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Chapter 1
Introduction
This thesis presents four essays on education and health. Each of these studies can be read
independently, although there are connections between the topics discussed in some of the
essays. The first essay, presented in Chapter 2, concentrates on health. It examines the
effects that Ramadan fasting during pregnancy has on the health of the offspring; it
particularly focuses on long-term effects that only show up when the prenatally exposed
have grown up and become adults. Chapter 3 to 5 are essays on education. Chapter 3
presents an experiment in which I examine whether teachers give ethnic minority students
different grades than ethnic majority students for the same work. Chapter 4 and 5 are
meta-analyses, that synthesize and compare the results from previous studies on peer
effects. Chapter 4 reviews previous studies on the effect of the average socio-economic
status in schools and classes on students’ test scores and tries to answer why the results
found in these studies differ so much. Chapter 5, like Chapter 3, looks at effects of student
ethnicity on test scores. But in this chapter, not students’ own ethnicity, but that of their
peers is the focus of attention.
The essay in Chapter 2 deals with effects of Ramadan fasting during pregnancy.
Each year, many pregnant women fast from dawn to sunset during this Islamic holy month.
Medical theory suggests that this may have negative long-term health effects on their
offspring (e.g. Barker, 1997). Previous medical research on long-term effects of
malnutrition during pregnancy, however, looked at other instances of malnutrition, such as
famines (e.g. Roseboom et al., 2000) and there is very little work that concentrates directly
on Ramadan fasting during pregnancy. The existing studies on Ramadan during pregnancy
show that indeed many pregnant Muslim women (usually between 70 and 90 percent) do
fast during Ramadan (e.g. Arab & Nasrollahi, 2001; Malhotra et al., 1989) and that this
leads to a deficit in food intake (Arab, 2004). It has also been shown that maternal
Ramadan fasting negatively affects the health of the fetus that is in utero at that moment
(Mirghani et al., 2004; Mirghani et al., 2005). But thus far, only one study looked at the
long-term effects of pre-birth exposure to Ramadan fasting. Almond & Mazumder (2008)
use Ugandan census data and find that people who had been exposed prenatally, have
higher probabilities of having vision, hearing and mental or learning disabilities as adults.
My research builds further upon their work and estimation method.
In this study, I use an Indonesian cross-sectional database. First, I establish
whether people may have been exposed prenatally to Ramadan fasting, by using
information on ethnicity, birthdates and dates of Ramadan. (Ramadan each year falls
about 11 days earlier. Someone born just after a Ramadan has potentially been exposed,
1

while someone born just before a Ramadan has certainly not been exposed). Subsequently,
I compare the health of Muslims who were potentially, versus were not exposed,
controlling for their age and sex. Because the timing of Ramadan varies over the years, I
am also able to control for birth month, and thus to separate season-of-birth effects from
effects of exposure to Ramadan fasting.
My analyses first focus on people’s general health, as rated by nurses. After some
robustness checks, I look at specific aspects of health that may be affected. I herein
particularly focus on health effects that are predicted by medical theory, such as coronary
heart disease, diabetes type 2 and kidney problems. These effects are particularly expected
among older people. I also look at the sex ratio: in utero, males are more vulnerable to
adverse conditions, so that, due to miscarriages and perinatal death, a lower share of males
may be expected among those born during, and in the months after Ramadan.
Chapter 3 concentrates on the question how ethnic group membership, independent
of any of its correlates, may affect the grades students obtain in school. Grades that
teachers give in school have important consequences for students. Yet, grading is often a
subjective evaluation procedure. Previous research suggests that this subjectivity may
harm certain groups of students. Particularly, ethnic minority children may end up with
different grades if their teacher belongs to the ethnic majority, than if their teacher belongs
to their own ethnic minority group (Dee, 2005). It is unclear whether this happens because
of bias in teachers’ grading (“direct grading bias”), or because student performance is
indeed altered. The latter may happen if teachers (unwittingly) treat students differently
because of the ethnic group they belong to, inducing these students to put in less effort and
to perform worse, or if students react to teacher characteristics (e.g. role model effects).
Chapter 3 focuses on the phenomenon of direct grading bias, in which teachers
give different grades for the same work, depending on the student’s ethnicity. But it also
explores whether teachers may be influenced by students’ ethnicity in such a way that it
may lead them to treat students differentially, which may indirectly affect students’ grades.
113 ethnic Dutch teachers each graded ten short essays written by 11-year old students.
Unknown to the teachers, the names written on the essays were manipulated to be
alternatingly typical Dutch, or typical Turkish or Moroccan. The experimental design
makes it possible to examine whether teachers give ethnic minority students different
grades than ethnic majority students for exactly the same work. After grading, the teachers
stated expectations for the secondary school track the students would be able to attend in
about a year’s time. Finally, they completed an Internet questionnaire in which, beside
background questions, also attitudes toward ethnic minorities were measured. I test
whether teachers have lower expectations from ethnic minority students than from
comparable ethnic majority students, and whether teachers hold unfavorable attitudes
toward ethnic minority groups in general. Both low expectations and unfavorable attitudes
are likely to affect teachers’ behavior toward students, and hence to indirectly affect
students’ performance in school (Jussim & Harber, 1995; Rosenthal & Jacobson, 1965).
Chapter 4 is a meta-analysis that aims to reconcile the findings from previous
studies that looked at the effects on students’ test scores of their peers’ socioeconomic
2

status (SES). It is well-known that students with a higher SES on average perform better
in school. If the SES of their school- and classmates has a separate effect on student
achievement above this, this has implications, among others, for school choice debates.
School choice may increase the extent to which students with similar SES end up in the
same schools. If this happens, and peer effects are present, then high-SES students will
benefit from having high-SES peers, while low-SES students suffer from a lack of highSES peers. Peer effects will then increase achievement gaps between high- and low-SES
students.
The variation in the estimates from 30 previous studies on the SES-peer effect is
substantial. The hypothesis tested in this meta-analysis is that this variation is related to
how these previous studies measured SES, and to their choice of estimation models. SES
can for instance be measured using noisy indicators such as whether students are eligible
for free lunch, or using less noisy composites that include several of the dimensions of
SES, such as parental education and occupation. Composition can be measured at class
level, or (which is a noisier measure of students’ relevant peer group) at cohort/school
level. And there are different ways to deal with the substantial risk of endogeneity bias
that studies on this effect run. That is: students may not perform poorly because they
attend a school with a low average SES, but they may attend this particular school, and not
another one, because they were a priori likely to perform poorly. These measurement and
modeling issues may influence the effect sizes that studies find considerably. Also, effects
may vary with sample characteristics such as the test type (language vs. math) used.
Chapter 5 reports a meta-analysis on the effects of ethnic minority share among
peers on students’ test scores. In many countries, ethnic minorities are very unevenly
spread over schools. E.g. in countries such as the United States and The Netherlands, most
ethnic minority students attend a school in which ethnic minority children constitute the
majority of the schools’ population (Gijsberts, 2003; Rumberger & Palardy, 2004). A
viewpoint often heard from policy makers and in media is that this high minority share has
negative effects on the school achievement of the students in such schools, and this is then
taken as an argument for desegregation. This study synthesizes the evidence on this peer
effect from 13 previous studies. A particular focus is held on effect differences between
ethnic groups: although in public debates, often no distinction is made, for instance the
effect of the African American share in schools in the USA, may differ from the effect of
the immigrant share in schools in various countries. And the achievement of ethnic
minority students themselves may be affected more strongly by the minority share than the
achievement of students belonging to the ethnic majority. The effect that researchers find
may also differ with the type of achievement test (language vs. mathematics) they look at,
the age of the students and, like in the previous meta-analysis, with several characteristics
of the model chosen by the researcher.
The last chapter, Chapter 6, summarizes the main findings and conclusions from
the four essays presented in this thesis.

3

4

Chapter 2
Long-term health effects on the next generation of
Ramadan fasting during pregnancy
2.1 Introduction
Mothers’ behavior and consumption during pregnancy are known to have long-term
effects on their children’s health, as is evidenced by research on the effects of smoking
and of the consumption of e.g. alcohol and coffee during pregnancy. Medical studies show
that fasting during pregnancy in the form of skipping breakfast and other meals may be
another aspect of mother’s consumption and behavior that may have a negative effect on
the health of their children, which may last into adulthood. Each year, many pregnant
women fast during daylight hours during the Islamic holy month of Ramadan. They do
this, even though they are exempted from the religious obligation to fast if they are
worrying about their own health, or the health of their fetus. This paper shows that the
health of people is negatively affected if their mother fasted during a Ramadan while they
themselves were still in utero. Although effects on pregnant women and newborn babies
with respect to Ramadan fasting have been measured in previous studies, very little
research exists on the long-term effects of having a mother who observed Ramadan during
pregnancy. Almond & Mazumder (2008) are the first to systematically examine such longterm effects.
This research builds further upon their work. Almond & Mazumder, using data
from Michigan, first show that the health of newborns is negatively affected by exposure
to Ramadan in utero. Using Ugandan data, they next look at long-term effects of exposure
on the probabilities of having disabilities as an adult. They find that Muslims who were
conceived or in utero during Ramadan had higher probabilities of having vision, hearing
and mental or learning disabilities as adults. They also find an effect on the male/female
ratio (a lower share of males) that can be related to adverse pre-birth conditions.
In this paper, I use a rich dataset containing information on the health of a crosssection of the Indonesian population, to further explore how exposure to Ramadan fasting
before birth affects people’s health. Indonesia is very well suited to study this topic, not
only because there is no country in the world that has a larger Muslim population, but also
because it has the advantage that Ramadan fasting hours, which in many countries depend
on seasonal variations in daylight hours, are virtually the same each year, because of its
location on the equator. I start from people’s general health condition. After showing that
general health, especially that of older people, is negatively affected by exposure, I take a
deeper look at which aspects of health are affected. Medical theory makes some explicit
5

predictions about aspects of adults’ health that may be affected. I find evidence for some
important ones of those: the theory predicts that exposure can lead people to be more
likely to develop coronary heart disease, type 2 diabetes and kidney problems when they
are older. A point of overlap with Almond & Mazumder is that I also look for, and find,
effects on the share of males, which is lower among those who had been exposed. This fits
with medical theory, because in utero, males are more vulnerable to adverse conditions. I
also find effects on people’s weight and body size that may be explained by medical
theory. To get a more complete picture about how general health is affected, I further look
at effects on subjective health feelings and occurrence of sickness. Although people who
had been exposed, especially older people, report being sick more often and feeling less
healthy, they do not report higher incidences of a small set of non-severe illnesses and
health problems. This suggests that the effects on people’s general health that I find are
not caused by relatively low-impact symptoms, but are more likely a result of more
serious health problems.
Importantly, in this paper I will investigate whether there are alternative
explanations for the effects that I find. I will show that the effects are most probably not
artifacts of selective timing of pregnancies: perhaps the relatively small group of Muslims
who had not been in utero during a Ramadan are healthier only because they had mothers
who were very concerned about health, would hence have had healthier offspring anyway,
and, for health concerns, timed their pregnancy in such a way that they avoided Ramadan,
thus creating a spurious correlation between exposure to Ramadan before birth and health.
Using family fixed effects and by comparing the characteristics of mothers who where
pregnant during Ramadan with those of mothers whose pregnancy did not include a
Ramadan, I refute this alternative explanation. Also, throughout this paper, to rule out that
effects of Ramadan during pregnancy are caused by correlated common shocks to birth
cohorts, I show that no effects of timing of Ramadan are found on non-Muslims.
This paper will start with background information on Ramadan and Indonesia, in
which I will also explore Muslims’ beliefs on observing the Ramadan fast during
pregnancy and the rate of fasting among pregnant women. After this, I will discuss
medical theory on how maternal fasting during pregnancy may exert a long-term effect on
the health of her offspring and I describe the data used. The next section will deal with
effects on general health and some checks on the robustness of the results found. The
following sections will deal with effects on the sex ratio, the occurrence of some generally
non-severe health problems, reports by elderly people of symptoms that may indicate
coronary heart disease and diabetes, measures on hypertension and anemia, the health of
children and finally people’s weight and body size. The last section discusses the
implications of this research.
Throughout this paper, I will sometimes complement the texts with information
obtained from interviews I held in Indonesia during Ramadan 2008 with doctors, midwifes,
health workers and others. These interviews and the observations made in hospitals and
health clinics during my visits are not representative for a complete Indonesian population,
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nor do they serve to replace any quantitative analyses, but they do often shed more light
on the local situation and the believes and experiences of Indonesians.

2.2 Background
2.2.1 Ramadan
Ramadan is the holiest month of Islam. It is one of the five “pillars” of Islam that Muslims
have to fast during this month. No food and drinks are to be taken from dawn to sunset.
Smoking, sexual intercourse and, according to some interpretations, the taking of oral
medicine are also forbidden during these hours. In the evening, the fast is broken with
sweet drinks and sweet snacks. This is a very social happening, in which family and
friends come together. If a Muslim misses a day of fasting, (s)he has to make up for it on a
later day and in many cases pay a penalty that is used to feed the poor. The timing of the
Ramadan follows the Islamic calendar. This is a lunar calendar and since, depending on
the exact moon cycle, the year is about 11 days shorter than the commonly used Gregorian
calendar, each year Ramadan starts about 11 days earlier. After a bit more than 33 years,
Ramadan will start around the same Gregorian date again. This “shifting over the years”
makes it possible to separate effects of Ramadan from seasonal effects, a strategy similar
to the one applied in Almond & Mazumder (2008), which I exploit in this paper.
Ramadan lasts about 30 days, but both the exact start and end date depend on
moon sightings and cannot be predicted exactly in advance. Sometimes Ramadan lasts
only 29 days, and often different countries use different start and end dates. Because
Indonesia lies on the equator, daylight times and thus length of fasting, are about the same
each year (about 13 ½ hours), irrespective of the Gregorian month in which Ramadan falls.
This makes Indonesia very well suited for the study of these effects, because the effect of
fasting (which can be assumed to depend on the length of fasting) will be the same for
each cohort. Hence, my results are not biased by correlation between length of Ramadan
in utero and age.
Certain people are excluded from the religious obligation to fast. This includes
children under 12, the sick, the traveling, women who are breastfeeding young babies and
women in their period. Pregnant women are allowed to skip fasting if they are afraid that
fasting may harm their own health or the health of their fetus. According to most people,
they then have to do the fasting later and often pay a compensation in food or money that
will go to the poor. Some Muslims explain this regulation as an obligation for all pregnant
women to fast, unless there are specific reasons for abandoning fasting. These reasons,
according to Indonesian doctors I interviewed who adhered to this interpretation, include
pregnancy complications and maternal health problems that existed already before
pregnancy. Exact criteria, however, differed considerably. Other Muslims have the
interpretation that pregnant women in any case have a dispensation from fasting. Even
women who adhere to the interpretation that they are given a dispensation, often do
7

choose to fast. Reasons include having to make up for the fast later on their own, instead
of fasting together with the whole community and family, a loss of the feeling of Ramadan
and not actively deciding to fast: it is just the normal thing to do (Robinson & Raisler,
2005; Mirghani, Weerasinghe, Ezimokhai & Smith, 2003). Also, many women think that
fasting during pregnancy is not harmful (Joosoph, Abu & Yu, 2004) and some believe it
even to be beneficial. This follows the general conviction among Muslims that Ramadan
fasting is good for health and beneficial in general, as it is the wish of God that they fast.
That women think fasting during pregnancy is not harmful, plays an important role in their
decision to fast, since many Muslims believe that it is a sin to fast if this is harmful
(Robinson & Raisler, 2005). Beside this, among poor Indonesian families, the obligation
to pay a compensation for not fasting may play a role in the decision to continue fasting,
while in the most orthodox areas, negative reactions from other people may do the same.
On the other hand, some women I talked to who believed fasting to be obligatory during
pregnancy, gave up fasting because they found it too hard to continue. A great majority of
70 to 90% of pregnant Muslim women do fast, as is evidenced by research from around
the world, from Iran (Arab & Nasrollahi, 2001), to Singapore (Joosoph, Abu & Yu, 2004),
rural West Africa (Prentice et al., 1983) and the UK (Malhotra et al., 1989). For Indonesia,
no survey data on this are available, but there is no reason to assume that the picture will
be different.

2.2.2 Indonesia
Indonesia is the country with the largest Muslim population in the world: 86,1% of its 238
million citizens are Muslim (CIA World Factbook, 2008). Indonesia is a non-Arab country
and, save a few exceptions, Indonesians are not known to be among the more orthodox
Muslims, and in some cases, they are mingling Islamic with traditional, pre-Islamic
customs. Religion, however, does play an important role for most citizens, and Ramadan
is widely and enthusiastically observed by Muslims, for whom this is often a period of
increased piety.
The country is roughly spread around the equator in an archipelago of over 17,000
islands, many of which are very small. The largest, Java, houses approximately 60% of all
inhabitants. Indonesia is a developing country with relatively low health care standards.
E.g. maternal death rate is 420 per 100,000 live births, compared to 11 for the USA and
under five mortality is 34 per 1,000 births, compared to 8 in the USA (Unicef, 2008),
although the latter number for Indonesia is down from a staggering 118 per 1,000 in 1970
(Strauss et al., 2004), indicating a steady improvement which now takes it into the middle
of the world-wide country ranking (Unicef, 2008).
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2.3 Medical theory and evidence of the effects of Ramadan
fasting during pregnancy on offspring’s health
Medical theory on how Ramadan fasting during pregnancy affects the offspring, is highly
related to medical theory on fasting, skipping meals, and hunger during pregnancy in
general. Long-term effects are mainly expected to arise because a shortage in nutrition
hampers fetal growth and causes damage to the fetal body, while at the same time such a
nutritional shortage arises relatively quickly in a pregnant woman, because the fetus
growing inside of her increases her energy demands. I will first discuss what fasting in
general does to the body and why effects of fasting in the body are stronger in pregnant
women. Next, I cite medical research that shows that such strong effects are specifically
present in Ramadan fasting pregnant women. I then review how, according to medical
theory, the fetus is affected by prenatal exposure to fasting and how this may lead to a
deteriorated health much later in life. Last, I discuss effects on the fetus that have been
measured during pregnancy in previous research on Ramadan, or that have been noticed
by Indonesian doctors I interviewed.
The fasting person’s body experiences a reduced supply of metabolic fuel. Under
normal circumstances, glucose is one of the body’s main sources of energy. When fasting,
a lack of glucose arises (hypoglycemia or “low blood sugar”). The body may be able to at
least partially compensate for this lack of fuel by stepping up the, otherwise sparsely used,
process of fat metabolism. Herein, fat is broken up into fatty acids and ketone bodies.
Both these serve as sources of energy for the body. Although, as will be discussed, a
shortage in nutrition probably causes the greatest problems to the fetus, an increased fat
metabolism is also potentially dangerous. If the number of ketones rises too much, this
will lead to a drop in blood pH. This destroys proteins in the body, leading to tissue
damage, organ failure, and eventually death. This is what happens during starvation and
what caused death to many type 1 diabetics before insulin injections became available.
Pregnant women, who are at an increased risk of reaching a state of ketoacidosis, in many
countries are regularly tested for elevated ketone levels, since ketoacidosis is a major
cause of intrauterine death.
Pregnant women are at an increased risk of reaching states of hypoglycemia and
ketoacidosis, because their own body’s demand for energy is augmented by that of both
placenta and fetus. This increased energy demand means that glucose-levels for pregnant
women are lower in general already, so that there is much less leeway for any restriction
in food intake before the body gets into problems (Hobel & Culhane, 2003). Metzger,
Ravnikas, Vileisis, & Norbert (1982) coined the term “accelerated starvation” for the
increased speed with which the pregnant body reaches states, otherwise only seen in
starvation. When comparing pregnant and non-pregnant women after skipping breakfast,
they found that pregnant women exhibited considerably stronger effects of the fast, as
measured by blood levels of metabolic fuels and hormones. Particularly, they had strongly
elevated levels of ketones and low blood sugar. In the case of Metzger et al., these patterns
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only became very pronounced after about 16 hours without food. This exceeds the fasting
time during Ramadan in Indonesia. However, when fasting takes place during daytime, as
during Ramadan, and not mostly during the night, as in Metzger and colleagues’ study,
accelerated starvation starts taking place much more swiftly. This is because daytime
activities increase the already high demand for glucose experienced by pregnant women,
so that they reach hypoglycemia even earlier. Meis, Rose & Swain (1984) showed that
daytime fasting for 8 hours leads to symptoms that are as severe as in Metzger et al. (1982)
after nighttime plus morning fasting for 18 hours. Therefore, according to Meis, Rose &
Swain, it is especially important for pregnant women to eat during daytime hours to avoid
hypoglycemia.
Several studies give evidence that pregnant women in Ramadan do indeed reach
low levels of blood glucose and high levels of ketones. Arab (2004) found that 61% of the
Iranian pregnant women in their sample had hypoglycemia and 31% had ketonuria before
breaking their fast. Prentice et al. (1983) and Malhotra et al. (1989) measured clear signs
of accelerated starvation in Ramadan fasting women in respectively West Africa and the
UK. It is thinkable that Ramadan fasting does not lead to a decreased total energy
consumption as women do eat during the evening and in the early morning, and hence
only causes a series of temporary shortages of nutrition, each day during daylight hours.
But Arab (2004) found that also the total amount of energy consumed over a 24-hour time
span is often too low: in his sample, 92% of Ramadan fasting pregnant women had a
calorie deficit of at least 500 Kcal.
In the medical sciences, there is now a wide consensus that many chronic diseases,
typical for adults, find their origins in pre-birth conditions such as pre-natal exposure to
malnutrition (Harding, 2001). When there is a shortage of nutrition, the fetus will adapt
itself to this adverse condition. According to fetal programming theory, fetal adaptations
to a hostile environment may be beneficial in the short run because they help the fetus to
survive, but the downside is that they may lead to serious problems in the long run
(Godfrey & Barker, 2000). These potential consequences include an increased risk later in
life of coronary heart disease and its biological risk factors, including hypertension and
type 2 diabetes.
One important adaptation by the fetus to nutritional shortage is that it will use most
of the scarce energy for the most vital organs and their metabolism, so that they will be
protected against the lack of fuel. Because particularly the brain will be protected in this
way, this process is known as “brain-sparing” (Godfrey & Barker, 2001). This goes at the
expense of energy devoted to other organs, muscles and limbs. As a result, cell division in
these body parts may be slowed. Also, resources may be increasingly diverted to placenta
growth in order to extract more nutrients, which comes at the expense of resources
devoted to the fetal body itself (Barker, 1997). Apart from effects on the general growth of
the fetus, this especially affects organs which are undergoing their critical growth period:
the period in which they are formed or go through a phase of important growth. Even short
periods of undernutrition can cause damage to these organs (Barker, 1997). Often, such
damage does not create problems immediately, but only much later in life, as degeneration
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sustained during the lifetime has taken its own toll. A good example for this are the
kidneys: undernutrition leads to a reduced number of nephrons (the functional units of the
kidney). Initially, this does not cause great problems, but when ageing further decreases
the number of nephrons, it may result in hypertension and consequent further damage to
the kidney (Barker, 2002). Type 2 diabetes may also often appear only much later in life
as a consequence of brain sparing: the fetal body reacts to a shortage of glucose by
increasing insulin resistance. This causes a decrease in glucose uptake in the body and
hence reduced body growth. The immediate positive effect of this is that glucose
concentrations are maintained for the brain. But if this insulin resistance persists until
adulthood, this may lead to type 2 (“adult-onset”) diabetes, which is also characterized by
insulin resistance (Phillips, 1996). Both hypertension and type 2 diabetes are major risk
factors for developing coronary heart disease. Coronary heart disease itself has often been
linked to low birth weight. Birth weight is often used in epidemiological research as a
rough measure for fetal development. Birth weight is on average lower if the mother
experienced malnutrition during pregnancy (Barker, 1997), but it captures only part of the
changes of the fetal body to maternal nutrition. More refined measures, such as changes to
organs, however, are hard to obtain for newborns (Harding, 2001). The link between lower
birth weight and an increased risk of developing coronary heart disease has, nevertheless,
consistently been shown to exist, is linear, i.e. not only referring to the extreme of low
birth weight and is present in both developed and developing countries. A lower birth
weight has also been linked to an increased risk for several cardiovascular risk factors
(Godfrey & Barker, 2001; Rich-Edwards et al., 1997). Evidence that the low birth weight
channel may also be relevant to Ramadan fasting during pregnancy is found by Almond &
Mazumder (2008), who show that children who experienced Ramadan in utero on average
have a lower birth weight.
Beside brain sparing, there are other ways in which the fetal body can adapt and
react to nutritional shortage. A potentially important role is played by maternal
undernutrition acting as a stressor. In this capacity, it triggers an increase in maternal
concentrations of the stress hormone CRH (corticotropin-releasing hormone). These
elevated levels prepare the fetus for an expected preterm delivery: fetal growth is reduced,
but at the same time, tissue maturation is speeded up (Hermann et al., 2001; Hobel &
Culhane, 2003). Exposure to stress hormones before birth may also program the
hypothalamic-pituitary-adrenal (HPA-)axis: a system that controls much of the hormonal
system, including reactions to stress. The alterations to the HPA-axis and its responses
resulting from this programming have been linked to higher blood pressure and type 2
diabetes (Seckl & Holmes, 2007). Other recent evidence focuses on how, as a result of
pre-birth circumstances, the same set of genes may lead to different outcomes
(“phenotypes”): the in utero environment may evoke epigenetic changes (Seckl & Holmes,
2007) and thus cause programming in the way that genes are expressed. Heijmans et al.
(2008), for example, show that the layer surrounding the DNA that determines the extent
to which genes are expressed, is changed at the site of a gene that is related to human
growth.
11

The adaptations of the fetal body to a shortage in nutrition may serve to prepare for
a life in an environment characterized by this same shortage, or may mainly serve to
minimize damage. When there are adverse conditions in utero, the fetus starts to “expect”
to encounter these same circumstances after birth. Hence, according to fetal programming
theory, the body makes some adaptations that prepare it for this expected post-natal
environment. For example, it will acquire a heightened tendency to store fat, which is
beneficial if there is indeed often a shortage of nutrition. If this is not the case, however,
these adaptations will only prove to be maladaptive. The initially small child will then
gain weight fast (“compensatory growth”), and fast weight gain is, even more than the
final body weight reached, a cause of coronary heart disease (Barker, 2002). Consequent
with this principle, the chances of developing serious health problems later in life seem to
be higher if there is a “mismatch” between the environment experienced in utero and the
environment experienced during post-natal life (Seckl & Holmes, 2007). This possibly
happens during Ramadan, as the fetus gets “programmed” for a hostile environment that it
will in reality not encounter.
If negative health effects from a shortage of nutrition are unavoidable, the best way
to minimize damage, from an evolutionary viewpoint, is if the body manages to postpone
these negative effects till after the person has procreated. The body’s adaptational strategy
is hence theorized to be such that it tries to stay vital until the reproductive age. After that,
it pays the price for the adaptations made. The evolutionary goal of procreation will be
achieved in this way, but the early onset of adult diseases is the side-effect (Godfrey &
Barker, 2000; Metcalfe & Monaghan, 2001).
Beside general theories on how adaptations of the fetal body to nutritional shortage
may lead to long term negative health consequences, negative effects of observing
Ramadan may also come from higher incidences of hyperemesis gravidarum (excessive
vomiting during pregnancy) during this month (Rabinerson et al., 2000) and from a refusal
to take prescribed drugs during daytime (Leiper, Molla & Molla, 2003). Potentially, peaks
in the blood glucose level caused by the consumption of large amounts of sweet products
in the evening, may lead to major congenital anomalies in the offspring (cf. Schaefer et al.,
1997). Furthermore, dehydration caused by restricted fluid intake may cause a low
amniotic fluid level. This, in turn, has been linked to perinatal death, fetal malformations,
preterm birth, low birth weight and poor health at birth (Brace, 1997; Casey et al., 2000).
Some indications that a fetus suffers from a lack of nutrition can be measured
directly during pregnancy, and have been demonstrated specifically during Ramadan
fasting. During a period of shortage, the fetus reduces its breathing movements (Phillips,
1996) in order to decrease metabolism. Another potential reaction is that spontaneous
decelerations of the fetal heart rate appear more often, while heart rate accelerations that
should occur when the fetus moves in utero, appear less often. Mirghani and colleagues
find similar heart rate effects and a reduction in the breathing movements among fetuses
of Ramadan fasting women (Mirghani, Weerasinghe, Smith & Ezimokhai, 2004; Mirghani,
Weerasinghe, Al-Awar & Ezimokhai, 2005). Strikingly, the latter effect was found even
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when women reached blood glucose levels that were still above those indicating
hypoglycemia.
The Indonesian doctors I interviewed did not separately register problems during
pregnancy related to Ramadan, let alone long-term effects on children. A few obstetricians
nevertheless confirmed that there was an increased incidence of pregnancy problems
during Ramadan: more cesarean sections, cases in which there was a decrease in amniotic
fluid or fetal heart rate accelerations and, in the first trimester, a higher incidence of
hyperemesis. Note that some problems can easily turn out severe in poorer areas as most
clinics there cannot make the necessary measurements, while a problem necessitating a
cesarean section may turn out lethal for baby and even mother. Beside these problems,
most doctors mainly saw a point of concern in the development of the weight of mother
and fetus. It was this that most often prompted them to give an advice to a woman to stop
fasting. Another point of concern noted by the doctors was liquid and/or food intake.
Women had to be advised to drink enough and to eat variedly, healthily and a sufficient
quantity.
Based on medical theory, being exposed to Ramadan in utero may negatively
affect the general health condition of people of all ages, although fetal programming
suggests that effects on some diseases will mainly occur on people who are after a after
their reproductive age. I will first show that this is indeed the case, using the crosssectional data described next, and I will support the evidence by a few robustness checks.
Next, I will turn to various aspects of general health. To begin with, it is thinkable that
some exposed fetuses do not survive the pregnancy. The data used do not contain
information on miscarriages or perinatal death, but an indication can be retrieved from the
sex ratio: males are more sensitive to disadvantageous conditions. Male fetuses grow
faster and are therefore more vulnerable to a shortage of nutrition (Godfrey & Barker,
2001). Therefore, if Ramadan causes attrition among fetuses, this will lead to a lower
share of males among the affected. I will show that this is the case and rule out some
alternative explanations. That fasting causes death before birth, means that the effects on
general health found in a cross-section of living people are underestimates of the total
effect on the entire population of fetuses, because the fetuses that have experienced the
strongest effect do not survive long enough to enter the sample. Having established that
fetal attrition was indeed very likely, in the third results section, I look at effects on
generally non-severe symptoms, such as a cold, diarrhea and infections. Fourth, it has
been suggested that effects on certain serious symptoms, particularly coronary heart
disease and type 2 diabetes, should mainly be found in older people. I will hence look at
effects on these health measures taken at the elderly. Fifth, I investigate effects on blood
pressure and blood values that may indicate kidney problems. Sixth, I examine effects on
body size measures that are suggested by theory, as affected people would be born smaller
and then later be prone to accumulating fat more easily. Seventh, I will look at specific
effects on children’s health. But before I will go into each of those health aspects, I will
first describe the data used.
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2.4

The data

The Indonesia Family Life Survey (IFLS) is a longitudinal survey carried out by the
RAND corporation (Strauss et al., 2004). It consists of 3 waves: IFLS 1 (1993/4); IFLS 2
(1997/8) and IFLS 3 (2000). For most analyses, I will use data from the last wave, as this
wave has the largest sample size, contains the most complete birthdate information and
contains more information of interest for the purposes of this research than the other two
waves.
IFLS is a broadly set up survey which collects a great amount of information at
individual, household and community level on a large array of economic, health and social
indicators. Sampling took place at the household level. Great care was taken to assure
representativeness of the sample for the reference population. IFLS covers 13 of the (then)
26 provinces of Indonesia, which in total represent 83% of the Indonesian population. The
provinces that are not included, are mainly the decentrally located, less densely populated
ones. In the first wave of IFLS, 7,224 households were interviewed, which in total
contained 33,026 household members, from zero years of age till old-age. In the second
and third wave, the same households were approached (re-contact rate: around 95%) and
split-off households were also interviewed. The sample size subsequently increased to
43,649 persons in 10,435 households in IFLS 3, about 85% of whom were measured
and/or interviewed in person. In Indonesia, as is the case in most developing countries,
some people do not know their exact birthdate. Of about 20% of the remaining sample, the
month and/or year of birth was not known; of another 11%, only birth month and not exact
birthday was known, which also rendered them not useable for the analyses. This reduced
the total sample to 29,695. About 88% of these interviewees were Muslims. Household
interviews were conducted by teams of 12 to 14 interviewers with different specialisms,
assigned to a set of communities (for budgetary reasons, 20 to 30 households were
interviewed per community). Each team contained two health workers (nurses) who were
trained by staff of the School of Public Health of the University of Gadjah Mada,
Yogyakarta. In many analyses, I will specifically make use of information collected by
these health professionals. Table 2.1 summarizes the variables used in this paper.
I calculated how many days before somebody’s birth the last Ramadan fell. For
this, I used the person’s exact birthdate and the dates of each Ramadan in the years 19002000.1 Note that since the occurrence of Ramadan depends on moon sightings which may
vary by geographical place, there may be deviations of one or two days in the start and
end dates in some years for groups of people. This causes a small amount of noise in my
measures. Using the average length of human pregnancies (266 days as calculated from
the day of conception), I calculated whether the person experienced Ramadan in utero.
Figure 2.1 clarifies the procedure used.

1

These, I retrieved from www.phys.uu.nl/~vgent/islam/ummalqura.htm and (before 14 March, 1937)
www.al-islam.com/eng.
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Table 2.1: Descriptive statistics
All Muslims
Mean

SD

N

All non-Muslims living
in predominantly Muslim
provinces
Mean
SD
N

General health

6.127

1.006

22567

6.471

0.961

2065

Proportion in utero during a Ramadan

0.885

0.319

24690

0.883

0.322

2322

Finished at least junior high school

0.58

0.49

15287

0.73

0.44

1514

Proportion male

.5082

.5000

24690

.5022

.5001

2322

Sick – last 4 wks

0.07

0.25

25265

0.06

0.24

2465

Own health compared to that of others
with same age & sex; worse than / same
as / better than others (1-3)

2.19

0.50

14928

2.17

0.51

1426

Cold (runny nose/dry cough) – last 4
wks

0.53

0.50

25237

0.46

0.50

2464

Eye infection – last 4 wks

0.05

0.22

31956

0.05

0.22

3310

Skin infection – last 4 wks

0.09

0.29

25283

0.08

0.27

2468

Nausea/vomiting – last 4 wks

0.11

0.31

25277

0.07

0.25

2468

Diarrhea – last 4 wks

0.07

0.25

31938

0.06

0.23

3303

Headache – last 4 wks

0.56

0.50

25284

0.48

0.50

2468

Toothache – last 4 wks

0.13

0.33

31952

0.11

0.32

3309

Chest pains on left side or during
exertions (50+)

0.34

0.47

2894

0.32

0.47

465

Wound takes a long time to heal (50+)

0.10

0.30

2894

0.10

0.30

465

Often gets up to urinate at night (50+)

0.52

0.50

2894

0.51

0.50

465

Anemia (low hemoglobin level)

0.30

0.46

12351

0.26

0.44

1169

High blood pressure

0.22

0.42

12933

0.26

0.44

1223

Pulse pressure

42.5

14.5

12933

43.6

15.7

1223

Obese (BMI ≥ 30) (proportion)

0.10

0.30

15832

0.13

0.34

1543

BMI

21.6

3.7

14712

22.3

4.0

1391

Weight (kg)

52.8

9.9

14718

55.4

11.3

1392

Underweight (BMI<18.5) (proportion)

0.17

0.38

15832

0.13

0.34

1543

Severe thinness (BMI<16) (proportion)

0.02

0.14

15832

0.02

0.14

1543

156.4

8.13

14757

157.4

8.48

1399

Waist circumference (cm)

79.2

10.9

3619

81.0

11.5

510

Hip circumference (cm)

90.1

8.6

3611

92.4

8.6

510

Child: Sick – last 4 wks

0.10

0.30

14904

0.07

0.25

1282

Child: Missed activities due to poor
health

0.28

0.45

14907

0.21

0.41

1284

Child: Unhealthy

0.08

0.27

14923

0.06

0.23

1282

Child: Cold (runny nose/dry cough) –
last 4 wks

0.54

0.50

14885

0.47

0.50

1277

Child: Eye infection – last 4 wks

0.04

0.20

20093

0.03

0.18

1839

Child: Skin infection – last 4 wks

0.11

0.31

14921

0.08

0.28

1283

Child: Nausea/vomiting – last 4 wks

0.08

0.27

14912

0.06

0.23

1281

Child: Diarrhea – last 4 wks

0.09

0.29

20074

0.06

0.24

1837

Child: Toothache

0.11

0.31

20090

0.07

0.26

1839

Height (cm)

– last 4 wks

15

Figure 2.1: Calculating whether a person was in utero during a Ramadan – an example
using people born in 1971.

