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Academic rank, socioeconomic rank, and educational outcomes:
longitudinal evidence from Chile
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ABSTRACT
Whilst a growing literature has documented the link between academic
rank and educational progression, the effect of socioeconomic rank on
these outcomes has been largely neglected. Using longitudinal data
and exploiting the idiosyncratic variation in test score distributions
across secondary school classes, I analyze the impact of within-class
academic and socioeconomic rank on educational outcomes in Chile. I
show that being relatively advantaged (socioeconomically or
academically) compared to one’s classmates leads to a greater
likelihood of positive educational progression outcomes. Results
suggest socioeconomic rank is not simply proxying the influence of
within-class academic rank on young people’s educational progression.
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1. Introduction

The influence of school and class peers has been widely studied. A vast literature on peer effects has
argued about the benefits of surrounding yourself with high-performing peers (Booij, Leuven, and
Oosterbeek 2016; Kremer and Levy 2008; Sacerdote 2011; Whitmore 2005), and drawbacks of
sharing the school or classroom with low-performing peers (Carrell, Fullerton, and West 2009;
Carrell, Hoekstra, and Kuka 2018; Lavy, Silva, and Weinhardt 2012).

However, there is another mechanism through which peer’s characteristics affect educational
progression outcomes: ordinal position – otherwise known as ‘rank’. Rank effects are a particular
type of peer effect relating to their relative position in their school or class. According to the psychol-
ogy theory on Big Fish Little Pond effects (BFLP, Marsh 1987), since students lack information about
their ability (Stinebrickner and Stinebrickner 2012; Zafar 2011) they use their relative ability (rank) as
a marker of their true ability – or comparative advantage – and compare their achievements against
their school or class peers. Literature has indicated BFLP effects impact a range of outcomes such as
academic self-concept, motivation, and aspirations (Roy, Guay, and Valois 2015; Wentzel et al. 2010);
which in turn influence academic effort, interest and attainment (Alivernini and Lucidi 2011; Marsh
et al. 2005; Marsh and O’Mara 2008).

Using data from the UK, US, Sweden, Italy and Greece a flourishing literature on academic rank1

has reported rank determines subject choice and track selection (Goulas, Griselda, and Megalokono-
mou 2022; Murphy and Weinhardt 2020) and is positively linked with tests scores, the probability of
finishing high school, attending college, and choosing STEM (Murphy and Weinhardt 2020; J.
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Carneiro et al. 2024; Dadgar 2021; Delaney and Devereux 2022; Denning, Murphy, and Weinhardt
2023; Elsner and Isphording 2017; Payne and Smith 2020). Also, the literature has reported academic
rank to be negatively linked to violent behavior (Comi et al. 2020) and behavioral issues (Cicala, Fryer,
and Spenkuch 2018), higher conscientiousness (Pagani, Comi, and Origo 2021) and higher earnings
(Dadgar 2021; Denning, Murphy, and Weinhardt 2023).

Despite the strong association between a student’s academic achievement and socioeconomic
status, the study of the role of students’ ordinal socioeconomic position in determining future edu-
cational achievements has been mostly neglected. The literature on socioeconomic rank has
focused on other outcomes such as political preferences, mortality, health and mental health,
among others (Brown-Iannuzzi, Lundberg, and McKee 2021; Kraus, Tan, and Tannenbaum 2013;
Paffenholz 2022). Jerrim, Lopez-Agudo, and Marcenaro-Gutierrez (2021) is the only paper that to
my knowledge analyses the role of ordinal rank socioeconomic status in explaining educational out-
comes and finds socioeconomic rank to be negatively associated with grade retention and positively
associated with performance in standardized tests and attitudes toward school. The related literature
on relative income or wealth deprivation has posited that since individuals have interpersonal pre-
ferences, the comparison to others doing better is associated with worse health outcomes and lower
well-being, social and job satisfaction, among others (Balsa, French, and Regan 2014; Eibner and
Evans 2005; Luttmer 2004). The few papers that have examined the role of relative deprivation on
educational outcomes suggest relative deprivation negatively affects educational attainment
(Destin et al. 2012; Esposito and Villaseñor 2019; Verkuyten 2016; Wilkinson and Pickett 2007), but
also that the effect fades away when controlling for absolute measures of family background (Nieu-
wenhuis and Chiang 2021).

This paper builds on such previous work by using administrative records from over one million
students to investigate how rank position within one’s class (both academic and socioeconomic)
impacts education progression outcomes in Chile. It contributes to the literature in several ways.
First, I investigate the impact of both academic and socioeconomic rank on educational progression
outcomes. As noted above, very few previous studies have considered this issue, including whether
academic and socioeconomic rank effects are offsetting or adding to one another. Secondly, I do this
in Chile, a country where rank effects have not been studied before. Third, I follow the approach of
Murphy and Weinhardt (2020) and estimate the impact of 10th-grade class rank (instead of school-
rank or single-class schools) on future educational outcomes. This is important as students are more
likely to know their relative position within smaller groups (i.e. classes versus schools) (Thijs, Verkuy-
ten, and Helmond 2010; Townsend 2007). Finally, the data I use includes two measures of students’
achievement: Grade Point Average (GPA) and standardized test scores, which allows for a more com-
plete identification of achievement, thus allowing a better identification of the rank effect of GPA
compared to what has been previously done in the literature.

Results show that conditional on individual characteristics and class-cohort fixed-effects, being on
the top of one’s class compared to the bottom in both academic and socioeconomics terms leads to
increases in the probability of completing secondary education, enrolling in higher education, enrol-
ling in academic rather than vocational higher education, enrolling in a STEM subject and complet-
ing higher education. This suggests that despite the well-known correlation between academic
achievement and socioeconomic status, the ranking effect of these measures operates indepen-
dently, and both affect educational progression outcomes for years after rank is measured.

