We also assume that blind scores, as discussed above, cannot have errors that are non-
classical. The same is not true for the non-blind grades. Now consider that we examine, in the
context of the populational regression function, the influence of observable (by teachers and the

econometrician) individual characteristics over available measures of proficiency within a classroom:

E[yf] /X,Lj,OéJ} :Oé]‘i‘Xleﬁ—FE Zzl’}/‘i‘ﬁfj /Xijuaj (4)
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Ordinary least squares’ estimators of the impact of z, over observed proficiency would then
be:

OF [y5; /X5, oy ] 23 [Z£7+€fj / Xij, ]

&z‘gj = Ot 89&% ()
_ 6r+8E [Zz/ /XZ],OéJ] +8E [Efj /XU,O[J]
Oxy; Oxi;

a function of the actual impact over latent proficiency, the indirect impact filtered by the omission
of other characteristics correlated with x,, and the relation between such characteristic and the

measurement error.

When exploring the availability of the two measures of proficiency, what we can uncover as

the r-th slope parameter of the difference between non-blind grades and blind scores is:

OF [yNP —yb /1 Xij, 0] _ 0E Wi” /Xy, a5] OB [yf} /Xij, 0]
Oy Oy Oy
OE [GZ]}[B /Xz‘j, O{j] 8E [65 /Xij, Oéj}
- oz’ B oxl (6)
ij ij

and, since the blindly scored test is subject exclusively to the effects of classical measurement error,

this is equivalent to:
8E [ygB — yg /Xz'ja O[j} _ 8E [GgB /Xij7 Oéj] (7>
oxl ox!

ij i

Therefore, when measuring the impact of race over the difference between blind and non-blind
evaluations, we uncover the marginal effect of race over the transcripts’ non-classical measurement

error expected value.

4.2 A more general version

Consider alternatively that teachers proceed with their evaluation also directly weighting some child
characteristics they consider relevant (say, non-cognitive dimensions observed by the teacher but

not by the econometrician), so that:
B * B
Yij = Yij T € (8)
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?JgB =y + 0+ €£}[B (9)

The replication of the exercise above yields:

E[yY? /X, 0;] = (o +a;) + X;;,8+ E [Zz /Xz'j’%'] (y+7) + E [e}? /Xij,05]  (10)

so that:

OF [yNB — yP /Xy, a5 OE 7, | Xij,a;] _  OE[eNP /Xy,
[ J 8$T]/ J ]} — [ 82‘7« J J]’Y"‘ [ jaJ{r J J} (11>
i 4] i

In this case, ordinary least squares estimates identify the relevance of a particular individual
characteristic via its impact over measurement errors in the non-blind test, but also any indirect

influence due to correlation with non-observed components of what teachers call proficiency.

5 Results

We perform our empirical exercises in two steps. At first we try to identify the existence and
robustness of the impact of race over the difference between non-blind and blind measures of profi-
ciency. We then go about investigating if there is any detectable sign of such measures over observed
behavior. We investigate five alternative measures of proficiency, and look at both cardinal and
ordinal measurers. The cardinal measures used are: proficiency indicator (the student has achieved
minimum requirement in the subject), and the direct difference between teachers’ grades (in a 0
to 100 scale) and the percentage of correct answers in the SARESP exam. The ordinal measure
encompass: an indicator for above the classroom’s average proficiency; an indicator for best perfor-
mance in classroom (achieving the maximum score within the classroom); and the percentile rank

within the classroom.