The figure shows as an example people born in 1971. Stars indicate the day of birth. E.g. someone born on
Nov. 1st, 1971, is born during the Ramadan of that year (shaded area on the axis). Lines represent the
average length of a human pregnancy, which is 266 days. Diamonds indicate the estimated day of
conception. E.g. someone born on Aug. 10th, 1971, is estimated to be conceived 266 days earlier, which is on
Nov. 17th, 1970. This day fell during the previous year’s Ramadan (lower line). Someone who is estimated
to be conceived on Dec. 1st 1970, has probably not been in utero during a Ramadan (second line from below).
However, if this particular pregnancy was a few days longer than average, this would have been a
misclassification, since conception did take place during Ramadan. For someone estimated to be conceived
on Jan. 24th 1971, a misclassification is extremely unlikely. The latter person is therefore placed in the
reference group, while the former person is removed from the data. Note that Ramadan lasted 29 days in
1970 and 30 days in 1971 and that it started 12 days earlier in 1971, due to the Islamic year being a bit
shorter than the Gregorian year.

The reference group in all analyses consists of those who were certainly not in
utero during Ramadan, i.e. those who, according to my calculations, were conceived
within a relatively narrow time window of about 59-60 days per Islamic year, which starts
right after a Ramadan and ends 266 days before the next fasting period. If a pregnancy
lasted longer than the average human gestational time, this would lead to an erroneous
classification as not having experienced Ramadan in utero. Since the reference group is so
important in all analyses, I therefore drop from the data all those for whom I calculated
that they were conceived less than 21 days after the end of Ramadan. This is a safe margin,
since pregnancies that last three weeks beyond term or more are rare (see e.g. Kieler et al.,
1995). Actually, this bandwidth is longer than necessary for just this purpose: taking it this
long also makes sure that almost all children are dropped who were conceived in the
festive days following Ramadan, who may differ from children conceived at other time
points.
Note that a shorter than average gestation can never lead to erroneously classifying
someone into the reference group. It can, however, lead me to wrongly conclude that the
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person did experience Ramadan in utero. This happens if conception took place less than
266 days before birth and Ramadan ended between 266 days before birth and the date of
conception. I cannot solve this misclassification problem by dropping people from the data,
since some pregnancies are shorter than 266 days by a great number of days. Dropping
would then lead to the loss of a great deal of information. Also, I am interested in the
differential effects of having experienced Ramadan during conception and during different
periods of the pregnancy. Dropping in this case would make it impossible to calculate
effects of being conceived during Ramadan.2
For the latter analyses, I divide those for whom I calculated that they experienced
Ramadan in utero into five subgroups: those who were conceived during Ramadan, those
who were born during Ramadan and those who experienced an entire Ramadan in utero
and who were further subdivided into those for whom Ramadan started during the first
trimester of pregnancy, those for whom it started during the second trimester and those for
whom it started during the third trimester, but who were not born during Ramadan.
Depending on variations in the exact length of pregnancies, there is some noise in these
measures due to misclassifications.
My basic specification now becomes:
11

yi = α + β exposed i + γ 1agei + γ 2 agei2 + γ 3 agei3 + γ 4 agei4 + ∑ λm monthmi + θ sexi + ε i
m =1

(2.1)

Standard errors are clustered by family, as there may be within-family correlation
on the health variable, y. The age variables refer to the number of days after Jan. 1st, 1900
that a person was born. I choose to control for age in this flexible way instead of using
year of birth-dummies, since some Gregorian years contain two Ramadans, which might
lead to unwanted correlations. In the latter analyses described above, the variable
indicating whether someone was exposed to Ramadan in utero vs. was certainly not
exposed, is replaced by five dummies for the different periods during pregnancy that
exposure could have taken place.
Note that all estimates are probably underestimates of the real effect. First, (except
for children living at home with their parents) I only know a person’s own religion and not
the religion of his/her mother. Deviations may lead to misclassification and attenuation.
Second, I calculate whether persons had been exposed using the average length of human
pregnancy. Persons conceived shortly after Ramadan and born prematurely, may be
wrongly classified as “exposed”. Third, and most importantly, I do not know which
mothers actually did observe Ramadan during pregnancy. My results should therefore be
2

Note that I drop people based on the day on which they are born. Both the exposed and the non-exposed
group therefore contain people who have been born pre-term and people who have been born after the
expected date of birth. Exposure, as argued, may cause premature birth. This leads to misclassification in
that I classify some people for whom Ramadan started in trimester 1, respectively 2, of the pregnancy, as
having been exposed in trimester 2, respectively 3, and some people who have been conceived during
Ramadan, as having been exposed to a Ramadan that started in trimester 1.
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seen as intention to treat estimates. If choice of fasting is uncorrelated to expected
offspring’s health outcomes, the magnitude of all estimates would have to be multiplied
by one over the share of fasting women in order to get to an average treatment effect
(ATE). If especially those mothers chose not to fast for whom fasting would have had a
larger impact on their offspring’s health, then my estimates would even be a larger
underestimation of the ATE. If mothers with an above average health chose not to fast,
and if for those women, fasting would have had a smaller impact on their offspring’s
health, then the correction factor would have to be smaller than one over the share of
fasters. As fasting rates are likely to differ per trimester of pregnancy, the difference
between my estimates and the ATE probably differs between the phases of pregnancy that
I distinguish. Fourth, beside misclassification issues, attrition may bias my results towards
zero. That is: all estimates are conditional upon survival. If people’s health is indeed
negatively affected by having a mother who fasted during pregnancy, this may lead to
higher mortality rates among those who are affected most. Indeed, some fetuses may even
have died in utero as a result of fasting. My results for effects on the sex ratio give some
evidence that such attrition does indeed take place. Fifth, those who do not know their
exact date of birth, were excluded from all analyses. Their average health is worse than
that of those who do know their birthdate. It is possible that the health of some people was
affected in such a way by exposure to Ramadan in the womb, that they were less likely to
remember their date of birth. If such selective attrition of those on whom the effect was
the strongest has indeed taken place, this may lead to a bias towards zero.

2.5

Results

2.5.1 General health measure
The following analyses will go into general health. After showing that people who were
exposed to Ramadan in utero have a worse general health than people who were not, I will
look at a few alternative explanations: common shocks in health that just happened to be
correlated to the occurrence of Ramadan and systematic differences between mothers
whose children were vs. were not exposed that can be lead back to selective timing by
certain parents of pregnancies to avoid Ramadan. I will show that the finding that fasting
during pregnancy negatively affects offspring’s general health, is a very robust one.

2.5.1.1 General health effects on Indonesian Muslims
As part of IFLS 3, each household was visited by two health workers, typically nurses,
who were trained for this purpose by university staff of the Public Health School of
Gadjah Mada; one of Indonesia’s most renowned universities. They took measurements of
a diverse set of physical and health variables such as weight, height and other
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anthropometric measures, blood pressure, pulse, lung capacity and hemoglobin level. For
respondents aged 15 years and older, also measurements of physical condition were taken
by letting the person rise from a sitting to a standing position five times and timing them
doing this. In taking all these measurements, the health workers gained good insight into
the health of the respondents. At the end of all measurements, they rated how the health of
the person compared, in general, to the health status of other people of the same age and
sex. A nine-point scale was used, in which 1 referred to much worse and 9 to much better,
etcetera. Because of the experience of the health workers, the specific training they had
received for IFLS and because of the insight they had gotten into the respondents health
after taking a broad set of measurements, this variable is arguably the best indicator of
respondents’ general health that is available. Such a measure is, for example, much more
reliable than self-reports of health given by respondents. In later analyses, I will use these
self-reports as well, but they may suffer from lack of knowledge of the meaning of
subjectively felt symptoms, overreporting of illnesses and a lack of a frame of reference,
whereas the general health measure is given by a professional with a great deal of
knowledge about health, who had the experience and overview to compare respondents’
health with that of others of the same age and sex.
Table 2.2 shows the results from OLS-regressions for the effects of having been in
utero during Ramadan for Indonesian Muslims. In all analyses on general health, babies
under one year of age were removed, because, due to rapid changes and “jumps” in
growth, size and development at this age, it is very difficult for health workers to give
reliable comparisons with people of the same age and sex. The upper panel shows the
overall effects, in which people who were in utero during Ramadan are compared with
those who were not. The second panel compares those who experienced Ramadan during
different phases of pregnancy, with those who were not exposed. All regressions control
for age in a flexible way, month of birth and sex (except, naturally, for the regressions on
males and females separately); standard errors are clustered by family; see equation (2.1).
For the entire sample, I find a highly significant negative effect of having been
exposed during pregnancy of 6.1% of a standard deviation of the general health variable. I
next split up the sample in those under the age of 45 and those 45 and older, following the
idea from fetal programming that fetal adaptations to adverse conditions in utero that are
beneficial in the short run, mainly lead to problems after the reproductive age (Godfrey &
Barker, 2000). I find that, although there is a significant effect for the young, the effect is
much stronger for the older people, where the effect is as much as 18.5% of a standard
deviation. Note that I cannot distinguish between the effects on my estimates of ageing
and those of changes over time in the share of mothers who chose to fast, or of changes
over time in health care provisions. Looking at the general trend in Indonesian religious
observance, however, there is no reason to assume that fasting among the pregnant has
decreased to such a degree that it can explain the threefold difference in effect sizes
between the young and the old; one midwife I interviewed even claimed that in recent
years, there had been a strong increase in the share of pregnant women in her village that
fasted. The lower panel shows that the signs are negative for each phase of pregnancy
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during which Ramadan may be experienced (note that these phases are different in length,
and that the power to find significant effects varies accordingly between the phases). The
largest effects are found when an entire Ramadan was experienced during pregnancy,
especially when Ramadan fell about halfway the pregnancy.
Table 2.2: Effects of having been in utero during Ramadan on general health as compared
to other people of the same age and sex, Indonesian Muslims.
All

Young (<45)

Old (≥45)

Female

Male

Exposed

-0.061**
(0.021)

-0.048*
(0.022)

-0.186**
(0.065)

-0.051
(0.030)

-0.068*
(0.028)

Born during Ramadan

-0.034
(0.030)

-0.028
(0.032)

-0.098
(0.087)

-0.048
(0.042)

-0.016
(0.042)

Ram. started in tr. 3

-0.064*
(0.025)

-0.050
(0.027)

-0.191*
(0.077)

-0.069
(0.037)

-0.061
(0.035)

Ram. started in tr. 2

-0.079***
(0.024)

-0.063*
(0.025)

-0.256***
(0.074)

-0.052
(0.034)

-0.104**
(0.032)

Ram. started in tr. 1

-0.057*
(0.023)

-0.047
(0.025)

-0.158*
(0.073)

-0.051
(0.034)

-0.057
(0.031)

Conceived during Ramadan

-0.041
(0.029)

-0.023
(0.031)

-0.211*
(0.088)

-0.017
(0.043)

-0.063
(0.040)

22567

20021

11224

11343

N

2546

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors (clustered by family) from OLS-regressions
which control for age (measured in days), age2, age3, age4, month-of-birth and sex. Sample: Indonesian
Muslims of 1 year and older. The upper and lower panel show results from separate regressions. People’s
general health as rated by professional health workers on a 9-point scale with a standard deviation of 1.0, is
compared between those who had not been in utero during a Ramadan and those who had been.

2.5.1.2 Non-Muslims
To check whether the reported effects are not a result of common shocks to cohorts,
correlated by coincidence to Ramadan, in table 2.3, I report the same analysis for nonMuslims. Non-Muslims are not affected by Ramadan fasting, but otherwise, they
experienced the same common shocks as Muslims. Also, there are reasons to assume that
non-Muslims are affected by Ramadan itself somewhat as well through changes in daily
life patterns that occur at the same time as Ramadan. Consumption patterns of nonMuslims living in predominantly Muslim-areas may be affected to some extent in that it is
often considered impolite or rude to eat and drink when fasting Muslims are around and
through changes in availability of food (more sweets). Increased food prices are partially
offset by the receipt of a 13th month wage and for the poor, by the receipt of food during
Ramadan. Also, around the end of Ramadan, there is an important national holiday in
which people en masse visit family. If it is not fasting during pregnancy, but the general
change in life pattern during Ramadan that causes the previously described effects, or if it
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Table 2.3: Effects of having been in utero during Ramadan on general health as compared
to other people of the same age and sex, Indonesian non-Muslims
Non-Muslims living in
a predominantly Muslimprovince

Non-Muslims living in
a predominantly nonMuslim province

Exposed

0.012
(0.065)

0.018
(0.037)

Born during Ramadan

0.040
(0.093)
-0.051
(0.083)
0.028
(0.072)
0.022
(0.074)
0.029
(0.093)

0.062
(0.047)
-0.064
(0.071)
0.009
(0.038)
0.067
(0.041)
0.026
(0.038)

2065

820

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

Non-Muslims living in
a predominantly Muslimprovince

Exposed
Born during Ramadan
Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan

N

Non-Muslims living in
a predominantly nonMuslim province

Young
-0.007
(0.072)

Old
0.083
(0.168)

Young
0.002
(0.033)

Old
0.178
(0.281)

0.004
(0.104)
-0.105
(0.090)
0.022
(0.079)
0.010
(0.082)
0.045
(0.103)

0.132
(0.199)
0.165
(0.216)
0.054
(0.189)
0.093
(0.196)
-0.066
(0.239)

0.028
(0.043)
-0.086
(0.069)
0.002
(0.033)
0.044
(0.038)
0.032
(0.036)

0.718
(0.403)
0.283
(0.477)
-1.213
(0.716)
-0.108
(0.324)
-0.372
(0.376)

1685

380

779

41

* p<0.05, ** p<0.01, *** p<0.001
Tables show coefficients and, in parentheses, the standard errors (clustered by family) from OLS-regressions
which control for age (measured in days), age2, age3, age4, month-of-birth and sex. The upper and lower
panels show results from separate regressions. Sample: Indonesian non-Muslims of 1 year and older. The
only predominantly non-Muslim province in IFLS is Bali.

is common shocks that are coincidentally correlated with Ramadan, I should also find
effects of having been in utero during a Ramadan on non-Muslims.
All common shocks influence non-Muslims more if they are living in
predominantly Muslim provinces than if they are living in a non-Muslim province. I
therefore report estimates separately for these two groups; and in subsequent robustness
checks related to other analyses, reported in Appendix A, I only show results for the nonMuslims living in Muslim-provinces. Note that all provinces included in IFLS have a
great majority of Muslims, except for the island of Bali, where 86% of the Hindus in the
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sample are concentrated and where only 14% of the population is Muslim, many of whom
have migrated there at some point in their life. In the predominantly Muslim provinces,
the non-Muslims are mainly Protestant or Roman Catholic (84.7%), Hindu (5.9%) and
Buddhist (8.8%). On average, their general health is better than that of Muslims: 6.47 vs.
6.13 on the nine-point general health scale (p < .001).
As the table shows, no effects are found for either of the non-Muslim groups.
General health effects related to Ramadan during pregnancy are hence not caused by
common shocks experienced by the whole population, that happened to be correlated with
the occurrence of the Ramadan fasting period.

2.5.1.3 Selective timing of pregnancies
If some women, whose offspring would have had a better health anyway, deliberately plan
their pregnancy so as to avoid Ramadan, my results may confound effects of Ramadan
during pregnancy with self-selection of healthy people into the control group. The fact that
sampling in IFLS takes place at the household-level, gives me two instruments to check
whether self-selection may have driven the results. First, I compare mothers whose child
was exposed to Ramadan with those whose child was not. The second strategy comprises
family fixed effects.
I should note here that there are a few things that speak against the occurrence of
selective timing. First, it is quite difficult for a woman to plan her pregnancy in such a way
that she avoids Ramadan completely: the time window to get pregnant is then small; only
less than three months per year can she “safely” get pregnant. Second, according to the
obstetricians and midwifes I interviewed, selective timing is not an issue at all: they had
never heard of anybody planning in such a way or even thinking about doing this.
Especially those Muslims who interpret fasting during pregnancy to be obligatory, believe
that fasting is generally beneficial and would not avoid pregnancy during Ramadan. On
the contrary, it occasionally happened that couples tried to plan the pregnancy in such a
way that the child was delivered during Ramadan, as this is considered a positive
occurrence. It is questionable whether this latter phenomenon leads to any noticeable
effect on my estimates, because of the small time window and because even those few
couples mainly wanted to get pregnant and hence also tried this around the time window.
Moreover, in case this does lead to selectivity, this cannot explain why, in table 2.2, there
are effects of exposure e.g. halfway during pregnancy. Nevertheless, because selective
timing is a clear potential source of bias, it is important to investigate this issue further.
If mothers self-select into exposing their baby to Ramadan in utero, then, arguably,
differences in characteristics should exist between mothers whose pregnancy overlapped
with Ramadan and those for whom this was not the case. Particularly, women whose child
had not been exposed, would be expected to be higher educated and healthier. Higher
educated women might be more likely to plan their pregnancy so as to avoid Ramadan.
And women who care a lot about their own health, may also be more concerned about the
22

risks posed by Ramadan to the baby. If under normal circumstances, mother’s and child’s
health are correlated, then not-exposed children may have a better health, not (only)
because of not having been exposed, but just because their mothers had a better health.
Table 2.4: Comparison of Muslim women whose oldest home-living child between the
ages of 1 and 18, was vs. was not exposed to Ramadan during pregnancy.
Child not exposed

Child exposed

p (difference)

Mean
0.46

SD
0.50

N
2486

Mean
0.44

SD
0.50

N
307

0.482

General health
Stayed in bed due to poor
health at least one day
last 4 weeks

6.09
0.06

0.97
0.24

2412
2420

6.09
0.10

0.94
0.29

289
293

0.991
0.042*

Number of generally nonsevere symptoms last 4
weeks1

1.63

1.26

2420

1.53

1.24

293

0.200

At least one non-severe
symptom last 4 weeks1

0.78

0.41

2420

0.75

0.43

293

0.331

High blood pressure
Low hemoglobin level
(anemia)

0.21
0.35

0.40
0.48

2407
2213

0.17
0.37

0.38
0.48

289
275

0.181
0.392

Age at giving birth
Body Mass Index (BMI)
Height (cm)
Weight (kg)
Mother was not exposed to
Ramadan in utero herself

24.5
23.3
151.0
53.2
0.90

5.41
4.03
5.29
9.69
0.30

2491
2406
2411
2406
2491

25.1
23.6
150.5
53.6
0.90

5.76
3.96
5.21
9.50
0.30

307
288
289
288
307

0.064
0.208
0.111
0.537
0.973

Own health compared to that
of others with same age
& sex; worse than / same
as / better than others
(1-3)
Lives in urban area

2.16

0.48

2420

2.20

0.48

293

0.239

0.56

0.50

2491

0.54

0.50

307

0.478

Education (junior high
school)

* = difference significant at p<0.05, ** = p<0.01, *** = p<0.001
1
cold (runny nose/dry cough), eye infection, skin infection, nausea/vomiting, headache, toothache

Table 2.4 shows the results of a comparison of women whose oldest home-living
child between the ages of one and eighteen had versus had not been exposed.3,4 Note that
all variables, except for age at giving birth, refer to the present state of the mother, not to
the state at the moment of giving birth: such data are unavailable. Some variables may
have endogenously changed since then, if, for example, a pregnancy with complications
affected the mother’s health. On the other hand, if unhealthy and older mothers are more
3

To be exact: because IFLS collects data on the household and does not link mothers to children, I do not
work with mothers and children, but with the female partner of the household head, or female household
head, and the biological children of the household head. The difference between the two definitions will be
small.
4
I exclude very young children, since their mothers’ health may still have been affected by recently having
given birth. This may lead to spurious correlations between pregnancy during (the recent) Ramadan and
mothers’ health. I also exclude children above the age of eighteen, the age at which many children start
leaving home. Home-leaving may be correlated with health, so that this sub-sample may overrepresent
children who had been affected by exposure during pregnancy more strongly than average.
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likely to miscarry as a result of fasting, then the remaining mothers whose child was
exposed, will have a health that is a bit above average and be a bit older. The measuring of
certain variables years after childbirth, limits the value of the present analysis somewhat.
There are no differences between the two groups of women in the share who
completed high school. Their general health is equal as well. Also, there are no differences
in prevalence of non-severe symptoms in the last four weeks, nor in the prevalence of high
blood pressure or anemia. Their height, body mass index (height/weight2) and the weight
itself do not differ. Women whose child had been exposed report being sick less often.
This difference is hard to explain, as this indicates a better health. Women in the not
exposed-group were perhaps somewhat older at the time of giving birth than the others.
This marginally significant difference is possibly caused by the general pattern that
miscarriages happen more often among older women, in combination with a higher
incidence of miscarriages among women who are pregnant during Ramadan – see also
paragraph 2.5.2 below. The last line of table 2.4 gives the share of women living in urban
vs. rural areas. This is interesting to look at, since perhaps women in urban areas have
better health behavior (i.e. are more likely to avoid Ramadan) and simultaneously have
healthier children, just because health care is better in urban areas. Again, no difference is
found. Hence, it can be concluded that women whose child was exposed to Ramadan in
utero and women whose child was not, are quite similar in a number of relevant
characteristics. Appendix table 2.B-4 shows that this pattern holds for each of the phases
of pregnancy during which people could have been exposed.
Table 2.5: Family fixed effects regression on children’s general health
OLS
Exposed

-0.065
(0.039)

-0.066*
(0.033)

Fam. fixed effects with
birth order dummies1
-0.065*
(0.033)

Born during Ramadan

-0.024
(0.054)
-0.048
(0.047)
-0.110*
(0.047)
-0.067
(0.046)
-0.093
(0.056)

-0.071
(0.046)
-0.041
(0.038)
-0.088*
(0.039)
-0.073
(0.038)
-0.078
(0.047)

-0.070
(0.046)
-0.040
(0.038)
-0.088*
(0.039)
-0.072
(0.038)
-0.078
(0.047)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

Fam. fixed effects

7661

7661

7661

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors (clustered by family) from regressions
which control for age (measured in days), age2, age3, age4, month-of-birth and sex. The upper and lower
panel show results from separate regressions. Sample: children between the ages of one and eighteen, living
with their biological parents. The middle and right column include fixed effects for 4307 families.
1
Dummies divide into 1st-born, 2nd, 3rd and 4th and up, among the children in the age group.

Table 2.5 shows the results of the family fixed effects regression on children’s
general health. I take the subsample of Muslim children between the ages of one and
eighteen, living with their biological parents. This fixed effects analysis has the advantage
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that it compares children within families and is insensitive to any systematic differences
between families in general health. So if only women chose to fast whose children would
have had a worse health anyway, I should find no effect. The first column of the table
shows the OLS-results for the sample used in this analysis. The second column shows the
results for the family fixed effects regression. The third column adds birth order dummies
to the latter, to control for potential correlations between birth order and exposure on the
one hand and birth order and health on the other hand.
The OLS-coefficient is comparable to that of the complete sample (see table 2.2),
but not significant, probably due to a lack of power. In the fixed effects analysis, the
coefficient is almost the same, and, combined with the increased precision, it is now
significant. This gives strong evidence that the general health effects do not arise because
of systematic between-family differences. Moreover, controlling for birth order effects
does not change the size or significance of the effect.

2.5.1.4 Subjective feelings of general health and sickness
Having shown that general health as measured by health professionals is negatively
affected by exposure to the Ramadan fast in utero, I will now turn to the question whether
this pattern fits with the subjective health experiences of Indonesians. Respondents in the
IFLS were asked whether they had been sick in the last four weeks and whether their own
health was better or worse than that of another person of the same age and sex. The first
question was also asked in the second wave of IFLS. This makes it possible to increase the
precision of the estimates for this variable by pooling the data from IFLS 3 and IFLS 2. To
allow for maximum flexibility, in equation 2.1, I now interact each regressor and the
constant with a dummy for the IFLS-wave. I cluster the standard errors by person.
Table 2.6 shows the results in the same way as the previous tables: the top panel of
part a. shows the corrected difference between exposed and not-exposed and the second
panel compares the not-exposed to those exposed in different periods of pregnancy. The
same results separately for the young (under 45) and old (45 and older) are shown in parts
b. and c.
The results confirm the picture that arose from the health workers’ reports. People
who had been exposed report sickness in the last four weeks more often – an effect of
about one percentage point on an average rate of seven per cent. Older people judge their
own health more negatively in comparison with others of the same age and sex. Among
younger people, this latter effect does not appear. Larger effects among older people
concur with fetal programming theories which say that health adjustments of the fetus to
adverse conditions in utero are detrimental mainly in the long run. Appendix A shows
results for the non-Muslims living in a predominantly Muslim province. No significant
effects for them are found, nor is there a clear, but non-significant, pattern in the results.
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Table 2.6a: Subjective estimates of own health, all Muslims
sick1

comphealth2

Exposed

0.011*
(0.005)

0.002
(0.012)

Born during Ramadan

0.013
(0.007)
0.010
(0.006)
0.011*
(0.005)
0.012*
(0.005)
0.008
(0.007)

0.012
(0.018)
-0.004
(0.015)
0.005
(0.015)
-0.001
(0.014)
0.011
(0.018)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

25265

14928

Table 2.6b: Subjective estimates of own health, young Muslims (< 45 years old)
sick1

comphealth2

Exposed

0.010
(0.005)

0.019
(0.013)

Born during Ramadan

0.011
(0.008)
0.007
(0.006)
0.011
(0.006)
0.012*
(0.006)
0.004
(0.007)

0.036
(0.019)
0.003
(0.016)
0.027
(0.015)
0.013
(0.015)
0.027
(0.019)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

20669

12388

Table 2.6c: Subjective estimates of own health, older Muslims (≥ 45 years old)
sick1

comphealth2

Exposed

0.021
(0.011)

-0.083*
(0.040)

Born during Ramadan

0.027
(0.017)
0.031*
(0.015)
0.015
(0.014)
0.014
(0.013)
0.030
(0.018)

-0.101
(0.053)
-0.041
(0.047)
-0.112*
(0.047)
-0.082
(0.045)
-0.083
(0.052)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

4596

2540

* p<0.05, ** p<0.01, *** p<0.001 Tables show coefficients and, in parentheses, the standard errors from
OLS-regressions which control for age (measured in days), age2, age3, age4, month-of-birth and sex. The
upper and lower panels show results from separate regressions. Sample: Indonesian Muslims 15 years and
older. Data for sick are pooled over IFLS-waves 2 and 3 and standard errors are clustered by person; for
comphealth, data from IFLS 3 are used and standard errors are clustered by family.
1
2
Stayed in bed due to poor health at least one day in last four weeks
Own health compared to that of
another person of same age and sex; three-point scale (worse than / same as / better than others)
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2.5.2 Sex ratio
As shown, being exposed to Ramadan in utero negatively affects peoples’ general health.
From medical theory, it can be expected that these health effects translate into an altered
sex ratio, i.e. the proportion males among the exposed would be lower: it is probable that
some fetuses will not survive pregnancy if the effects of exposure to fasting are large. And
as male fetuses are more vulnerable to a shortage of nutrition (Godfrey & Barker, 2001),
this attrition should take place more often among males. Hence, in the absence of data on
miscarriages and perinatal death, an effect on the sex ratio is a sign that some fetuses
indeed do not survive the pregnancy as a result of an exposure to Ramadan. One sideconsequence of such an effect, would be that the previously described general health
effects are an underestimate of the total-population effect, as those for whom the general
health effect was strongest did not survive till after birth.
There is a problem here in that I do not know the sex ratio at birth, but only the sex
ratio of the people in a cross-section of all ages. This causes the first of two alternative
explanations for any effects found: it is possible that attrition of males does not take place
at the fetal stage, but later in life. I.e. that the health of males is affected more strongly,
and that they therefore die younger, which then causes the changes in the sex ratio. I can
check this by looking at the effect on the sex ratio at different ages. If a general effect on
the sex ratio is caused by differential mortality later in life, then the sex ratio effect should
be larger among older people. Also, arguably, health effects would then be stronger for
males. The last two columns of table 2.2 showed that men may indeed experience stronger
effects during their lifetime than women, but the coefficients lie within one standard error
of each other. In the analyses that will be presented in upcoming sections, I also find no
systematic larger health effects on males, see Appendix C, which shows all analyses for
males and females separately.
My results, presented in table 2.7, corroborate those of Almond & Mazumder
(2008), who find altered sex ratios both among newly-borns and adults. After correction
for time trends and month of birth dummies, among the exposed, the share of males is
about 2.6% lower (uncorrected average for the exposed: 50.55% males; not-exposed:
52.92%). The first alternative explanation seems unlikely, as the estimated effect among
the young (under 45 years of age) is larger than the effect among the old. Among the old,
the effect in most phases of pregnancy has even disappeared: perhaps the least healthy
girls are born but are short-lived, while the least healthy boys are not born at all.5
The second alternative explanation lies in processes playing around the time of
conception. The Trivers-Willard hypothesis (1973) states that when conditions are
favorable, it is more advantageous for a mother to produce males. This suggests that sex
ratio effects do not arise because of miscarriages and perinatal death, but because of a
purposeful biological process of sex determination at conception. The Trivers-Willard
5

Note that with the present data, I cannot distinguish between pre-birth death and mortality in the first few
years of life, since if analyzing only the sub-sample of very young children, I may confound effects of
exposure with seasonal effects.
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hypothesis argues that males are more costly to produce in terms of parental investment
and survival chances, but that if they do procreate, they are able to produce more
grandchildren. Hence, when conditions are favorable, it is better to produce more males in
order to obtain the evolutionary goal of the highest number of grandchildren. When
conditions are unfavorable, it is better to play it safe and produce females, who have a
lower reproductive rate, but a higher chance of procreating. Since sex is determined at
conception, this means that the unfavorable conditions during Ramadan would lead to a
lower share of males among people who were conceived during Ramadan. Indeed,
Mathews, Johnson & Neil (2008) show that among women who had a lower energy
consumption around the date of conception, the share of boys in the offspring was also
lower. Following this hypothesis, an effect is not expected among people who were born
during Ramadan, or exposed during second or third trimester. The same holds for the
hypothesis that sex ratio effects may be caused by potentially altered patterns of sexual
intercourse during Ramadan: it has been suggested that a lower frequency of sexual
intercourse increases the chances that the child will be female (e.g. James, 1971). Both
alternative hypotheses can be rejected, since effects are found in all trimesters and are
even strongest among the people born during Ramadan, see the lower panel of table 2.7.
Table 2.7: Effects of exposure to Ramadan in utero on the sex ratio (proportion males),
Indonesian Muslims
all

young

old

Exposed

-0.026**
(0.010)

-0.027*
(0.011)

-0.008
(0.031)

Born during Ramadan

-0.044**
(0.014)
-0.021
(0.012)
-0.022
(0.011)
-0.026*
(0.011)
-0.031*
(0.014)

-0.036*
(0.015)
-0.021
(0.013)
-0.025*
(0.012)
-0.029*
(0.012)
-0.032*
(0.015)

-0.089*
(0.042)
-0.015
(0.037)
0.017
(0.036)
0.017
(0.035)
-0.014
(0.043)

24690

21927

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

2763

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors from OLS-regressions which control for
age (measured in days), age2, age3, age4 and month-of-birth. The upper and lower panel show results from
separate regressions. Sample: Indonesian Muslims 0 years and older.

Table 2.8 shows the effects for the non-Muslims, to investigate whether common
shocks, including the occurrence of the holiday period around Ramadan, may have caused
the presented effects. Again, no effects are found for the non-Muslims. For the upcoming
analyses, the effects on non-Muslims living in predominantly Muslim provinces, of having
been in utero during a Ramadan, are shown in Appendix A. I do not find significant
effects that suggest negative health effects. This gives strong evidence that the effects of
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exposure on the Muslims have not been caused by common shocks which occurrences
were correlated to those of Ramadan.
Table 2.8: Effects of exposure to Ramadan in utero on the sex ratio (proportion males),
Indonesian non-Muslims
Non-Muslims living in
a predominantly Muslimprovince

Non-Muslims living in
a predominantly nonMuslim province

Exposed

-0.019
(0.032)

-0.002
(0.051)

Born during Ramadan

0.015
(0.046)
-0.018
(0.040)
-0.047
(0.037)
0.006
(0.037)
-0.040
(0.046)

0.001
(0.072)
0.014
(0.062)
-0.003
(0.059)
0.005
(0.059)
-0.048
(0.074)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

2322

927

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors from OLS-regressions which control for
age (measured in days), age2, age3, age4 and month-of-birth. The upper and lower panel show results from
separate regressions. Sample: Indonesian non-Muslims 0 years and older. The only predominantly nonMuslim province in IFLS is Bali.

2.5.3 Generally non-severe health problems
The preceding sections have shown that exposure to Ramadan in utero causes negative
health effects and most probably even fetal attrition. I will now turn back to people who
survived the fetal stage and will focus on investigating which specific aspects of their
health are affected. First, I will investigate whether the negative general health effects that
I found may be caused by some relatively mild health problems. IFLS contains a number
of questions on symptoms that could have occurred in the past four weeks: a cold (runny
nose/dry cough), headache, skin infection, nausea/vomiting, eye infection, diarrhea and
toothache. These self-reports seem somewhat unreliable: e.g. 53% of the respondents
reported having had a cold in the past four weeks. This seems unrealistically much. To
increase the precision of the estimates, I use the data from all waves of IFLS in which
these questions have been asked. For the last three variables, I pool data from all three
waves; for the other variables, this is only possible over the last two waves, see table 2.9.
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Table 2.9a: Generally non-severe health problems, all Muslims
cold1

headache

skin
infection

nausea /
vomiting

eye
infection

diarrhea

toothache

Exposed

0.007
(0.010)

0.007
(0.010)

-0.003
(0.006)

-0.000
(0.006)

-0.004
(0.004)

-0.009
(0.005)

0.001
(0.006)

Born during Ramadan

-0.006
(0.015)
0.008
(0.013)
0.012
(0.012)
0.011
(0.012)
-0.001
(0.014)

0.001
(0.015)
0.008
(0.013)
0.006
(0.012)
0.003
(0.012)
0.023
(0.014)

-0.018*
(0.008)
-0.002
(0.007)
0.006
(0.007)
-0.001
(0.007)
-0.013
(0.008)

0.000
(0.009)
0.004
(0.008)
0.001
(0.007)
-0.002
(0.007)
-0.007
(0.009)

-0.008
(0.006)
-0.007
(0.005)
-0.004
(0.005)
-0.003
(0.005)
-0.003
(0.006)

-0.009
(0.007)
-0.009
(0.006)
-0.008
(0.005)
-0.011*
(0.005)
-0.006
(0.006)

-0.001
(0.009)
-0.000
(0.008)
0.005
(0.007)
0.000
(0.007)
-0.006
(0.009)

25237

25284

25277

31930

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

25283

31912

31926

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors from OLS-regressions which control for age (measured in days), age2, age3, age4,
month-of-birth and sex. Sample: Indonesian Muslims 15 years and older. All variables are self-reports on whether the symptom occurred in the last
four weeks. Data for eye infection, diarrhea and toothache are pooled over IFLS-waves 1, 2 and 3; for the other variables, pooling is over the
data from IFLS-waves 2 and 3. Standard errors are clustered by person.
1
Runny nose / dry cough

Table continues on next page…
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Table 2.9b: Generally non-severe health problems, young Muslims (< 45 years old)
cold1

headache

skin
infection

nausea /
vomiting

diarrhea

eye
infection

toothache

Exposed

0.006
(0.012)

0.007
(0.011)

-0.001
(0.006)

-0.002
(0.007)

-0.007
(0.005)

-0.006
(0.005)

-0.002
(0.007)

Born during Ramadan

-0.014
(0.017)
0.007
(0.014)
0.008
(0.013)
0.011
(0.013)
0.003
(0.016)

-0.003
(0.016)
0.009
(0.014)
0.003
(0.013)
0.006
(0.013)
0.024
(0.016)

-0.018*
(0.009)
-0.000
(0.008)
0.004
(0.007)
0.002
(0.007)
-0.011
(0.009)

-0.001
(0.010)
-0.000
(0.009)
0.001
(0.008)
-0.001
(0.008)
-0.013
(0.010)

-0.009
(0.007)
-0.006
(0.006)
-0.006
(0.006)
-0.007
(0.006)
-0.007
(0.007)

-0.011
(0.006)
-0.009
(0.005)
-0.005
(0.005)
-0.004
(0.005)
-0.005
(0.006)

-0.008
(0.010)
-0.005
(0.008)
0.004
(0.008)
-0.000
(0.008)
-0.010
(0.009)

20641

20682

20677

25476

25486

25484

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

20681

Table 2.9c: Generally non-severe health problems, older Muslims (≥ 45 years old)
cold1

headache

skin
infection

nausea /
vomiting

diarrhea

eye
infection

toothache

Exposed

-0.000
(0.026)

-0.001
(0.027)

-0.007
(0.018)

0.013
(0.013)

-0.017
(0.011)

0.005
(0.011)

0.012
(0.016)

Born during Ramadan

0.009
(0.035)
-0.003
(0.031)
0.018
(0.029)
-0.002
(0.029)
-0.033
(0.035)

0.016
(0.038)
0.001
(0.032)
0.008
(0.031)
-0.024
(0.031)
0.015
(0.038)

-0.015
(0.023)
-0.007
(0.020)
0.017
(0.021)
-0.018
(0.020)
-0.021
(0.023)

0.011
(0.019)
0.027
(0.018)
0.009
(0.016)
0.000
(0.015)
0.025
(0.020)

-0.009
(0.016)
-0.017
(0.014)
-0.020
(0.013)
-0.027*
(0.013)
-0.000
(0.016)

0.005
(0.014)
0.002
(0.013)
0.004
(0.012)
0.004
(0.012)
0.010
(0.015)

0.020
(0.021)
0.012
(0.019)
0.011
(0.017)
0.007
(0.018)
0.017
(0.021)

4596

4602

4602

4600

6444

6442

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N
Notes: see table 2.9a
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6436

Exposure to Ramadan in utero does not seem to affect the chances of suffering
from one of the presented sicknesses and mild health problems. Hence, the effects on
general health that were described extensively earlier, are not caused by effects on the
generally mild, non-severe health problems described here, nor do these general health
problems capture the sicknesses that forced the exposed people to stay in bed more often.
This also fits with medical theory, which predicts that effects of exposure should
especially be found on some specific, more serious health problems. Also, the absence of
effects on the subjective reports of symptoms, means that the exposed do not have an
increased general propensity to complain. This is important, because in the next section, I
will turn to the more serious health problems predicted by medical theory, for which I will
also use subjective reports of symptoms.