Teachers’, parents’, and child’ expectations could act as mechanisms beneath the effect of rank.
Educational expectations are influenced by resources related to family socioeconomic status (Sewell,
Haller, and Portes 1969), and individual-level factors such as cognitive ability, parental influence, and
academic achievement; which also influence educational attainment (Andrew and Hauser 2011;
Bozick et al. 2010; Sewell, Haller, and Portes 1969). The way in which parents and schools respond
to student rank and allocate their resources may affect the direction of the effect of rank on edu-
cational outcomes. If a school allocates more or higher quality resources to the top performing stu-
dents (Allen and Sims 2018) or teachers’ pay more attention to more advantaged students (Pop-
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Eleches and Urquiola 2013) the effect is likely to be positive, but the opposite holds true if schools
allocate better resources to the least able students. Similarly, parents may change their involvement,
behaviors, and expectations according to how advantaged or disadvantaged their children is with
respect to their peers, which will also impact the direction of the effect (Murphy and Weinhardt
2020). Finally, there are institutional factors external to the students who are determined by rank.
If, for example, teachers grade on a curve, having a lower rank tends to reduce student’s GPA and
hence, their educational progression (Calsamiglia and Loviglio 2019). Rank effects can also affect
educational progression in settings where rankings are used to prioritize college entry.

The paper now proceeds as follows. Section 2 describes the data, and Section 3 presents the
methodology. Results follow in Section 4, with a discussion presented in Section 5.

2. Materials and methods

2.1. Data

I draw on a set of publicly available2 Chilean administrative registers. These form a longitudinal
dataset following individuals who took math and language examinations (‘SIMCE’) when they
were in the 10th grade at age 15 and 16, through tertiary education.

SIMCE is a standardized test administrated annually by the Ministry of Education of Chile3 used
to measure students’ progression in Math and Language at certain grades. Test scores from SIMCE
are comparable across schools and years. Average test scores are publicly disclosed and strongly
disseminated at the aggregate school level, but results are never informed at the student level.
When students take SIMCE, their parents also answer a questionnaire that includes questions
about family background (average response rate of 79.5%). I use all the cohorts that took
SIMCE in the 10th grade between 2003 (first-year data available) until 2012,4 linked to data on
secondary and/or tertiary education outcomes between 2007 and 2019. Importantly, I can
observe the students’ GPA – a continuous measure of a student’s average achievement across
subjects that ranges between 1 and 7. Further information on Chile’s education system is provided
in appendix 1.

A key advantage of these data is that it contains information about the class to which each
student attended in each year. Another is that allows me to observe non-continuous trajectories,
e.g. those of students who repeated grades, changed from institutions, dropout and then went
back to education, or simply took some time in between secondary and tertiary education.
Finally, it also includes information on individual and family characteristics that could influence
the link between socioeconomic rank, academic rank and educational outcomes.

2.1.1. Sample selection
The initial sample contains 1,109,717 students who took the SIMCE tests in the 10th grade between
2003 and 2012, distributed across 36,060 classes and 12,519 schools. I exclude those in classes with
less than 10 students (N = 2415 students from 335 schools) and those with no information on GPA (N
= 14,718, corresponding to 1.3% of the sample). This leaves a total analytic sample of 1,092,584 stu-
dents distributed across 35,650 classes and 12,266 schools. These pupils are then ranked according
to their academic and socioeconomic position within their class and school. The average class and
school size are 33.4 and 172 students, respectively. A comparison of the population and sample
descriptive statistics for the outcome variables is provided in appendix Table A1.

2.1.2. Measurement of human capital
Following previous literature (Carneiro et al. 2024; Comi et al. 2020; Dadgar 2021; Elsner, Isphording,
and Zölitz 2021; Pagani, Comi, and Origo 2021), I use students’ 10th-grade GPA as my preferred
measure of human capital. GPA is a continuous measure of student’s average achievement across
subjects5 that range between 1 and 7. GPA is measured at the end of the year, and the grade in
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each subject is based on several tests the students give throughout the year to evaluate their accom-
plishment of the learning goals and understanding of the national curricula defined by the Chilean
Ministry of Education. The minimum passing grade is 4.0.

Whilst standardized test scores have the advantage of being an objective measure of achieve-
ment and have been used by a relevant part of the literature to measure academic rank
(J. M. Delaney and Devereux 2021; Denning, Murphy, and Weinhardt 2023; Elsner and Isphording
2017; Murphy and Weinhardt 2020), the choosing of using GPA over SIMCE (a standardized test
score) as the preferred measure to create academic rank is based on two grounds. First, SIMCE stan-
dardized scores cannot be used because its matrix design (similar to other international standardized
test scores such as PISA) makes individual results not valid to understand individual learning and has
huge measurement error at the individual level. Relatedly, SIMCE standardized test scores are less
salient than GPA. Salience is a key characteristic of rank measures because for a student to
respond to their rank, they need to have some knowledge of it (J. Delaney and Devereux 2022;
Murphy and Weinhardt 2020). The literature has reported a strong and positive correlation
between objective and self-perceived ability rank, which indicates students do indeed have some
knowledge of their position in the hierarchy (Elsner and Isphording 2017; Pagani, Comi, and Origo
2021; Yu 2020). Since SIMCE standardized test scores are not reported back to students, it is imposs-
ible for students to deduct their rank using this measure. Conversely, students are likely to have good
knowledge of their own GPA as well as the GPA of their class peers. First panel in appendix figure A1
shows the distribution of GPA.

2.1.3. Measurement of socioeconomic background
To reflect the fact that socio-economic circumstances are multidimensional and cannot be captured
by a single indicator alone (OECD 2017; 2016), and to obtain a continuous measure of SES circum-
stances that allow me to rank students within their class, I follow Jerrim, Lopez-Agudo, and Marce-
naro-Gutierrez (2021) and create a composite measure of socio-economic status. The continuous
socio-economic status index was created by applying item response theory (IRT)-graded response
models to the categorical variables that are present for all cohorts in the SIMCE questionnaire:
paternal education, maternal education, and household income; thus, reflecting different aspects
of children’s family background. Higher values of the SES index reflect higher socioeconomic advan-
tage. I standardized the SES index within cohort, so the index has mean 0 and standard deviation 1
(see the appendix, Table A2). Second panel in the appendix, Figure A1 shows the socio-economic
status index distribution.