Table 1 presents the estimations of models that focus on proficiency in both Math and
Language. Blind grades unequivocally produce a more lax proficiency standard for both white and
black students. An average black student is 7.5 times more likely to be recognized as proficient by
her teacher than by the blindly scored test. The figures also reveal that blacks tend to benefit more
from these lower standards. Raw differences after controlling for classroom fixed effects indicate, for

example, that blacks are 1.1 percentage points more likely to be deemed proficient in Math (relative
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to the blind classification) than their white counterparts. This is equivalent to a 10% increase in the
probability of being considered proficient. Results for Portuguese Language are even more striking,
and reach a 4.9 percentage points difference. The inclusion of controls in the regression reduces
some of these effects. We have attempted to measure socio-economic status (parental education and
household environment) and intrinsic student ability on both subjects (scores on the 2005 version of
SARESP). Most importantly we have seriously attempted to uncover measures that reflect student
behavioral characteristics such as attendance records, attendance self-reports, grades on Physical
Education activities, and history of failure and school transference. Under the automatic promotion
policy, failure and transfers are almost entirely related to behavioral problems. The inclusion of
these variables reduces the size of the detected effects, particularly in the case of Language, but the
parameters are still significantly different from zero and positive. The bottom line is that blacks
tend to be favored relative to whites in the context of non-blind grading. As discussed above, this
is not surprising, considering that blacks’ proficiency levels (blindly scored) sit to the left of the

whites’. When inflating grades for all students, teachers necessarily favor blacks.

When we turn to ordinal measures the picture that emerges is different, however. Table 2
focuses on the probability of assigning grades above the classroom mean as a form of relativizing
proficiency measures. The model reveals that in both Math and Language, teachers are less likely to
rate black students as above the mean (relative to the blind scores) than their white counterparts.
A black student is 0.6 percentage point less likely to be above the Math average (1.31% of the
baseline average) and 0.4 percentage point less likely to be above the Language average (0.83%
of the baseline). While the estimator seems insensitive to the inclusion of covariates in the case
of Math, the same is not true for Language. This is the case because Language grading may be
more intensive on classroom interactions (Language information is gathered when students speak,

for example) than Math grading (based on problem solving abilities).

The ordinal discrimination patterns also emerge when we focus on the “best in class” indi-
cator. Table 3 reveals that blacks are less likely to be at the top of their classes according to their
teachers (relative to the blind measures) in comparison with their white classmates. For Math the
difference in 0.5 percentage point and for Language it is 0.6 percentage point. In relative terms

these correspond to 6.9 and 8.6%, respectively.

Table 4 summarizes both cardinal and ordinal differentials by looking at differences in grades
in a 0 to 100 scale and on the percentile rank within the classroom, respectively. Both measures
indicate that blacks are underscored and underanked by their teachers, relative to what blind
scores would suggest and in comparison with white students. It is important to notice that the

cardinal measure now reveals that, on average, blacks fare worse. Combined with the results on the
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proficiency indicator above, this suggests that most of the discrimination against blacks occur at

the top of the distribution, where competition seem to be fiercer.

In order to shed more light into this issue, in Table 5 we present estimates of ordinal differ-
ences (percentile rank) at different sub-samples of students (defined according to proficiency levels).
In practice, we stratify the sample and produce new estimates of ranking within classrooms in
each subsample. Proficiency levels can be defined either in accordance to blind scores or according
to grades assigned by teachers. Both strategies are employed. The first two columns, based on
SARESP scoring indicate, even if not overwhelmingly, that ranking changes that favor whites are
larger among proficient students in both Math and Language examinations. They are still signifi-
cant among the non-proficient ones, however. When we turn to levels defined by teacher grades the
results are more striking. All the ordinal discrimination against blacks seems to be concentrated
in the group teachers allocate to the top fourth of the grading range. We confirm, therefore, that
the teachers’ ordinal discrimination practices are more important for students that perform better,
while the ones in the back are basically being favored by the grade inflation imposed by automatic

promotion.