2.5.4 Subjective indicators of coronary heart disease and diabetes
among the elderly
Effects on certain serious symptoms, particularly coronary heart disease and type 2
diabetes, are specifically predicted by medical theory and should mainly be found in
people who are after their reproductive age. A few questions in IFLS asked specifically to
people aged 50 and older, provide a good, although indirect, insight into these symptoms.
Respondents indicated whether they sometimes felt chest pains on the left side or during
exertions, which can be a sign of coronary heart problems; and whether cuts or wounds
take a long time to heal. This can be a sign of type 2 diabetes. Often having to get up
during the night to urinate is a sign of diabetes type 1. Medical theory does not predict
effects on this type of diabetes (insulin-dependent or juvenile diabetes), and hence, this
analysis mainly serves as a robustness check. Note that 34% of the elderly respondents
answered “yes” to at least one of the chest pain sub-questions. This seems to be quite
much and an overestimate of real, severe problems. Again, I can pool data from the last
two waves of IFLS in order to increase the precision of the estimates. (Data not available
for IFLS 1.)
I find that chest pain occurs more often among people who were exposed to
Ramadan in utero (see table 2.10). For females, this effect seems larger than for males.
The effect appears for people exposed in each phase of the pregnancy, although especially
for females, the effect seems larger for people conceived during Ramadan. This concurs
with a finding from Roseboom et al. (2000) who study the effect of in utero exposure to
the Dutch famine of 1944-45 and find that the chance of developing coronary heart
disease is increased mainly among people exposed early in gestation. People exposed to
Ramadan in utero also more often report that wounds take a long time to heal. Again, this
effect seems stronger for females. This effect may be larger for people exposed late in
gestation or born during Ramadan. This concurs with Ravelli et al. (1998), who report that
the largest effect of the Dutch famine on decreased glucose tolerance is on people exposed
late in pregnancy. For the indicator of type 1 diabetes, having to get up often during the
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night to urinate, I do not find a significant effect. The effects on chest pain and wounds
that take a long time to heal are quite strong. These symptoms potentially indicate very
serious health problems and they occur about eight and four percentage points more often
among the exposed, for symptoms that on average occur in 34 and ten per cent of the
population, respectively. Similar effects are not found for non-Muslims, see Appendix
table 2.A-11: coefficients partially even point into the opposite direction.
Table 2.10a: Subjective indicators of coronary heart disease, diabetes type 2 and, as a
robustness check, diabetes type 1, all Muslims 50+
chestpain1

woundheal2

urinate3

Exposed

0.077**
(0.029)

0.041**
(0.016)

0.033
(0.034)

Born during Ramadan

0.084*
(0.041)
0.082*
(0.036)
0.068*
(0.034)
0.066
(0.034)
0.102*
(0.041)

0.057*
(0.024)
0.057**
(0.022)
0.037
(0.019)
0.033
(0.019)
0.026
(0.022)

0.040
(0.045)
0.048
(0.041)
0.002
(0.039)
0.041
(0.039)
0.041
(0.044)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

2894

2894

2894

Table 2.10b: Subjective indicators of coronary heart disease, diabetes type 2 and, as a
robustness check, diabetes type 1, female Muslims 50+
chestpain1

woundheal2

urinate3

Exposed

0.111*
(0.046)

0.060**
(0.022)

-0.006
(0.057)

Born during Ramadan

0.081
(0.061)
0.120*
(0.058)
0.114*
(0.054)
0.050
(0.054)
0.229***
(0.065)

0.070*
(0.031)
0.068*
(0.030)
0.045
(0.028)
0.063*
(0.029)
0.054
(0.030)

0.001
(0.072)
0.043
(0.067)
-0.030
(0.064)
-0.029
(0.064)
0.004
(0.071)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

1233

1233

Table continues on next page…
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Table 2.10c: Subjective indicators of coronary heart disease, diabetes type 2 and, as a
robustness check, diabetes type 1, male Muslims 50+
chestpain1

woundheal2

urinate3

Exposed

0.056
(0.038)

0.027
(0.021)

0.055
(0.043)

Born during Ramadan

0.089
(0.056)
0.053
(0.046)
0.035
(0.045)
0.078
(0.045)
0.026
(0.051)

0.045
(0.036)
0.048
(0.030)
0.033
(0.025)
0.008
(0.025)
0.005
(0.031)

0.071
(0.059)
0.045
(0.053)
0.016
(0.050)
0.088
(0.050)
0.062
(0.057)

1661

1661

1661

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

* p<0.05, ** p<0.01, *** p<0.001
Tables shows coefficients and, in parentheses, the standard errors from OLS-regressions
which control for age (measured in days), age2, age3, age4, month-of-birth and sex. The
upper and lower panels show results from separate regressions. Sample: Indonesian Muslims
50 years and older. Data are pooled over IFLS-waves 2 and 3. Standard errors are clustered
by person.
1
Sometimes feels chest pains on left side or in stairs/up-hill, or when active/walking
fast
2
If you have a cut or wound, does it take a long time to heal?
3
Often gets up to urinate at night

2.5.5 Hypertension and anemia
IFLS-health workers measured participants’ blood pressure and the hemoglobin level in
their blood. Increased occurrence of hypertension (high blood pressure) is specifically
predicted by fetal programming theory, especially among older people. It may be caused
by damage to the kidneys. Anemia (a low hemoglobin blood level) has several potential
causes. Anemia can be caused by a lower intake of iron than what is lost, which most
often occurs among women in the fertile ages (related to menstruation), and by diseases
including cancer, rheumatoid arthritis and sickle cell disease. But, like hypertension, it
may also be caused by kidney problems. Recall that fetal adaptations to maternal
undernutrition may lead to a reduced number of nephrons in the kidneys, which may cause
problems after ageing has caused a further decrease in the number of nephrons.
As shown in table 2.11, older people who experienced Ramadan in mid gestation,
more often have anemia, while the overall effect for the older group, relating to all phases
of pregnancy, is only marginally significant (p = .054). This concurs with the finding of
Painter et al. (2005), who find that people aged around 50 who were exposed to famine in
utero, have a higher chance of developing certain kidney problems, but only if exposure
took place during the critical period for kidney development, which is in mid gestation. I
do not find evidence for a general effect on hypertension (defined as a systolic blood
pressure ≥ 140 mmHg and/or a diastolic blood pressure ≥ 90 mmHg), or for the expected
effect among the older people. I do, however, find an effect on pulse pressure (systolic
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minus diastolic pressure): this turns out to be higher among the exposed. This effect
mainly seems to come from the younger part of the population. In the older sample, there
is no significant effect. This makes the effect on pulse pressure a bit hard to interpret: a
high pulse pressure is predictive of coronary heart disease among older people, but not
among younger people (Franklin et al., 2001).
Table 2.11a: Measurements on blood and blood pressure, all Muslims
anemia1

hiblood2

pulsepres

Exposed

0.004
(0.013)

0.006
(0.011)

0.903**
(0.336)

Born during Ramadan

-0.008
(0.018)
0.017
(0.015)
0.015
(0.015)
-0.002
(0.014)
-0.015
(0.017)

0.008
(0.016)
-0.002
(0.013)
-0.001
(0.013)
0.009
(0.012)
0.022
(0.016)

0.547
(0.487)
0.607
(0.411)
0.990*
(0.397)
1.106**
(0.388)
1.014*
(0.502)

12351

12933

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

12933

Table 2.11b: Measurements on blood and blood pressure, young Muslims (< 45 years old)
anemia1

hiblood2

pulsepres

Exposed

-0.008
(0.014)

0.012
(0.011)

0.964**
(0.330)

Born during Ramadan

-0.006
(0.021)
0.011
(0.017)
-0.001
(0.016)
-0.017
(0.016)
-0.028
(0.019)

0.015
(0.016)
-0.000
(0.014)
0.005
(0.013)
0.018
(0.013)
0.028
(0.016)

0.421
(0.475)
0.816*
(0.406)
1.207**
(0.393)
1.079**
(0.378)
0.892
(0.495)

9823

10388

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

Table continues on next page…
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10388

Table 2.11c: Measurements on blood and blood circulation, older Muslims (≥ 45 years old)
anemia1

hiblood2

pulsepres

Exposed

0.061
(0.031)

-0.031
(0.033)

0.727
(1.088)

Born during Ramadan

0.013
(0.042)
0.066
(0.038)
0.090*
(0.036)
0.066
(0.036)
0.038
(0.043)

-0.040
(0.043)
-0.039
(0.039)
-0.038
(0.037)
-0.031
(0.036)
0.001
(0.045)

0.283
(1.450)
-1.107
(1.300)
0.221
(1.312)
2.114
(1.269)
1.993
(1.573)

2545

2545

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

2528

* p<0.05, ** p<0.01, *** p<0.001
Tables shows coefficients and, in parentheses, the standard errors (clustered by family)
from OLS-regressions which control for age (measured in days), age2, age3, age4, month-ofbirth and sex. The upper and lower panels show results from separate regressions. Sample:
Indonesian Muslims 18 years and older.
1
Anemia: hemoglobin level < 13.5 g/dl for men and < 12 g/dl for non-pregnant women
2
high blood pressure: systolic ≥ 140 mmHg and/or diastolic ≥ 90 mmH

2.5.6 Effects on weight and body size
Beside the predictions by medical theory on effects on serious symptoms that were largely
confirmed above, another prediction by medical theory is that people exposed to fasting
will be smaller at birth, and after that accumulate fat more quickly. This may be a reaction
of the body to the expected scarcity that will be encountered in life: a propensity to
quickly accumulate fat will then be beneficial, but if there is no scarcity during life, then
this leads to problems. Expectedly, in a country where there is an abundance of food, the
exposed would therefore more often have obesity later in life. The results from table 2.12
show a different picture, however. There are in general no effects of exposure on obesity,
although for people born during Ramadan, the expected significantly positive effect is
found. The analyses on body mass index (BMI), weight and waist circumference (a
measure for abdominal fat), show that the exposed are even less heavy and have less fat.
A tentative explanation for this is that obesity in Indonesia is a much smaller
problem than in Western countries; according to Unicef data (2008), 28% of the children
even have underweight. People who started off with low birth weight may not have had
the chance to accumulate fat quickly, and thus stayed lighter. In a world without
abundance, the dominating effect on adults’ weight may then come from the lack of
muscles which is usually present in low birth weight children and which cannot be made
up for later in life (Barker, 2002) and not from the increase in body fat. Some evidence for
this explanation also comes from the analyses on a more extreme form of underweight:
severe thinness. This occurs more often among those who have been born or conceived
during Ramadan; mainly among those under 45 years of age. Also, on average, people
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Table 2.12a: Effects on weight and body size, all Muslims
obese

bmi

weight

underwt

sevthin

height

waist

Exposed

-0.003
(0.007)

-0.135
(0.090)

-0.320
(0.248)

-0.009
(0.009)

0.004
(0.003)

0.006
(0.150)

-1.487*
0.639)

Born during Ramadan

0.025*
(0.011)
-0.012
(0.009)
-0.007
(0.009)
-0.005
(0.008)
-0.000
(0.010)

0.019
(0.133)
-0.240*
(0.108)
-0.202*
(0.102)
-0.057
(0.102)
-0.148
(0.121)

0.054
(0.361)
-0.611*
(0.294)
-0.371
(0.282)
-0.075
(0.280)
-0.684*
(0.323)

-0.005
(0.014)
-0.000
(0.011)
-0.018
(0.010)
-0.011
(0.010)
-0.001
(0.013)

0.011*
(0.005)
0.003
(0.004)
0.002
(0.004)
0.001
(0.003)
0.010*
(0.005)

-0.017
(0.216)
-0.026
(0.180)
0.124
(0.170)
0.107
(0.169)
-0.462*
(0.209)

-1.236
(0.865)
-2.244**
(0.744)
-1.705*
(0.715)
-0.941
(0.721)
-1.153
(0.856)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

15832

14712

14718

15832

15832

14757

3619

hip
-0.830
(0.474)
-0.656
(0.630)
-1.136*
(0.556)
-1.044
(0.537)
-0.492
(0.541)
-0.768
(0.656)
3611

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors (clustered by family) from OLS-regressions which control for age (measured in
days), age2, age3, age4, month-of-birth and sex. The upper and lower panel show results from separate regressions. Standard errors are clustered
by family. Sample: Indonesian Muslims 20 years and older (full-growns); waist and hip circumference have only been measured for people aged 40
and older.
BMI = Body Mass Index = weight (kg) / height(m)2
Weight = kg
Waist and hip: circumference in cm.
Obese: BMI ≥ 30; underweight: BMI < 18.5; severe thinness: BMI < 16; definitions as used by the World Health Organization (WHO)
Height: cm

Table continues on next page…
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Table 2.12b: Effects on weight and body size, young Muslims (< 45 years old)
obese

bmi

weight

underwt

sevthin

height

Exposed

0.002
(0.008)

-0.112
(0.094)

-0.248
(0.261)

-0.014
(0.010)

0.004
(0.003)

0.017
(0.165)

Born during Ramadan

0.027*
(0.012)
-0.006
(0.009)
0.001
(0.009)
-0.002
(0.009)
0.006
(0.011)

-0.009
(0.141)
-0.171
(0.113)
-0.171
(0.107)
-0.048
(0.107)
-0.133
(0.128)

0.086
(0.383)
-0.456
(0.310)
-0.257
(0.297)
-0.053
(0.293)
-0.687*
(0.341)

-0.004
(0.015)
-0.006
(0.013)
-0.024*
(0.012)
-0.015
(0.012)
-0.010
(0.014)

0.014*
(0.006)
0.003
(0.004)
0.002
(0.004)
0.002
(0.004)
0.011*
(0.005)

0.083
(0.238)
-0.042
(0.198)
0.170
(0.187)
0.106
(0.186)
-0.529*
(0.228)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

13092

12184

12189

13092

13092

12220

Table 2.12c: Effects on weight and body size, older Muslims (≥ 45 years old)
obese

bmi

weight

underwt

sevthin

height

Exposed

-0.016
(0.022)

-0.212
(0.271)

-0.398
(0.732)

-0.001
(0.022)

-0.002
(0.010)

0.262
(0.369)

Born during Ramadan

0.018
(0.031)
-0.031
(0.026)
-0.030
(0.025)
-0.008
(0.025)
-0.023
(0.029)

0.077
(0.363)
-0.535
(0.320)
-0.289
(0.308)
-0.072
(0.306)
-0.183
(0.361)

-0.100
(0.977)
-1.109
(0.864)
-0.561
(0.832)
0.104
(0.826)
-0.404
(0.963)

-0.016
(0.028)
0.015
(0.027)
-0.011
(0.026)
-0.008
(0.025)
0.027
(0.031)

-0.008
(0.013)
-0.001
(0.012)
0.000
(0.012)
-0.004
(0.011)
-0.000
(0.015)

-0.227
(0.525)
0.294
(0.448)
0.293
(0.424)
0.508
(0.410)
0.151
(0.546)

2740

2528

2529

2740

2740

2537

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N
Notes: see table 2.12a
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Table 2.13: Health of children aged 1 – 15, all Muslims
sick1

daymis2

unhealthy3

cold4

skin
infection

nausea /
vomiting

eye
infection

diarrhea

toothache

Exposed

0.009
(0.008)

-0.004
(0.013)

0.011
(0.007)

-0.008
(0.015)

0.004
(0.009)

0.003
(0.008)

-0.004
(0.005)

-0.001
(0.007)

0.001
(0.008)

Born during Ramadan

-0.002
(0.011)
-0.002
(0.010)
0.004
(0.011)
0.012
(0.010)
0.036**
(0.013)

-0.014
(0.017)
-0.018
(0.016)
-0.010
(0.016)
0.001
(0.016)
0.024
(0.018)

0.007
(0.010)
0.003
(0.009)
0.007
(0.009)
0.016
(0.009)
0.023*
(0.010)

-0.024
(0.020)
-0.015
(0.017)
-0.013
(0.018)
-0.011
(0.018)
0.025
(0.020)

0.000
(0.012)
-0.001
(0.011)
0.012
(0.011)
0.007
(0.011)
0.010
(0.013)

0.002
(0.010)
0.003
(0.009)
0.004
(0.010)
0.003
(0.010)
0.003
(0.011)

-0.003
(0.007)
-0.009
(0.006)
-0.001
(0.006)
0.002
(0.006)
-0.004
(0.007)

-0.012
(0.009)
0.001
(0.009)
0.012
(0.009)
0.004
(0.009)
-0.002
(0.010)

0.002
(0.011)
-0.006
(0.009)
0.004
(0.009)
-0.004
(0.009)
0.015
(0.011)

14885

14921

14912

20078

20059

20075

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

14904

14907

14923

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors. The upper and lower panel show results from separate regressions. Sample:
Indonesian Muslims aged 1 – 15. Data for eye infection, diarrhea and toothache are pooled over IFLS-waves 1, 2 and 3; for the other variables,
pooling is over the data from IFLS-waves 2 and 3. All symptoms refer to occurrence in the last four weeks. Standard errors are clustered by
person.
1
Stayed in bed due to poor health at least one day last 4 weeks
2
Missed activities due to poor health at least one day last 4 weeks
3
Parent says child is in general (somewhat) unhealthy
4
Runny nose / dry cough
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who develop coronary heart disease are relatively short at birth and, since accelerated fat
accumulation does not influence growth, remain short all through their lives (Barker,
2002). Consistent with this, I find that those who were conceived during Ramadan were
about half a centimeter shorter than comparable others.

2.5.7 Estimates on health of children by their parents
As mentioned, the largest health effects are expected for older people. Nevertheless, to get
a complete picture, I also look at the questions that parents answered about the health of
their children aged under 15. Many of the symptoms that parents were asked about, were
similar to the questions on symptoms adults answered about themselves, that I treated
earlier. Whenever possible, in these analyses, I again pooled data from all three IFLSwaves, see table 2.13.
Children conceived during Ramadan were sick and unhealthy more often
according to their parents; for the other phases of pregnancy, these effects were not
significant. (Do note that previously, I did find effects on health for children in the family
fixed effects analyses; these used the more exactly measured general health variable.)
Concerning the various generally non-severe health problems that were measured, as was
the case for adults, there were no significant negative health effects.

2.6

Discussion

Participating in the Ramadan fast during pregnancy may cause considerable negative
health effects on the offspring. Such effects are not limited to health outcomes around the
moment of birth, that were shown in earlier research. Indeed, some effects get stronger, or
only show up when the offspring gets older. Exposure to fasting before birth is associated
with poorer general health and a higher incidence of sickness. It also increases a person’s
chances of developing symptoms that are indicatory for serious health problems such as
coronary heart disease and type 2 diabetes and, among older people who had been exposed
during certain stages of gestation, may lead to anemia. Younger people who had been
exposed on average have a higher pulse pressure. Depending on the moment of exposure,
the exposed on average are a bit smaller in body size and weigh less. A lower percentage
of males among those born during, and in the months after Ramadan, suggests a higher
incidence of miscarriages and perinatal death. I find such effects for exposure during each
phase of pregnancy. These results are robust to a number of alternative explanations.
Although often considerable in size, the presented effects are probably usually
underestimates of the true effect (ATE).
Perhaps the main practical question that these results call up is whether such
effects will show up irrespective of how the fasting process is managed. For example,
most of the Indonesian doctors I interviewed believed that fasting is not a problem, as long
as the pregnant woman follows up advice on food and fluid intake and ceases fasting in
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case of complications. In the medical profession, however, there seems to be very little
consensus on nutritional advice to Ramadan fasting women and on when to classify a
complication as a reason to stop fasting. This is clearly the case for Indonesia, where
Ramadan fasting during pregnancy is not an issue among medical practitioners or in
university curricula, but also in general, there is a great lack of medical literature on this
topic.
Given the demonstrated potential severity of the effects, the degree to which
recommendations to stop fasting given in practice differ, is notable. Some Indonesian
doctors thought it better not to fast in the first trimester of pregnancy at all, because of an
increased incidence of hyperemesis (vomiting). Others saw less problems during the first
trimester, but during later stages sometimes advised women to stop because of stagnations
in maternal weight gain or insufficient intra-uterine growth. One doctor mentioned
decreased amniotic fluid and insufficient fetal heart rate accelerations were sometimes a
reason to stop, but another doctor did not regard the occurrence of both symptoms as
problematic, as long as values came back to normal during evening and night. In some
clear occasions of complications, such as bleedings, there was more consensus, but in
these cases, a problem has already arisen. Even with a scientifically based consensus, it is
doubtful whether advising women to stop fasting at the right moment is sufficient to
manage the apparent great risks. A continuous monitoring of all fasting pregnant women
seems necessary. And even for well-equipped hospitals with many patients, this would
probably be a challenge. In the case of a country like Indonesia, an added practical
problem is that many clinics in poorer areas lack the means to perform all the tests that
would be required.
The composition and amount of food is very likely to make a difference for the
extent to which the fetus is affected. The more hypoglycemia and a calorie deficiency are
avoided, the smaller the effects will arguably be. A healthy and varied diet, not containing
much sugar, is generally part of guidelines to prevent hypoglycemia. Particularly,
abandoning the traditional consumption of many sweet products at breaking the fast may
be beneficial, as this leads to a quick release of glucose into the blood, the opposite of the
slow and even release that helps prevent hypoglycemia. Another part of such guidelines,
however, is to eat small amounts, regularly. This is not possible during fasting. And it is
questionable whether a healthy and varied diet in evening and morning is sufficient to
prevent hypoglycemia and ketonuria altogether during such a long period without food;
especially for pregnant women, for whom these symptoms arise much faster than for
others (Metzger et al., 1982). The second part of the diet, consuming a sufficient amount,
in practice proves to be a great problem for many women (Arab, 2004). In Indonesia,
many doctors did not give specific recommendations concerning the amounts of food to be
eaten – their advice was then limited to the amount of liquid to be taken – but such
recommendations can relatively easily be given to fasting women. A shortage of food and
liquid may then be avoidable, but hypoglycemia and ketonuria may not be.
All in all, careful management of fasting during pregnancy may reduce problems,
but it is unlikely that it reduces them to negligible levels. For women who insist to fast, it
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is imperative that knowledge is assembled and a consensus is reached on the conditions
under which a woman can keep on fasting. It should become clear which consumption
patterns are desirable and which ones are not. Also, the women need to be monitored well
on a number of variables on which physicians should get consensus. Beside development
of maternal and fetal weight, this may include measures such as ketone levels, fetal heart
rate, amniotic fluid, and others. For women who adhere to the interpretation that fasting is
not obligatory in general, or not obligatory if there are risks to the health of themselves or
the child, it seems, given the risks of fasting during pregnancy shown in the present and
other studies, advisable to take dispensation from fasting. This concurs with advices given
in some previous medical papers on the topic of Ramadan fasting during pregnancy, see
Malhotra et al. (1989) and the review article by Azizi (2002), and with the general medical
advice not to skip meals during pregnancy, especially not during daytime given in e.g.
Metzger et al. (1982) and Meis, Rose & Swain (1984).
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Appendix 2.A: effects on non-Muslims living in predominantly
Muslim-provinces6
Table 2.A-6: Subjective estimates of own health, all non-Muslims living in predominantly
Muslim-provinces
sick1

comphealth2

Exposed

-0.006
(0.016)

-0.011
(0.040)

Born during Ramadan

-0.033
(0.020)
-0.014
(0.018)
-0.012
(0.017)
0.012
(0.019)
0.004
(0.022)

0.048
(0.060)
-0.041
(0.050)
0.023
(0.044)
-0.041
(0.046)
-0.038
(0.061)

2465

1426

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

* p<0.05, ** p<0.01, *** p<0.001
Tables show coefficients and, in parentheses, the standard errors from OLS-regressions
which control for age (measured in days), age2, age3, age4, month-of-birth and sex. The
upper and lower panels show results from separate regressions. Sample: Indonesian nonMuslims living in predominantly Muslim provinces 15 years and older. Data for sick are
pooled over IFLS-waves 2 and 3 and standard errors are clustered by person; for comphealth,
data from IFLS 3 are used and standard errors are clustered by family.
1
Stayed in bed due to poor health at least one day in last four weeks
2
Own health compared to that of another person of same age and sex; three-point scale
(worse than / same as / better than others)

6

Note: numbering of the tables follows that in the main text for the sample of Indonesian Muslims.
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Table 2.A-9: Generally non-severe health problems, all non-Muslims living in predominantly Muslim-provinces
cold1

headache

skin
infection

nausea /
vomiting

eye
infection

diarrhea

toothache

Exposed

-0.008
(0.033)

0.010
(0.033)

0.021
(0.016)

-0.006
(0.017)

-0.008
(0.013)

-0.030
(0.016)

-0.021
(0.020)

Born during Ramadan

0.006
(0.048)
-0.031
(0.040)
0.006
(0.037)
-0.002
(0.037)
-0.035
(0.044)

0.060
(0.049)
-0.020
(0.041)
0.032
(0.038)
0.003
(0.038)
-0.022
(0.048)

0.026
(0.025)
0.018
(0.019)
0.009
(0.018)
0.035
(0.019)
0.021
(0.025)

0.020
(0.026)
-0.014
(0.020)
-0.023
(0.019)
-0.009
(0.019)
0.033
(0.027)

-0.015
(0.018)
-0.012
(0.015)
-0.010
(0.014)
-0.002
(0.015)
-0.005
(0.018)

-0.033
(0.022)
-0.047**
(0.017)
-0.030
(0.017)
-0.022
(0.017)
-0.014
(0.022)

-0.012
(0.028)
-0.030
(0.023)
-0.026
(0.022)
-0.027
(0.022)
0.025
(0.029)

2464

2468

2468

2468

3306

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

3299

3305

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors from OLS-regressions which control for age (measured in days), age2, age3, age4,
month-of-birth and sex. Sample: Indonesian non-Muslims living in predominantly Muslim provinces 15 years and older. All variables are selfreports on whether the symptom occurred in the last four weeks. Data for eye infection, diarrhea and toothache are pooled over IFLS-waves 1, 2
and 3; for the other variables, pooling is over the data from IFLS-waves 2 and 3. Standard errors are clustered by person.
1
Runny nose / dry cough
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Table 2.A-10: Subjective indicators of coronary heart disease, diabetes type 2 and, as a
robustness check, diabetes type 1, non-Muslims living in predominantly Muslimprovinces 50+
chestpain1

woundheal2

urinate3

Exposed

-0.068
(0.078)

0.028
(0.046)

-0.068
(0.079)

Born during Ramadan

-0.223*
(0.102)
-0.084
(0.091)
0.012
(0.086)
-0.080
(0.096)
-0.004
(0.104)

-0.030
(0.054)
0.016
(0.053)
0.056
(0.055)
0.031
(0.055)
0.047
(0.066)

0.040
(0.103)
-0.103
(0.095)
-0.030
(0.091)
-0.161
(0.094)
-0.059
(0.115)

465

465

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

465

* p<0.05, ** p<0.01, *** p<0.001
Tables shows coefficients and, in parentheses, the standard errors from OLS-regressions
which control for age (measured in days), age2, age3, age4, month-of-birth and sex. The
upper and lower panels show results from separate regressions. Sample: Indonesian nonMuslims living in predominantly Muslim provinces, 50 years and older. Data are pooled over
IFLS-waves 2 and 3. Standard errors are clustered by person.
1
Sometimes feels chest pains on left side or in stairs/up-hill, or when active/walking
fast
2
If you have a cut or wound, does it take a long time to heal?
3
Often gets up to urinate at night
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Table 2.A-11: Measurements on blood and blood circulation, all non-Muslims living in
predominantly Muslim-provinces
anemia1

hiblood2

pulsepres

Exposed

-0.026
(0.039)

0.063
(0.034)

0.511
(1.097)

Born during Ramadan

-0.022
(0.058)
0.018
(0.047)
-0.057
(0.045)
-0.040
(0.044)
0.007
(0.054)

0.059
(0.051)
0.053
(0.043)
0.078*
(0.039)
0.074
(0.040)
0.017
(0.045)

0.052
(1.734)
0.272
(1.342)
0.202
(1.312)
0.944
(1.271)
1.222
(1.464)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

1169

1223

1223

* p<0.05, ** p<0.01, *** p<0.001
Tables shows coefficients and, in parentheses, the standard errors (clustered by family)
from OLS-regressions which control for age (measured in days), age2, age3, age4, month-ofbirth and sex. The upper and lower panels show results from separate regressions. Sample:
Indonesian non-Muslims living in predominantly Muslim provinces 18 years and older.
1
Anemia: hemoglobin level < 13.5 g/dl for men and < 12 g/dl for non-pregnant women
2
high blood pressure: systolic ≥ 140 mmHg and/or diastolic ≥ 90 mmHg
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Table 2.A-12: Effects on weight and body size, all non-Muslims living in predominantly Muslim-provinces
obese

bmi

weight

underwt

sevthin

height

waist

hip

Exposed

0.023
(0.025)

0.052
(0.375)

0.374
(1.003)

-0.003
(0.026)

-0.009
(0.013)

0.439
(0.501)

-1.654
(1.718)

-0.708
(1.206)

Born during Ramadan

0.045
(0.041)
-0.012
(0.031)
0.021
(0.028)
0.037
(0.030)
0.039
(0.036)

-0.082
(0.490)
-0.610
(0.428)
0.469
(0.413)
0.180
(0.410)
-0.082
(0.489)

-0.516
(1.315)
-1.579
(1.170)
1.780
(1.083)
0.765
(1.113)
-0.040
(1.304)

0.012
(0.039)
0.029
(0.034)
-0.022
(0.030)
-0.014
(0.029)
0.007
(0.039)

0.002
(0.020)
-0.008
(0.015)
-0.008
(0.014)
-0.017
(0.014)
-0.008
(0.017)

-0.395
(0.777)
0.101
(0.614)
0.926
(0.548)
0.534
(0.570)
0.293
(0.703)

-1.233
(2.390)
-1.646
(1.989)
-1.310
(1.896)
-2.057
(1.974)
-1.999
(2.461)

-0.245
(1.828)
-1.202
(1.438)
-0.039
(1.350)
-0.959
(1.400)
-1.382
(1.632)

1543

1391

1392

1543

1543

1399

510

510

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors (clustered by family) from OLS-regressions which control for age (measured in
days), age2, age3, age4, month-of-birth and sex. The upper and lower panel show results from separate regressions. Standard errors are clustered
by family. Sample: Indonesian non-Muslims living in predominantly Muslim provinces, 20 years and older (full-growns); waist and hip circumference
have only been measured for people aged 40 and older.
BMI = Body Mass Index = weight (kg) / height(m)2
Weight = kg
Waist and hip: circumference in cm.
Obese: BMI ≥ 30; underweight: BMI < 18.5; severe thinness: BMI < 16; definitions as used by the World Health Organization (WHO)
Height: cm
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Table 2.A-13: Health of children aged 1 – 15, non-Muslims living in predominantly Muslim-provinces
sick1

daymis2

unhealthy3

cold4

skin
infection

nausea /
vomiting

eye
infection

diarrhea

toothache

Exposed

0.028
(0.024)

0.014
(0.038)

0.002
(0.025)

-0.054
(0.052)

0.025
(0.026)

-0.010
(0.023)

0.008
(0.014)

-0.009
(0.021)

-0.017
(0.020)

Born during Ramadan

0.024
(0.031)
0.045
(0.031)
0.023
(0.031)
0.017
(0.030)
0.023
(0.033)

0.023
(0.053)
0.015
(0.048)
0.047
(0.050)
0.025
(0.049)
-0.015
(0.050)

-0.035
(0.028)
-0.017
(0.028)
0.027
(0.033)
0.020
(0.032)
0.049
(0.036)

-0.016
(0.067)
-0.118
(0.063)
0.004
(0.065)
-0.025
(0.065)
-0.055
(0.067)

0.031
(0.036)
0.034
(0.034)
0.022
(0.035)
0.006
(0.033)
0.022
(0.034)

-0.019
(0.027)
-0.013
(0.027)
-0.015
(0.030)
0.022
(0.029)
-0.021
(0.030)

0.022
(0.022)
0.006
(0.017)
-0.001
(0.019)
0.002
(0.018)
0.003
(0.019)

-0.006
(0.025)
-0.002
(0.024)
-0.009
(0.027)
0.003
(0.028)
-0.031
(0.027)

-0.027
(0.025)
-0.006
(0.024)
-0.021
(0.025)
0.011
(0.025)
-0.039
(0.025)

1282

1284

1283

1277

1283

1281

1837

1835

1837

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors. The upper and lower panel show results from separate regressions. Sample:
Indonesian non-Muslims living in predominantly Muslim provinces aged 1 – 15. Data for eye infection, diarrhea and toothache are pooled over IFLSwaves 1, 2 and 3; for the other variables, pooling is over the data from IFLS-waves 2 and 3. All symptoms refer to occurrence in the last four
weeks. Standard errors are clustered by person.
1
Stayed in bed due to poor health at least one day last 4 weeks
2
Missed activities due to poor health at least one day last 4 weeks
3
Parent says child is in general (somewhat) unhealthy
4
Runny nose / dry cough
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Appendix 2.B
Table 2.B-4: Comparison of Muslim women whose oldest home-living child between the ages of 1 and 18 was exposed to Ramadan during
different phases of pregnancy vs. was not exposed
Child born during
Ramadan
(N = 238-261)

Child exposed during
trimester 3
(N = 406-458)

Child exposed during
trimester 2
(N = 702-790)

Child exposed during
trimester 1
(N = 673-766)

Child conceived
during Ramadan
(N = 194-216)

Mean

p

Mean

p

Mean

p

Mean

p

Mean

p

Education (junior high school)

0.46

0.624

0.44

0.995

0.46

0.710

0.48

0.244

0.48

0.445

General health

6.19

0.255

6.06

0.604

6.07

0.700

6.09

0.970

6.17

0.392

Stayed in bed due to poor
health at least one day last
4 weeks
Number of generally non-severe
symptoms last 4 weeks1
At least one non-severe symptom
last 4 weeks1
High blood pressure

0.06

0.111

0.05

0.029*

0.08

0.283

0.06

0.020*

0.08

0.595

1.65

0.249

1.61

0.414

1.61

0.366

1.65

0.182

1.67

0.209

0.82

0.064

0.78

0.435

0.76

0.757

0.78

0.462

0.80

0.200

0.27

0.008**

0.20

0.385

0.20

0.355

0.19

0.451

0.22

0.150

Low hemoglobin level (anemia)

0.32

0.191

0.37

0.997

0.35

0.405

0.34

0.316

0.37

0.850

Age at giving birth

24.0

0.022*

24.4

0.115

24.7

0.294

24.3

0.044*

24.8

0.541

Body Mass Index (BMI)

23.4

0.520

23.0

0.039*

23.4

0.387

23.3

0.241

23.6

0.902

Height (cm)

150.6

0.684

150.7

0.526

151.1

0.068

151.2

0.052

150.8

0.494

Weight (kg)

53.1

0.599

52.4

0.074

53.5

0.890

53.3

0.698

53.7

0.878

Mother was not exposed to
Ramadan in utero herself
Own health compared to that of
others with same age & sex;
worse than / same as /
better than others (1-3)
Lives in urban area