Salience is also relevant for socioeconomic rank: for a student to respond to it, they need to have
an idea about their relative socioeconomic position within their class. Whilst students are not
officially informed of their peer’s socioeconomic status, the literature has established they effortlessly
and unconsciously learn this through repeated interaction based on subjective judgements about
their own and their peers’ economic resources (income, wealth, education and occupational pres-
tige, among others), sociocultural experiences within their families, school and workplace, and
social comparisons (Brown-Iannuzzi, Lundberg, and McKee 2021; Kraus, Tan, and Tannenbaum
2013; Stephens, Markus, and Taylor Phillips 2014). Whilst this learning process may also occur at
the school level, daily interaction within the classroom allows classmates to assess each other’s socio-
economic background as well as obtain detailed information on each other’s family resources
(Chiang and Lareau 2018). In Chile, the literature has established university students can accurately
ascertain the socioeconomic position of a person based on surnames (Nuñez and Gutierrez 2004)
and skin color (Torres et al. 2019).

2.1.4. Rank measures
The level at which rank is measured is important to inform student’s perception of their relative pos-
ition. Most of the literature on the topic has measured rank at the school-cohort level (Dadgar 2021;
Delaney and Devereux 2021; Elsner and Isphording 2017). Those who have done it at a lower level
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have done it at the school-subject-cohort level (Denning, Murphy, and Weinhardt 2023; Murphy and
Weinhardt 2020). According to Delaney et al. (2022),

[f]or the most part, researchers have not been able to measure how students rank within individual classrooms.
Instead, most of the literature measures the academic rank of each student amongst children in the same year
group in the same school. (3)

I use class-level ranking, which has advantages over school-level ranking since it is likely that stu-
dents have a better idea of their relative position within smaller groups (i.e. classes). This is especially
true in Chile, where students attend all subjects with the same group of peers up until the end of
10th grade.6

I rank students in ascending order; those with the lowest score (GPA and socioeconomic index)
within the class are assigned the first position and the student with the highest score the last.7 For
academic rank, this implies low-attainment students are in the first position and high-attainment stu-
dents in the last. For socioeconomic rank, this results in the least socioeconomically advantaged
student within the class occupies the first position and the most advantaged the last. Consistent
with the literature, I then transform the rank position (nijsc) into a local percentile rank (Rijsc) so
that it’s comparable across schools and classes of different sizes:

Rijsc = nijsc − 1
Njsc − 1

, Rijsc [ {0, 1},

where N jsc is the cohort size of class j in school s in cohort c. An individual’s ordinal rank position
within this set is nijsc, which increases test score to a maximum of N jsc. Note that this rank
measure will be uniformly distributed and bounded between 0 and 1, with the lowest-ranked
student in each class cohort having R = 0 and the highest-ranked having R = 1. In case of ties,
both students are assigned the lower rank. Similar to Denning, Murphy, and Weinhardt (2023),
the human capital variables are measured at the same time as the group identifier, which poses
no methodological risks since changes in human capital accumulation due to rank do not lead to
systematic changes in rank (J. Delaney and Devereux 2022).

GPA rank is interpreted as a proxy for perceived ranking derived from previous interactions with
peers, as well as repeated teacher feedback. Regarding the quality of observed rank as a proxy for
perceived rank, previous literature has established that individuals have accurate perceptions of
their position within a group (Anderson et al. 2006). It has also been shown that, conditional on
test scores, higher academic rank is associated with higher confidence (Murphy and Weinhardt
2020; Rubie-Davies 2006; Tiedemann 2000). Furthermore, if individuals had no perception of their
rank, I would expect to find no effect of rank on the outcomes.

On the other hand, while children’s socio-economic status captures whether the child comes from
an advantaged or disadvantaged background compared to other children in the country, socio-
economic rank indicates whether the child comes from an advantaged or disadvantaged back-
ground compared to other children within their class. I estimate that around 49.5% of the total vari-
ation in my SES scale occurs within classes, with the remaining 50.5% occurring between students in
different classes.8 This illustrates that despite the high socioeconomic segregation of the Chilean
educational system, it is still possible for a child to come from a high socio-economic background
but be comparatively disadvantaged compared to their school and/or class (and vice-versa).

Figure 1 shows the distribution of students’ academic and socioeconomic class rank across rank
percentiles. The left-hand panel illustrates that it is possible for students with the same GPA rank to
have different relative positions according to their class size. The right-hand panel of Figure 1 further
illustrates the variation in SES rank at a given SES level. The same figure for their school rank can be
found in appendix Figure A2. Finally, appendix Figure A3 presents the local polynomial fit between
GPA and class and school rank percentile.
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2.1.5. Outcome variables
I use five binary outcome variables that represent different milestones of a student’s educational pro-
gression that occurred after 10th grade and up until 2019. High school completion is a binary vari-
able that takes value 1 if students completed two more levels of education and graduated from high
school, and 0 if students did not. Higher education enrollment takes value 1 for students who
enrolled in any higher education institution, and 0 otherwise. For those students that did enroll in
higher education, I created two binary indicators that take value 1 if they enrolled in academic
rather than vocational higher education institutions, and on STEM rather than non-STEM programs.
These variables take value 0 for students who enrolled in higher education vocational and non-STEM
degrees, respectively. Finally, higher education completion takes value 1 for students who com-
pleted any higher education degree in the studied period, and 0 for students who enrolled in
higher education but did not complete any degree. As explained in appendix 1, academic higher
education degrees use a Higher Education entrance test called PSU to select incoming students.
More information on the outcome variables can be found in appendix 2.

In the analytic sample, 84.3% of students completed their secondary education, and 74.6%
enrolled in higher education. Conditional on having enrolled, 62.6% did so in an academic rather
than vocational higher education institution, and 34.6% in a STEM rather than non-STEM degree.
Finally, only 41.2% of the students who enrolled completed their higher education degree, which
is consistent with national statistics (OECD 2019).