These findings seem to confirm that cardinal measures of discrimination in grading may be
deceiving. Blacks can be favored by teachers in order to achieve some minimum proficiency require-
ment, but the data also reveals that they are ordinally unfavored when disputing ranking positions
at the top of their classes. We are not at a position to infer the source of such differential treat-
ment, however. We conjecture, nonetheless, that most of the impact can be tied back to statistical
discrimination when assigning and rounding grades within the classroom. Well intentioned teachers
can very well try to explore all the information available to rank students as they should be ranked.
This results in a self-sustaining equilibrium with blacks being unfavored because they are expected
to be receiving less investments from parents, and parents investing less because of the signals sent
by teachers about their children’s scholastic abilities. To illustrate our reasoning, Table 6 presents
the estimates of cardinal and ordinal measures of discrimination by school grade. What we consider
revealing in these numbers is that discrimination against blacks is reduced after the elementary
level is concluded. Our conjecture here is that statistical discrimination would imply reversion of
the expectations, since teachers know black kids that get far in school are probably “survivors” of
creaming implicit in the schooling process. In other words, teachers may start to consider that a
black child that gets far in school is probably better than the average white classmate. Even though
we do not find significant positive discrimination in later grades, there is clear evidence that the

negative discrimination is dramatically reduced (if not eliminated).

The bottom line of the empirical exercises presented here is that depending on how parents
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respond to cardinal and ordinal differential treatment, or how labor markets are structured (say as
tournament-like contracts or not), there may be incentives within the school that lead to differential
pre-market factors’ accumulation. We conclude our empirical analysis with a glance at the impacts
of inflation and reshuffling measures on parental and child decisions related to the accumulation of
skills. Table 7 presents results of regressions of dropout rates, migration to private schools (search for
quality), students’ satisfaction with leaning process, and students’ motivation to learn Math and
Language materials, against the cardinal and ordinal measures discussed above. Grade inflation
has impacts that are implicit on the automatic promotion policy. Yet their impacts go beyond the
promotion effect. A child that has her grade inflated above her actual proficiency level is less likely
to drop out (even after conditioning on being promoted). The child is also more satisfied with
the learning process, but seem to be less likely to migrate to a private school. Ordinal measures
on the other hand, indicate that reshuffling tends to slightly reduce dropout among the favored
children, it also increases the chance of investment in private education, and has positive impact
over satisfaction and motivation. In that sense, the overall impact of discrimination of blacks in
our study may go in both directions. There is little doubt, however, that ordinal discrimination
has clear negative impacts over children’s non-cognitive abilities and over the probability of parents

investing in higher quality education.

6 Conclusions

The present article examined the hypothesis that racial differences in labor market outcomes are
the result of lower investment in the accumulation of skills or of pre-market factors by individuals
of African decent. The reasoning presented focused on the existence of differential treatment within
schools. In particular, the article investigated teachers’ role in informing parents of their children’s
scholastic abilities. If children’s perceived ability increases the return to parental investments, or if
teacher’s assessment influences some key non-cognitive aspects of a child’s life (such as self-esteem,
confidence and motivation), any differential treatment by teachers could very well reinforce racial

gaps in the accumulation of human capital.

We examined Brazilian data on teachers’ grading of elementary, middle and high-school
students based on non-blind evaluation methods and compared it with evaluations resulting from
standardized tests taken by the same children within the same classrooms and scored without
human interference. Robust and consistent underscoring and underranking of blacks relative to
whites were identified both on Math and on Reading/Grammar evaluations. Ordinal discrimination
was particularly true for children at the top of the distribution of latent proficiency, while positive

discrimination was identified among the lower-proficiency kids. Differences between cardinal and
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ordinal measures of discrimination were discussed, and their impact over investments in the quantity
and quality of education was investigated. We conclude that there are grounds to support the
hypothesis that differential accumulation of skills between blacks and whites in our context can
be associated to imprecise signals of scholastic abilities issued by teachers. This suggests that
evaluation systems within schools are a potential target for public policies that attempt to curb

racial differentials in schooling.
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Figure 1A: Grade Inflation by grade: Math
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Figure 1B: Grade inflation: Language
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Figure 2A: Bunching in Math
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Figure 2B: Bunching in Language
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Figure 3A: Reshuffling in Math
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Figure 3B: Reshuffling in Language
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Figure 4A: Proficiency Lervel in Mathematics
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Figure 4B: Proficiency Level in Language
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