0.92

0.399

0.89

0.790

0.90

0.890

0.90

0.916

0.91

0.619

2.14

0.139

2.18

0.548

2.15

0.104

2.18

0.624

2.16

0.424

0.57

0.481

0.56

0.559

0.54

0.958

0.57

0.306

0.57

0.408

* = difference significant at p < .05; ** = p < .01; *** = p < .001
All comparisons are with mothers whose child had not been exposed to Ramadan in utero (see table 4).
1
cold (runny nose/dry cough), eye infection, skin infection, nausea/vomiting, headache, toothache
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Appendix 2.C: effects on female and male Muslims7
Table 2.C-6a: Subjective estimates of own health, female Muslims
sick1

comphealth2

Exposed

0.013
(0.007)

-0.010
(0.018)

Born during Ramadan

0.018
(0.010)
0.010
(0.009)
0.013
(0.008)
0.013
(0.008)
0.013
(0.010)

-0.017
(0.025)
0.004
(0.022)
-0.007
(0.020)
-0.013
(0.020)
-0.022
(0.025)

12688

7412

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

Table 2.C-6b: Subjective estimates of own health, male Muslims
sick1

comphealth2

Exposed

0.010
(0.006)

0.016
(0.018)

Born during Ramadan

0.008
(0.009)
0.011
(0.008)
0.010
(0.007)
0.012
(0.007)
0.003
(0.009)

0.047
(0.027)
-0.008
(0.022)
0.018
(0.021)
0.012
(0.020)
0.044
(0.026)

12577

7516

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

* p<0.05, ** p<0.01, *** p<0.001
Tables show coefficients and, in parentheses, the standard errors from OLS-regressions
which control for age (measured in days), age2, age3, age4 and month-of-birth. The upper and
lower panels show results from separate regressions. Sample: Indonesian Muslims 15 years
and older. Data for sick are pooled over IFLS-waves 2 and 3 and standard errors are
clustered by person; for comphealth, data from IFLS 3 are used and standard errors are
clustered by family.
1
Stayed in bed due to poor health at least one day in last four weeks
2
Own health compared to that of another person of same age and sex; three-point scale
(worse than / same as / better than others)

7

Note: numbering of the tables follows that in the main text for the entire sample of Indonesian Muslims.
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Table 2.C-9a: Generally non-severe health problems, female Muslims
cold1

eye
infection

skin
infection

nausea /
vomiting

diarrhea

headache

toothache

Exposed

0.014
(0.015)

-0.011
(0.006)

-0.012
(0.009)

-0.014
(0.010)

-0.010
(0.007)

0.007
(0.015)

-0.005
(0.009)

Born during Ramadan

0.006
(0.021)
0.012
(0.018)
0.022
(0.017)
0.018
(0.017)
-0.005
(0.021)

-0.008
(0.009)
-0.011
(0.008)
-0.014*
(0.007)
-0.009
(0.007)
-0.015
(0.008)

-0.022
(0.012)
-0.012
(0.011)
-0.003
(0.010)
-0.012
(0.010)
-0.027*
(0.011)

-0.003
(0.014)
-0.001
(0.013)
-0.015
(0.012)
-0.020
(0.011)
-0.027*
(0.014)

-0.006
(0.010)
-0.004
(0.009)
-0.010
(0.008)
-0.013
(0.008)
-0.014
(0.009)

-0.012
(0.021)
0.010
(0.018)
0.006
(0.017)
0.010
(0.017)
0.014
(0.020)

-0.006
(0.013)
-0.003
(0.011)
-0.004
(0.011)
-0.001
(0.010)
-0.020
(0.012)

16050

12697

16041

12698

16045

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

12678

12696

Table continues on next page…

51

Table 2.C-9b: Generally non-severe health problems, male Muslims
cold1

eye
infection

skin
infection

nausea /
vomiting

diarrhea

headache

toothache

Exposed

0.001
(0.015)

0.001
(0.005)

0.006
(0.009)

0.011
(0.007)

-0.009
(0.006)

0.005
(0.015)

0.006
(0.008)

Born during Ramadan

-0.019
(0.022)
0.004
(0.018)
0.003
(0.017)
0.004
(0.016)
0.003
(0.020)

-0.010
(0.007)
-0.004
(0.007)
0.004
(0.006)
0.003
(0.006)
0.008
(0.008)

-0.015
(0.012)
0.006
(0.011)
0.013
(0.010)
0.009
(0.010)
0.001
(0.012)

-0.000
(0.011)
0.007
(0.009)
0.015
(0.009)
0.015
(0.009)
0.011
(0.011)

-0.012
(0.009)
-0.014
(0.007)
-0.008
(0.007)
-0.010
(0.007)
0.003
(0.009)

0.014
(0.022)
0.003
(0.018)
0.005
(0.017)
-0.006
(0.017)
0.034
(0.021)

0.006
(0.012)
0.003
(0.010)
0.013
(0.010)
0.001
(0.009)
0.009
(0.012)

12559

15880

12586

12581

15871

12586

15881

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors from OLS-regressions which control for age (measured in days), age2, age3, age4,
and month-of-birth. Sample: Indonesian Muslims 15 years and older. All variables are self-reports on whether the symptom occurred in the last
four weeks. Data for eye infection, diarrhea and toothache are pooled over IFLS-waves 1, 2 and 3; for the other variables, pooling is over the
data from IFLS-waves 2 and 3. Standard errors are clustered by person.
1
Runny nose / dry cough
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Table 2.C-11a: Measurements on blood and blood pressure, female Muslims
anemia1

hiblood2

pulsepres

Exposed

0.012
(0.020)

0.004
(0.015)

0.722
(0.504)

Born during Ramadan

0.020
(0.029)
0.033
(0.025)
0.017
(0.023)
0.001
(0.023)
-0.016
(0.027)

0.010
(0.021)
-0.004
(0.018)
-0.001
(0.018)
-0.001
(0.017)
0.037
(0.021)

0.254
(0.707)
0.472
(0.616)
0.624
(0.602)
0.756
(0.577)
1.681*
(0.711)

5908

6422

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

6422

* p<0.05, ** p<0.01, *** p<0.001

Table 2.C-11b: Measurements on blood and blood pressure, male Muslims
anemia1

hiblood2

pulsepres

Exposed

-0.002
(0.016)

0.007
(0.015)

1.080*
(0.429)

Born during Ramadan

-0.031
(0.024)
0.005
(0.020)
0.013
(0.018)
-0.005
(0.018)
-0.015
(0.023)

0.002
(0.023)
0.000
(0.019)
-0.001
(0.018)
0.020
(0.018)
0.008
(0.022)

0.736
(0.671)
0.696
(0.533)
1.384**
(0.503)
1.429**
(0.496)
0.421
(0.667)

6443

6511

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

6511

* p<0.05, ** p<0.01, *** p<0.001
Tables shows coefficients and, in parentheses, the standard errors (clustered by family)
from OLS-regressions which control for age (measured in days), age2, age3, age4, and monthof-birth. The upper and lower panels show results from separate regressions. Sample:
Indonesian Muslims 18 years and older.
1
Anemia: hemoglobin level < 13.5 g/dl for men and < 12 g/dl for non-pregnant women
2
high
blood
pressure:
systolic
≥
140
mmHg
and/or
diastolic
≥
90
mmHg
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Table 2.C-12a: Effects on weight and body size, female Muslims
obese

bmi

weight

underwt

sevthin

height

waist

hip

Exposed

-0.015
(0.011)

-0.187
(0.143)

-0.486
(0.358)

-0.008
(0.013)

0.000
(0.005)

-0.045
(0.199)

-2.164*
(1.072)

-1.103
(0.861)

Born during Ramadan

0.019
(0.016)
-0.019
(0.013)
-0.029*
(0.012)
-0.014
(0.012)
-0.017
(0.014)

0.017
(0.200)
-0.266
(0.170)
-0.350*
(0.161)
-0.061
(0.159)
-0.209
(0.191)

-0.036
(0.499)
-0.698
(0.421)
-0.774
(0.404)
-0.102
(0.400)
-0.896
(0.471)

-0.010
(0.018)
0.001
(0.016)
-0.008
(0.014)
-0.018
(0.014)
0.003
(0.018)

0.007
(0.008)
-0.005
(0.005)
0.001
(0.005)
-0.001
(0.005)
0.003
(0.007)

-0.072
(0.276)
-0.098
(0.236)
0.060
(0.228)
0.119
(0.225)
-0.571*
(0.274)

-1.547
(1.355)
-2.825*
(1.217)
-2.261
(1.189)
-2.111
(1.192)
-1.640
(1.433)

-0.596
(1.062)
-1.165
(0.988)
-1.568
(0.945)
-1.148
(0.958)
-0.628
(1.137)

7361

7771

7771

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan

N

7771

7361

7381

Table continues on next page…
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1627

1621

Table 2.C-12b: Effects on weight and body size, male Muslims
obese

bmi

weight

underwt

sevthin

height

waist

hip

Exposed

0.008
(0.010)

-0.091
(0.110)

-0.160
(0.339)

-0.011
(0.013)

0.007
(0.004)

0.066
(0.224)

-0.960
(0.784)

-0.613
(0.534)

Born during Ramadan

0.029
(0.015)
-0.005
(0.012)
0.014
(0.012)
0.002
(0.011)
0.015
(0.015)

-0.011
(0.172)
-0.216
(0.131)
-0.057
(0.125)
-0.066
(0.126)
-0.076
(0.156)

0.078
(0.526)
-0.500
(0.400)
0.024
(0.389)
-0.066
(0.383)
-0.439
(0.459)

0.001
(0.020)
-0.004
(0.016)
-0.029
(0.015)
-0.004
(0.015)
-0.007
(0.019)

0.014
(0.008)
0.009
(0.006)
0.003
(0.005)
0.002
(0.005)
0.017*
(0.007)

0.042
(0.337)
0.068
(0.268)
0.192
(0.255)
0.108
(0.252)
-0.341
(0.318)

-1.239
(1.133)
-1.798
(0.937)
-1.308
(0.875)
-0.011
(0.887)
-0.689
(1.087)

-0.832
(0.798)
-1.121
(0.642)
-0.652
(0.610)
-0.039
(0.612)
-0.818
(0.798)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan

N
8061
7351
7357
8061
8061
7376
1992
1990
* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors (clustered by family) from OLS-regressions which control for age (measured in
days), age2, age3, age4 and month-of-birth. The upper and lower panel show results from separate regressions. Standard errors are clustered by
family. Sample: Indonesian Muslims 20 years and older (full-growns); waist and hip circumference have only been measured for people aged 40 and
older.
BMI = Body Mass Index = weight (kg) / height(m)2
Weight = kg
Waist and hip: circumference in cm.
Obese: BMI ≥ 30; underweight: BMI < 18.5; severe thinness: BMI < 16; definitions as used by the World Health Organization (WHO)
Height: cm
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Table 2.C-13a: Health of children aged 1 – 15, female Muslims
sick1

daymis2

Exposed

0.009
(0.012)

-0.013
(0.019)

0.016
(0.010)

0.013
(0.021)

Born during Ramadan

-0.005
(0.016)
-0.000
(0.014)
0.010
(0.015)
0.018
(0.015)
0.034
(0.018)

-0.035
(0.024)
-0.025
(0.022)
-0.022
(0.023)
-0.001
(0.023)
0.026
(0.027)

0.012
(0.014)
0.015
(0.012)
0.013
(0.013)
0.016
(0.013)
0.022
(0.015)

7379

7382

7390

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

unhealthy3

cold4

eye
infection

skin
infection

nausea /
vomiting

-0.005
(0.007)

0.006
(0.013)

0.005
(0.011)

-0.012
(0.010)

0.002
(0.011)

-0.001
(0.028)
-0.005
(0.024)
0.005
(0.025)
0.023
(0.025)
0.057
(0.029)

-0.006
(0.010)
-0.009
(0.009)
-0.002
(0.009)
0.000
(0.009)
-0.007
(0.010)

0.012
(0.017)
-0.006
(0.016)
0.018
(0.016)
0.014
(0.016)
0.001
(0.017)

-0.009
(0.014)
0.012
(0.013)
0.003
(0.014)
0.012
(0.014)
0.001
(0.015)

-0.027*
(0.012)
-0.005
(0.012)
0.003
(0.013)
-0.001
(0.013)
-0.023
(0.013)

-0.003
(0.015)
0.005
(0.014)
0.012
(0.014)
0.002
(0.013)
-0.001
(0.015)

7372

9966

7389

7385

Table continues on next page…
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diarrhea

9957

toothache

9965

Table 2.C-13b: Health of children aged 1 – 15, male Muslims
sick1

daymis2

Exposed

0.008
(0.012)

0.004
(0.018)

Born during Ramadan

0.001
(0.016)
-0.004
(0.015)
-0.001
(0.015)
0.006
(0.015)
0.038*
(0.018)

Ram. started in tr. 3
Ram. started in tr. 2
Ram. started in tr. 1
Conceived during Ramadan
N

7525

unhealthy3

cold4

eye
infection

skin
infection

0.008
(0.010)

-0.027
(0.021)

-0.002
(0.007)

0.009
(0.024)
-0.012
(0.022)
0.001
(0.022)
0.003
(0.022)
0.021
(0.025)

0.004
(0.015)
-0.008
(0.012)
0.002
(0.013)
0.016
(0.013)
0.026
(0.014)

-0.045
(0.028)
-0.020
(0.025)
-0.028
(0.025)
-0.040
(0.025)
-0.003
(0.028)

7525

7533

7513

nausea /
vomiting

diarrhea

toothache

0.002
(0.013)

0.001
(0.011)

0.009
(0.010)

-0.000
(0.011)

-0.000
(0.010)
-0.009
(0.008)
-0.002
(0.009)
0.004
(0.009)
-0.001
(0.009)

-0.012
(0.017)
0.003
(0.016)
0.005
(0.016)
-0.001
(0.016)
0.018
(0.018)

0.012
(0.015)
-0.007
(0.013)
0.005
(0.014)
-0.006
(0.014)
0.005
(0.015)

0.003
(0.013)
0.006
(0.012)
0.020
(0.013)
0.008
(0.013)
0.017
(0.014)

0.006
(0.015)
-0.017
(0.013)
-0.004
(0.013)
-0.010
(0.013)
0.028
(0.016)

10112

7532

7527

10102

10110

* p<0.05, ** p<0.01, *** p<0.001
Table shows coefficients and, in parentheses, the standard errors. The upper and lower panel show results from separate regressions. Sample:
Indonesian Muslims aged 1 – 15. Data for eye infection, diarrhea and toothache are pooled over IFLS-waves 1, 2 and 3; for the other variables,
pooling is over the data from IFLS-waves 2 and 3. All symptoms refer to occurrence in the last four weeks. Standard errors are clustered by
person.
1
Stayed in bed due to poor health at least one day last 4 weeks
2
Missed activities due to poor health at least one day last 4 weeks
3
Parent says child is in general (somewhat) unhealthy
4
Runny nose / dry cough
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Chapter 3
Same work, lower grade? Student ethnicity and
teachers’ subjective assessments

3.1 Introduction
Grades given by teachers generate crucial incentives for student learning in school: even
in low-stakes tests, the grade received, and factors such as the types of skills rewarded and
the perceived fairness of grading are likely to affect student effort, self-confidence and
potentially also long-term school outcomes. Despite its importance, grading is often a
subjective evaluation procedure. Beside the criterions set consciously by teachers, many
other factors may influence grading, including interpersonal liking, group stereotypes, and
physical attractiveness. Based on such factors, previous research suggests that biases in
teachers’ grading practices may harm certain groups of students, depending on their sex,
ethnicity, or socio-economic status (Dee, 2004; Dee, 2007; Figlio, 2005; Lavy, 2004;
Lindahl, 2007; Ouazad, 2008). Dee (2004), for example, shows that ethnic minority
students obtain lower test scores if their teacher belongs to the ethnic majority than if their
teacher belongs to the ethnic minority group, too. His research, however, does not show
whether this difference in test scores is indeed directly related to subjectivity in grading
practices, or whether other factors play a role.
This paper focuses on the question whether and how ethnic group membership,
independent of any of its correlates, affects students’ grades; a question that is particularly
relevant in light of the persisting achievement gaps in school between ethnic groups that
exist in many countries. Although differences in background characteristics such as
parental education and income inequality, and differences in school quality explain part of
these gaps, a substantial part seems to remain unexplained (e.g. Fryer & Levitt, 2006). The
research of Dee (2004) suggests that part of the achievement gaps may be explained by
ethnic minority students receiving lower grades from ethnic majority teachers than what
would fit to their ability level. This may happen either because these teachers give them
grades that are too low for the quality of their work, or because these students indeed
perform poorer when their teacher belongs to the ethnic majority, probably as a
consequence of changes in interactions between teachers and students.
Given the fact that most minority students are generally taught by majority
teachers, knowing how being taught by ethnic majority teachers affects their school
performance, is essential for devising effective policy measures. For example, it is often
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proposed that more ethnic minority teachers should be recruited in order to reduce the
achievement gap (e.g. Carrington et al., 2000; Hope King, 1993). But this may not be the
easiest or best way to deal with effects arising from being taught by majority teachers, and
except if extremely large numbers of minority teachers are recruited, most minority
students will continue to be taught by teachers belonging to the majority. More effective
measures may therefore be those that connect to how teachers’ and students’ behaviors are
influenced by each other’s ethnicities.
Using an experiment, I investigate how ethnic Dutch teachers’ behavior differs
with students’ ethnicity. I focus on the question whether teachers give lower grades for
similar work if a student belongs to an ethnic minority, but I additionally explore two
alternative ways in which ethnic minority children may end up with lower grades than
similar ethnic majority children. Both ways imply that interactions between teachers and
students are influenced by ethnicity in such a way, that students indeed start to perform
poorer. Teachers may either hold low expectations of individual minority students, or
unfavorable attitudes toward ethnic minorities groups in general. Both are likely to be
noticed by the students at some point, which may then lead them to adjust their efforts and
performance downwards.
The main part of the experiment consists of letting teachers grade a number of
essays. By randomly manipulating names, I make the teachers believe that students do or
do not belong to an ethnic minority group. The underlying hypothesis is that the
stereotypes and image of the student that this calls up in the teacher, affect perceived
student performance and thus grades. Each of the essays is marked by all teachers in the
sample and each essay alternately receives names that are typical for Turkish and
Moroccan children (two major ethnic minority groups in The Netherlands), and names that
are typical for native Dutch children. Teachers also state expectations for the secondary
school track that they think the student will be able to attend. The teachers do not have any
information about the students besides first names. Any effects of the ethnic origin of the
names on the essays can therefore only be attributed to perceived group membership.
I find that student ethnicity does not directly affect the grades that teachers give,
and that there are no subgroups of teachers that do exhibit such a grading bias in one or
the other direction. But I do demonstrate that it affects the expectations they hold from
students and that this bias seems present in a large share of teachers. These lower
expectations and the relatively unfavorable attitudes toward ethnic minorities that teachers
report, expectedly lead to differential treatment and thus, in an indirect way, may
negatively affect ethnic minority students’ performance in school.
This paper starts with an overview of the literature on how ethnic group
membership may affect grades received by students. After that, I describe the experiment I
carry out. The following section presents the results and the final section discusses my
findings and their implications.
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3.2. Literature review
The ethnic origin of students’ names may directly influence the grades given by teachers
via expectations they hold from ethnic minority students and through ethnic stereotypes
and attitudes. Based on statistics, teachers may expect ethnic minority students to have
rather lower language skills on average. It is a priori unclear, however, how these lower
expectations will translate into grading behavior. In a classroom setting, teachers may give
minority students higher than deserved grades if they want to provide encouragement. In
this experiment’s setting, this is unlikely since the teachers do not know the students and
were asked to grade the essays for a scientific purpose. The teachers therefore expectedly
did their best to grade the essays objectively. Another possibility why teachers may give
minority students higher grades is that the observed performance overcomes their
expectations. On the other hand, teachers may give ethnic minority students lower grades
if low expectations prevent them from recognizing performance. In that case, they ‘do not
believe what they see’ and grade according to expectations. Also, stereotypes of ethnic
minorities that they are “low performers”, and negative attitudes toward such groups
(disliking) may lead teachers to judge essays written by migrants less objectively and to
give lower grades. It is important to underline that such effects occur most probably in an
unconscious way. Teachers are not likely to discriminate intentionally, especially in the
context of the study. Teachers who are aware of such processes may even compensate and
exhibit a bias in the opposite direction.
The direct effects of students’ ethnicity on teacher evaluations of their work, I will
henceforth refer to as “direct grading bias”. Similar direct effects of ethnicity on outcomes
have been described extensively in labor market studies (cf. Bertrand & Mullainathan,
2004 and Carlsson & Roothe, 2007), where simply changing the name on a resume alters
the chances of being invited for a job interview. There are, however, also other ways in
which membership of an ethnic group, independent of any of its correlates, may influence
students’ grades. Dee (2005) divides the ways in which combinations of teacher and
student demographic characteristics affect school performance into two types. The first
type refers to changes in teacher behavior as a result of student characteristics; the second
type to changes in student behavior as a result of teacher characteristics. Some changes in
teacher behavior (including direct grading bias) may also lead the student to change
behavior, and vice versa, but the latter changes are a reaction to teachers’ behavior, not to
their demographic characteristics. Hence, effects are classified according to who originally
instigates them.
Because the first type of effects implies the teacher changing behavior, Dee (2005)
calls these “active” teacher effects. The described direct grading bias is the most obvious
such effect. Indirect effects on grades arise when teachers change their behavior in class in
reaction to a student’s ethnicity, which subsequently provokes the student to perform
worse. Changes in teachers’ behavior often arise unintentionally, as a result of stereotypes
and attitudes that they hold. Stereotypes are sets of beliefs about groups of people and
their characteristics (Schneider, 2004). Attitudes are general evaluations of groups of
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people, issues or objects (Ajzen, 2001). Both are cognitive strategies that people use to
process information quickly and easily. In this way they help people cope with daily life
without suffering from the information overload caused by having to evaluate each person
or object as a complete blank slate (Fazio, 2000; MacCrae, Milne & Bodenhausen, 1994).
Unfortunately, stereotypes and attitudes may also be inaccurate. When they refer to groups
such as races or ethnic minorities, they may cause great harm. Potentially, they may then
lead to discrimination. I stress here that stereotypes and attitudes should be viewed as
naturally-occurring, virtually ubiquitous and generally not ill-intended. The processes
discussed here are subtle: I hypothesize that teachers, like most other people, hold
stereotypes and negative attitudes about ethnic minorities and I will also investigate this,
but this should not suggest that teachers hold racist attitudes. These are something of a
very different nature and I have no indication about teachers holding such strong views.
Stereotypes may lead teachers to treat students differentially, for example because
it affects how they interpret students’ behavior. A question asked by an ethnic minority
student may for instance be interpreted as a sign of ignorance, where it might have been
interpreted as a sign of studiousness, had the same question been asked by a student
belonging to the ethnic majority. Also, expectations, which proceed directly from
stereotypes and their constituent beliefs about traits such as effort and intelligence , can be
a powerful determinant of teacher behavior and of students’ performance: psychological
research shows that manipulating the expectations a teacher has of a student, leads the
student to perform worse in school. Especially students from stigmatized groups and lowachieving students seem vulnerable to this self-fulfilling prophecy which is commonly
known as the “Pygmalion effect” (Jussim & Harber, 2005; Rosenthal & Jacobson, 1965).
In a similar way, if a teacher holds negative attitudes toward an ethnic group, these may be
communicated to the student through unintended changes in behavior. An example of such
unconscious processes is given by Casteel (1998), who shows that white teachers call less
on Afro American students than on white students to answer questions in class and help
them less in finding the correct answer when they do ask them such questions. Good
(1987), in a review, adds that teachers demand less from students about whom they have
low expectations, give them less feedback, pay less attention to them, praise them less
often for success and criticize them more frequently for failure. Such differential treatment
may affect students’ motivation, self-confidence and, eventually, performance.
The second way in which ethnic group membership may affect students’ school
performance, Dee (2005) calls “passive teacher effects”, because they imply that students’
behavior is changed in reaction to teacher demographic characteristics, while teacher
behavior remains unchanged. Teacher ethnicity may positively affect student behavior if a
same-ethnicity teacher serves as a role model for minority students. Conversely, a
different-ethnicity teacher may evoke “stereotype threat”. This is the phenomenon that if a
stereotype exists that says that people from a certain group perform poorly, a member of
this group will indeed start to perform poorly when this negative stereotype about the own
group gets activated (Steele & Aronson, 1995). This may happen if ethnic minority
students notice the teacher’s different ethnicity and expect him/her to share this negative
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stereotype. Thinking about the stereotype leads to a fear of being judged or treated
according to the stereotype, or simply of confirming the stereotype in their performance,
which consequently causes them to perform poorer. Also, having a teacher of a different
ethnicity may lead students to behave worse in class (Dee, 2005).
Empirical evidence on whether and how student ethnicity, independent of any of
its correlates, affects assessments, is scarce. Fajardo (1985) manipulates author race on
essays written by students applying for universities. He finds that Black students receive
higher grades for the same essays. This result may not be readily generalizable to the
everyday school situations I focus on, since the manipulation consisted of sometimes
attaching a form stating Affirmative Action Status as “American Negro”. This may have
primed teachers towards reverse discrimination. Dee (2004) uses random assignment of
students to teachers in Tennessee’s project STAR to identify effects of having a differentethnicity teacher and finds negative effects on test scores. Ouazad (2008) uses Early
Childhood Longitudinal Study data and finds that White teachers give worse subjective
assessments to Hispanic and Black children than would be expected based on formal tests,
perhaps because teachers included more information than only ability in their judgments,
such as behavior in class. Lindahl (2007), conversely, finds that Swedish teachers give
non-natives assessments that are higher in comparison to national tests; an effect that
could partially be explained by teachers in general being more generous to students who
fail on the national test. Dee (2005) shows that students’ behavior in class is rated as
worse if their teacher is of a different ethnicity. This suggests that having a differentethnicity teacher leads to changes in student behavior, which may consequently lead to
lower test scores. However, since both researchers use teacher ratings of student behavior,
the alternative explanation cannot be refuted that not student behavior, but teachers’
perceptions of student behavior were changed. Also, worse student behavior may be either
a cause or an effect of lower grades given by the teacher. It is difficult to elucidate the
causal pathways of how being taught by majority teachers affects minority students’
grades. Arguably, the best way to do so is by means of an experiment. This is what I do in
the present study.
In this study, I deliberately remove any potential for effects caused by changes in
student behavior in order to isolate effects caused by teacher behavior. My central focus is
on direct grading bias. I find no evidence for such an effect: purported student ethnicity
does not seem to affect the grade given to an essay. My experimental design also makes it
possible to examine the prerequisites for two alternative, indirect, ways in which students’
ethnic group membership may affect their grades. I show that teachers have lower
expectations of ethnic Turkish or Moroccan students than of otherwise similar ethnic
majority students. Such unfounded lower expectations, as argued, may become selffulfilling prophecies through adjusted teacher behavior. Also, I show that ethnic Dutch
teachers have relatively unfavorable attitudes toward the ethnic minority groups people in
general, which may have similar effects.
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3.3. The experiment and context
A sample of 113 Dutch teachers each graded the same set of ten essays written by 11-year
old students. Following a random assignment procedure, the teachers were made to
believe that some of these essays were written by ethnic Dutch students, and that others
were written by students with a Turkish or Moroccan background. These latter groups
form two of the major ethnic minority groups in The Netherlands. People from these two
Mediterranean, predominantly Muslim countries originally came to The Netherlands in the
1960s and early 1970s to help alleviate a tight labor market. Now, they and their
descendants together make up a little over 4% of the Dutch population. This share is
higher among younger age-groups. These groups are particularly interesting to look at,
because of three characteristics that they share with ethnic minorities in several countries.
First, there is a sizeable achievement gap in school between the ethnic majority and these
two groups. Data from the 2004 PRIMA study which contains test scores of a nationally
representative sample of about 20,000 students between 10 and 12 years-of age, show that
children with a Turkish or Moroccan background score about one full standard deviation
lower on language test scores than native Dutch children. Second, the teachers these
immigrants are taught by, are in overwhelming majority non-immigrant: in the same
nationally representative sample, 84% of all primary schools do not have any non-ethnic
Dutch teacher in any of the classes in their eighth grade levels. Third, like is the case in
other countries, these minority groups may be vulnerable to grading bias, because of
stereotypes and attitudes that many people from the Dutch ethnic majority arguably hold.
This will be discussed in more detail later on.

3.3.1. The essays
The ten essays used in this experiment were written by students from two primary schools
that did not participate in the later study. Their teachers instructed them to write an essay
for researchers from the university, “who were interested in how well primary school
children are able to write”. I removed those essays that gave cues about the true ethnicity
of the writer and a few essays that were very short or of very low quality and picked a
subset of ten from the remaining essays: five written by boys, and five written by girls.
These essays were each about one page in length – fitting with essays for writing
assignments regularly given to children of this age. Before sending them to the
participating teachers for grading, I alternately manipulated the names of the writers to be
either typical for a Dutch child in this age-group (e.g. Sander, Charlotte), or to be typical
for a Moroccan/Turkish child (e.g. Mohammed/Murat, Fatima/Beyza). The names were
chosen using websites listing the popularities of names given to children of these three
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ethnic groups. Turkish and Moroccan names may be hard to distinguish from each other
by non-experts, but both are easily distinguished from the typical Dutch names.8
In this experiment, it was of great importance that the participating teachers were
aware of the (manipulated) ethnicity of the student. Earlier research on name manipulation
on essays sometimes failed because teachers did not notice author names written above an
essay, even if they were placed in a conspicuous place (Seraydarian & Busse, 1981). To
avoid such problems, the assignment for the students writing the original essays was to
write an essay about the topic “My best friend and I”. In this way, it was assured that
teachers were confronted with student names throughout the text. Both the name of the
writer and the name of the best friend were manipulated to be typical for the same
ethnicity. On average, in each of the essays, the child’s own name appeared 1.6 times and
the friend’s name appeared 5.3 times. Effects from the manipulation hence may depend
not only on the child’s own purported ethnicity, but also on that of the friend. This
potential disadvantage is compensated for by an increased certainty that the manipulation
had worked: although not asked about this, several participating teachers wrote comments
to the questionnaire that related to the immigrant background of many students, e.g. that
they were not used to grading ethnic minority students, or that they noticed that minority
students made the same types of mistakes as their own students. No teachers gave
comments suggesting they had found out about the manipulation. The matching of
students with same-ethnicity friends also reflects a reality in The Netherlands: the average
ethnic minority child goes to a school in which 70% of all schoolmates are non-ethnic
Dutch (Gijsberts, 2003). Because friendship networks within schools are often strongly
segregated (Echenique & Fryer, 2007), the percentage of immigrant children whose best
friend also has an immigration background most probably even exceeds this 70%.

3.3.2. The sample
The participants in this experiment came from an original sample of 128 Dutch primary
schools. Two-third were randomly drawn from the population of all Dutch schools; the
remainder was randomly drawn from the 16% of the Dutch schools where at least 25% of
the students was non-ethnic Dutch. Teachers from the latter group have more experience
with ethnic minorities, and may therefore be less influenced in their grading practices by
the students’ presumed ethnicity (cf. Figlio, 2005). Also, in practice, ethnic minority
children will more often be confronted with the latter type of teacher. Teachers teaching
ten to twelve-year old students could participate and were promised a gift voucher for €
25,- in exchange for their participation. Not all schools wanted to participate, and within
schools often not all eligible teachers chose to participate. The final sample consisted of
8

For practical reasons, the original essays were hand written. Because this made it difficult to manipulate
the names, the essays were typed over and set in lay-outs copied from other essays which had been written
by same-aged children on the computer. Teachers participating in the experiment were told that the essays
they received had been typed as they were by 11-year old children.
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115 ethnically Dutch teachers from 54 schools; two of those were non-ethnically Dutch
and were excluded from the dataset. The purpose of the experiment described to the
teachers was deliberately kept vague enough not to reveal the exact research questions
described in the present paper. Teachers were told that the university was examining the
extent to which grades given by different teachers for the same essays corresponded; this
in order to, e.g., improve teacher training on grading practices. In fact, the present
experiment was indeed also intended to deliver data on other aspects of grading which will
be described in separate papers. These other purposes did not necessitate any additional
manipulations than those described here. After the experiment, more information about the
purposes, including those described in the present paper, was given to the teachers.
Participating teachers received one out of four sets of essays. Each set contained
the same ten essays, but the names on the essays were rotated in such a way, that each
essay was sometimes purportedly written by an ethnic Turkish or Moroccan student and
sometimes by an ethnic Dutch student. Two sets contained seven essays by ethnic
minority children, and two sets contained three essays by minorities. Having high numbers
of ethnic minority students in the set was credible, since teachers were told that the essays
were written by students from schools in Amsterdam; a city with a very high share of
Turkish and Moroccan children among the school-aged population. The teachers received
specific instructions on which aspects of the essays to pay attention to when grading.
Advice on these criteria was given by my university’s department of Educational Sciences.
Uniform criteria help reducing noise in grades resulting from variation in grading
practices, which may otherwise be considerable. Teachers were asked to first grade the
essays on a scale of one to ten 9, and after that, to state an expectation of the type of
secondary school that the writer of the essay would be able to attend. Dutch children go to
secondary school at age twelve. There are seven sub-types of secondary school in The
Netherlands, ranging from practical education and basic vocational education to university
preparatory education. The decision which of these secondary school tracks the child will
be attending usually depends half on teacher advice, and half on standardized tests.
The participating teachers sent in their evaluations via the Internet, after which
they completed an additional questionnaire. Teachers from the same school received the
same set of essays/names, in order to avoid that it became known that the names had been
manipulated. The Internet questionnaire contained questions on teacher background
characteristics and on grading practices and strategies. It also contained questions about
attitudes toward different topics, social groups, and toward ethnic minority groups. These
attitudes will be discussed in more detail later. Importantly, because these questions
appeared after teachers had sent in the evaluations, there was no risk that they might affect
the grades and expectations teachers gave, e.g. by potentially giving away the goal of the
experiment. Table 3.1 shows the background characteristics of the participating teachers
and table 3.2 shows descriptives for their evaluations.

9
In line with the commonly used grading system in The Netherlands, teachers could also give “broken”
grades: 7 ½ (=7.5), 7+ (=7.25), 7– (=6.75), etc.
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Table 3.1: Characteristics of the 113 participating teachers
Male
Age
Years of teaching experience
Ethnicity: Dutch
At least two years experience teaching classes with ≥ 5
ethnic minority children
Number of years experience teaching classes with ≥ 5
ethnic minority children
7 out of 10 essays attributed to Turkish/Moroccan child
(vs. 3 out of 10)

Mean

SD

0.363
38.7
14.5
1.000
0.563

0.483
11.7
11.4
0.000
0.498

5.08

7.00

0.531

0.501

Table 3.2: Descriptive statistics for the essays
Essay attributed to:

Grade (scale: 1-10)
Expectation (scale: 1-7)
Observations

Dutch student

Turkish/Moroccan
student

6.83
(1.08)
4.67
(1.50)

6.80
(1.06)
4.53
(1.52)

551

579

Standard errors are reported in parentheses. Each teacher accounts for ten observations.

3.4. Results
3.4.1. Direct grading bias
Table 3.3 shows the effects of purported ethnicity on the grade that a teacher gives for an
essay. The left column shows an OLS estimate of grade on an “ethnic minority name”dummy; the model shown in column 2 adds essay fixed effects to control for differences
in quality between the ten essays; in column 3 teacher fixed effects are added to control
for unobserved teacher characteristics. In column 4, both fixed effects are included
simultaneously. In all models, standard errors are clustered by teacher. The effect turns out
not to be significantly different from zero, and very small in an absolute sense: a bit over
1% of the grades’ standard deviation in the two-way fixed effects model.
Table 3.3: Effect of purported student ethnicity on grade
OLS
(1)
Ethnic minority student
N

Essay f.e.
(2)

Teacher f.e.
(3)

Two-way f.e.
(4)

-0.028
(0.074)

-0.018
(0.059)

-0.027
(0.074)

-0.015
(0.049)

1130

1130

1130

1130

* p<0.10, ** p<0.05, *** p<0.01
Table shows coefficients and, in parentheses, the standard errors (clustered by teacher). f.e. = fixed effects.
Each teacher accounts for ten observations (evaluations of essays).
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Table 3.4: Number of teachers giving ethnic Dutch or ethnic Turkish/Moroccan higher
grades for the same essay

at p = .10
at p = .05

Higher grade for
ethnic Dutch

Higher grade for
ethnic
Turkish/Moroccan

4
3

7
1

Table shows, at two significance levels, the number of teachers for whom rank-sum tests indicate that they
gave ethnic Dutch or ethnic Turkish/Moroccan students higher than expected grades.
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Figure 3.1: Distribution of z-values from rank-sum tests per teacher on direct grading bias
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Figure shows the z-values from rank-sum tests per teacher (N = 113) in which a comparison is made
between observed minus predicted grade for essays that were purportedly written by ethnic Dutch students
and observed minus predicted grade for essays purportedly written by ethnic minority students. Negative
values indicate a higher ordering for essays written by ethnic Dutch; positive values a higher ordering for
essays written by ethnic minority students.