Figure 2 shows the prevalence of each outcome across GPA and SES within-class rank percentiles.
It shows that higher-ranked students in terms of their GPA or socioeconomic status are more likely
than their low-rank peers to enroll in higher education and enroll in STEM higher education. For high
school completion, enrollment in academic rather than vocational higher education programs and
higher education completion the picture is less clear: whereas higher ranked students according to

Figure 1. Distribution of students across class-rank percentiles, by GPA (pct) and SES index (Std). Note: This figure shows SES
index and GPA scores variation by rank. GPA and SES index are de-meaned by class-cohort.
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their GPA are more likely to complete their higher education degree conditional on having enrolled,
the same does not hold true for SES rank. Similarly, the association between rank percentile and com-
pleting secondary education and enrolling in academic higher education degree is positive when
using GPA rank, but it is approximately zero when analyzing SES rank. The same figure for within-
school rank percentiles is presented in appendix Figure A4. The correlation between GPA and SES
class-rank is 0.058, which suggests there is plenty of independent variation to exploit.

2.2. Methods

2.2.1. Model
I estimate the causal effect of rank on the outcomes using the same approach as in Murphy and Wein-
hardt (2020) by exploiting the idiosyncratic variation in test score distributions across secondary school
classes, conditional upon secondary school achievement. This variation in rank exists because students
vary in ability and thus, students with the same achievement may have different rank in different
classes (Murphy and Weinhardt 2020). I will thus be comparing students who have the same GPA
or SES score relative to their class mean, but different ranks due to variation in the distribution of
each of these scores across classes. To account for factors that would additively impact all students
in a class such as peers, teachers, or unexpected events on test day, main estimates include class-
cohort fixed effects. Then, my estimates compare students who have the same score (in achievement
or SES index) relative to their class mean during secondary school, but different rank due to the score
distribution of their class. I am thus exploiting variation in the score distribution across subjects, classes,
and cohorts (for more information on the use of fixed effects, see appendix Table A3).

The intuition behind this approach is illustrated in Figure 3 (taken from Murphy and Weinhardt
2020, 2078) which presents two different scenarios (A and B). Both scenarios include two classes

Figure 2. Local polynomial fit of the outcomes by GPA and SES Class-rank percentile.
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of eleven students, with student’s scores increasing from left to right. In the first scenario, the two
classes have similar score distributions, but the distribution of class B is shifted to the right of
class B. This means students with the same absolute score would have a lower rank in Class B
than in Class A. In the second scenario, the two classes have the same mean, minimum and
maximum student scores. The variance of scores in class B is however much smaller than in class
A, which leads to students with the same absolute and relative-to-the-class mean scores having
different ranks. For more information see Murphy and Weinhardt (2020).

I estimate linear probability models – with standard errors clustered at class-cohort level – that
capture the link between children’s relative academic and socioeconomic position and their edu-
cational progression outcomes, conditional on other factors included in the model. The starting
point for my analysis is the following model specification (model M1 and M2) for child i in class j
and school s in cohort c:

Oijsc = a+ b1Rankijsc + b2Pct Scoresijsc + u jsc + 1ijsc, (1)

where Oijsc stands for the outcome of interest, Rank refers to the within-class percentile measure of
GPA or SES index, and Pct Scores to the absolute value used to compute rank. Pct Scores corresponds
to the SES index when estimating for SES rank. When estimating for academic rank, Pct Scores cor-
responds to their 10th grade GPA in Model 0 and both their 10th-grade GPA and average of Math
and Language SIMCE scores in Model 1. The simultaneous adjustment for SIMCE and GPA scores (cor-
relation = 0.56) in Model 1 allows me to clean rank effects of absolute achievement effects in the
most complete possible way.

Since test scores are a noisy measure of ability, both rank and scores are subject, to different
extents, to the same measurement error. This type of nonsystematic measurement error is poten-
tially problematic for our estimation strategy, as it could generate a spurious relationship
between student rank and gains in test scores. To address this, I follow the strategy of Murphy
and Weinhardt (2020) and estimate the main models adjusting for within-cohort percentilized
measures of achievement (GPA and SIMCE). I used the polynomial that was most appropriate
based on the distribution of the measures against each outcome (See appendix Figures A5 and A6).

b1 estimates hence capture the association of being relatively advantaged or disadvantaged com-
pared to one’s classmates, amongst young people with similar individual achievement or

Figure 3. Rank dependent on test score distribution, taken from Murphy and Weinhardt (2020, 2078).
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socioeconomic status. As such, these estimates speak to rank effects, but likely also incorporate peer
influence effects stemming from a student’s relative standing amongst their peers.

Then, Model 3 simultaneously adjusts for both within-class rank measures and individual charac-
teristics (achievement, SES index and sex)

Oijsc = a+ b1Academic Rankijsc + b2Pct TestScoresijsc + b3SES Rankijsc + b4Pct SES indexijsc

+ b5Sexijk + uijsc + 1i. (2)

Because of the adjustment for socioeconomic rank, estimates from these models will illustrate
whether relative academic position continues to be associated with educational progression, over
and above the potential influence of their relative and absolute socioeconomic position.

2.2.2. Balance tests
A key assumption is that a student’s academic and socioeconomic rank is effectively random con-
ditional on achievement and socioeconomic status, respectively. This would not be the case if
schools assign pupils non-randomly, or if parents chose schools (and classes) based on the rank
their child would have.

Whilst it has been reported that in Chile parents choose schools based on the perceived achieve-
ment or socioeconomic characteristics of its students (Elacqua, Schneider, and Buckley 2006; Epple
and Romano 1998; Hsieh and Urquiola 2006), it is unlikely that parents choose schools based on rank
since it would require them to know the ability and socioeconomic status of their child and all their
potential peers. Also, it is unfeasible for the analysis of class rank since parents do not choose the
exact class to which their child is assigned.

With regards to school choice, there is evidence of socioeconomic and ability sorting between
schools in Chile (Contreras, Sepúlveda, and Bustos 2010; Valenzuela, Bellei, and Ríos 2014). This
relates to private and voucher schools being allowed to charge fees and to screen and select
their students with ability tests, parental interviews and based on their demographic characteristics.
Nonetheless, this should not affect within school or within-class rank. There is also evidence of within
schools ability (but not socioeconomic) sorting (Treviño 2014; Treviño, Valenzuela, and Villalobos
2016), with sorting being more common among larger, municipal, academic and vulnerable schools.

Table 1 . Class academic rank balance tests.

Class rank

GPA Rank SES Rank

Outcome (1) (2) (3) N

Sex (Male = 1) −0.010* 0.004 0.009** 1,092,584
(0.006) (0.007) (0.004)

Ethnicity (Indigenous parent = 1) 0.001 0.004 0.005 676,087
(0.004) (0.006) (0.004)

Parents have higher education 0.002 −0.002 907,368
(0.005) (0.006)

High parental income 0.008** −0.002 710,979
(0.003) (0.004)

SES index quartile 0.002 −0.005 1,092,584
(0.004) (0.005)

Adjustments
Achievement (pct)3 X
Achievement (pct)3 × class achievement mean quartile X
SES index, std. X

Notes: Robust standard errors in parentheses. This table shows the coefficient of academic rank on each characteristic as outcome
variable, after linear estimation adjusting for achievement (percentilized SIMCE and GPA) polynomials or SES index (standar-
dized), and class-cohort fixed effects. Standard errors are clustered at class-cohort level. High parental income refers to those
above CLP$1,000,000 in the year each student took SIMCE. Balance is also achieved when interacting quadratic achievement
with class mean quartile (results not shown, available upon request).

*p<0.1; **p<0.05; ***p<0.01.
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To investigate whether classes are sorted according to individual and/or parental character-
istics, I performed balance tests of academic rank conditional on achievement measures,
shown in the first two columns of Table 1 below. Conditional on the achievement measures
and class-cohort fixed effects, class rank is statistically significantly associated with sex and
high parental income, with students at the top of class being 1 and 0.8 percentage points
more likely to be female (51.8%) and from the high parental income category (10.4%), respect-
ively.9 To account for this, I follow (Denning, Murphy, and Weinhardt 2023)’s strategy and
allow both achievement measures to vary by quartiles of mean class achievement which
allows for comparison across classes with similar distributions. Column 2 in Table 1 shows no
imbalances in observable characteristics, and so allows me to assume the remaining variation
in rank to be orthogonal to unobservable factors that determine our outcomes. Column 3 in
Table 1 shows the balance test for socioeconomic rank. The table shows some evidence of
sorting according to sex, with students at the top of their class in socioeconomic terms being
0.9% more likely to be male.

When doing the same analysis for schools the story is different, with evidence of passive sorting of
individuals according to their characteristics (See appendix Table A4). Conditional on achievement,
students ranked at the top of their school in academic terms are 3.4% more likely to be female, 2.7%
more likely to have high parental income and 1.6 less likely to have a parent with high education
(27.6%). There is evidence of sorting on observable characteristics even after interacting individual
achievement with school mean quartiles of achievement. This evidence of sorting across schools is
consistent with the evidence of ability sorting between schools (Contreras, Sepúlveda, and Bustos
2010; Valenzuela, Bellei, and Ríos 2014). The positive association between parental income and
rank is likely to lead to an upward bias in the school-level rank estimates.

Figure 4. Class-level academic and SES Rank coefficients (probability difference), estimated with fully adjusted linear probability
model. 95% confidence intervals shown in error bars. Note: Bars show academic and socioeconomic rank coefficient, which reflect
the difference in probability of achieving the outcome between the highest and the lowest ranked student in each class.
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3. Results

Table 2 and Figure 4 present the summary of within-class rank coefficients estimated with linear
probability models. Full estimation tables can be found in appendix, Tables A5–A9. Since rank is
measured in percentiles, estimates refer to the marginal effect of ranking at the top of the class/
school compared to the bottom. Throughout the article, the interpretation of the results is made
in terms of the marginal effect of increasing rank by 1 decile.

Model 0 and Model 1 estimates show academic rank has a positive effect on all the outcomes.
Model 1 estimates adjusting for both measures of academic achievement (SIMCE and GPA) indicate
that a one-decile increase in academic rank leads to an increase of around 0.4 percentage points in
the probability of completing secondary education, enrolling in higher education, and enrolling in
academic rather than vocational higher education. The impact of academic rank on the probability
of enrolling in STEM higher education and of completing higher education is 0.45 and 0.59 percen-
tage points, respectively. Model 2 shows socioeconomic rank also has a positive and statistically sig-
nificant effect on all the outcomes. The larger effects are observed for the probability of completing
secondary education and enrolling in higher education, with one decile increase in rank leading to
increases of 0.58 and 0.86 percentage points in the likelihood of completing these milestones.

Whereas the magnitude of academic rank coefficients remains mostly unchanged when adjusting
for within-class socioeconomic rank, the magnitude of socioeconomic rank shrinks for all the out-
comes when adjusting for within-class academic rank (see M3 in Table 2 and Figure 4). The effect
of both ranks is positive and statistically significant. This allows me to establish that academic and

Table 2. Summary of academic and SES class-rank coefficient after linear probability estimations.

Outcome M0 M1 M2 M3 N

Completes secondary education 1,092,584
GPA Rank 0.045*** 0.044*** 0.045***

(0.005) (0.005) (0.005)
SES Rank 0.058*** 0.034***

(0.003) (0.003)
HE enrollment 1,092,584
GPA Rank 0.046*** 0.039*** 0.040***

(0.006) (0.006) (0.006)
SES Rank 0.086*** 0.066***

(0.004) (0.004)
HE enrollment: Academic (ref: Vocational) 813,099
GPA Rank 0.054*** 0.043*** 0.044***

(0.007) (0.007) (0.007)
SES Rank 0.042*** 0.023***

(0.005) (0.004)
HE enrollment: STEM (ref: non-STEM subject) 814,872
GPA Rank 0.047*** 0.045*** 0.045***

(0.008) −0.008 −0.008
SES Rank 0.022*** 0.014***

−0.005 −0.005
Completes higher education 814,872
GPA Rank 0.043*** 0.059*** 0.059***

(0.008) −0.008 −0.008
SES Rank 0.047*** 0.036***

−0.005 −0.005
Adjustments
Class-cohort fixed effects X X X X
GPA*Class-mean GPA quartile X X
SIMCE*Class-mean SIMCE quartile X X
SES Index X X
Sex X

Note: Robust standard errors in parentheses. Standard errors clustered at the class-year level. Achievement refers to GPA and
SIMCE standardized scores, using the polynomial that was most appropriate based on their distribution (See appendix
Figures A4 and A5).