Although this suggests that teachers on average do not exhibit a direct grading bias,
it is possible that subgroups of teachers do exhibit such a bias. It could even be that one
group of teachers has a bias in one direction, while another group has a bias in the
opposite direction so that both effects cancel each other out in the presented estimate of
the average effect. I therefore estimate per teacher whether (s)he exhibits direct grading
bias and look at the distribution of these biases. First, I take the difference between the
given grade and the grade that is predicted from a regression of grade on essay and teacher
dummies. Next, per teacher, I rank-sum test whether ethnic Dutch or ethnic
Turkish/Moroccan students systematically end up with higher than predicted grades. Table
3.4 shows the number of teachers for whom essays with ethnic Dutch or ethnic
Turkish/Moroccan names end up with significantly higher grades at the 10% and 5%
significance levels. These numbers do not differ from what would roughly be expected by
chance in a sample of 113 observations. Figure 3.1 shows the distribution of z-values from
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the rank-sum tests per teacher. If certain groups of teachers exhibited direct grading bias in
one or the other direction, the distribution should be non-normal, with fat tails on one or
either side. This does not seem to be the case and the distribution does not differ
significantly from a normal one (in a skewness-kurtosis test for normality: adj. χ2(2) =
0.64; p = 0.72; skewness = -0.08; p(skewness) = 0.73; kurtosis = 2.63; p(kurtosis) = 0.47).
To test whether specific, relevant subgroups of teachers exhibit direct grading bias,
I next add interaction effects to the previously described two-way fixed effects models. As
table 3.5 shows, the near-zero average effect does not vary with the sex of the teachers.
Teaching experience may enable teachers to grade more objectively and thus to be less
influenced by students’ ethnicity, but this interaction is virtually zero. A potential concern
in this study is that teachers, even though not realizing that names had been manipulated,
might become aware that one of the research aspects was ethnicity, because of the high
number of typical foreign names that they were confronted with. If so, and if they reacted
to this by adjusting their grading behavior, then, arguably, effects should differ between
the condition in which seven out of ten essays were purportedly written by
Turkish/Moroccan students and the condition in which this was three out of ten. However,
as the table shows, how often teachers were confronted with foreign names, does not
affect their tendency to be biased in their judgments. Finally, one could expect teachers
with more experience teaching ethnic minority children to exhibit less grading bias than
teachers with little or no such experience (cf. Figlio, 2005). However, I find no difference
between these two groups: neither group directly discriminates ethnic minority children in
grading. All-in-all, I conclude that no subgroups of teachers can be identified that give
ethnic minority children different grades (either higher or lower) than ethnic majority
children for the same essays.
Table 3.5: Interaction effects of purported student ethnicity on grade
Interaction of “ethnic minority
student” variable is with:

Ethnic minority student

Interaction effect

Number of observations

Teacher is
male

Years of
teaching
experience

Experience w.
ethnic
minority
children

High share of
ethnic
minorities in
set of essays

-0.013

-0.015

-0.014

0.033

(0.061)

(0.089)

(0.074)

(0.066)

-0.006

0.001

-0.090

(0.100)

(0.006)

0.000

(0.099)

(0.092)

1130

1120

1130

1130

* p<0.10, ** p<0.05, *** p<0.01
Table shows coefficients and, in parentheses, the standard errors (clustered by teacher). All models include
essay and teacher fixed effects. A high share of ethnic minorities in the set of essays means seven out of ten
essays, for other sets this was three out of ten. Experience with teaching ethnic minority children: counted if
the teacher taught a class with ≥ 5 ethnic minority children for at least two years. Each teacher accounts for
ten observations (evaluations of essays).
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Table 3.6: Average direct grading bias and corresponding t-value per essay
t-value

Average
grading
bias
-0.27
-0.16
-0.07
-0.06
-0.05
0.00
0.03
0.04
0.17
0.25

-1.82
-1.56
-0.55
-0.40
-0.36
0.04
0.27
0.25
1.41
2.19

Table shows the average grading bias (calculated as the difference between observed and predicted grades)
and the corresponding t-value per essay. Negative values indicate that an essay on average receives higher
grades when it is attributed to an ethnic Dutch student; positive values indicate higher grades when it is
attributed to an ethnic Turkish/Moroccan student.

Another potential concern is that perhaps I do not find an effect, just because of
specificities of my sample of ten essays: the direct grading bias may depend on
characteristics of essays and perhaps I would have found an effect if I would have had a
different set of essay. I cannot directly check this hypothesis, but I can compare the
average grading biases that I obtain for each essay. Arguably, if the characteristics of the
essays influence the amount of direct grading bias, I should observe substantial variations
between my ten essays in the amount of grading bias that they evoke. I therefore once
more take the difference between the given and the predicted grade and per essay test
whether teachers exhibit direct grading bias. With 113 observations per essay, I test
parametrically by means of a t-test whether there is a significant difference between the
obtained grades and the predicted grade for essays “written” by ethnic Dutch versus essays
“written” by ethnic Turkish/Moroccan children. Table 3.6 shows the average direct
grading bias per essay and the corresponding t-statistic. The average grading biases seem
evenly distributed around zero; at a 10% significance level, there is one essay on which
ethnic Dutch receive higher grades and one essay on which Turkish/Moroccans receive
higher grades. These two essays do not represent extremes in their characteristics: they
respectively rank fourth and eighth on the average grade they receive; sixth and eighth on
essay length and second and joint fifth/sixth on the number of times a name appears on the
essay. This strengthens the belief that the grading bias per essay fits with a random
distribution and that the absence of direct grading bias found in the previous analyses
cannot be explained by the specific characteristics of the essays.

3.4.2. Expectations
Although I find no evidence that student ethnicity directly affects grades given by teachers,
there may be more indirect ways in which ethnicity affects achievement. I test whether
teachers have lower expectations of the secondary school level that a student will be able
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to attend, from ethnic Turkish/Moroccan students than from otherwise similar students
who belong to the ethnic majority. Unfounded lower expectations may unintentionally be
communicated to the student, leading him/her to indeed perform poorer. Table 3.7
presents ordered probit estimates of the secondary school track, measured on a seven-point
scale, the teacher thinks will be feasible for the student in about a year’s time, on ethnicity
and, from column 1 to 4, no fixed effects, essay fixed effects, teacher fixed effects and
two-way fixed effects. Because of low frequencies for secondary school level 1, I pool it
together with level 2. I find that the ethnic Dutch teachers have lower expectations from
children who purportedly belong to an ethnic minority, than from similar children who
purportedly belong to the ethnic majority.10 Figure 3.2 visualizes this result, by showing
the predicted probabilities (derived from the two-way fixed effects model) for ethnic
minority and majority children to receive an expectation for each of the levels of
secondary school. The probability that a teacher expects the feasible secondary school
track to be level 5, 6 or 7 is lower for ethnic minority children, while the probability of the
expected track to be level 4 or one of the levels below that, is higher.
Table 3.7: Effect of purported student ethnicity on expectations
No f.e.
(1)
Ethnic minority student
Number of observations

-0.108
(0.067)
1130

Essay f.e.
(2)
-0.125*
(0.072)
1130

Teacher f.e.
(3)

Two-way f.e.
(4)

-0.119
(0.073)

-0.167**
(0.070)

1130

1130

* p<0.10, ** p<0.05, *** p<0.01
Table shows coefficients and, in parentheses, the standard errors (clustered by teacher) from ordered probit
regressions. f.e. = fixed effects. Each teacher accounts for ten observations (evaluations of essays).

To examine whether the effect is driven by particular subgroups of teachers for
whom the bias in expectations is strong, I test per teacher whether (s)he exhibits a bias in
expectations. First, I estimate the predicted probabilities for each of the secondary school
tracks from an ordered probit regression of expectations on essay and teacher dummies.
Next, I take the expectation given by the teacher and calculate the probability that the
teacher would have given an expectation that is lower than this. Per teacher, I now ranksum test whether essays purportedly written by ethnic Dutch, or essays written by
Turkish/Moroccan students end up with expectations that fall higher in the distribution of
predicted probabilities. Figure 3.3 shows the distribution of z-values from these tests per
teacher. If most teachers are vulnerable to the bias in expectations, I should see a
distribution that is centered somewhat below zero (in line with the average effect
described above) and that is normally distributed around this point. I cannot refute that this
is the case: I find no significant deviations from a normal distribution (skewness-kurtosis
test for normality: adj. χ2(2) = 1.11; p = 0.57; skewness = -0.03; p(skewness) = 0.88;
10

Appendix table 3.A-1 shows similar ordered probit regressions which also correct for the grade given to
the student (potentially endogenous control). These effects conditional on grade are highly similar to the
ones presented in table 3.7.
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Figure 3.2: Predicted probabilities for secondary school level expectations

The figure shows the predicted probability that a student is expected to be able to attend a certain secondary
school level, for ethnic Dutch students vs. ethnic Turkish/Moroccan children. There are seven (sub-)levels of
secondary school: 1. practical education; 2. basic vocational education; 3. advanced vocational track 4.
combined track 5. theoretical track 6. senior general secondary education 7. university preparatory education.
Because of low frequencies for level 1, it is pooled together with level 2. All predicted probabilities are
derived from ordered probit models which include essay and teacher dummies.

Table 3.8: Number of teachers having higher conditional expectations from ethnic Dutch
or ethnic Turkish/Moroccan for the same essay

at p = .10
at p = .05

Higher
expectation for
ethnic Dutch

Higher
expectation for
ethnic
Turkish/Moroccan

9
3

5
1

Table shows, at two significance levels, the number of teachers for whom rank-sum tests indicate that they
had higher expectations for ethnic Dutch or for ethnic Turkish/Moroccan students.

kurtosis = 2.54; p(kurtosis) = 0.30) and the distribution is indeed centered just below zero
(median = -0.114). In line with the proposed distribution, table 3.8 shows that there are a
few more teachers that have significantly higher expectations from ethnic Dutch students
than teachers who have higher expectations from ethnic minority students.
In table 3.9, using interaction effects, I test whether the bias in expectations differs
for specific subgroups of teachers. Having experience teaching ethnic minority children is
not related to a significant smaller or larger bias in expectations. Teaching experience and
the number of essays that was purportedly written by ethnic minority children moderate
the effect neither. The point estimate for the interaction with teacher sex suggests that
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effects may be smaller for male teachers, but this interaction is far from reaching
significance. I conclude that the average bias I found is not caused by subgroups of
teachers, but seems present to a certain extent in a large share of the teachers.
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Figure 3.3: Distribution of z-values from rank-sum tests per teacher on bias in
expectations
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Figure shows the z-values from rank-sum tests per teacher (N = 113) in which I compare the probability that
the teacher would have given a lower expectation than the one (s)he has really given between essays
purportedly written by ethnic Dutch students and essays purportedly written by ethnic minority students.
Negative values indicate a higher ordering for essays written by ethnic Dutch; positive values a higher
ordering for essays written by ethnic minority students.

Table 3.9: Interaction effects of purported student ethnicity on expectations
Interaction of “ethnic minority
student” variable is with:

Ethnic minority student

Interaction effect

Number of observations

Teacher is
male

Years of
teaching
experience

Experience w.
ethnic
minority
children

High share of
ethnic
minorities in
set of essays

-0.213**

-0.158

-0.137

-0.143**

(0.090)

(0.113)

(0.100)

(0.097)

0.127

0.000

-0.032

-0.047

(0.144)

(0.006)

(0.138)

(0.137)

1130

1120

1120

1130

* p<0.10, ** p<0.05, *** p<0.01
Table shows coefficients and, in parentheses, the standard errors (clustered by teacher) from ordered probit
regressions. All models include essay and teacher dummies. A high share of ethnic minorities in the set of
essays means seven out of ten essays, for other sets this was three out of ten. Experience with teaching
ethnic minority children: counted if the teacher taught a class with ≥ 5 ethnic minority children for at least
two years. Each teacher accounts for ten observations (evaluations of essays).
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3.4.3. Attitudes
If teachers hold negative attitudes toward ethnic minority groups, chances are high that
students belonging to these groups will notice this, even if it is only through unintended
changes in teacher behavior. As argued, this may negatively affect students’ school
performance. Negative attitudes toward ethnic minority groups are generally seen as
undesirable and are hard to measure, since people tend not to admit to holding them if
asked about it explicitly (Greenwald, McGhee & Schwartz, 1998). I therefore take a less
explicit approach. At the end of the questionnaire, I added a section in which I told the
teachers I wanted to ask some additional questions about their opinion toward several
issues, as part of a broader, sociographic research project intended to map and compare the
attitudes of several groups of Dutch people. The teachers then were presented with twelve
“feeling thermometers”, which were sliding scales on which they could indicate their
feelings toward a subject on a scale of 0 (very cold / unfavorable) to 100 (very warm /
favorable). These subjects included topics such as Politicians, the European Union and
Lawyers in order to divert attention from the fact that I was mainly interested in attitudes
toward Dutch, Turkish and Moroccan people. As table 3.10 and 3.11, and figure 3.4 show,
the great majority of teachers hold less positive attitudes toward Turkish and Moroccan
people than toward ethnic Dutch people. The average attitude gap (difference between the
attitude toward Dutch and the mean of the attitude toward Turkish and the attitude toward
Moroccans) is about 14 points on the 100-point scale. This gap does not seem to differ
between teachers with and without substantial experience teaching ethnic minority
children, nor do I find differences between male and female, or younger and older teachers:
each group reports similar attitude gaps. As table 3.12 shows, teachers with larger attitude
gaps do not exhibit a larger bias in expectations, nor is a larger attitude gap related to
exhibiting a direct grading bias. However, the fact that so many teachers report attitudes
toward ethnic minorities that are considerably less positive than their attitudes toward
ethnic Dutch people, may potentially affect ethnic minority students’ school achievement
in a negative way. In school, many of these children will have teachers who have
relatively unfavorable attitudes toward the group they belong to. This may influence their
relations with the teacher, their motivation and, eventually, their school performance. As
noted before, the discussed attitudes should not be interpreted as teachers having racist
attitudes. It rather indicates that teachers in their honest reports do not differ from other
humans, but that this may have unintended negative consequences.
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Table 3.10: Attitude toward Dutch people and toward ethnic minorities
Mean

SD

Sample
size

p (difference
with attitude
toward Dutch
people)

Dutch people

68.3

(14.8)

113

--

Turkish people

57.0

(15.8)

113

p < .0001

Moroccan people

51.3

(19.0)

113

p < .0001

Attitude toward

Table shows the average attitudes of teachers toward three ethnic groups. Attitudes are measured on a scale
of 0 (indicating a very unfavorable attitude) to 100 (indicating a very favorable attitude).

Table 3.11: Attitude gap

All Teachers

Attitude ethnic
minorities minus
attitude Dutch

N

p
difference
(A) - (B)

-14.2

113

--

72

0.677

(16.6)
(A) Female Teachers

-13.7
(17.1)

(B) Male Teachers

-15.0

41

(15.9)
(A) Teachers Aged < 45

-14.4

(B) Teachers Aged 45+

-13.8

68

0.867

(16.7)
45

(16.6)
(A) < 2 year experience
teaching minorities

-15.7

49

0.363

(14.8)
(B) 2+ year experience
teaching minorities

-12.8

63

(18.0)

* p<0.10, ** p<0.05, *** p<0.01
Table shows the attitude toward ethnic minorities (being the average of the attitude toward Turkish people
and the attitude toward Moroccan people) minus the attitude toward Dutch people. Standard deviations are
reported in parentheses. Attitudes are measured on a scale of 0 (indicating a very unfavorable attitude) to
100 (indicating a very favorable attitude). For each of the presented seven groups of teachers, the difference
(attitude gap) is < 0 with p < 0.0001. Experience with teaching ethnic minority children: counted if the
teacher taught a class with ≥ 5 ethnic minority children for at least two years.
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Figure 3.4: Distribution of the attitude gap (attitude toward ethnic minorities minus
attitude toward Dutch)

-75
-50
-25
0
25
Attitude towards Turkish/Moroccan people minus attitude towards Dutch

Figure shows the distribution of the attitude gap over teachers (N = 113). Attitude gap is defined as the
attitude toward ethnic minorities (being the average of the attitude toward Turkish people and the attitude
toward Moroccan people) minus the attitude toward Dutch people, both measured on a scale of 0 (indicating
a very unfavorable attitude) to 100 (indicating a very favorable attitude).

Table 3.12: Interaction effect attitude gap * purported student ethnicity
Dependent variable is:
Grades
(1)
Attitude gap *
Ethnic minority student
Number of observations

Expectations
(2)

-0.001
(0.002)

-0.001
(0.004)

1130

1130

* p<0.10, ** p<0.05, *** p<0.01
Table shows coefficients and, in parentheses, the standard errors (clustered by teacher). All models include
essay and teacher fixed effects. Each teacher accounts for ten observations (evaluations of essays). Attitude
gap is the attitude toward ethnic minorities (being the average of the attitude toward Turkish people and the
attitude toward Moroccan people) minus the attitude toward Dutch people both measured on a scale of 0
(indicating a very unfavorable attitude) to 100 (indicating a very favorable attitude).

3.5. Discussion
Previous research suggests that ethnicity, independent of any of its correlates, may affect
the grades students receive in school (Dee, 2004; Lindahl, 2007; Ouazad, 2008). Several
explanations for this have been proposed: teachers may give ethnic minority students
different grades than majority students for the same work; differential treatment by
teachers may induce students to perform worse; and students may change their behavior in
class in reaction to the teacher’s ethnicity (Dee, 2005). Using an experimental approach, in
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which ethnic Dutch teachers grade essays on which names have been manipulated so that
some appeared to be written by ethnic Dutch students and others by ethnic Turkish or
Moroccan students, I study how teachers react to student ethnicity. My results show that
one way in which ethnicity may affect grades can be ruled out: teachers do not give lower
grades for essays that were purportedly written by ethnic minority students than for the
same essays when purportedly written by ethnic majority students. For two more indirect
ways in which ethnicity may affect grades, I do find some evidence. Teachers report lower
expectations for ethnic minority students than for similar students belonging to the ethnic
majority. Also, they report having relatively unfavorable attitudes toward ethnic minority
groups in general. Both are likely to affect teacher behavior toward minority students, and,
even if this happens in unwitting or subtle ways, this may lead students to adjust their
efforts downward and to perform poorer (Jussim & Harber, 2005).
The a priori hypothesis in this study was that teachers would hold stereotypes and
consequent expectations of, and attitudes toward ethnic minorities, that would affect their
grading behavior. I find no effects on grading, although I do find evidence for the
expectations and attitudes. Why then did these not affect grading?
Differential effects. A first point to note is that expectations and attitudes may both
induce teachers to give lower grades and to give higher grades (e.g. Lindahl, 2007).
Perhaps some teachers exhibit a direct grading bias in one direction and others in the other
direction, leading to the average zero effect. However, I find no evidence for this: there
were no identifiable subgroups of teachers who exhibited a bias in one or the other
direction. That specific characteristics of my set of ten essays drive the absence of an
effect, is also unlikely, since the effects per essay were about normally distributed around
zero, with no suggestion that some essays evoked more direct grading bias than others.
Potential failure of the manipulation. Alternatively, one could argue that my
manipulation might have failed: teachers might have seen through the manipulation and
therefore deliberately avoided giving minority students lower grades. Or the realization
that they were being observed may have led teachers to grade more objectively. These
explanations, however, would be at odds with the effect on expectations that I do found,
which contradicts objectivity in teachers’ judgments. Comments given by several teachers
that were related to them noticing the ethnicity they believed the students to have, indicate
that the manipulation has worked as well, as do the reported attitudes toward ethnic
minorities: if teachers would have tried – and managed – to suppress their tendency to
give lower grades to ethnic minority students, they would arguably also have done more to
hide their unfavorable attitudes toward ethnic minorities than was evidently the case now,
especially since these would have been easy to hide for someone with an incentive to do
so. Finally, if a large number of essays written by minority children would have made
teachers aware of an emphasis in this study on ethnicity, then this would probably have
differentially affected the condition in which seven out of ten essays were purportedly
written by an ethnic minority student and the condition in which this was three out of ten.
However, I found no difference in effects between the two conditions.
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Objectivity. So, if the absence of a direct grading bias seems unlikely to be related
to characteristics of this specific study, why then, do teachers not exhibit a direct grading
bias if they do hold the preconditions for this? It may be that teachers are just able to not
let themselves be influenced by student ethnicity in their grading behavior. Either they
have no tendency to be biased in their grading, or they are aware of such a tendency and
deliberately adjust for this. If this is the case, this study’s results indicate that this ability to
be objective does not come with years of teaching experience, or with experience teaching
minority children.
Attitudes as predictors of behavior. Importantly, previous research has shown that
negative evaluations of minority groups in general do not always need to translate into
prejudiced behaviors. Particularly, general attitudes seem poor predictors of specific
behaviors (Ajzen & Fishbein, 1977). So in this case, the negative attitudes I measured
toward ethnic minority groups in general, may not lead to the specific behavior of giving
low grades to individual ethnic minority students. As argued, it is likely that students will
notice their teachers’ negative attitudes toward their group at some point, but teachers may
reveal those attitudes in much more subtle and unconscious ways than through their
grading behavior. Effects on grades are then only indirect.
Teacher-student relations are relatively personal. If teachers in their assessments
are not influenced by ethnicity, this sets them apart from employers in labor market
studies, who did show to be sensitive to manipulations of names on resumes (cf. Bertrand
& Mullainathan, 2004). There are a few reasons that make it plausible that teachers may
indeed be less influenced by ethnicity information when grading than employers are when
assessing resumes. First, as Bertrand & Mullainathan (2004) note, employers receive so
many resumes that they may resort to heuristics, such as rejecting as soon as they see an
Afro American name, as a strategy to quickly filter these. Something similar is unlikely to
happen in school situations, where teachers, arguably, want to give each essay due
attention. Second, psychological research has shown that the more someone knows about,
and feels similar to, another person and the more the other is seen as an individual instead
of as a member of a certain group, the smaller the tendency to discriminate the other
person (Schneider, 2004). In the present study, teachers may have felt as if judging a real
individual child, because the essays were about who the child’s best friend was and what
activities (s)he liked doing with him/her. This makes the student-teacher relation much
less distant than the relation between an applicant and an employer, who is only interested
in selecting one suitable candidate, being more or less indifferent towards the rest.
Personal information is of course not disclosed by students in most tests they take in
school; but then again, in a real school situation, teachers know much more about the child
they are grading than was the case in this study. Therefore in general, grading in school
does seem a different situation in this respect from applicant selection by employers.
Nevertheless, although student ethnicity does not directly affect grades given by
teachers, teachers do have lower expectations for ethnic minority children and do report
relatively unfavorable attitudes toward ethnic minority groups, which may both indirectly
affect the grades that students get. One could argue that giving lower expectations to
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ethnic minority students is reasonable and does not indicate a bias in these expectations,
since in The Netherlands ethnic minority children do on average get less far in their school
career than ethnic Dutch children with similar abilities. However, teachers were not asked
to give expectations about a final level of schooling that will be achieved, but about the
secondary school track the student will be able to go to in about a year. For students with
similar abilities, the track they are able to start with in secondary school should be the
same. If teachers do expect this track to be lower for minority students, it means that their
expectations are indeed biased.
To conclude, this paper shows that ethnic Dutch teachers do not give lower – nor
higher – grades to ethnic minority students, which rules out one potentially important
direct cause for underperformance of minority students in comparison to their ability level.
Nevertheless, the picture is not all bright: teachers have lower expectations from minority
students than from similar children belonging to the ethnic majority, and they report
relatively unfavorable attitudes toward ethnic minority groups in general. Both may in
indirect ways induce minority students to perform below their ability level.
Stereotypes and attitudes held by teachers are not easy to change: this would
require extensive training programs and might fail if teachers are influenced by others who
share the same stereotypes and attitudes. However, awareness of the problem may be a
first step in effectively dealing with it.
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Appendix 3
Appendix table 3.A-1: Effect of purported student ethnicity on expectations, conditional
on grade

Ethnic minority student
Number of observations

No f.e.
(1)

Essay f.e.
(2)

Teacher f.e.
(3)

Two-way f.e.
(4)

-0.141**
(0.070)

-0.149**
(0.074)

-0.198***
(0.072)

-0.223***
(0.075)

1130

1130

1130

1130

* p<0.10, ** p<0.05, *** p<0.01
Table shows coefficients and, in parentheses, the standard errors (clustered by teacher) from ordered probit
regressions. f.e. = fixed effects. Each teacher accounts for ten observations (evaluations of essays).
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Chapter 4
The effect of peer socioeconomic status on student
achievement: A meta-analysis

4.1 Introduction
Since the influential Coleman report (Coleman et al., 1966) first brought the topic into the
spotlights, the effect of peer average socioeconomic status (SES) on students’ school
performance has been discussed widely among researchers from different disciplines
(Economics, Educational Sciences, Sociology). As known, students generally perform
better in school if their own SES-background is higher. If the SES of their peers has a
separate effect above this, then this has some important implications. In school choice
debates, it is a well-known argument that choice increases sorting of students. This may
lead students with a low-SES background to miss positive effects from attending school
with high-SES peers while high-SES students profit from getting a “better” peer group. In
total, this would widen the achievement gap between both groups of students. In school
accountability systems that judge schools based on their students’ test scores, the presence
of peer effects alters the level that a school can be expected to attain with its students.
Schools with many low-SES students will perform poorer than would be expected based
on the school’s quality. This holds even if the individual backgrounds of its students are
corrected for. The opposite happens for schools with a relatively high average-SES intake.
Despite the large amount of research findings that are available, researchers still
have not reached consensus on the subject. This lack of agreement is related to a
substantial variation in the reported research results, which ranges from no effect at all
(e.g.; Bondi, 1991; Evans, Oates & Schwab, 1992) to strong peer group effects (e.g. Ho &
Willms, 1996; Robertson & Symons, 2003). Although scholars acknowledge that there are
differences in approaches (McEwan, 2003; Thrupp, 1995) and have tried to improve their
studies and models, no attempts have been made to summarize or synthesize the findings
from previous studies by conducting a meta-analysis. We will try to fill in this gap by
conducting a meta-analysis which will help to increase our understanding of the nature
and size of the effect of peer SES on student achievement. Meta-analysis is a set of
techniques used to systematically review the literature in a domain and can be used to
estimate how characteristics of studies such as choice of sample and research design affect
the results reported in different studies (Stanley, 2001).
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The terminology used to describe the effect of peer characteristics on achievement
differs between disciplines. In Economics, usually the term “peer effect” or “peer group
effect” is used (Evans et al.,1992; Hoxby, 2000b; Zimmer & Toma, 2000). In the Social
Sciences, the effect is variously described as “compositional effect” (Strand, 1998; Van
Damme, De Fraine, Van Landeghem, Opdenakker, & Onghena, 2002), “contextual effect”
(Hauser, 1970; Willms, 1986), “school mix effect” (Lauder & Hughes, 1999; Thrupp,
1995) or “aggregated group-level effect” (Hutchison, 2003). Although fine differences
between these terms exist (Harker & Tymms, 2004), they all refer to the same underlying
principle, namely the effect on a student’s achievement associated with the background of
the children she attends school with. Hence, we will make no fundamental distinction
between studies according to the term used and will use the terms interchangeably.
Despite the large number of studies conducted on this issue, few studies have tried
to investigate the channels through which peer group composition would affect
achievement. Most studies treat the effect as a “black box”. Nevertheless, several causal
paths have regularly been proposed through which the effect could take place: average
SES may affect the disciplinary climate or atmosphere in a class (Hoxby, 2000b); the
teacher may adjust her style of teaching to the type of students in the class (Harker &
Tymms, 2004); high-SES schools may benefit from greater support from parents
(Opdenakker, Van Damme, De Fraine, Van Landeghem, & Onghena, 2002), while peer
pressure and peer competition may stimulate students to work harder (OECD, 2001).
Lastly, peer effects may be statistical artifacts that only show up in analyses because of
poor controls for endogeneity (Evans et al., 1992).
The aim of the present meta-analysis is to systematically review the findings from
previous studies and try to come to an understanding of why researchers have alternately
found small effects, large effects, or no effects at all. The analysis will focus on the effects
of student population composition associated with SES on primary and secondary school
children’s academic achievement. We argue that the large differences between results
reported in previous studies are related to the types of samples used, the operationalization
of peer social background, and the estimation models employed. We will therefore
analyze if and to what extent differences in approaches used and choices made by
researchers affected the size of the peer effect they reported. The model specification we
use also enables us to estimate the effects a hypothetical “ideal” study – fulfilling a certain
set of limiting conditions on study and model characteristics – would find. In order to
check the robustness of our results, we will conduct study fixed effects meta-regression
analyses: an addition to current meta-analytic techniques. This will help us to increase our
understanding of the characteristics that studies aiming to give good estimates of the peer
effect should have. This paper proceeds as follows: section 2 describes how the studies
included in this meta-analysis were identified and selected. Section 3 discusses the sources
of variation between the studies that might affect the sizes of the peer effects they found
and in section 4, we discuss our estimation strategy. In section 5 the results are presented.
Section 6 concludes.
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4.2 Selection of studies
This meta-analysis synthesizes studies that assess the effect of the average SES of peers
on individual students’ academic results. To be included in this review, a study has to
meet the following criteria:
1. It has to report estimates of the effect of an increase in mean SES of the peer
group, being the children a student attends school with, by one individual level
standard deviation, or the estimates can be converted into such a measure. Studies
that define composition only by means of categories (e.g. schools with more vs.
less than a certain percentage of students coming from poor families) are not
included, since effects of this type of variable cannot be reliably transformed into
estimates of the required type.
2. The dependent variable has to be individual students’ test scores (mathematics,
language, science or general academic achievement, being combinations of the
three other types of tests).
3. The dependent variable has to be individual students’ educational achievement as
measured by scores on tests of mathematics, language, science or general academic
achievement (being combinations of the three other types of tests). Studies
measuring educational achievement only by rough categories such as dropping out
of school or the passing of exams were not included.
4. The estimation model as used in a study has to include as a covariate the
individual-level variable corresponding to the average SES-variable. Not doing
this would lead the aggregated variable to serve as a proxy for individual students’
own SES, because of the strong correlation between both variables. This would
cause a considerable overestimation of the peer effect.
5. The students in the sample have to be in primary or secondary (high) school (6-18
years old).
6. The study has to be published or presented no earlier than January 1986 and before
January 2006.
7. The study has to be written in English.
8. The study has to use level/present test scores as the dependent variable in its
model. A great majority of the studies that met the aforementioned criteria used
level/present test scores as their dependent variable; a few used gain scores. Since
estimates coming from gain equations refer to a different type of effect than
estimates coming from level equations, both types of estimates cannot be
compared or taken together in the same meta-analysis. The low number of gain
score models fulfilling the criteria described above, led us to decide to exclude this
type of estimates from the analyses.
Studies, both published and unpublished, that met these criteria for inclusion were
identified by systematic searches of electronic databases related to different disciplines
including EconLit, Sociological Abstracts and ERIC. Search terms included combinations
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of the terms peer, peer effect, peer influence, composition, socioeconomic influences,
socioeconomic status, socioeconomic background, classroom environment and
achievement. Each of the studies identified by the electronic searches was thoroughly
examined for references to other studies on the subject of peer effects. This yielded a
substantial number of additional studies.
All studies eligible for inclusion were coded by one of the researchers by means of
a formal scheme. To obtain the required high degree of reliability in the codings (cf.
Lipsey & Wilson, 2001; Cooper & Hedges, 1994) the accuracy of the codings was
independently verified by the other researcher who checked all the data. Differences in
codings were discussed until consensus was reached among the two researchers.
Using the coding form, information was recorded on the relevant characteristics
and identifiers of the study, as well as on the factors that were hypothesized to influence
the sizes of the peer effects that the study found. That is, the following aspects were
systematically coded: (a) the way in which the compositional (average SES-) variables
were operationalized and measured; (b) characteristics of the samples that were used and
(c) how the models used for estimation of the peer effects were specified. These aspects
will be discussed in detail in the next section. Whenever information necessary for coding
was not reported in the study, we contacted the author(s). A few studies could not be
included in the meta-analysis, because the authors could not be contacted, or because the
authors were unable to retrieve information that was essential for the study to be included.
Most studies gave several estimates of the peer effect of SES. These estimates
differed in the subject of the achievement test, the sub-sample, or in the model
specification. In some cases, different models were shown in order to arrive at one or more
best models. Whenever this was the case, the other (“non-optimal”) estimates were
excluded from this meta-analysis. In other cases, however, no clear “best” model was
identified. Instead, a set of different models was reported in which no estimate of the peer
effect was valued over the others. When this was the case, all alternative models were
included in this meta-analysis. This had as an added advantage that it increased the
variance in our set of predictors and hence the exactness of our identification. The final
database included 188 estimates from 30 studies. In table 4.1, the included studies are
summarized. A considerable number of estimates were derived from a few OECD-studies.
As will be described, because of the weighting procedure we use, this does not lead these
studies to have a very high weight in our regressions. We will show in a sensitivity
analysis that our results are robust to exclusion of these studies.
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Table 4.1: Summary of the 30 studies used in the basic meta-regressions
Average
student
age

Type of test
used

Attempts to
overcome
omitted
vars bias

Prior attainment included as a
covariate

> 1 average
SES-var. in
one model

Cohort/school

16

GAA

No

Yes

0.03

Soc. Sc. USA

Cohort/school

16

GAA

No

Yes

1
2
1
1
3

Soc. Sc.
Soc. Sc.
Soc. Sc.
Soc. Sc.
Soc. Sc.

Cohort/school 11.5
Cohort/school 16
Cohort/school 16
Class
14
Cohort/school 16

No
No
No
No
No

No
Yes
Yes
No
No

2

Soc. Sc. USA

Cohort/school

Lang.
GAA
GAA
Lang.
Lang.; Math;
Science
Lang.; Math

Some models Dich.;
composite
Yes
Dich.;
composite
No
Occup.
Yes
Composite
No
Composite
No
Composite
No
Occup.

No

Yes

No

Composite

0.26

3
1
8

Soc. Sc. UK
Soc. Sc. USA
Soc. Sc. Canada

Cohort/school 8; 10
Cohort/school 18
Cohort/school 12

No
No
No

No
Yes
Yes

No
No
No

6
8

Ec.
Ec.

Yes
No

Yes
Yes

Yes
No

Dich.
Composite
Home
resources
Educ.
Educ.; Dich.

0.06
0.34
0.16

McEwan (2003)
McEwan (2004)
OECD (2001)

6

Soc. Sc. OECD average

No

Yes

No

Composite

0.59

OECD (2003)
OECD (2004)

36
35

No
No

Yes
Yes

No
No

Occup.
Composite

0.42
0.45

OECD (2005)
Opdenakker et al. (2002)
Paterson (1991)
Peetsma et al. (2005)
Rivkin (2001)
Rumberger & Willms (1992)
Schindler-Rangvid (2003)

35
2
1
2
1
12
1

Soc. Sc. 36 countries
Soc. Sc. 34 countries &
OECD average
Soc. Sc. 35 countries
Soc. Sc. Belgium: Flanders
Soc. Sc. UK: Scotland
Soc. Sc. Netherlands
Ec.
USA
Soc. Sc. USA
Ec.
Denmark

Lang.
Lang.
Lang.; Math;
Science
Class
14
Lang.; Math
Cohort/school 9; 10; 12; Lang.; Math
14
Cohort/school 15
Lang.; Math;
Science
Cohort/school 15
Lang.
Cohort/school 15
Math

No
No
No
No
Yes
No
Yes

Yes
No
No
No
No
Yes
Yes

No
No
No
No
No
No
No

Occup.
Composite
Composite
Dich.
Dich.
Educ.
Educ.

0.36
0.13
0.27
0.05
0.04
0.18
0.14

Author(s) (publication year)

Contributed
estimates

Discipline

Countries in sample Average SES
measured at
level of:

Bankston & Caldas (1996)

3

Soc. Sc. USA

Bankston & Caldas (1998)

2

Bondi (1991)
Caldas & Bankston (1997)
Caldas & Bankston (1998)
De Fraine et al. (2003)
Harker & Nash (1996)
Ho Sui Chu & Willms
(1996)
Hutchison (2003)
Lee & Bryk (1989)
Ma & Klinger (2000)

UK: Scotland
USA
USA
Belgium: Flanders
New Zealand

Chile
Chile and Bolivia

14

Cohort/school 15
Lang.
Class
14
Math
Cohort/school 16
GAA
Class
10
Lang.; Math
Cohort/school 18
GAA
Cohort/school 17
Lang.; Math
Cohort/school 15
Lang.
Table continues on next page…
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Type of
Average
average SES- weighted
variable(s)
ES

0.18
0.03
0.03
0.20
0.29
0.13

0.43
0.43

Table 4.1 continued …
Author(s) (publication year)

Contributed
estimates

Discipline

Countries in sample Average SES
measured at
level of:

Average
student
age

Type of test
used

Attempts to
overcome
omitted vars
bias

Prior attainment included as a
covariate

> 1 average
SES-var. in
one model

Type of
average SESvariable(s)

Average
weighted
ES

Ec.