*p<0.1; **p<0.05; ***p<0.01.
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socioeconomic rank effects are measuring different aspects of the impact of relative position and the
outcomes.

Figure 4 highlights the differences between academic and socioeconomic rank. For all outcomes
both the academic and socioeconomic rank effects on the outcomes are positive, suggesting their
effects are additive. In terms of their magnitude, academic rank is bigger than socioeconomic rank
only for the probability of enrollment in STEM rather than non-STEM higher education degrees. Con-
versely, for the probably of enrollment in higher education the effect of socioeconomic rank is larger
than that of academic rank. For all other outcomes, there are no statistically significant differences
between academic and socioeconomic rank.

3.1. School-level ranking analysis

As previously mentioned, most of the previous literature has measured rank at the school level. For
comparability purposes, I re-estimate all models using school rank (Table 3), and most coefficients
maintain their sign and statistical significance. Whilst the effect of GPA school rank on the probability
of completing higher education is similar to that of class rank, the effect of school rank is larger than
that of class rank for the probability of completing secondary education and enrollment in STEM
higher education. Conversely, the magnitude of the effect of class rank is bigger than that of
school rank for the probability of enrolling in higher education and enrollment in academic rather
than vocational higher education. For SES rank, the effects are larger for school rank than for class

Table 3 . Summary of academic school-rank coefficient after linear probability estimations.

Outcome M0 M1 M2 M3 N

Completes secondary education 1,092,584
GPA Rank 0.070*** 0.078*** 0.077***

(0.011) (0.011) (0.011)
SES Rank 0.075*** 0.043***

(0.004) (0.003)
HE enrollment 1,092,584
GPA Rank −0.004 0.016* 0.018*

(0.011) (0.01) (0.009)
SES Rank 0.102*** 0.077***

(0.004) (0.004)
HE enrollment: Academic (ref: Vocational) 813,099
GPA Rank 0.010 0.021** 0.023**

(0.012) (0.01) (0.01)
SES Rank 0.044*** 0.024***

(0.005) (0.005)
HE enrollment: STEM (ref: non-STEM subject) 814,872
GPA Rank 0.104*** 0.090*** 0.092***

(0.013) (0.013) (0.013)
SES Rank 0.031*** 0.021***

(0.005) (0.005)
Completes Higher Education 814,872
GPA Rank 0.019 0.058*** 0.051***

(0.014) (0.013) (0.013)
SES Rank 0.055*** 0.041***

(0.006) (0.005)
Adjustments
School-cohort fixed effects X X X X
GPA*School-mean GPA quartile X X
SIMCE*School-mean SIMCE quartile X X
SES Index X X
Sex X

Notes: Robust standard errors in parentheses. Standard errors clustered at the school-year level. Achievement refers to GPA and
SIMCE standardized scores, using the polynomial that was most appropriate based on their distribution (See appendix Figures
A4 and A5).

*p<0.1; **p<0.05; ***p<0.01.

12 M. PALMA



rank for all outcomes but for the probability of enrollment in academic higher education, for which
the two ranks have a similar effect.

Whilst students are more likely to know their relative position within smaller groups (i.e. classes
versus schools) (Thijs, Verkuyten, and Helmond 2010; Townsend 2007), these results suggest stu-
dents are not only aware of their school ranking, but for some outcomes in GPA rank and most out-
comes in SES rank, the effects of school rank may be more important than that of class rank.

Fully adjusted estimates suggest that conditional on achievement, sex, socioeconomic status, and
socioeconomic rank, one decile increase in academic rank leads to increases of 0.77, 0.18 and 0.23
percentage points in the probability of completing secondary education, enrolling in higher edu-
cation and enrolling in academic rather than vocational higher education, respectively. Also, 1
decile increases in within-school academic rank are linked to increases of 0.92, and 0.51 percentage
points in the probability of enrolling in STEM higher education and completing higher education
institution.

Again, when including both ranks in the estimates both coefficients are positive and statistically
significant. In terms of their magnitude, academic rank is bigger than socioeconomic rank for two out
of five outcomes: secondary education completion, enrollment in STEM rather than non-STEM higher
education. Conversely, the effect of socioeconomic rank is larger than that of academic rank on the
probability of enrolling in higher education. The comparison between academic and socioeconomic
rank at class and school level can be seen in appendix Figure A7.

3.2. Exploration of non-linearities

To allow for non-linear relationship between rank and the outcomes (Dadgar 2021; Denning,
Murphy, and Weinhardt 2023), I re-estimated all models using rank ventiles instead of the continuous
rank measure, where the lowest ranked students within their class-cohort are in ventile 1, and the
highest ranked students in ventile 20. Figure 5 shows predicted probabilities for two outcomes
(Higher education enrollment and higher education completion) by academic and socioeconomic
rank percentiles estimated after the fully adjusted model (Model 3).10 It shows that the effect aca-
demic and socioeconomic rank have on the outcomes differs by the students’ relative position
and outcome. There are some small differences in the probability of enrolling in higher education
between students at the bottom of the academic and socioeconomic rank distribution. Whereas
GPA rank becomes more relevant than socioeconomic rank for those in the middle-low part of
the academic and socioeconomic class-rank distribution, there are no significant differences
between the two types of rank for those in the middle-upper part of the distribution. Differences
become statistically significant at the very upper part of the distribution.

The story is somewhat different for the probability of completing higher education: For most of
the distribution, there are no statistically significant differences between academic and socioeco-
nomic rank. Differences are statistically significant only for the 5% most academically and socioeco-
nomically advantaged in their classes, with them having a probability of 45.3% and 42.4% of
completing higher education, respectively. Predicted probability figures for the rest of the outcomes
can be found in appendix Figure A8.

3.3. Heterogeneous effects

Figures 6 and 7 show the coefficients for the effect of academic and socioeconomic rank on each of
the outcomes, by gender and school type. Whilst the literature predicts boys may be more respon-
sive to rank than girls because they are more competitive (Buser and Yuan 2019; Buser, Ranehill, and
van Veldhuizen 2021) and/or more willing to compete (Niederle and Vesterlund 2007), estimations
by gender (Figure 6) reveal differences between men and women in the effect of GPA rank on the
outcomes tend to be non-statistically significant. The effect of GPA rank on the outcomes is always
positive for both men and women.
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There are differences betweenmen and women in the impact of socioeconomic rank on the prob-
ability of completing secondary education, and the probability of enrolling in STEM rather than non-
STEM higher education, which suggests socioeconomic rank effects are bigger for men than for

Figure 5. Predicted probabilities for class-level academic and SES Rank ventiles, estimated after fully adjusted linear probability
model. Note: 95% confidence intervals shown in error bars.

14 M. PALMA



women. There are no statistically significant differences in socioeconomic rank coefficients between
men and women in the other outcomes.

The lack of academic rank effect differences by gender could be related to a differential impact
perception of rank by gender (Murphy andWeinhardt 2020) and is consistent with previous literature
that reports no statistically significant differences by gender (Carneiro et al. 2024; Denning, Murphy,
and Weinhardt 2023; Pagani, Comi, and Origo 2021; Payne and Smith 2020), and contradicts other
findings according to which rank effects are larger for men than for women (Murphy and Weinhardt
2020; J. M. Delaney and Devereux 2021; Elsner, Isphording, and Zölitz 2021) or the other way round
(Goulas, Griselda, and Megalokonomou 2022).

The estimation by school type (Figure 7) also provides interesting insights: First, there are statisti-
cally significant differences by school type in the effect of GPA rank for all the outcomes. The differ-
ences between school types suggest that academic rank effects on the probability of completing
secondary education and enrolling in STEM degrees are larger for students from public schools
than for those from voucher schools. The only outcome for which the effect of academic rank is
larger for students from private schools than for students from public and voucher schools is for
the probability of enrolling in STEM degrees.

There are also statistically significant differences among school types in the impact of socioeco-
nomic rank on all outcomes but the probability of enrolling in STEM rather than non-STEM higher
education. Differently to what happened with academic rank, differences among school type in
SES rank always show that the effect of socioeconomic rank on the outcomes is stronger (and
always positive) for students in public schools than for students in private schools. One possible
explanation for this could relate to the fact that on average, students in public schools tend to be
less socioeconomically advantaged than students in private schools and thus, being among the

Figure 6. Academic and SES Rank coefficients at class and school level after estimating the fully adjusted model, by sex. Note:
95% confidence intervals shown in error bars.
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top of the class in socioeconomic terms in public schools does make a difference in terms of the stu-
dent’s self-confidence or the resources, attention, and opportunities that the student gets.

3.4. Robustness checks

To test if specification errors are orthogonal to the rank measures, I re-estimate the models using
different functional forms of absolute ability and SES index (Table 4 and appendix Table A10).
Table 4 shows that regardless of the functional form of the achievement adjustment the sign and
statistical significance of the coefficient holds. Nonetheless, the magnitudes do vary. Whilst the
coefficient for the effect of GPA rank on the probability of completing secondary education
ranges between 6.4% and 22.8%, that of the probability of completing higher education ranges
between 5.5% and 11.4%.

The effect of socioeconomic rank is also stable to the adjustments for different functional forms of
the socioeconomic index for most outcomes (appendix Table A10). The adjustment for the socioe-
conomic index in its linear, cubic or quadratic form, or in deciles does not change the sign nor the
statistical significance of the effect of socioeconomic rank on the probability of enrolling and com-
pleting higher education, as well as the probability of enrolling in STEM or academic higher
education.

Finally, the effects of both socioeconomic and academic rank on the outcomes remain stable
when estimating for the subsample with no missing values in either of the variables used to
create the socioeconomic index (85% of the whole sample), or the subsample in which the
percentage of students in the class with missing data in all these variables is below 20%
(appendix Table A11).

Figure 7. Academic and SES Rank coefficients at class and school level after estimating the fully adjusted model, by school type.
Note: Note: 95% confidence intervals shown in error bars.
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4. Discussion

Using national administrative registers of 1,109,584 students, I have found that having a higher aca-
demic rank has a positive impact on five education progression outcomes. The estimates suggest
that conditional on individual characteristics and class-cohort fixed-effects one decile increase in aca-
demic class rank leads to increases of around 0.4 percentage points in the probability of completing
secondary education, enrolling in higher education and enrolling in academic rather than vocational
higher education. The effect of rank on the probability of enrolling in a STEM subject and completing
higher education is of 0.45 and 0.59 percentage points, respectively. The effects of one’s socioeco-
nomic rank within their class are always positive, and except for the effect on higher education
enrollment, the effects of socioeconomic rank are larger than those of academic rank.

When simultaneously adjusting for both academic and socioeconomic rank, both rank effects are
positive and statistically significant, which suggest they measure different aspects of the impact of
relative position and the outcomes.

My results are in line with theoretical accounts on peer effects and Big Fish Little Pond contrast
effects, which stipulate students feel more positive about their own competencies in low-achieving
than in high-achieving atmospheres. It could also be the case that this reflects schools allocating
more resources to the most advantaged students within their class or parents and/or schools
placing higher expectations on these children. The findings on socioeconomic rank are also

Table 4. Robustness checks: Academic and socioeconomic rank coefficients after adjustment for different functional forms of
achievement in Model 3.