Austria

Cohort/school

15

Lang.; GAA

Yes

Yes

No

0.16

6.5
11

GAA
Lang.; Math;
Science
Lang.; Math
Science
Science
Math

No
No

Some models No
No
No

Occup; home
resources
Dich.
Dich.

No
No
No
No

No
No
No
No

Occup.
Composite
Composite
Dich.

0.23
0.12
0.05
0.06

Schneeweis & Winter Ebmer 4
(2005)
Strand (1997)
2
Strand (1998)
3

Soc. Sc. UK
Soc. Sc. UK

Class
Class

Willms (1986)
Young & Fraser (1992)
Young & Fraser (1993)
Zimmer & Toma (2000)a

Soc. Sc.
Soc. Sc.
Soc. Sc.
Ec.

Cohort/school 16
Cohort/school 14
Cohort/school 14
Class
13.5

2
1
1
3

UK: Scotland
Australia
Australia
Belgium, USA,
Canada, New
Zealand & France
pooled

No
No
No
Yes

0.25
0.14

ES = Effect size; Soc. Sc. = Social Sciences; Ec. = Economics; Lang. = Language; GAA = General academic achievement test; Dich. = Dichotomously based; Educ. = Parental education; Occup.
= Parental occupation. The total number of included effect estimates is 188 from 30 studies
a
Zimmer & Toma’s estimate using average mother’s occupational status as the average SES-variable was excluded from this meta-analysis, since it referred to whether the mother was working
outside the home; we find it doubtful whether, and if so, how, this measure of occupational status indicates socioeconomic status.
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4.3 Sources of variation between studies
As mentioned earlier, the large differences between studies may be related to approaches
researchers used and choices they made to analyze the presence and size of the effect of
peer average SES. Before describing the estimation strategy for our meta-regression
analysis, we first discuss important characteristics on which the studies included in the
meta-analysis differ. These can be divided into three sources of variation: 1) measurement
of the compositional variable, 2) sample characteristics and 3) model specification.

4.3.1 Measurement of the compositional variable
Although a high degree of consensus among authors from different disciplines exists
about what SES should measure, the way in which authors operationalize the
compositional variable, average SES, still differs considerably. Researchers generally
agree that SES refers to the extent to which individuals, families or groups have access
(either realized or potential) to, or control over valued resources, including wealth, power
and status (Mueller & Parcel, 1981; Oakes & Rossi, 2003). There also seems to be
agreement on a three-componential view of SES which states that SES can be indicated by
either parental education, parental occupation, or parental income (Duncan, Featherman,
& Duncan, 1972; Hauser, 1994; Mueller & Parcel, 1981). Sirin (2005) adds as a fourth
indicator home resources, which refers to the extent to which a student’s home situation
provides an environment that is conducive to learning. In a meta-analysis on the effect of
individuals’ own SES on their own primary school academic achievement, Sirin (2005)
shows that the use of different SES-measures is associated with significant differences in
the reported strength of the relation between individual SES and academic achievement.
In the studies included in this meta-analysis, the average SES-variable used to
measure composition, was often a composite that included two or more of the above
mentioned components. In practice, such a composite always included both parental
education and parental occupation and usually also a measure of home resources. In a few
cases, it also included family income. Other studies operationalized SES as parental
education or parental occupation. Two studies included in the meta-analysis used only
home resources to operationalize SES. Family income was never used as an SES-measure
except as part of a composite. In this study, we will investigate whether the type of
average SES-variable used can influence the effect size of the peer effect a researcher
finds.
Several studies used SES-measures based on dichotomies. Because of their low
reliability, we treat dichotomously-based measures as a separate category. In most cases,
the dichotomy referred to the proportion of students’ peers that were eligible for free or
reduced price lunches. In other cases, parental education or occupation was measured
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dichotomously.11 Dichotomously-based measures of SES are unreliable approximations of
SES, since the true value of the underlying concept is continuous. Poverty status as
measured by the dichotomy of being eligible for free / reduced price lunch status has the
additional disadvantage of being a very unstable measure. Hauser (1994) strongly advises
researchers to refrain from using free lunch status in studying the effects from economic
deprivation. Hill & Jenkins (2001) show that between 1991 and 1996, in Britain around
25% of children aged 6-11 experienced at least 1-2 years of poverty. However, only 1.5%
were in poverty for the full six years. This instability adds to the unreliability of free /
reduced price lunch measures. Because of attenuation bias, we expect that where rough,
dichotomous measures of average SES are used, the peer effect will be underestimated.
This is not to say that non-dichotomous measures of SES will yield unattenuated estimates
of the peer effect, but since reliabilities of used SES-measures are generally not known,
we assume that this bias is considerably smaller.
Besides by type and reliability of average SES-variables, estimates of peer effects
can also be influenced by the number of average SES-variables that are included as
covariates in a single regression equation. If more than one average SES-variable has been
included, the effect of each is estimated “cleaned” from the effect of the others. If this is
the explicit goal of the researcher, this is of course a good strategy. If not, it leads to
ambiguity in the interpretation of the parameters. E.g. Caldas & Bankston in their studies
(Bankston & Caldas, 1996, 1998; Caldas & Bankston, 1997), estimate effects of peers’
parental education and occupation (taken together into one composite), while keeping
peers’ poverty level constant. This leads both parameters to be hard to interpret: neither
one completely measures peer SES on its own now anymore. And (like the other studies
that included more than one peer SES-variable as a covariate), they did not give a strong
theoretical reason to include both SES-measures in the same model. Since SES is defined
as people’s position on a general social hierarchy (Mueller & Parcel, 1981; Oakes & Rossi,
2003; Sirin, 2005), a peer SES-variable should capture as much information on peers’
average position in this social hierarchy as possible. Including a second peer SES-variable
as a covariate, takes valuable information away from the first and hence leads to bias in its
parameter.
A last aspect of the average SES-variable that can have a profound impact on the
size of the peer effect is the level at which it is measured. Some studies measured the peer
SES-variable at the level of the class. This is consistent with the view that the relevant
peer group for a student is formed by the children she daily attends class with and not by
the entire cohort or school, which also includes many children that the student rarely or
11

Six studies reported models using free / reduced price lunch status. Peetsma et al. (2005), Zimmer &
Toma (2000) and McEwan (2004) reported estimates in which average SES referred to the proportion of
parents having an education above a certain level. In one of the estimates of Zimmer & Toma (2000),
average SES referred to skilled versus unskilled level of father’s occupation. Note that Sirin (2005) treats the
dichotomous variable free / reduced-price lunch status as conceptually different from the other four types.
We do not agree with this, because we consider a child’s lunch status as an indicator of her family’s income.
Instead, we use a separate category that includes all the dichotomously-based measures.
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never interacts with. In many studies, however, average peer SES was measured at the
level of the cohort or school.12 To the extent that the composition of cohort or school
differs from the composition of the relevant peer group unit (the class), composition
measured at the cohort or school level can be viewed as a less reliable approximation of
the true peer group variable. Estimates of the peer effect then suffer from (attenuation)
bias towards zero. This problem is relatively small if the average cohorts for which SEScomposition was established consists of little more than one class. Peetsma, Van der Veen,
Koopman, & Van Schooten, (2005), for example, have cohorts averaging 1.2 class. In
such a case, the composition of the cohort will hardly differ from that of the class and the
resulting attenuation bias will be much lower than when the cohort consists of around 100
students or more as is the case in Caldas & Bankston’s study (Caldas & Bankston, 1998).
Studies measuring composition at cohort level in which the average cohort consisted of 40
students or less, were classified as effectively measuring peer effects at class level
(Angrist & Lavy, 1999); if cohorts averaged more than 40 students, we classified the study
as measuring composition at the cohort / school level.13

4.3.2 Sample characteristics
In addition to being affected by the way in which average SES is measured, the size of the
peer effect can also depend on some characteristics of the sample that is used. These
sample characteristics include the type of achievement test used, students’ age and country
in which the study was carried out. Achievement tests could generally be classified into
language, mathematics and science tests. Some studies used general academic
achievement tests, which always consisted of different ratios of language, mathematics
and science tests . These ‘constructed’ general achievement tests were coded for our
analyses accordingly, as partially language, partially mathematics, and/or partially science
tests.
The extent to which students are amenable to peer effects may change with their
age. As children get older, the influence of adults such as parents and teachers on their

12

Note that in both instances, average peer SES was generally described as “school average SES”.
Sometimes, this referred to a cohort average and sometimes it was not clear whether it referred to the
average of the cohort or of the entire school. Because of this, we are not able to distinguish between average
SES measured at cohort and at school level.
13
To put this into perspective: Hoxby (2000a) found that 1% of Connecticut primary school classes had 34
pupils or more. In developing countries (some of which are represented in this meta-analysis), class sizes are
often higher: although in the OECD countries average secondary school class size is around 25, in some
countries, average class sizes are up to 39 OECD (2003). In their often-cited study, Angrist & Lavy (1999)
use Maimonides’ rule, stating that classes should be split up as soon as their size exceeds 40, to study the
effects of class size reductions in Israel. A similar “rule of 40”, we apply to distinguish between studying
students’ relevant peer group and studying a broader group that also includes many children irrelevant for
the student in question.
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behavior may decrease, while the influence of peers of their own age increases. Based on
this assumption, the peer effect would be expected to increase in size as students get older.
The main reason why differences in the size of a peer effect between countries may
arise is that countries differ in their strength of social hierarchy or social inequality. We
standardized SES for each study separately when calculating effect sizes (see below). This
meant that moving up one standard deviation on the SES-distribution was related to a
larger increase in access over resources if the country studied experienced greater social
inequalities. In our models, we will therefore include as a covariate the country’s
standardized GINI-coefficient as an indicator of wealth inequality in a country.14

4.3.3 Model specification
A last great source of differences between studies examining the compositional effect of
SES lies in the model specification they use and more specifically the way in which they
deal with endogeneity and omitted variables bias. When estimating peer effects, the
potential issue of endogeneity bias is a well-known problem. It has been known for a long
time (Evans et al. 1992; Hauser, 1970) that statistically established peer effects may
largely be artifacts (Harker & Tymms, 2004; Nash, 2003): students do not score lower
because they are in a class with a certain composition, but they are in this class because
they have certain characteristics, often unmeasured, that make them end up in this class
and that simultaneously negatively affect their scores. When a child from highly-educated
parents, for example, goes to school in a poor neighborhood with many children from
lower-educated parents and performs poorly, this effect cannot be automatically attributed
to the lower SES of his classmates. The reason that he performs poorly may be the same
as the reason why his family lives in a poor neighborhood: his parents may be somewhat
a-typical for higher-educated people in that on a cluster of unmeasured aspects, they
would score lower than other high-educated parents. E.g. they have poorer-paying jobs
(which makes them end up living in the poorer neighborhood amidst lower-SES families)
and provide a poorer home-environment to their child (leading to his lower performance).
This makes the child’s being in a particular school endogenously dependent on his
performance. Parents who are interested in providing the best-possible education to their
offspring may move to a neighborhood with a school with a good reputation and a highSES intake (Cheshire & Sheppard, 2004). Hoxby (2000b) adds that even within schools,
there may be selective sorting as motivated parents try to get their child in the class with
the best teacher or the best fellow students. An SES-measure that better accounts for the
sorting of children into schools may diminish this problem. In the United States and many
14

The GINI-coefficient measures the area between a cumulative distribution line and a straight (45 degree)
line in a graph plotting the cumulative share of income earned against the cumulative share of people
earning less than a certain income. Data on countries’ GINI-coefficients were obtained from CIA’s World
Factbook 2007 (CIA, 2007). Estimates from OECD (2003, 2004, 2005) on Albania, Iceland, Luxembourg
and Serbia were removed because of unknown GINI-values.
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other countries, children usually have to go to school in the neighborhood where they are
living. Since parental income and (through income) occupation have a large influence on
the type of neighborhood where a family lives, including parental income or occupation in
the SES-measure may lessen, albeit not solve, endogeneity bias.
Despite the fact that problems due to endogeneity and omitted variables in
estimating peer effects have been described often, very few studies formally take them
into account in their models when estimating the SES peer effect. Those that did, were in
all cases studies from the field of Economics. Here, we come to a fundamental difference
in approaches between the studies on this topic from the field of Economics and those
from the (other) fields of Social Sciences15. Economists generally confined themselves to
a relatively small topic and had as their purpose the exact estimations of one, or a few
clearly related parameters. If the effect of one predictor was investigated and a number of
covariates was added to the same model, this was usually done to improve the estimation
of the parameter of interest. In the Social Scientific studies, however, the aim was often to
study several phenomena: not only peer effects. As a consequence, in several of the these
studies large numbers of predictors were included into one model without thorough
concern about whether and how inclusion of one would influence the coefficients on the
others. This difference in approaches is most easily illustrated by the goals set forth in a
few of the studies from both disciplines. Social Scientists Young & Fraser (1993) state
their goal as follows: “The purpose of this study is to investigate science achievement of
Australian students and how this achievement can vary from school to school.” (p. 265);
Bondi (1991) mentions: “The substantive aim is to investigate factors influencing the
attainment of students in their final year of primary schooling.” (p. 204). These goals are
clearly more ambitious than the aims of the following two Economic studies. McEwan
(2003) announces that: “This paper reports estimates of peer effects on student
achievement (…). The data allow detailed measures of peer characteristics to be
constructed for each classroom within a school.” (p. 131). Schindler-Rangvid (2003) starts
her chapter as follows: “We combine data from the first wave of the OECD PISA sample
with register data for Denmark to estimate educational peer effects. These datasets
combined provide an unusually large set of background variables that help alleviate the
usual problems of omitted variables bias, prevalent in much of the empirical literature on
peer effects.” (p. 107). Although the broader scope of Social Scientific studies lead them
to gain in content and may yield a wide array of important results, this may come at the
cost of a higher risk of bias in individual parameters. This can be especially troublesome
for effects that are as difficult to estimate free from bias as peer effects. Particularly at risk
may be four studies from the OECD on the PISA-databases (OECD, 2001, 2003, 2004,
2005). These are voluminous studies that report on everything from competitive versus
15

Some researchers see Economics as one of the Social Sciences; some see it as a separate discipline. There
is a clear division in methods here between studies from the field of Economics and those from (other)
Social Sciences. The latter were conducted by Sociologists, Educational Scientists and scholars from a few
related fields. For ease of terminology, we will henceforth refer to the latter disciplines as “Social Sciences”
and to the former as “Economics”.
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cooperative learning to the effects of school climate on achievement and compare such
effects between the few dozen countries in their database. When estimating peer effects,
the same model is used for each of the countries, without adjustments for any countryspecific situations. In contrast, for example Schneeweis & Winter Ebmer (2005) use the
same PISA-data on Austria, but take into account the substantial sorting into the different
Austrian school types by including a set of school type dummies. Since the four OECDstudies do not correct for this important characteristic of the Austrian school system, they
will probably overestimate the peer effect for this country. Whether this will indeed result
in higher effect estimates, however, is uncertain, because this upward bias may be offset
by a downward bias that results from the inclusion of large numbers of covariates in the
OECD-studies’ models.
Because of the general difference between Economic and Social Sciences in
approach and model specification, we expect the estimated sizes of the peer effect to differ
between the two disciplines. Studies from the field of Economics, because of their
narrower focus on the topic, presumably give less biased estimates than studies from the
field of Social Sciences.
One specific characteristic of models used in studies that will be singled out in our
analyses is the inclusion of a covariate for individual students’ prior attainment or ability.
It has often been pointed out (Goldhaber & Brewer, 1997; Hanushek, Kain, & Rivkin,
2002; Ho Sui Chu & Willms, 1996; Rumberger & Palardy, 2005) that not correcting for
prior scores leads to an overestimation of effects. The reason behind this is twofold: first,
prior attainment may have influenced the school or track a student currently attends and
hence the quality (in terms of achievement) of his present peer group. This in turn is
usually negatively correlated to the peers’ SES, leading to an endogenous correlation
between a student’s present scores and the average SES of his peers. Second, the student’s
prior scores are partially determined by his peer group composition in the past. As past
and present composition are ordinarily correlated, not correcting for prior scores leads the
coefficient on current peer group composition to pick up the effects of composition in the
past. Through both channels, leaving out prior attainment / ability will lead to an
overestimation of the peer effect.

4.4

Estimation strategy

4.4.1 Estimation of basic meta-regression models
To make effect estimates comparable across studies, we standardized each effect estimate
that was reported in a study. The original effect estimates were the regression coefficients
of average SES on test scores. We linearly transformed those, so that they now referred to
the effect on standardized test scores of increasing the average SES in the peer group by
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one individual-level standard deviation16. The standard errors to the estimates, which were
used to determine the weights in the meta-regression as will be described below,
underwent the same linear transformation.17
Each (standardized) estimate Tij reported by a study j is an estimate of the “true”
size of the peer effect, θij:
Tij = θ ij + eij
(4.1)
The estimation or sampling error, eij, is the standard error to the estimate as
reported in the study and standardized as described above. The squared of this is the
estimation variance, denoted by vij. The true effect is not constant across all estimates, but
differs according to a number of characteristics of study and model, Xk, that were
discussed in section 3:
l

θ ij = β 0 + ∑ β k X kij + u ij

(4.2)

k =1

The term uij captures systematic variance between the estimates that arises because
of (often unobserved) differences between those estimates that are not included among the
Xk. Its associated variance is σθ2. Combining (4.1) and (4.2), we come to a meta-regression
equation of the form:18
16

Note that we could also have chosen to let estimates refer to the effect of going up the distribution of
(class, cohort or school) average SES by one standard deviation. Since the size of such an aggregated-level
variable, however, depends on the degree of segregation between schools, classes or cohorts in a population,
this would have made a comparison across several studies that focus on different populations problematic.
17
If no standard errors, but only significance levels were reported, we used a conservative approach. For
significant estimates, we computed the standard error assuming a p of .05, if significance at 5% was
reported, and analogously for other significance levels (cf. Cooper & Hedges, 1994). If an effect was
reported as “not significant”, we took p as halfway between the significance level that was used for testing
and the p going with no effect at all. For two-sided testing, this latter p is .50, so that for studies using twosided testing at a 5% significance level, we came to a standard error based on a p of .275 for the insignificant
estimates. If no parameter was reported, but instead the effect was only referred to as “not significant”, we
interpreted this as an effect of 0 and imputed the corresponding standard error from other estimates
presented in the same study. Not including such estimates in this meta-analysis would have lead to an
upward bias in the estimated peer effect.
Some studies reported erroneous standard errors. Caldas & Bankston, (1997), Willms (1986),
Zimmer & Toma (2000) and Bankston & Caldas (1996) used OLS regressions without appropriately taking
into account the clustered nature of the data. This leads to an underestimation of the standard errors and thus
to weights in the meta-regression that are too high. The reported standard errors were adjusted based on the
distribution of variances over class/cohort and school (which if not available was estimated from studies
using similar datasets) and group sizes.
Lee & Bryk (1989) applied group-mean centering in a multilevel model. The parameter of interest
here is the difference between two coefficients. The standard error to it should be adjusted using the
covariances between the two parameter estimates (Bryk & Raudenbush, 1992). Since this covariance was
not known, we used the unadjusted standard error, which is probably a slight underestimate of the true value.
18
Note that in meta-analysis literature, such a model is generally referred to as a “random effects model”
(Cooper & Hedges, 1994). This use of terms can be somewhat confusing because of the fixed effects models
we describe below, in which “fixed effects” refers to something entirely different from the “random effects”
in the present model. To avoid confusion, we will avoid the use of the term “random effects” here.
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Tij = β 0 +

l

∑β

k

X kij + eij + u ij

(4.3)

k =1

The study and model covariates, Xk, are generally dummy variables. Because of the
way we assign the 0- and 1-values to these, the constant, β0 refers to the peer effect that a
hypothetical “ideal” study is expected to find. This “ideal” study would possess all the
characteristics that we argued are best (i.e. an attempt would be made to overcome
endogeneity / omitted variables bias; the compositional variable would be a composite,
etc.). Only age and the standardized GINI-coefficient are no dummy variables. Age is
coded as deviations from a student age of 18: the maximum age at which a study would be
eligible for inclusion into this meta-analysis. Thus, to the characteristics of the “ideal”
study, we added that the age of the students in the sample would be 18 and that the
standardized GINI-coefficient would be 0 (about the value for the USA). Also, the
dummies are set so that the “ideal” study studies the effect on language and is from the
field of Economics.. The latter we chose, because these studies generally focused on
estimating as exactly as possible, only the one, specific parameter that we also focus on,
while several of the Social Scientific studies had a much broader goal, which may increase
the risk for bias.
Commonly, in meta-analytic models, each estimate is weighted by the inverse of
its total variance (Lipsey & Wilson, 2001; Raudenbush, 1994):
1
wij =
(4.4)
vij + σ θ2

Note that taking into account systematic variance by σθ2 lowers the weights of all
estimates in the meta-analysis, leading to larger standard errors to the parameters in the
model. Overton (1998) argues that under certain conditions, it can be assumed that σθ2
equals zero, in which case estimation would become more efficient by omitting the uij
term. Also, if the aim of the meta-analysis would not be to generalize to all studies that
could potentially be performed on the topic, but only to make statements on the particular
set of studies in the meta-analysis, uij should be omitted (Hedges & Vevea, 1998). This is
not the case here, while, as estimates of σθ2 will show, there are substantial differences
between the estimates in our sample that cannot be explained away by the available set of
covariates. We therefore include the term in our model. The resulting lower accuracy of
the estimates is, as Raudenbush (1994) notes, the “price we pay” for approaching the
studies in our analyses as a random sample from the universe of potential studies, instead
of as forming the complete population themselves. We follow the general weighting
strategy from equation (4.4), but first have to take one more thing into account. As
discussed before, most studies provided more than one effect estimate Tij, for which some
of the study and model characteristics Xkij are usually different. Including each estimate
separately and independently in our meta-regression and weighting it by wij, gives studies
contributing several effect estimates a disproportionately large weight in determining our
overall outcomes and would lead to overconfidence in the overall accurateness of the
estimated coefficients, since the multiple estimates from a single estimate are often not
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independent observations. Many authors, including Lipsey & Wilson (2001) argue for a
conservative approach by either selecting only one of the multiple estimates supplied by a
study selected – at random or based on certain criteria – or to take an average over the
estimates. Adopting one of these approaches here, would lead to an important loss of
valuable information, because the effect estimates within one study differ on some of the
predictors. Therefore, we decide to include all estimates from each study in our analysis.
Simply correcting for clustering of estimates within studies using multilevel meta-analytic
models as proposed by Hox (2002) would not suffice in this situation: estimates are often
not just coming from the same study (as is for example the case when a study reports a set
of estimates on several subsamples), but even come from exactly the same data. Hence,
the estimates are not just correlated, but are in essence codetermined. If multiple estimates
are made on the same data, then these data determine all estimates that can be made on it
at the same time. Often, the only difference between two reported estimates is that in the
second one, some covariates are added to the model; the codeterminedness is caused by
the fact that the values of all respondents on both the predictor of interest and the
dependent variable will not change between those two estimates. A more restrictive
approach is needed that takes this codeterminedness into account. We therefore propose
the following strategy.
We make the assumption that we can get no more accurate information from a set
of simultaneously determined estimates than the most accurate of these estimates, being
the one with the smallest standard error. The accurateness of this estimate equals its
inverse estimation variance, vijsmallest. The sum of the inverse estimation variances of all
estimates in the set should not be lower (or higher) than exactly this. We therefore divide
the inverse estimation variance of the most accurate estimate proportionally over all
codetermined estimates, to arrive at an adjusted sampling variance for each estimate of:
1
vij* = vij ∗ vijsmallest * ∑
(4.5)
all code - v ij
termined
estimates

In several cases, the same authors used one database with test scores in multiple
studies that were taken up in this meta-analysis, or the same database was used by
different authors in their studies. In those cases, we used the same strict procedure in
treating estimates as simultaneously determined if they came from the same database and
used the same (sub-)sample of students taking the same test and if the same compositional
variable was used. Whenever estimates on the same dataset do not fulfill these criteria (e.g.
use different sub-samples of students), estimates were not treated as being dependent and
were not combined using the procedure described above. 19 The weights for our metaregression, combining (4.4) and (4.5), now become:
19

For the large number of estimates on different countries given by the studies from the OECD using PISAdata (OECD, 2001, 2003, 2004, 2005), we treated the estimate on the pooled set of countries (i.e. the
estimate for “OECD combined” / “All countries in the PISA-data”) with the smallest standard error as the
most accurate one. Related estimates for separate countries that were also included in this pooled set, were
treated as simultaneously determined with the pooled estimate. An alternative weighting procedure would
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wij* =

1
v + σ θ2
*
ij

(4.6)

Our model is now similar to a weighted least squares regression, with as weights
1/(σθ + vij*). As Lipsey & Wilson (2001) note, however, applying a regular WLS analysis
when estimating a meta-regression, leads to incorrect standard errors, since the weights do
not represent different numbers of subjects, as is usually the case, but variance in
estimates. The standard errors therefore have to be divided by the square root of the mean
squared regression error from the WLS (Hedges, 1994; Lipsey & Wilson, 2001). The
meta-regression will be estimated using restricted maximum likelihood (Hox, 2002;
Thompson & Higgins, 2002).
2

4.4.2 Study fixed effects models
To check the robustness of our findings, we conduct study fixed effects meta-regression
analyses, in which we combine meta-analytic with fixed effects regression analysis. In
meta-analyses, it is especially important to check whether results are robust against
omitted variables bias. This is because studies included in a meta-analysis will usually
vary on a large number of characteristics, not all of which will be included as covariates in
the model. Some of these characteristics are unobserved, while others are observed, but
specific to only one study included in a meta-analysis. Due to this idiosyncratic nature,
these observed characteristics will generally not be included as covariates in the metaanalysis (e.g. the use of certain very original covariates in one study or a somewhat
different choice of sample in another study). The systematic variance component treats
such differences between studies as randomly distributed error variance. While this
commonly used strategy leads to reasonably more conservatism (and lower weights) in the
meta-analytic estimates, it does not take into account that certain (un)observed study
characteristics may covary with included covariates. If this happens, then some Xk in
equation (4.3) will be correlated with uij. Such a correlation is particularly a problem in
meta-analyses since the number of data points is generally relatively small in comparison
to many other (non meta-analytic) studies, while at the same time each data point receives
a high weight. That means that the simultaneous occurrence of some study characteristic
captured in a covariate Xk, with a characteristic that is either unobserved or not included as
a covariate, in only a few studies can already cause serious problems. The risk of such
omitted variables bias is especially large in a so-called meta-ANOVA in which one
covariate at a time is tested. In a meta-regression analysis, multiple covariates can be
tested simultaneously. This decreases systematic variance (see e.g. Jarrell & Stanley (2004)

treat the estimates for each of the individual countries as completely independent. This approach would lead
to extremely, and unrealistically, high cumulative weights for the total set of four studies: the combined
weight (before adding the systematic variance component uij) would have been around 50% of the total
weight of all included studies.
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for an application of this). Although this approach does diminish the problem, it does not
solve it completely.
An analysis strategy that is often used to solve such a problem in non-metaanalytic studies when panel-data are available, is fixed effects analysis. We believe that a
variation of this approach is very promising for meta-analyses if several effect estimates
per study are available, as is the case in the rich dataset we constructed. We propose a
combination of meta-regression estimation with fixed effects analysis which enables us to
filter out all systematic between-studies variation and in this way to obtain estimates that
are free from bias due to omitted variables. This analysis serves as an excellent
robustness-check on the results from our regular models. We estimate a meta-regression of
the form:
Tij = α j +

l

∑β

k

X kij + eij

(4.7)

k =1

In this, αj stands for a fixed effect per study.20 Since all systematic differences
between studies are captured in the fixed effects term, uij becomes trivial and can be
omitted. Note that, since no assumption on the distribution of the αj is made, using this
model, no information on a constant can be obtained. Also, no estimates on characteristics
that are constant within each of the studies can be made.
Since some studies contributed only one effect estimate to our dataset, or
contributed several that were constant on the Xk, the number of estimates included in the
study fixed effects meta-regression was lower than in the basic model: 172 effect
estimates from 18 studies were included. Three of the seven parameters that were
estimated, were only identified by variation coming from a single study. Although this
does not invalidate these parameter estimates, robustness checks would be stronger if
results can be shown to hold across several studies. The dataset we constructed allows us
to study whether this is the case. For this, we estimate a second model in which we add a
few estimates that were previously excluded, because they were only shown in a study to
arrive at a final / preferred model. If such an estimate only differed from the study’s final
model on one or more of the characteristics we study, such an estimate can be included in
order to strengthen the bias-free estimation of specific parameters. In the alternative
analysis, 13 more effect estimates from three studies are included. This includes a few
estimates from a study by Harker & Tymms (2004), that was previously excluded, since
its purpose was not to estimate “true” peer effects, but to show under what conditions peer
effects may appear as statistical artifacts. Table 4.2 shows the studies included in the fixed
effects meta-regression models and the information they contributed to them.

20

Note that “fixed effect” here refers to something that is entirely different from what is usually meant by
fixed effects meta-regression (cf. Cooper & Hedges, 1994; Lipsey & Wilson, 2001): these models are
similar to our equation (4.3), but omit error term uij. Whenever we mention fixed effects, we do not refer to
this type of model.
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Table 4.2: Studies included in the fixed effects meta-regressions
Estimates Estimates in age
in basic
extended
model
model

science
math
vs lanvs
guage
language
N
N

prior
attainment

>1 aver- GINI
SES
age SES
dichotoin one
mous vs
composite model
Y
Y
N

Bankston & Caldas
3
3
N
N
(1996)
Bankston & Caldas
2
2
N
N
N
N
Y
N
N
(1998)
Caldas & Bankston
0
5
N
N
N
N
Y*
Y*
N
(1997)
Harker & Nash
3
3
N
Y
Y
N
N
N
N
(1996)
Harker & Tymms
0
6
N
N
N
Y*
N
N
N
(2004)
Ho & Willms (1996)
2
2
N
Y
N
N
N
N
N
Hutchison (2003)
3
3
Y
N
N
N
N
N
N
Ma & Klinger
8
8
N
Y
Y
N
N
N
N
McEwan (2003)
6
6
N
Y
N
N
N
N
N
McEwan (2004)
8
8
Y
Y
N
N
N
N
Y
OECD (2001)
6
6
N
Y
Y
N
N
N
N
OECD (2003)
36
36
N
N
N
N
N
N
Y
OECD (2004)
35
35
N
N
N
N
N
N
Y
OECD (2005)
35
35
N
N
N
N
N
N
Y
Peetsma et al. (2005)
2
2
N
Y
N
N
N
N
N
Rumberger &
12
12
N
Y
N
N
N
N
N
Willms (1992)
4
4
N
Y
Y
N
N
N
N
Schneeweis &
Winter-Ebmer
(2005)
Strand (1997)
2
2
N
N
N
Y
N
N
N
Strand (1998)
3
3
N
Y
Y
N
N
N
N
Willms (1986)
2
4
N
Y
N
Y*
N
N
N
Y/N indicate that the study did / did not contribute information to the fixed effects meta-regression models;
Y* indicates that the study only contributed this information to the extended fixed effects meta-regression
model.

4.5

Results

4.5.1 Estimates from the basic meta-regression model
Table 4.3 presents the results from the meta-regression estimates that were derived using
equation (4.3). The left column shows a model in which no regressors are included. The
resulting constant is the average weighted effect size over all our studies. An increase of
the average socioeconomic status of a student’s peer group with one student-level standard
deviation leads to an increase of her test score with 0.320 SD. The effect for a
(hypothetical) “ideal” study, given by the constant in the right column, has almost the
same size: 0.315, although the standard error to this is considerably larger. This is an
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Table 4.3: Parameter estimates and (standard errors) for the meta-regression models
Empty model
Constant

Basic metaregression

0.320
(0.016) **

0.315
(0.105) **
-0.156
(0.055) **
-0.020
(0.043)
-0.258
(0.067) **
-0.246
(0.060) **
-0.193
(0.058) **
-0.168
(0.066) *
0.001
(0.040)
-0.016
(0.067)
0.008
(0.010)
0.005
(0.014)
0.258
(0.053) **
0.118
(0.082)
-0.130
(0.064) *

R2

0.00

0.39

Systematic variance component (σθ2)

0.0322
(0.0047) **

0.0181
(0.0030) **

Compositional variable is:
(omitted category is
"composite")

- parental education
- parental occupation
- home resources
- dichotomously based

> 1 average SES-variable in one model
SES-variable is measured at cohort-/school level
(omitted category is "at class level")
Test
- math
(omitted category is
language)
- science
18 minus age
zGINI
Prior attainment NOT included as a covariate
Does NOT attempt to overcome omitted vars bias
Social Sciences (omitted category is Economics)

* p<0.05, ** p<0.01
All covariates refer to characteristics of included studies. zGINI = country’s standardized GINIcoefficient.

effect of considerable size. Sirin (2005) finds an effect of about the same magnitude from
increasing a student’s own SES by one standard deviation. In the empty model, there is
substantial systematic variance between the studies, as can be seen from the highly
significant estimate of the random effects variance component, σθ2. By adding a number
of predictors, this variance is appreciably reduced, but remains significant. The results
show that the large differences in effect estimates reported in the different studies can to a
considerable extent be explained by differences between those studies in their
operationalization of peer SES and in their estimation strategies.
The sizes of the compositional effect a researcher finds varies greatly with the type
of SES-measure (s)he uses. Composite measures of SES are built up of several of the
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components of SES and are therefore the measures that best capture the entire concept of
SES as the extent of access to valued resources. Hence, there is a clear advantage to using
such a type of measure. The results show that measures that only used information on
parental education lead to much smaller (-0.16) effect sizes. In contrast, composite
measures (which include parental occupation) and measures solely consisting of parental
occupation are associated with about the same effect size. When home resources are used
as the average SES-variable (as was done by only two of the studies), lower effect sizes
were found. Furthermore the results show that if the hypothetical ideal study we defined
would use a dichotomously-based average SES-measure such as free lunch eligibility,
instead of a composite, the peer effect would presumably all but disappear. This result
emphasizes the problematic nature of dichotomously-based measures, which tend to be
very unreliable and, in the case of free lunch, also instable (Hauser, 1994; Hill & Jenkins,
2001).
Another way in which low reliability in the compositional variable seems to affect
the effect estimates in many studies is through the level at which measurement takes place.
If the average SES-variable is measured at cohort / school level instead of at class level,
the magnitude of the effect is reduced by about half. Since a student’s relevant group of
peers is formed by her classmates, with whom she interacts daily, and not by the cohort or
school in its entirety, any measure of composition that does measures characteristics at a
higher level than that of the class, is a noisy measure and using it, because of attenuation
bias, leads to underestimation of the true peer effect.
Interestingly, three main characteristics of samples used did not seem to be related
to the differences between studies in their reported effect sizes. Peer SES has about an
equally-sized effect on students’ language, mathematics and science test scores. Peer
effects did also not differ between children of different ages. This means that the results
do not confirm our hypothesis on age (as children get older, the influence of peers on
behavior increases at the expense of the influence of adults). The small, insignificant
coefficient for standardized GINI-coefficient shows that between countries that differ in
their extent of social inequality, the peer effect does not vary. Peer effects can be found in
every country, and in each country, they are about equally large.
As was expected, not including a prior attainment covariate leads to considerably
higher effect estimates: in fact, it almost doubles the effect sizes found by researchers. As
was pointed out earlier, this should be seen as an overestimation of the true effect size.
Furthermore, the results show that not making an explicit attempt to overcome
omitted variables bias does not lead to significantly different effect estimates.
Nevertheless, the coefficient was in the expected direction and quite large. Not making
such an attempt seems to be associated with finding effect sizes of about a third higher.
That the coefficient is insignificant, may be related to the low number of studies (four)
that made such an attempt and hence to the large standard error to the coefficient. It may
also be related to the ways in which these four studies tried to deal with this bias. None of
these studies used instrumental variables approaches. Instead, their approach was to add a
well-chosen set of covariates, including fixed effects for region / community type (Rivkin,
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2001), school type (Schneeweis & Winter Ebmer, 2005) or family (McEwan, 2003).
Although this should help reduce bias, it may not be sufficient, as Rivkin himself notes.
Our results thus cannot give a definitive answer to the question whether formal approaches
for dealing with endogeneity, such as instrumental variables or fixed effects models, are
needed when studying peer effects, or that applying a carefully chosen set of covariates is
sufficient, or that endogeneity is not a threat at all. Given the size and direction of the
parameter estimate and given the strong arguments for the possible dangers of
endogeneity in estimating peer effects (Evans et al. 1992; Harker & Tymms, Hauser, 1970;
2004; Nash, 2003), it seems reasonable to assume that endogeneity is a potential problem
that researchers should carefully take into account when modeling peer effects.
The coefficient on the difference between studies from the fields of Social
Sciences and Economics suggests that the differences between the two research traditions
translates itself in a difference in reported effect estimates. Ceteris paribus, Social
Scientific studies report effect estimates that are about 0.13 smaller. This is contrary to our
expectations: the studies from the field of Economics in our sample generally confined
themselves to an attempt to obtain unbiased estimates of only the peer effect, while the
Social Scientific studies had a much broader goal. Studying peer effects was often only
one of their aims. We therefore expected Economics studies to give less biased and lower
effect estimates. One possible explanation for this result could be that the Social Scientific
studies, using models that for various reasons contained many covariates, coincidently
reached the same results as the Economics studies reached using models that were
specifically designed to obtain unbiased estimates. (If we add up the coefficients on
discipline and on attempting to overcome omitted variables bias / endogeneity, we find
that Social Scientific studies, ceteris paribus, find about the same results as Economics
studies that did attempt to overcome this bias.) The large sets of covariates included by
some Social Scientific studies often included variables that could actually be seen as part
of the peer effect or as a channel through which it works. Examples of this are learning
climate or average motivation in the class or school and teacher characteristics. Climate
and motivation may be affected by the average socioeconomic status and in turn
themselves affect learning outcomes. Teacher characteristics may be affected by average
socioeconomic status in that schools with a low-SES intake have difficulties in finding
good teachers (Clotfelter, Ladd & Vigdor, 2006a; Hanushek, Kain, & Rivkin, 2004) and
thus end up with lower quality teachers. This teacher quality in turn affects students’
outcomes. Taking up such variables as covariates may artificially explain away the peer
effect. Such covariates are not valid substitutes for a well-thought-over strategy to deal
with the problems of estimating unbiased parameters, but might coincidentally lead to the
same results. So, two sources of bias may compensate each other by chance.
A potential concern in the present analysis is that the results may be determined to
a disproportionally large extent by a few studies that contribute a high number of effect
estimates. This may be a concern, even though in our weighting procedure these studies
do not receive an extraordinarily high weight. In Appendix 4, we present the results from a
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meta-regression which does not include these studies by the OECD on PISA-data and
show that our results are robust to the exclusion of these studies.
Another concern is that the results may be influenced by publication bias: even
though we include both published and non-published studies, perhaps studies have a
higher chance of appearing if they do find substantial effects. A test for this is in the
correlation between the standard errors and the effect sizes reported in studies. The effect
size researchers are expected to find, should be independent of their sample size or,
equivalently, the precision of, or standard errors to their effect size. However, the smaller
the sample size, the more variation there will be in the effect sizes researchers will actually
find. In the classical publication bias pattern, some studies with a small sample size and
small effects will not be published, whereas studies with a small sample size and large
effects have a higher chance of appearing. This creates a negative correlation between
effect size and sample size or, equivalently, in this case a positive correlation between
effect sizes and their accompanying standard errors (Begg, 1994). We find a correlation of
0.29 (p < 0.001), which suggests that there may be some publication bias. However, this
correlation is entirely due to variation between the various effects reported by McEwan
(2003): in his twin fixed effects estimates, his sample size is reduced from 163,075 to 443.
His estimates consequently become very imprecise, which is reflected in a strongly
increased standard error, while his point estimates also go up. When we remove this one
study, the correlation becomes -0.05 (p = 0.48), which indicates no publication bias.