Outcome
Achievement

(pct)
Achievement

(pct)2
Achievement

(pct)3
Achievement

Deciles
Achievement

ventiles

Completes secondary education
GPA rank 0.161*** 0.045*** 0.064*** 0.228*** 0.112***

(0.005) (0.005) (0.005) (0.005) (0.005)
SES rank 0.035*** 0.034*** 0.032*** 0.034*** 0.032***

(0.003) (0.003) (0.003) (0.003) (0.003)
HE enrollment
GPA rank 0.063*** 0.033*** 0.040*** 0.109*** 0.065***

(0.004) (0.005) (0.006) (0.005) (0.005)
SES rank 0.067*** 0.066*** 0.066*** 0.066*** 0.066***

(0.004) (0.004) (0.004) (0.004) (0.004)
HE enrollment: Academic (ref: Vocational)
GPA rank −0.012** 0.044*** 0.055*** 0.095*** 0.068***

(0.005) (0.007) (0.007) (0.006) (0.007)
SES rank 0.022*** 0.023*** 0.023*** 0.023*** 0.023***

(0.004) (0.004) (0.004) (0.004) (0.004)
HE enrollment: STEM (ref: non-STEM subject)
GPA rank 0.153*** 0.051*** 0.045*** 0.134*** 0.068***

(0.006) (0.008) (0.008) (0.007) (0.008)
SES rank 0.014*** 0.014*** 0.014*** 0.014*** 0.013***

(0.005) (0.005) (0.005) (0.005) (0.005)
Completes higher education
GPA rank 0.068*** 0.055*** 0.059*** 0.114*** 0.073***

(0.006) (0.008) (0.008) (0.007) (0.008)
SES rank 0.037*** 0.036*** 0.036*** 0.036*** 0.036***

(0.005) (0.005) (0.005) (0.005) (0.005)
Adjustments
Class-cohort fixed effects X X X X X
Achievement*Class-mean
quartile Achievement

X X X X X

Sex X X X X X
SES Index X X X X X
SES Index Rank X X X X X

Notes: Robust standard errors in parentheses. Standard errors clustered at class-year level for class-rank estimates. Model 2 is
adjusted for academic achievement, class-cohorts fixed effects. Sex, socioeconomic status, socioeconomic rank.

*p<0.1; **p<0.05; ***p<0.01.
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related to those of relative deprivation, according to which the comparison to others could be
harmful to the least advantaged ones, even after adjustment for absolute levels of socioeconomic
status and academic achievement. Also, my findings are consistent with previous findings in this lit-
erature (Dadgar 2021; J. M. Delaney and Devereux 2021; Denning, Murphy, and Weinhardt 2023;
Elsner and Isphording 2017; Murphy and Weinhardt 2020), not only in terms of its sign and statistical
significance but also in terms of their magnitude (See appendix Table A12 for a summary).

The analysis by sex and school types revealed interesting insights: whilst there are no statistically
significant differences in academic rank effects between men and women, there are socioeconomic
rank effects, which tend to be larger for men than for women.

The comparison of school and class ranks showed that for some outcomes in GPA rank and most
outcomes in SES rank, the effects of school-rank may be more important than that of class-rank. A
possible explanation behind the larger effect of GPA school rank compared to class rank could be
related to its use in some university admissions processes and the recognition given to top students
in Chile. Some Chilean universities weigh a student’s school ranking or relative performance among
their graduating school cohort when making admissions decisions, so being among the top achie-
vers of one’s schools may carry advantages to enter selective higher education institutions. Addition-
ally, Chilean schools commonly publish ‘honour rolls’ to recognize their highest achieving students
in each grade, which could amplify the salience and importance of a student’s academic school rank
compared to just their rank within an individual classroom. Also, the larger effects of SES school rank
may suggest that certain characteristics (such as surname, skin color, and economic assets) are
salient beyond the classroom.

One of the limitations of this research is that I am not able to explore the mechanisms through
which the impact of both types of rank on the outcomes occur. Murphy and Weinhardt (2020)
explored competitiveness, parental investment, environmental favourability to ranks, student learn-
ing about their ability and development of non-cognitive skills as possible mechanisms and
suggested the academic rank effect is driven by the development of non-cognitive skills.

These results have several implications. First, for parents, they suggest that when choosing a
school, parents should think not only about the academic and socioeconomic characteristics of
the children they want to be around their own, but also about the relative academic and socioeco-
nomic position that their child will occupy within them. This could serve as an explanation for the
lack of positive effects in interventions where children are allocated to better schools. Second, for
schools, results suggest that information about their relative position within their class could be ben-
eficial for students in the upper part of the distribution, but not for those in the bottom. This could
explain the widening of achievement gaps between advantaged and disadvantaged groups over the
education cycle (Hanushek, Kain, and Rivkin 2009; Murphy and Weinhardt 2020), and poses a chal-
lenge by suggesting that appropriate and timely accompaniment to those falling behind may
prevent the widening of these gaps. Finally, these results can help to reconcile the mixed findings
of policies that change the school/classroom composition. Rank effects can partly explain why the
potential benefits of such policies may be attenuated through the reduction in confidence these stu-
dents experience upon being placed in a higher-achieving or higher-socioeconomically advantaged
peer group where they rank lower in any of these measures (Cullen, Jacob, and Levitt 2006; Murphy
and Weinhardt 2020). Thus, policies aimed at re-grouping students need to consider the potential
offsetting effects of rank.

Notes

1. See J. Delaney and Devereux (2022) for a complete revision of the literature.
2. The data can be accessed at: http://datos.mineduc.cl/ and https://informacionestadistica.agenciaeducacion.cl/
3. SIMCE stands for National System of Quality Measurement.
4. I used 10th grade SIMCE for years 2003, 2006, 2008, 2010 and 2012.
5. The subjects used to calculate GPA are the same for all schools, and include Language and literature, English,

Mathematics, History and geography, Natural sciences, Art, Design and technology, and physical Education.
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6. In Chile, 10th-grade class is fixed across subjects, meaning a student attends all subjects with the same group of
classmates. Elective courses (and thus, different peers for different subjects) are part of the national curricula
from the Ministry of Education for 11th and 12th grade only.

7. In case of ties, both students are assigned the lower rank.
8. Similarly, within-school SES variation represents around 46% of total SES variation.
9. Larger rank imbalances on these variables have been previously reported in the literature (Denning, Murphy,

and Weinhardt 2023; Murphy and Weinhardt 2020).
10. Full result tables available upon request.
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