4.5.2 Estimates from study fixed effects meta-regressions
The results from the study fixed-effects meta-regressions are presented in table 4.4. The
left column shows the results from the estimation that only includes effect estimates that
were also included in the basic meta-regressions discussed before. The characteristic that
has been most often compared within studies is test subject. Again, the peer effect turns
out to have the same size for language, mathematics, and science tests. Most other
coefficients fall within the 95% confidence interval of the estimates from the basic metaregression as well.
The most notable exception is the coefficient on inclusion of a prior attainment
covariate, which has an estimated value of 0.00. This coefficient was only identified by
the study of Strand (1997) that looks at 6.5-year old students. For such young children,
prior attainment, its measurement and inclusion as a covariate may be of a somewhat
different nature and the effect of inclusion may arguably differ from that in samples with
children later in their school career. We should therefore be careful in interpreting this
coefficient. The coefficients on dichotomously-based versus composite compositional
variables and on including more than one compositional variable in one model are also
identified through one study only. The second model, which includes some previously
excluded estimates, does not have this limitation. The results from this estimation almost
all lie easily within the 95% confidence interval of the parameters from the basic meta-
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regression. This is an important finding. Although not for all of the characteristics from
our original model, parameters could be estimated, the fixed effects analysis confirms the
robustness of the estimates from our basic model for most of the important sample and
model characteristics which we theorized might have an impact on the size of the peer
effect. Only the coefficient on age has changed sign and is now significant, which
suggests that the peer effect is stronger for older children.
Table 4.4: Parameter estimates and (standard errors) for the fixed effects meta-regression
models
Without added
effect estimates

With added
effect estimates

-0.259
(0.064) **

-0.254
(0.061) **

-0.225
(0.104) *

-0.244
(0.083) **

- math

0.004
(0.012)

0.004
(0.012)

- science

-0.056
(0.048)

-0.058
(0.048)

18 minus age

-0.011
(0.005) *

-0.011
(0.005) *

zGINI

-0.006
(0.009)

-0.006
(0.009)

Prior attainment NOT included as a
covariate

0.0000
(0.166)

0.217
(0.079) **

Compositional variable is dichotomously
based
(vs. is a composite)
> 1 average SES-variable in one model
Test
(omitted category is
language)

* p<0.05, ** p<0.01
All covariates refer to characteristics of included studies. zGINI = country’s standardized
GINI-coefficient.

4.6 Conclusion
The aim of this meta-analysis was to systematically review the findings from previous
studies into peer effects on student achievement and to try to come to an understanding of
why researchers have alternately found small effects, large effects, or no effects at all.
The results show that the approach a researcher takes for estimating the peer effect
of socioeconomic status strongly affects the effect size found. The average weighted effect
size over all our studies was 0.32. The exact size a researcher will find, however, may
deviate considerably from this, depending on the operationalization of the average SESvariable and the model specification chosen. Choosing a dichotomously-based
compositional variable, such as free lunch eligibility, or including several average SES103

covariates in the same model, leads to a very low and attenuated estimate of the peer effect.
The use of a thoroughly constructed composite that includes several of the dimensions of
SES and the use of parental occupation are associated with much higher effects than the
use of SES-measures based only on parental education or home resources. Our results also
suggest that a researcher examining peer effects would generally be strongly advised to
include a control for prior attainment in some form. Not doing so would lead to a strong
upward bias in effect estimates.
Although many scholars have described problems due to endogeneity and omitted
variables in estimating peer effects, very few studies formally take them into account in
their models when estimating the SES peer effect. Only studies from the field of
Economics sometimes explicitly tried to overcome omitted variables bias, often by
including many covariates. Studies in the field of the Social Sciences never used this
strategy explicitly. The results of our meta-analysis however do not give strong indications
for the biasing role omitted variables bias and endogeneity play in the estimation of the
peer effect. The studies that used an explicit strategy to deal with such bias, found
somewhat lower effects, although the difference was not significant. The number of
studies using such a strategy was relatively limited, however, while none of them used
techniques such as instrumental variables estimation or panel data with fixed effects to
obtain their estimates. In all cases, there might have been some bias left and estimates
from perfectly unbiased strategies might deviate to some extent.
We found that studies from the field of Social Sciences, ceteris paribus, found
smaller effects than studies from the field of Economics. These results seemed surprising
because several Social Scientific studies in our sample lacked a focus on unbiased
estimation of only the peer effect. We argued that some Social Scientific studies that
artificially explained away the peer effect by including covariates such as learning climate
and teacher characteristics might be accountable for the reported lower effect sizes.
Alternative explanations would be that either the strategies used by the Economics studies
in our sample that explicitly tried to overcome omitted variables bias / endogeneity were
somewhat flawed, or that endogeneity and omitted variables do not play a seriously
biasing role here. Without solid proof for the latter, we suggest that it is best to consider
omitted variables / endogeneity as a possibly serious problem and that it is advisable to
use solid strategies aimed at overcoming it.
In contrast to the strong relations between the operationalization of the SESvariable and the model specification chosen and the measured size of the peer effect, there
was little evidence for an effect of sample choice on the peer effect. The effect did not
differ between language, mathematics, and science tests, nor did it differ between
countries. There was some evidence suggesting that the peer effect is stronger for older
children. Robustness-checks we performed using a fixed effects meta-regression, a
promising advancement on current meta-analytic techniques, supported our conclusions.
We argued for a number of best choices a researcher could make when examining
the peer effect. A counterfactual estimate for the effect that such a hypothetical “ideal”
study would find, shows that increasing peer SES with one student-level standard
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deviation is associated with an increase in test scores of about 0.31 of a standard deviation.
Because of the large standard error to this estimate and since such an “ideal” study has not
been carried out yet, it would be hard to argue that this is “the” exact size of the peer effect.
But our results do strongly suggest that the SES of a student’s classmates has a substantial
effect on her test scores and that obtaining unbiased estimates of this effect, taking into
account the pitfalls we discussed, is worth pursuing.
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Appendix 4: Estimates excluding the OECD-studies on the
PISA-data
Table 4.A-1 shows estimates for the basic meta-regression in which the estimates
contributed by the four OECD-studies on the PISA-data are excluded. We conduct this
analysis in order to check whether our results are sensitive to the large number of
estimates contributed by these studies. In this regression, GINI, which indicates social
inequality within countries, has been excluded as a covariate, because removing the
OECD-studies substantially reduced the variation on this variable.
Table 4.A-1: Parameter estimates and (standard errors) for the meta-regression model
excluding estimates derived from the OECD-studies

Constant
Compositional variable is:
(omitted category is
"composite")

- parental education
- parental occupation
- home resources
- dichotomously based

> 1 average SES-variable in one model
SES-variable is measured at cohort-/school level (omitted
category is "at class level")
Test
- math
(omitted category is language)
- science
18 minus age
Prior attainment NOT included as a covariate
Does NOT attempt to overcome omitted vars bias
Social Sciences (omitted category is Economics)

R2
Systematic variance component (σθ2)

Basic meta-regression
excluding estimates from
OECD-studies
0.296
(0.061) **
0.004
(0.038)
-0.123
(0.056) *
-0.076
(0.048)
-0.179
(0.039) **
-0.083
(0.035) *
-0.093
(0.042) *
-0.021
(0.029)
-0.076
(0.052)
0.009
(0.006)
0.079
(0.039) *
0.109
(0.051) *
-0.188
(0.040) **
0.67
0.0038
(0.0013) **

* p<0.05, ** p<0.01
All covariates refer to characteristics of included studies. zGINI = country’s standardized GINIcoefficient.
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Our results are robust to the removal of these studies: the constant, which indicates the
effect for a study making all the “best” choices, remains virtually unchanged and for most
predictors, sign and significance stay the same. The parameters indicating the type of SESvariables used by a study change somewhat, but the main finding here, that composite
measures are related to stronger effects than measures which only capture a single aspect
of SES, is confirmed.
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Chapter 5
Peer ethnicity and achievement: A meta-analysis
into the compositional effect

5.1 Introduction
In many countries around the world, there is a strong imbalance in the numbers of students
from ethnic minorities in different schools. According to Rumberger & Palardy (2004), in
the United States, over 70% of African American and Hispanic students attend schools
where ethnic minorities constitute the majority of the population. In the Netherlands,
ethnic minority children attend elementary schools with on average 70% ethnic minority
students, while this number is 10% for ethnic majority students (Gijsberts, 2003); in the
United Kingdom, two-third of all ethnic minority students would have to change schools
in order to obtain an equal distribution (Burgess & Wilson, 2005).
A common viewpoint is that the existence of schools with high proportions of
ethnic minority students leads to negative educational and social consequences.
Consequently, in the last decades, policy makers all over the world have developed
strategies to cope with segregation. The debate on the nature and effectiveness of these
strategies among policy makers and researchers continues till today, as the recent United
States Supreme Court Decision in the Seattle and Louisville cases shows (Meredith, 2007;
Parents Involved in Community Schools, 2007).
In order to design evidence-based policy strategies to deal with school segregation
effectively, systematic knowledge about the extent to which the share of ethnic minorities
in classes and schools affects students’ educational achievement is essential. Therefore, it
is important to reconcile the findings from previous studies on the effects of minority
share on the educational achievement of students by means of a meta-analysis, as we will
do in this study.
We will first describe the many similarities in the situations of ethnic minorities
around the world, in the segregation they face, and in the associated compositional effects.
Next, we show that despite these similarities, there are also differences between ethnic
groups that we have to take into account when pooling together the previous research on
the effects of composition. After that, we describe our meta-analytic method, and in the
next section the results. The implications and limitations of our findings are discussed in
the final section.
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5.2

Ethnic minority share in schools: effects and similarities

The effect of ethnic minority share on academic achievement has been described as part of
a more general “compositional effect”. A compositional effect is the effect that going to
school with children with certain background characteristics has on specified outcomes.
Background characteristics that have been studied include socioeconomic status (SES)
(e.g. Lee & Bryk, 1989; Rivkin, 2001; Van Ewijk & Sleegers, 2007; Willms, 1986),
ability (e.g. Sacerdote, 2001; Vigdor & Nechyba, 2004; Zimmerman, 2003), sex (e.g. De
Fraine et al., 2003; Hutchison, 2003), and, the focus of this study, ethnicity. The outcome
variable that has been studied the most often is academic achievement. This is also the
outcome we concentrate on.
The effect of ethnic minority share in schools and classes on academic
achievement has been described using various terms. Most studies describe it as
“compositional effect” or simply as the effect of composition. A few others speak about
“contextual” or “school-mix” effect, but no fundamental difference exists between the
phenomena these terms refer to (Harker & Tymms, 2004). Consequently, some studies
even use several terms alternatingly (Harker & Nash, 1996; Peetsma, Van der Veen,
Koopman, & Van Schooten, 2005). Economists ordinarily use the term “peer effect”. With
this, they refer to the same phenomenon, although generally they place more emphasis on
measuring the “pure” effect of minority share, filtered from all correlates and potential
biases. In this study, we will use the terms compositional effects and effects of
composition, since they are the most widely used in the Social Sciences.
The ethnicity compositional effect has been studied for several different minorities
in several different countries. In virtually all of these countries, there is a substantial
amount of school segregation along ethnic lines (Burgess & Wilson, 2005; Gijsberts,
2003; Gorard & Smith, 2004; Lauder & Hughes, 1999; McEwan, 2004; Rumberger &
Palardy, 2004; Schindler-Rangvid, 2007). Ethnic minorities are also similar in many
challenges they face.22 In the USA, large achievement gaps exist between Afro Americans
and Whites (Thernstrom & Thernstrom, 2003), and between Hispanics and Whites
(Clotfelter, Ladd, & Vigdor, 2006b). This pattern of underachievement of ethnic
minorities in comparison with the country’s ethnic majority can be seen in most countries
of the Organisation for Economic Co-Operation and Development (OECD) (Demack,
Drew & Grimsley, 2000; OECD, 2003; Schindler-Rangvid, 2007). Outside of the OECD,
McEwan (2004), shows that students from the indigenous population in Bolivia score
lower than non-indigenous students. A similar indigenous – non-indigenous gap is found
by Hoxby (2000b) for Native Americans in Texas.

22

In many countries, there are also groups of immigrants that are doing no worse on important indicators,
such as inter-European Union immigrants in the EU and East-Asians in the USA. Generally, these groups
are not an important concern to public and politicians, nor are compositional effects related to them a source
of scientific debate. This study will only focus on ethnic minorities in various countries that are in
disadvantaged situations, relative to the country’s ethnic majority.
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Not only in school achievement gaps, but also in a variety of other situations,
ethnic minorities in different countries face similar gaps and problems. Wage-gaps, ethnic
employment discrimination, racism and discrimination against ethnic minorities have been
shown to exist in countries all over the world (Grogger, 1996; Riach & Rich, 2002;
Canessa, 2004; Stevens, 2007).
A final similarity is found in the policies that have been devised in many countries
to combat school segregation, which are driven by worries that school segregation might
widen the achievement gap and aggravate other problems faced by ethnic minorities.
Many measures, including residential solutions such as mixing of the housing stock and
vouchers to help people move to better neighborhoods, strategic redrawing of attendance
zones, busing and magnet schools to attract ethnic majority students to schools with a high
ethnic minorities share, have often had only limited effects (Angrist & Lang, 2004;
Burgess & Wilson, 2005; Driessen, 2002; Katz et al., 2001; Musterd, 2005; SchindlerRangvid, 2007). Some potentially effective measures accept segregation as a given and
aim to improve the quality of high ethnic minority share schools by increasing funding to
those schools, or by increasing the salaries of teachers to keep talented teachers in such
schools (Clotfelter, Ladd & Vigdor, 2006a; Driessen, 2002). Possibly effective for
combating school segregation itself, are quota for admissions. If these quota explicitly
refer to ethnicity, however, legal barriers may form an obstacle, see the recent US
Supreme Court decision in the Seattle and Louisville cases (Meredith, 2007; Parents
Involved in Community Schools, 2007) and similar issues raised in The Netherlands by
the Dutch Equal Treatment Commission, an important anti-discriminatory advisory board.

5.3 Differences between ethnic minority groups
Although, in broad lines, the situations of disadvantaged ethnic minorities are comparable
across countries, there are also some important differences. Of course, the wideness of
(achievement) gaps and the extent of segregation and discrimination, vary. But there are
also some more fundamental differences. In this, we can roughly make a division into
three ethnic minority groups according to their history and situation: immigrants, African
Americans and indigenous people. Immigrants differ from the other two groups in that
they chose to move to the host country because of advantages it had to offer to them:
better economic perspectives, freedom from oppression, the presence of family members
in the new country, or a combination of these. Immigrants in different countries are
similar to each other in their adaptation problems to the culture of the host country and
(usually) in their unfamiliarity with the host country’s main languages 23 . African
Americans stand out through the forced way in which their ancestors had to immigrate and
through a long history of overt and legal discrimination. Also, the achievement gap with
23

Some immigrants have the same native language as the main language in their host country. In the studies
included in our meta-analysis, however, this only applies to a minor part of the immigrants in The
Netherlands in Peetsma et al. (2005).
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the ethnic majority is larger for African Americans than for most other groups
(Thernstrom & Thernstrom, 2003). Under “indigenous people”, we group the original
inhabitants of countries once colonized by Europeans and now dominated by their
descendants. Native Americans, the Maori of New Zealand and the indigenous people of
Latin America share a history of marginalization and oppression by the still dominant
population group and often of denial of their own culture: no education in their own
language, explicit or implicit discouragement of the practicing of their old cultural habits,
et cetera.
Despite these historical and situational differences between groups of ethnic
minorities, scholars have not made a theoretical distinction between compositional effects
associated with each of the groups, since the mechanisms underlying these effects are
thought to be the same. When authors, in one and the same study, examine compositional
effects related to more than one ethnic minority, they compare effect sizes, but make no
theoretical distinction between effects (e.g. Hanushek, Kain, & Rivkin, 2002; Harker &
Nash, 1996; Hoxby, 2000b; Vigdor & Nechyba, 2004). We follow this convention and do
not treat effects related to different groups as theoretically different. Not doing so would
make it impossible to give a quantitative summary of the results found in this domain and
to reconcile the findings from previous studies.
We do, however, think that there may be differential effects of composition. An
important goal of this meta-analysis is consequently to find out to what extent
compositional effects differ between ethnic groups. Compositional effects may for
example be stronger when the ethnic minority group consists of Afro Americans than
when the minority consists of immigrants. And ethnic minority students themselves may
or may not be affected more strongly than students belonging to the ethnic majority
(Angrist & Lang, 2004; Caldas & Bankston, 1998; Gould, Lavy, & Paserman, 2004;
Hanushek et al., 2002; Hoxby, 2000b).
Introducing a classification in ethnic groups, makes it possible to do justice to
important differences that exist between ethnic groups, while at the same time enabling us
to make generalizations about the subject at large. Nevertheless, we should realize that,
when we, for example, group together all immigrants that are in a disadvantaged situation,
there will always be differences within this broad group that we cannot capture. This is
perhaps a general disadvantage of meta-analyses: somewhat rough grouping-togethers are
necessary if one wants to make generalizations on a field.

5.4

Causes of the compositional effect

Many causes for the compositional effect of ethnicity have been proposed, although
virtually no study quantitatively examines the link between proposed causes and the
taking place of a compositional effect. In the great majority of studies, the size of the
effect is estimated and some causes are listed as potential explanations for the effect.
Nevertheless, for a good understanding of compositional effects, it is essential to
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understand how they may work and in which situations each cause might be of
importance. The proposed causes why a student would perform poorer as the ethnic
minority share increases, can roughly be grouped into four categories: direct peer
interaction, teacher practice, school quality and research artifacts.

5.4.1 Direct peer interaction
Students who go to school together and interact on a daily basis will inevitably influence
each others’ attitudes and behavior and may thus influence each other’s school
performance. Poorly motivated students may convince others that it is not worth doing
your best at school, or even put pressure on others not to excel (Driessen, 2002; Hanushek
et al., 2002; Harker & Tymms, 2004). Disruptive students may prevent others from
learning, while students with more knowledge may help their classmates. Peers may also
influence students’ learning through the general level of conversation and through the outof-class activities that children choose to do (Harker & Tymms, 2004). Most of the ways
in which ethnic composition affects achievement are basically unrelated to students’
ethnicity per se. Peers’ ethnicity is then mainly relevant because of its correlation with
variables such as motivation, socioeconomic status, and ability. Since, however, in
practice it is virtually impossible to separate effects of ethnicity from effects of its
correlates, generally, researchers are interested in the effects of peer ethnicity including all
its correlates (Card & Rothstein, 2006).
Two channels of direct peer interaction that are inseparably linked to ethnicity are,
first, tensions between races that may interfere with learning (Hoxby, 2000b). And second,
if ethnic minority students’ mother tongue is different from the country’s official
language, going to school with many minority students may lead to less contact with the
majority’s language (Driessen, 2002; Peetsma et al., 2005). The higher the minority share,
the higher the chance that minority students will mainly speak their mother tongue among
themselves in school and will therefore learn the official language less well. This factor is
expected to be most important for immigrants and then especially for their language
performance.

5.4.2 Teacher practice
Teachers may adjust their teaching style to the group of children in the class (Harker &
Tymms, 2004; Hoxby, 2000b; Thrupp, 1995). This may be rational, for example if
teachers adapt their teaching style to the average level of the students or to their specific
needs. This may positively affect the students with low skill-levels and specific needs, but
the achievement of higher-skilled students without these specific needs may suffer: they
would have performed better in a class with a different composition. Less rational are
negative attitudes towards, and unjustified low expectations of, ethnic minority students
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that may (often unintentionally) be communicated to the entire class. This may affect the
classroom atmosphere, while teachers’ low expectations from students may become a selffulfilling prophecy (the “Pygmalion effect” (Rosenthal & Jacobson, 1968)).

5.4.3 School quality
The quality of the teaching staff in schools may be negatively related to the proportion of
students from an ethnic minority. Schools with a high minority share, or more generally,
with a less privileged intake, in many countries have difficulties in attracting highly
qualified teachers (OECD, 2001; Scafidi, Sjoquist, & Stinebrickner, 2007). As a result,
they often end up with less-qualified or less experienced teachers and have to struggle
with higher teacher-turnover rates (Clotfelter, et al., 2006a).
Sometimes, it is argued that schools with a high ethnic minority share have less
resources in countries where school funding is dependent on local taxes and ethnic
minority students on average live in poorer areas. Although this may be the case in some
countries, the evidence for this in the USA is thin: the student-teacher ratios in schools
attended by African American and White students are about the same (Card & Krueger,
1996; Grogger, 1996). Reber (2007) shows that, due to federal and other non-local
subsidies for students in poverty, schools’ per-pupil revenue even started to increase with
the African American enrollment share, once school segregation in Louisiana had been
abolished. Also in other countries, such as The Netherlands, the school finance system is
set up in such a way that schools with a higher number of ethnic minority students receive
more funding.

5.4.4 Artifacts
A final reason why compositional effects may be found is that they only appear as artifacts
of the statistical analysis used (Harker & Tymms, 2004; Hauser, 1970; Evans, Oates &
Schwab, 1992; Hanushek, Kain, Markman & Rivkin, 2001; Nash, 2003). Even without a
causal effect of composition, students in a school or class with a high proportion of ethnic
minorities will generally score lower on achievement tests. This is because there are
student characteristics that simultaneously increase the expected share of ethnic minority
students in their school or class and that negatively affect their achievement. For example,
an ethnic majority child who goes to school with many ethnic minority children and gets
low test scores, may either perform poorly because of a compositional effect, or just
because his parents are poor and therefore live in a poor neighborhood where the ethnic
minority share is high and where the schools also have a high ethnic minority share.
Effects of ethnic minority share and of background can easily be confounded here. Such a
statistical artifact is often denoted as “omitted variables bias”, since including all variables
as covariates that are simultaneously correlated with proportion ethnic minority students
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and with achievement will solve the problem. It is, however, impossible to prove that all
such covariates have been included. This is especially because the processes that may
cause a child’s ability and his/her school composition to be correlated can be very subtle.
Take for example parents who rightfully have high expectations of their child and
therefore try harder to get their child into a school with a good reputation (and a low
ethnic minority share). This may cause a confounding of effects of a child’s own talent
and those of school composition. But the omitted variables that are relevant here, true
talent and support at home (stimulation, support with homework, etc.), are very hard to
measure in a reliable way.
For such reasons, Economists have developed statistical techniques that can, under
certain assumptions, overcome this problem and yield unbiased estimates. Instrumental
variables (IV) approaches and fixed effects analyses are the most important of these
techniques here. It is often argued that dealing with omitted variables is essential when
estimating compositional effects (e.g. Harker & Tymms, 2004; Evans et al., 1992),
because researchers otherwise risk overestimating them.

5.4.5 Differential effects
Some of the proposed causes described above may have a higher effect on students from
the ethnic minority than on students from the ethnic majority. Particularly for direct peer
interaction and some aspects of teacher practice this may be the case, as students often
interact more with students from their own ethnicity (Echenique & Fryer, 2007) and low
teacher expectations more strongly affect students who belong to an ethnic minority
(Jussim & Harber, 2005).
Each of the proposed causes seems to apply to all ethnic minority groups that are
in a disadvantaged situation, although the strength of each causal channel may differ.
Ethnic minorities that are stereotyped more may experience stronger effects of teacher
expectations, and the schools they go to might have more difficulties in recruiting high
quality teachers. Belonging to an ethnic minority group with worse career prospects may
affect motivation and therefore direct peer interactions more strongly, etcetera.
By performing a meta-analysis, we try to bring structure into the wide variety of
results that have been found so far on the compositional effect. As mentioned earlier, we
will keep a particular focus on differential effects: both the ethnic group that causes the
effect and the group that is affected may make an important difference for the size of the
compositional effect. Furthermore, we will also investigate whether other characteristics
of the included studies, such as their samples (student age, test type) and characteristics of
their estimation models affect their effect sizes. In this way, we try to shed light on why
the reported effects of increasing the minority share range from strongly negative effects
(e.g. Bankston & Caldas, 1996; Strand, 1997), via small effects (e.g. Angrist & Lang,
2004) and no significant effects (e.g. Rivkin, 2000), to even some estimates that suggest a
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positive effect of ethnic minority share on test scores (e.g. Link & Mulligan, 1991; Vigdor
& Nechyba).24

5.5

Method

5.5.1 Criteria for inclusion
In this study, we review studies on the effect of ethnic minority share on students’ scores
on achievement tests. To be included in this review, a study has to fulfill the following
criteria:
1. It gives estimates of the effect of an increase in the proportion of ethnic minority
students. Studies defining composition only by rough categories (for instance
schools with more versus less than a certain percentage minority students) and
studies comparing segregated with desegregated schools were excluded.
2. The ethnic minority in question scores lower on achievement tests than the
country’s ethnic majority. Estimates from the United States, for example, on
effects of the share of Asians (e.g. Hoxby, 2000b) are excluded since (East-)Asians
on average do not score lower than ethnic majority students, nor are they in a
disadvantaged situation as described before, nor do most of the listed potential
causes of the compositional effect apply.
3. The dependent variable is individual students’ scores on tests of mathematics,
language, science or general academic achievement (being combinations of the
three other types of tests). This excludes rough categories such as whether students
drop out or pass exams.
4. The estimation (regression) model used in the study, includes individual ethnicity
as a covariate. Individual ethnicity and proportion ethnic minorities among peers
are highly correlated, so that not including individual ethnicity would lead the
proportion minority variable to serve as a proxy for individual students’ ethnicity.
This would inevitably lead to a considerable overestimation of the compositional
effect.
5. The students in the sample are in primary or secondary (high) school (6-18 years
old).

24

Earlier meta-analyses in this domain have been carried out in the 1980s (Cook, 1984; Crain & Mahard,
1983; Wortman & Bryant, 1985). Since they only focused on effects of lifting de jure segregation in the
United States and because of the generally poorer quality of the then-included studies, their general
conclusion that desegregation had a small positive effect on African Americans’ reading levels, especially if
desegregation took place in the earliest grades and that desegregation did not have a negative effect (but also
little positive effect) on African Americans’ math achievement, cannot be generalized to effects in the
current situation. Also, our scope is broader, as we include countries other than the USA and do not only
look at effects on students from the ethnic minority.
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6. The study is published or presented no earlier than January 1986 and before
January 2006. Note that while the aim of this study is to cover this twenty-year
period, the earliest included studies appeared in 1996. Partly this lack of earlier
studies can be explained by an increased attention to the topic in later years (up to
the 1980s, focus in the USA was more on effects of desegregation attempts than on
pure compositional effects, while elsewhere, research into compositional effects
focused more on socioeconomic status composition); partly it can be explained by
the introduction and dissemination of statistical techniques and programs that
made it easier to conduct appropriate analyses on large databases.
7. The study is written in English.
8. The study students’ present (“level”) test scores, not gain scores, as the dependent
variable in its model. Estimates using gain scores refer to a different type of effect
than estimates using level scores, and both types of estimates cannot be compared
quantitatively, so that they would require separate meta-analyses. From the studies
fulfilling the previous criteria, however, all but one (Hanushek et al., 2002), used
level equations. Hence, our analyses will remain constrained to estimates from
level equations.

5.5.2 Identification of studies
Both published and unpublished studies were included in this meta-analysis. Eligible
studies were identified by systematic searches of electronic databases related to different
scientific disciplines including ERIC, Sociological Abstracts and EconLit. Search terms
included combinations of the terms (racial) composition, compositional effect, contextual
effect, peer, peer effect, peer influence, racial factors, ethnic groups, racial segregation,
classroom environment and achievement. We thoroughly examined each of the identified
studies for references to additional studies. In this way, several more studies on the
compositional effect were identified.

5.5.3 Coding procedure
Each study was coded by one of the researchers using a formal scheme. To obtain a high
degree of coding reliability, all codings were independently verified by the other
researcher. Differences in codings were discussed until consensus was reached. Using the
coding form, effect sizes with their standard errors and information on relevant potential
moderators of the compositional effect were systematically recorded. Potential moderators
will be discussed in detail below. Whenever information necessary for coding was not
reported in the study, we contacted the author(s). A few studies had to be excluded,
because the authors could not be contacted, or because they were unable to retrieve
information that was essential for inclusion.
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Table 5.1: Summary of studies included in the meta-analysis.
Author(s)
(publication year)

Estimates in
basic metaregressions

Estimates
in fixed
effects
models

Country

Effect of Æ on Effect size:
minimum /
maximum for
combination

Angrist & Lang
(2004)

32

32

USA

AA Æ same
AA Æ all

-6.24 / 1.13 (OLS);
-11.15 / -.42 (IV)
-.41 / .15 (OLS);
-1.12 / -.66 (IV)

Bankston & Caldas
(1996)

12

12

USA

AA Æ same
AAÆ all
AA Æ maj

-.68 / -.37
-.49 / -.30
-.32 / -.13

Bankston & Caldas
(1998)

2

2

USA

AA Æ all

-.28 / -.26

Caldas & Bankston
(1997)

1

-

USA

AA Æ all

-.48

Caldas & Bankston
(1998)

3

3

USA

AA Æ same
AA Æ all
AA Æ maj

-.25
-.24
-.28

Harker & Nash
(1996)

9

9

New Zealand

imm Æ all
ind Æ all

-1.86 / .76
-.61 / .17

Hoxby (2000b)

72

72

USA

AA Æ same
AA Æ imm
AA Æ maj
imm Æ maj
imm Æ same
imm Æ other
ind Æ other
ind Æ maj

-1.07 / .10
-.86 / -.18
-.30 / .08
-.19 / .03
-.63 / .02
-.18 / .17
-3.56 / 1.73
-1.20 / 1.53

McEwan (2003)

6

6

Chile

ind Æ all

-.30 / -.30 (school
fixed effects)
-2.77 / 2.70
(siblings & twins
fixed effects)

McEwan (2004)

8

8

Chile &
Bolivia

ind Æ all

-.33 / .11

Peetsma et al.
(2005)

22

22

Netherlands

imm Æ maj
imm Æ all
imm Æ other

-.21 / -.16
-.15 / .03
-.20 / .36

Rivkin (2000)

1

-

USA

AA Æ same

.20

Strand (1997)

1

-

UK

imm Æ all

-1.03

Vigdor & Nechyba
(2004)

8

8

USA

AA Æ same
AA Æ maj
imm Æ maj
imm Æ same

-.10 / -.05
-.13 / -.05
-.12 / -.12
.04 / .19

AA = African Americans; imm = immigrants; ind = indigenous; all = entire student population; same =
effect is on students from same ethnic minority; other = effect is on students from another ethnic minority.

120

Most studies gave several estimates of compositional effects. In some cases, a
clear preference was given for estimates from one (final) model and other estimates were
only shown as intermediate steps to arrive at this final model. If this was the case, only
estimates from the preferred model were included; if no clear preference was given, all
estimates were included. The final database included 177 estimates from 13 studies (see
Table 5.1).

5.5.4 Calculation and weighting of effect sizes
All included studies used some form of regression analysis. We “standardized” each
reported effect estimate (being a regression coefficient) into a parameter that reflects the
effect of an increase in the proportion ethnic minority students on standardized test scores.
(That is: reported parameter estimates were divided by the standard deviation of the
achievement test used in the study; if the parameter estimate for example referred to an
increase in the minority share by one percent, the estimate was multiplied by 100 to make
it refer to an increase in proportion.) The standard errors to the estimates, which were
necessary for the weighting procedure described below, underwent the same linear
transformation.25
We estimate a mixed-effects meta-regression (Overton, 1998; Lipsey & Wilson,
2001) of the following form:
Tij = β 0 +

l

∑β

k

X kij + eij + u ij

(5.1)

k =1

In this, Tij is the i’th effect estimate reported in study j of the “true” compositional
effect. Because of sampling error, Tij can deviate from the true value of the compositional
effect, which is reflected in the sampling error term, eij, which is the standard error to the
estimate as reported in the study. Both Tij and eij have been standardized as described
25

In a few cases, no standard error was reported, but it was only mentioned that the effect was significant at
e.g. p = .05. We then calculated the standard error (conservatively) assuming a p of .05 and analogously for
other significance levels (cf. Cooper & Hedges, 1994).
Some studies reported standard errors that were incorrect, because OLS was used without taking into
account the clustered nature of the data. These standard errors were adjusted based on the distribution of
variances over class/cohort and school (which, if not available, was estimated from studies using similar
datasets) and group sizes. In a few studies, some compositional effects had to be calculated as the sum of a
main effect (effect of minority share) and an interaction effect (minority share * a dummy for own ethnicity).
In these cases, the true standard error is only calculable if the original data’s variance-covariance data is
known, which is generally not the case. Instead, the standard error to the interaction parameter was taken. If
X1 gives the proportion ethnic minorities, X2 is a dummy variable which indicates whether a student is from
the ethnic minority, X3 gives the interaction (i.e. X1*X2), and β1, β2 and β3 are the regression parameters to
these variables, it can, although it would be too space-consuming here, easily be proven that SE(β1+β2) (the
true standard error we would like to know) is always smaller than SE(β3) (the standard error we take), so that
the standard error we take is an overestimation of the true, unknown standard error. Hence, this is a
conservative approach.
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above. We assume that the true effect is not constant over all estimates, and that this
variation can be captured partially, but not completely, by our set of moderators, Xk.
Therefore, we estimate a mixed-effects meta-regression. This means that we see the
estimates included in this analysis as a random sample from all potential estimates that
could have been made of the effect. The true effect size is assumedly normally distributed
over all potential studies, with variance σθ2. To capture this variation, we add an additional
error term, uij, to our model (Overton, 1998; Raudenbush, 1994). Adding this term enables
us to generalize beyond the particular set of estimates we included (Hedges & Vevea,
1998).
Each estimate in the meta-regression is weighted by the inverse of its total variance
(Lipsey & Wilson, 2001; Raudenbush, 1994):
1
wij =
(5.2)
vij + σ θ2
in which vij is the squared of the sampling error, eij. As discussed, most studies contributed
several effect estimates for which some of the moderators, Xk, are usually different.
Weighting simply by wij as described, means that we ignore dependencies between
estimates coming from the same study. Studies contributing several estimates that are not
completely independent of each other, therefore get a disproportionally large weight. We
adjust our weighting procedure to take this into account properly, as is described in
Appendix 5.A. We estimate the meta-regression from Equation (5.1) with these adjusted
weights using SPSS by means of restricted maximum likelihood (Hox, 2002; Thompson &
Higgins, 2002).
Note that although a few studies contribute a large number of estimates, the results
are by no means predominantly determined by these few studies: the regression
parameters we estimate are determined by variation between contributed effect estimates,
and this often comes from variation between studies, so that the studies contributing only
one or two estimates are very important as well. Also, because of the adjustment described
in Appendix 5.A, individual estimates from the few studies that contribute many
estimates, receive lower weights than individual estimates from the average other study. In
Appendix 5.B, we show that deleting the two studies that contribute the highest number of
estimates, does not affect the robustness of our results in an important way.
In the basic meta-regressions following Equation (5.1), we start with an empty
model, and in three following models each time add a set of covariates, Xk. After this, we
additionally conduct study fixed effects analyses in order to check the robustness of our
results. In these analyses, we combine meta-regression with panel fixed effects techniques
as will be described next.

5.5.5 Study fixed effects analyses
In meta-analyses (as in most analyses on non-experimental data), there is a risk that
omitted variables may bias the results. Omitted variables are variables that are
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simultaneously correlated with the dependent variable (here: the effect sizes), and with the
independent variable (here: characteristics of included studies). If these omitted variables
are not included as covariates in a regression, they will bias the results. To give an
example: in our meta-analysis, we compare effects of immigrant share with effects of Afro
American share. Suppose that studies that look at immigrant share do not correct for prior
achievement very often, which leads them to overestimate the effect (see also the
paragraph on moderators below). If we, in our model, do not correct for the study
characteristic “corrected for prior achievement”, we may falsely conclude that the effect of
immigrant share is larger than the effect of African American share. But this may only be
an artifact, arising because of our failure to correct for an important covariate. In our metaanalysis, we actually do correct for this particular covariate. But we cannot be sure that
every other relevant covariate is included, and therefore we potentially run the risk of
omitted variables bias.
Using a meta-regression, instead of a meta-ANOVA, greatly reduces this risk,
because at least some covariates can be included. But it does not completely solve it:
included studies differ on many characteristics and it is impossible to include a covariate
for each of those. Therefore, in meta-analyses, it is important to check the robustness of
the results against omitted variables bias.
We do this by combining fixed effects panel data techniques with meta-regression
analysis. We make use of the fact that most of the included studies contributed several
estimates, which differed from each other only on characteristics that we are able to
include as covariates in our meta-regression. In a fixed effects meta-regression, we filter
out all systematic differences in effect sizes between studies. All identification now comes
from differences within studies on the characteristics of their contributed effect estimates.
By taking out the between-study differences, we make sure that study characteristics that
are correlated to our covariates cannot bias our results. We estimate a meta-regression of
the following form:
Tij = α j +

l

∑β

k

X kij + eij

(5.3)

k =1

In this, αj stands for a fixed effect (cf. dummy variable) per study; the other terms are
similar to those in Equation (5.1).26,27 Note that using this specification, no estimates on
characteristics that are constant within each of the studies can be obtained. Also, no
constant, β0, can be estimated. And because we use a dummy variable per study, R2 is
artificially inflated and hence loses its meaning. Since not all studies contribute more than
one estimate, the number of included estimates is lower than in the previous analyses: 174
estimates from 10 studies were included (see Table 5.1).
26

Note that “fixed effect” here refers to something that is entirely different from what is generally meant by
fixed effects meta-regression (cf. Cooper & Hedges, 1994; Lipsey & Wilson, 2001): such models are similar
to our equation (5.1), but omit error term uij. Whenever we mention fixed effects, we do not refer to this
latter type of model.
27
Since all systematic between-study variation is captured in αj, it is not necessary to include a randomeffects error term uij here.
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5.5.6 Moderators
The main question in this meta-analysis is whether the size of the compositional effect
differs between the ethnic groups that we distinguish. Hence, the main covariates in each
analysis are dummies indicating whether an effect pertained to increasing the share of
African Americans, immigrants, or indigenous children and dummies indicating whether
effects were on test scores of students from the ethnic majority, on students from an ethnic
minority, or on the entire student population.
We also investigate whether studies’ sample and estimation model characteristics
affect the size of the compositional effects they found. Two sample characteristics that
might moderate the compositional effects are age and test type. We expect that as children
get older, the influence of adults such as parents and teachers on their behavior may
decrease, while the influence of peers of their own age increases. Hence, the
compositional effect may increase in size as students get older. The main hypothesis on
why compositional effects would differ between test types is the so-called contacthypothesis: a high concentration of ethnic minority students who speak another language
at home than the language of instruction at school, may lead to less contact with, and
hence, proficiency in, the instructional language (Driessen, 2002; Peetsma et al., 2005). In
the case of immigrants, this would suggest a stronger compositional effect on language
test scores.
Differences between the studies included in this meta-analysis in how they
modeled and analyzed the effects of composition lead to a set of five potential moderators.
The most fundamental difference in approaches is that between studies that name the
effect peer effect and those that write about compositional or contextual effects. The term
peer effects is mainly preferred and used by Economists, who have a relatively restrictive
interpretation of the effect: it is usually meant to be cleaned from all correlates that are not
by definition tied to minority share, such as school and teacher characteristics. As a
consequence, Economists measuring peer effects generally have a stronger focus on
avoiding biases due to omitted variables and therefore may find weaker effects.
A second characteristic of studies is the level at which they measured minority
share: at the level of the class, or at the broader level of the entire cohort or school. Of the
proposed causes of the compositional effect, especially those causes related to direct peer
interaction and those related to the teacher in the class are dependent on the composition
of the class. Composition of cohort or school is only relevant here, to the extent that it is
an approximation of the composition of the class. Since approximations contain noise,
estimates from data in which composition is measured at cohort or school level may suffer
from attenuation bias, i.e. a bias toward zero.28 In so far that compositional effects are
28

Some studies measured composition at the cohort level, but the number of classes per cohort averaged
little over one, so that cohort and class essentially were the same. We classified studies that measured
composition in units of on average 40 students or less as measuring at class level. Studies measuring
composition in larger units, were classified as cohort / school level. (Note that in countries of the OECD,
average secondary school class sizes are up to 39 (OECD, 2003).
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caused by school quality differences, as several authors propose, it makes no difference
whether composition is measured at class-level or at school-level.
The three other study characteristics pertain to the covariates studies used in their
models. Ethnicity correlates with socioeconomic status and ability. Therefore, studies that
correct for average socioeconomic status, may partially explain away the effect of
ethnicity, and hence find smaller effects. Similarly, studies that correct for average ability
level (often measured by averages on a prior test), may also partially explain away the
effect. If a study corrects for individual students’ prior achievement, this may affect its
estimates for a different reason: estimating compositional effects without correcting for
individual students’ prior achievement or ability, is very likely to lead to overestimation
(Goldhaber & Brewer, 1997; Hanushek et al., 2002; Ho Sui Chu & Willms, 1996;
Rumberger & Palardy, 2005). The first reason for this is that prior achievement may have
influenced which school, class, or track the student currently attends, and thus also the
current ethnic minority share among his peers (in lower tracks, there may be more ethnic
minority students). Researchers who do not correct for individual prior achievement may
therefore confound effects of prior achievement with effects of current minority share. The
second reason is that prior achievement may be affected by prior composition. Not
correcting for prior achievement then leads to a confounding of effects of current
composition and those of composition in the past. As composition in the past is strongly
correlated to current composition, the estimated effect will be an accumulation of the
compositional effects that a student has experienced over all previous school years.

5.6 Results
5.6.1 Meta-regression model 1
Table 5.2 shows the results from the first basic set of meta-regressions. After estimating
an empty model, we add dummies that indicate the ethnic group that was studied. Next,
we add other characteristics of the samples used in the included studies, and finally, we
add characteristics of their estimation models.
The empty model (model 1) gives the weighted average effect size over all
included studies. Recall that effect sizes refer to increasing a proportion: on average, the
studies find an effect size of -0.18, which indicates that increasing the share of students
from an ethnic minority by ten percentage points is associated with a decrease in
individual students’ test scores by 0.018 standard deviation. There is considerable
variation between the included studies in the effects they find, as is indicated by the highly
significant systematic variance component. By adding covariates in the following models,
the systematic variance will decrease.
Model 2 adds dummies indicating the ethnic groups to which the effects are
related. The model should be read additively: the constant refers to the effect of African
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American share (the omitted category in the first set of dummies) on test scores of
students from this same ethnic minority group (the omitted category in the second set of
dummies). For the effect of African American share on test scores of students from the
ethnic majority, add 0.128 to the constant; for effects of immigrants on immigrants of the
same ethnicity, add 0.161 to the constant, and for effects of immigrants on students from
another ethnicity, add 0.161 plus 0.180, and so forth.
Table 5.2: Parameter estimates and (standard errors) for the first set of basic metaregression models.
(1)

(2)

(3)

(4)

-0.178 **
(0.020)

-0.364 **
(0.048)

-0.363 **
(0.057 )

-0.271 **
(0.089)

0.161 **
(0.044)

0.179 **
(0.063)

0.133 *
(0.061)

Effect is of indigenous share

0.056
(0.069)

0.047
(0.070)

0.014
(0.089)

Effect is on entire student
population

0.125
(0.068)

0.132
(0.069)

0.121
(0.067)

Effect is on students from the ethnic
majority

0.128 *
(0.055)

0.124 *
(0.055)

0.117 *
(0.049)

Effect is on students from another
ethnic minority

0.180 *
(0.070)

0.172 *
(0.070 )

0.153 *
(0.067)

Age (centered at 12)

-0.006
(0.010)

-0.005
(0.015)

Test = language

0.004
(0.058)

0.011
(0.052)

Interaction: test = language x effect
of immigrants

-0.058
(0.083)

-0.062
(0.074)

Constant (= effect of African
American share on students from the
same ethnic minority)
Effect is of immigrant share

Studied effect = peer effect (ref. cat:
compositional effect)

0.059
(0.112)

No individual prior achievement
covariate included

-0.176
(0.169)

Composition measured at cohort or
school level (ref. cat.: at class level)

0.015
(0.088)

Model included covariate for
average SES

0.063
(0.060)

Model included covariate for
average prior achievement / ability

-0.005
(0.140)

R2
Systematic variance component
(σθ2)
* p<0.05, ** p<0.01

n.a.
0.0221 **
(0.0057)

0.109
0.0192 **
(0.0052)
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0.113
0.0182 **
(0.0050)

0 .163
0.0119 **
(0.0038)

Model 3 adds other sample characteristics. The covariate age is centered at 12, and
the omitted category for test is math29, so that the constant now obtains the interpretation
of the effect on math scores of 12-year olds. In the final model (model 4), where we add
other characteristics of models and studies, the clear interpretation of the constant and the
additive nature of the coefficients remain, since for each (dummy) covariate, the omitted
category refers to the arguably best way of measuring compositional effects.30
The size of the compositional effect seems to differ substantially across the ethnic
groups. Increasing the share of African Americans is associated with a considerably
stronger negative effect on test scores than increasing the share of immigrants. Effects
related to the share of indigenous students lie close to those of (and cannot statistically be
distinguished from) the African American share. Increasing ethnic minority shares mainly
seems to affect students who belong to the same ethnic minority groups. Students from the
ethnic majority and students from other ethnic minorities appear to be affected much less
(as is indicated by the positive parameter estimates). Effects pertaining to test scores of the
entire population, being a mix of different ethnic minority groups and the ethnic majority,
should lie somewhere in between of those, depending on the exact ratios of the different
groups. That the point estimate lies higher than that for the ethnic majority may be due to
sampling variance.
By adding up the coefficients as described, we see that the compositional effects
seem small: increasing the Afro American or indigenous students share by ten percentage
points is associated with a decrease in test scores of students from those same minorities
by about 0.027 standard deviation. The effect of this on the performance of other ethnic
groups (either minority or majority) is about half that size. And so is the effect of
immigrant share on immigrants’ own test scores. The immigrant share seems to have an
effect of around zero on test scores of students from other ethnic groups and on students
from the ethnic majority.
Table 5.2 also shows that age nor test type moderate the size of the compositional
effect found. The interaction of language test x effects of immigrants, which was expected
to be negative, is far from significant. This is not surprising, given the small effects of
immigrant share in general. Researchers focusing on “peer”, instead of on “compositional”
or “contextual” effects, do not find considerably smaller effects, despite their somewhat

29

Only one study, Harker & Nash (1996) gave a few estimates on science test scores. The sizes of their
coefficients roughly lay between those for math and those for language. Since the number of estimates for
science was too small to use a separate category for them, we grouped them with the math estimates, in
order to be able to compare the effects of language to those on other tests. Science shares with mathematics
that it is a technical subject, but its content is much more language-dependent. Alternatively, the science
estimates could have been grouped with the language estimates or be omitted from the meta-analyses. We
also estimated these alternative models. Neither lead to any meaningful changes in coefficients.
30
Especially for the covariates “peer” and inclusion of average SES and ability, one might argue for another
“best” category. We follow the interpretation here that the effects studied are compositional effects that do
include those parts of the effect going via SES and ability. The insignificance of these parameters shows that
another way of dummy-coding would not have influenced our results in an important way.

127

more delimited definition of the effect and their stronger focus on avoiding bias due to
omitted variables. 31
The point estimate for the covariate indicating whether a correction for individual
students’ prior achievement was made is quite strong. This suggests that failing to do so
leads to a substantial overestimation of the effects of composition. But it has such a large
standard error that it is not significant. This might either mean that correcting for prior
achievement is not necessary, or that it is necessary only in certain instances, i.e. there
where the compositional effect is substantial: if a compositional effect is small (for
instance the effect of immigrant share on majority’s test scores), it makes no difference for
the estimate if (due to omitting pre scores) it picks up effects of composition in the past.32
The small coefficient for the effect of correcting for average SES suggests that the
lower average SES of ethnic minorities at best only explains a small part of the
compositional effect. This might be an underestimation, as average SES has been shown
to have a considerable effect on test scores (e.g. Opdenakker et al., 2002; McEwan, 2003;
Willms, 1986) and given the much lower average SES of ethnic minorities. This
underestimation may occur because of the way most studies measured average SES. As
Van Ewijk & Sleegers (2007) show, using a rough, unreliable measure, a measure that
only captures certain parts of the SES-concept, or measuring average SES at cohort- or
school-level instead of at class-level, leads to a bias towards zero in the coefficient to
average SES. Correcting for average SES in these cases affects the size of the ethnicity
compositional effect to a much lesser extent. Again, the small effect may also be a result
of the general small size of the compositional effect, which means that correcting for
average SES cannot make a large difference in absolute sense by definition. The same
applies for the level at which ethnic minority share is measured: we do not find the
expected difference in effect size between those instances where composition was
measured at school / cohort level and those where it was measured at class level. The nearzero coefficient for the effect of correcting for average ability level suggests that ability is
also not a main channel through which composition according to ethnicity has an effect.
The variance explained in the final model is relatively low, with a bit above 16%.
Nevertheless, the systematic variance component has shrunk by about half by adding the
set of predictors. This means that our model does quite well on explaining that part of the
variance that can be explained: much of the unexplained variance is due to sampling error
which can never be explained by adding covariates. That this sampling variance is
relatively so large is due to the small sizes of the compositional effects: in some cases it is
31

In an alternative estimation, we replaced the division between studies on peer effects and studies on
compositional / contextual effects by a division into those studies that used a formal strategy to deal with
omitted variables (such as instrumental variables and panel data with fixed effects) and those that did not.
The parameter to this dummy variable did not become significant. Some other point estimates changed
somewhat, but interpretations remained the same and the parameter estimates to the effect of / on parameters
were not affected to any important extent.
32
Also of influence may be the estimates from Hoxby (2000b): in her models, not including a prior
achievement covariate will not lead to the same bias as in other studies, because of the very different
estimation strategy that she uses.
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about zero. The closer effects are to zero, the larger the part of the variance between
estimates that will be due to noise / sampling variance, which can by definition not be
related to any possible covariate. In the most extreme case, in which all studies estimate
the same effect with a true size of zero, all differences between these estimates will be
noise and no variance can be explained.
A potential concern in our results is that they may be affected by publication bias:
although we include both published and unpublished studies, perhaps studies’ chances of
appearing are higher if they find substantial effects. A test for publication bias is in the
correlation between the standard errors and the effect sizes reported by studies: the effect
sizes researchers are expected to find should be uncorrelated to the sizes of their samples
or, which is equivalent, the precision of, or standard errors to their estimates. With less
precise estimates, however, there will be more variation in the effect sizes that are actually
found. With publication bias, some studies with relatively imprecise estimates and small
point estimates may not appear, while studies with relatively imprecise estimates and large
point estimates are more likely to be published. The result is a correlation between the
point estimates retrieved by the meta-analyst, and their accompanying standard errors
(Begg, 1994). We find a correlation of -0.54 (p < 0.001), which suggests that some
publication bias may be present. However, this correlation is almost completely caused by
variation between the set of estimates reported in one study: Angrist & Lang (2004). Their
standard errors are much larger in their IV-estimates, while their estimated effects are also
stronger (more negative). After removing this study, the correlation is -0.05 (p = 0.56),
which suggests that there is no publication bias.

5.6.2 Meta-regression model 2
In the first set of models, we made the implicit assumption that the differences in size
between effects on ethnic majority, entire population, same ethnic minority group and
other ethnic minority group were always the same, no matter whether the effect related to
the share of immigrants, indigenous students, or African Americans. This assumption gave
us a higher power and sharper point estimates and had the added advantage of an easier
interpretation. But the assumption might have been too strong. In the following,
alternative model, we try to verify this assumption by using a finer subdivision of the
“effects of” and “effects on”. Each combination of “effect of” and “on” will be entered as
a separate covariate, with the reference category being the effect of African American
share on test scores of African Americans. All other combinations of effect on / of are
compared to this reference category which is captured by the constant. We also enter the
set of other covariates from the previous model. The results from this analysis are
presented in Table 5.3.
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Table 5.3: Parameter estimates and (standard errors) for the second basic meta-regression
model.

Constant (= effect of African American share on African
American students)

-0.265 **
(0.088)

Effect is of
African
American
share on:

- entire student population

0.157
(0.088)

- students from another ethnic minority
(viz. Hispanics)

-0.053
(0.091)

- students from the ethnic majority

0.130 *
(0.061)

- students from the ethnic majority

0.181 *
(0.076)

- entire student population

0.154
(0.109)

- students from the same ethnic minority

0.070
(0.087)

- students from another ethnic minority

0.398 **
(0.094)

Effect is of
immigrant
share on:

Effect is of indigenous share on entire student population

0.127
(0.085)

Age (centered at 12)

-0.011
(0.014)

Test = language

0.011
(0.047)

Interaction: test = language x effect of immigrants

-0.060
(0.069)

Studied effect = peer effect (ref. cat: compositional effect)

0.067
(0.115)

No individual prior achievement covariate included

-0.196
(0.174)

Composition measured at cohort or school level (ref. cat.: at
class level)

0.054
(0.088)

Model included covariate for average SES

0.044
(0.059)

Model included covariate for average prior achievement /
ability

-0.007
(0.138)

R2

0.255
2

Systematic variance component (σθ )
* p<0.05, ** p<0.01
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0.0082 **
(0.0031)

Effects should again be interpreted additively: the constant plus the parameter to
an effect on / of combination gives the estimated effect for that combination. Table 5.4
shows these added-up estimates and the number of studies and effect estimates that were
included on each combination in this meta-analysis. Note that for indigenous students,
only effects on the entire student population are estimated, because of a lack of studies
giving estimates of the effect of indigenous share on other groups.33
The estimates from this second specification generally follow those from the first
analysis: effects of African Americans and indigenous seem about equal and appear larger
than effects of immigrants. Effects on the own minority group turn out larger than effects
on the ethnic majority. Hence, the second analysis strengthens the conclusions we drew
from the first analysis. One new interaction that shows up is that the “African American
on other minority” (viz. Hispanics) effect seems about equal to the “African American on
same minority” (i.e. on African Americans) effect. The “immigrant on other minority
effect”, on the contrary, appears much weaker than the “immigrant on same minority
effect”, and even (although nonsignificantly) seems positive. 34 As in the first analysis,
none of the covariates that are unrelated to the ethnic groups the effect is of or on, is
significant. The point estimates for these parameters are also very similar in both analyses.

33

Only Hoxby (2000b) gives some estimates of indigenous share on test scores of African Americans,
Hispanics and Whites (but not on test scores of indigenous pupils themselves). To avoid parameters in this
meta-regression to be determined by only one study and to increase the power of the “effect of indigenous
on entire population” parameter, we combine Hoxby’s estimates by means of a regular fixed effects metaregression into an effect of indigenous share on test scores of the entire population.
34
We should note here that the African American on other minority effect is entirely derived from Hoxby
(2000b). Although the estimate in the table suggests that this effect is not weaker, and perhaps even stronger
than the African American on African American effect, Hoxby actually reports the latter effect to be clearly
stronger. This may seem confusing, but can easily be explained by the fact that our African American on
African American parameter is a weighted average over several studies, while our African American on
other minority parameter is estimated using only Hoxby’s study. The difference is now in the other direction
and not significant.
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Table 5.4: Added-up estimates from meta-regression I and II; number of contributed
estimates per combination from meta-regression II.
Effect of increasing
the share of

Effect on test scores of

Estimate from
metaregression I

Estimate
from metaregression
II

Number of studies
and (effect
estimates)
contributed in metaregression II35

African Americans

students from the same
ethnic minority

-0.271

-0.265

5 (30)

African Americans

students from another
ethnic minority

-0.118

-0.318

1 (8)

African Americans

entire student population

-0.150

-0.108

5 (22)

African Americans

students from the ethnic
majority

-0.155

-0.135

4 (15)

Immigrants

students from the same
ethnic minority

-0.139

-0.195

3 (14)

Immigrants

students from another
ethnic minority

0.014

0.133

4 (23)

Immigrants

entire student population

-0.018

-0.111

4 (11)

Immigrants

students from the ethnic
majority

-0.022

-0.084

3 (13)

Indigenous

students from the same
ethnic minority

-0.257

Indigenous

students from another
ethnic minority

-0.104

Indigenous

entire student population

-0.136

-0.138

4 (41)

Indigenous

students from the ethnic
majority

-0.140

Estimates from meta-regression I are derived from the last column of Table 5.2. The estimates refer to
effects on math scores of 12-year old pupils; all covariates for study and model characteristics not relating to
the ethnic group the effect is of or on from Table 5.3 and 5.4 set to zero.

35

Note: a few studies gave estimates that could not be classified exactly into one of the categories, for
example an effect of African American share on scores of a combined group of Whites and Hispanics in
Vigdor & Nechyba (2004). Such estimates were classified proportionally, in this case as 0.96 times effect of
African Americans on Whites and as 0.04 times effect of African Americans on Hispanics. In counting the
contributed number of effect estimates shown in the table, the sum of all (complete and proportional)
contributions was rounded to the nearest integer. In counting the number of contributing studies, a study was
only counted if the sum of proportions for a certain combination (e.g. in the case of Vigdor & Nechyba, two
estimates times 0.04 makes 0.08) was at least 0.50, so that the study cumulatively contributed at least half an
effect estimate.
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5.6.3 Study fixed effects analyses
Table 5.5 and 5.6 show the results from the study fixed effects models. These models use
only within-study variation: variation in the characteristics of the various estimates
contributed by a study. Hence, some parameters are only estimated using one or two
studies and some of the covariates from the previous models could not be included. The
study fixed effects models therefore mainly serve as a robustness check. Recall that using
this type of model, R2 loses meaning and that a constant cannot be estimated, so that we
cannot give an estimate for the reference categories (the effect of African American share
on students from that same minority). However, we can compare the size of all other
effects to that for the reference categories.
The specification of the first study fixed effects analysis follows the first
“ordinary” meta-regression. The pattern of results is about the same: the effects on
students from the ethnic majority and on students from another ethnic minority again seem
smaller than effects on the same ethnic minority, but the difference is smaller. The effect
of indigenous share now seems stronger than that of African American share, but the
standard error is very large, so that like the estimate in the first meta-regression, the
difference cannot be statistically distinguished from zero. The effect of immigrant share,
again, is significantly smaller than the effect of African American share.
Table 5.5: Parameter estimates and (standard errors) for the study fixed effects metaregression model, following specification I.

Effect is of immigrant share

0.146 **
(0.044)

Effect is of indigenous share

-0.084
(0.115)

Effect is on students from the ethnic majority

0.049
(0.028)

Effect is on students from another ethnic minority

0.089
(0.049)

Test = language

0.015
(0.029)

Age

-0.044 **
(0.011)

Interaction: test = language x effect of immigrants

-0.074
(0.047)

Model included covariate for average SES

-0.003
(0.056)

* p<0.05, ** p<0.01
Predictors that were included in the ordinary meta-regression, but are not shown above, could not
be included in the study fixed effects meta-regression, because of lacking within-study variation.
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Only three studies reported estimates on more than one age group. From those
studies, it seems that the compositional effect is stronger among older students. That this
effect did not show up in the earlier analyses may be because now only within-study
differences in the three studies drive the result, while before, unmeasured between-study
differences may have obscured the age-effect.
Table 5.6: Parameter estimates and (standard errors) for the fixed effects meta-regression
model, following specification II.

Effect is of
African
American
share on:

Effect is of
immigrant
share on:

- entire student population

0.060
(0.071)

- students from another ethnic minority
(viz. Hispanics)

-0.085
(0.073)

- students from the ethnic majority

0.058
(0.036)

- students from the ethnic majority

0.164**
(0.053)

- entire student population

0.204*
(0.082)

- students from the same ethnic minority

0.050
(0.067)

- students from another ethnic minority

0.386**
(0.075)

Effect is of indigenous share on entire student population

0.248
(0.390)

Age

-0.044**
(0.011)

Test = language

0.017
(0.029)

Interaction: test = language x effect of immigrants

-0.075
(0.047)

Model included covariate for average SES

0.009
(0.062)

* p<0.05, ** p<0.01
Predictors that were included in the ordinary meta-regression, but are not shown above, could not
be included in the study fixed effects meta-regression, because of lacking within-study variation.

The second study fixed effects analysis follows the second ordinary metaregression. Again, the parameter estimates generally follow those from the previous
analysis, although the exact parameter sizes and a few significance levels differ. Notably,
the African American on majority / entire population estimates are weaker and the
immigrant on entire population estimate is larger and now significant. Unlike in the first
study fixed effects analysis, the effect of indigenous share now seems weaker than that
found in the ordinary meta-regression, but is again estimated very imprecisely, so that
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strong conclusions cannot be attached. Once more, there is a strong indication that
compositional effects increase in strength as children get older. So, the two study fixed
effects meta-regressions generally confirm the robustness of our earlier analyses. Some
parameters do differ in size from those in the ordinary meta-regressions, but the pattern of
results is the same. The notable new finding from the study fixed effects analyses is the
significant effect of age.

5.7 Discussion
Effects of ethnic minority share on test scores have been examined in many studies from
several countries. In this study we conduct a meta-analysis in order to bring structure into
the wide variety of results that have been found so far on this compositional effect. We
follow the convention that in most studies compositional effects are treated as the same in
nature, but to do justice to existing differences, we also introduce a classification into
ethnic groups, both in the type of ethnic group that causes the effect and in the type of
group that is affected. In a meta-analysis, not all differences within the resulting relatively
broad groups can be captured. But the robustness of our results gives us confidence in the
generalizability of our results and strengthens the belief that effects are not fundamentally
different in nature. Nevertheless, sub classifications and exceptions may in some cases be
very important and should be studied in subsequent work.
The meta-analysis shows that compositional effects on test scores found in the
existing literature, are generally not very large, but that there is some important variation.
Effects related to the share of African American seem considerably stronger than effects
related to the share of immigrants. Why exactly this is the case, does not become
immediately clear from the reviewed literature and asks for further research. Most likely,
it has to do with the situation that African Americans are in, which in a number of aspect
is arguably worse than that of other groups. They face larger achievement gaps than most
groups of immigrants and stand out through a long history of overt and legal
discrimination. This may affect expectations and stereotypes held by teachers and others,
the students’ own prospects and motivation, and other variables that have been identified
as potential channels for compositional effects. The channel that is largely specific to
immigrants, language problems, does not weigh up to these matters (besides, it could not
be proven that effects of immigrant share were stronger for language tests, as we had
expected). Effects of increasing the share of indigenous students seem about equal to those
for African Americans.
Increasing the ethnic minority share seems to have a stronger effect on students
from that same ethnic minority group, than on students belonging to the ethnic majority or
on other minority groups. (For immigrant share, the effects on majority’s and other
minority’s test scores even seem close to zero.) Perhaps the effect on the “own” ethnic
group is strongest, because students within ethnically mixed schools interact more with
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students from their own ethnicity than with students from other ethnicities (Echenique &
Fryer, 2007). Also, they may be more vulnerable to the way that a teacher’s teaching style
and expectations change as the minority share increases. Ethnic minority children may
also be more vulnerable to compositional effects in general, because of a lower average
level of social capital, meaning that they are more dependent for their learning process on
the school context.
Do these results imply that compositional effects are of no importance and that
mixing schools is not a valid policy objective? It may not be that simple. Rumberger &
Palardy (2005) show that most Afro Americans attend schools where ethnic minorities
constitute the majority of the population. Taking Afro American students from a school
with, say, a 70% Afro American share to a school with a 20% share, may increase their
test score by about 0.13 of a standard deviation; and even more for older students.
Moreover, if this effect works throughout a child’s entire school career, it can add up
considerably. In similar situations, test scores of immigrants would increase by a lower
amount, but the increase would still be of practical importance. Importantly, since the
scores of other groups are not affected so much, mixing may lead to a net gain: the
average test achievement in a country or area would increase. Even so, the small negative
effects found on other ethnic groups, may be held by some as an argument against mixing,
as may the argument that effects may not be large enough to warrant difficult and often
expensive attempts at mixing. How one weighs these arguments, is in the end a decision to
be made by policy-makers. Of course, there may also be entirely different reasons why a
society would not want its children to experience schools that are largely segregated by
ethnicity. But this goes beyond the scope of this study.
It is often argued that in ethnicity compositional effects, it is not ethnicity that
matters, but the highly-correlated socio-economic status. We do not find conclusive
evidence for this: correcting for average SES does not take away the ethnicity
compositional effect. However, this may have to do with unreliable measurement of SES
in several of the included studies (see also Van Ewijk & Sleegers, 2007). We also find no
proof that compositional effects of ethnicity go via average ability level and we do not
find the expected differences in effects between composition measured at class- and at
cohort- / school-level.
Another often heard argument in this domain is that statistically established
compositional effects are only artifacts of the method of analysis. The extent to which the
studies included in our meta-analysis are at risk of giving biased estimates differs. Studies
using simple OLS without a carefully chosen set of covariates will be more at risk than
studies using IV or a carefully chosen set of covariates, possibly including some fixed
effects. There are a few parameters in our meta-analytic models that touch on this
discussion. Not correcting for individual prior achievement when estimating a
compositional effect, we argued, would be a major source of bias. However, although
point estimates in our models suggest that this bias may be a major concern, these
estimates do not become significant. Studies defining the effect as peer effect generally
had a stronger focus on avoiding bias. They found a bit smaller effects, but this difference
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was far from significant. Despite this, there are strong arguments about the risks of bias
and researchers should always take these into account and carefully choose their models.
For several of the aforementioned parameters, we saw that they are large relative to
the overall effect, yet do not reach significance, so that no strong conclusions about them
can be drawn. Given the total student N over all studies which is enormous, we would
have expected either small and insignificant, or large and significant effects. That this is
not the case and, furthermore, that the variance explained in our models is not very large,
has three notable causes. First, the compositional effects were small. So, the parameters
are not large in an absolute sense, but large relative to the small primary effects. Second,
compositional effects varied between combinations of effects of and on different ethnic
groups. For example correcting for average SES or not correcting for pre scores will
probably have a larger impact when the compositional effect is large, than when it is
around zero. Hence, our assumption that the parameters to several covariates are equal for
the different ethnic groups the effect can be of or on, may have been too strong. We could
not solve this by adding a set of interactions, since the variance between the included
estimates did not suffice to do so. Third, the studies included in our analyses all used
multiple regression. This is usually not the case in meta-analyses. In order to capture all
differences between the studies, we would have had to include in our meta-regressions a
covariate for each covariate used in the studies and for the way in which it was measured.
This is not possible. By using meta-regressions instead of univariate meta-ANOVA’s, we
are able to control for heterogeneity between studies to a substantial extent by adding
covariates. But remaining heterogeneity (which is dealt with by adding a random effects
variance term) does increase standard errors.
Despite this, and perhaps especially because of such between-study differences, it
is important to carry out meta-analyses on such effects. It makes it possible to bring
structure to a diverse field and to see why different studies report varying results on a
similar phenomenon. Also, our technique of study fixed effects meta-analysis (which we
believe is a valuable addition to current meta-analytic techniques), makes it possible to
better examine the results reported in a diverse field, using information from differences
between multiple estimates given by the same study. The analyses using different
specifications of ordinary meta-regressions and the fixed effects meta-regressions confirm
the robustness of our results, with the addition from the latter models that the effect of
composition seems to be stronger for older children.
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Appendix 5.A: Adjusting the weighting procedure for multiple
estimates from the same study
When a study contributes several estimates to a meta-analysis, an often argued-for
approach to deal with their mutual dependence, is to include only one of the estimates, or
to take an average over the estimates (Lipsey & Wilson, 2001). Using this approach here
would lead to a loss of valuable information, because estimates from the same study
usually differ on some of the covariates. Another approach, proposed by Hox (2002), is to
adjust for clustering of data using multilevel meta-analytic models. This is a good
approach when a study reports estimates on the same (true) parameter using different
subsamples. Here, however, it is not conservative enough, since the estimates often come
from exactly the same data on the same (sub)sample; the difference lying in a few
covariates. If multiple estimates are made on the same data, then these data determine all
estimates that can be made on it at the same time – values on both the predictor of interest
and on the dependent variable are the same for each estimate. Hence, we call these
estimates “codetermined”. Codetermined estimates do not necessarily come from the same
study: if one and the same database of test scores is used in several studies (either by the
same or by different authors), then estimates from different studies can also be
codetermined. (Note that multilevel meta-analytic models also do not deal with this
dependence between estimates from different studies.) Conversely, not all estimates from
the same study need to be codetermined: for example an estimate using language test
scores comes from a different sub database than an estimate on math scores. If and only if
both data on the independent and the dependent variable of interest are the same, we
regard estimates as codetermined.
To deal with such estimates, we start from the assumption that we can get no more
accurate information from a set of codetermined estimates than the information from the
most accurate of the estimates, i.e. the one with the smallest estimation variance, vijsmallest.
The sum of the inverse estimation variances of all codetermined estimates should not be
higher (nor lower) than exactly this. To this end, we divide the smallest estimation
variance (“the accuracy”) over all codetermined estimates, proportionally according to the
accuracy of each, leading to an adjusted sampling variance for each estimate of:
1
vij* = vij ∗ vijsmallest * ∑
(5.A-1)
all code - v ij
termined
estimates

This adjusted sampling variance is used in the weighting procedure for the metaregressions. Note that, following the criteria described above, the majority of the estimates
(101) are not codetermined; there are 21 sets of two estimates that are codetermined, four
sets of four, two sets of five and one set of eight estimates. Although we believe that
adjusting the weighting for codeterminedness is important, the regression parameters and
standard errors hardly change if we leave out this correction. An alternative strategy
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would have been to randomly include only one estimate out of each set of codetermined
estimates. This leads to a loss in power and to increased instability in some coefficients. In
estimates we made using three different random picks, the main coefficients (effect on /
of) proved quite stable (although standard errors increased) while some of the other
coefficients started varying in magnitude due to the loss in power and information,
although significance levels were unaffected.
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Appendix 5.B: Sensitivity of results to removal of studies
contributing large numbers of estimates
A potential concern in our analyses may be that a few studies contribute a large number of
effect estimates. As discussed in the main text, our results are not expected to depend
mainly on these studies. We check this by re-estimating our model after deleting the two
studies that contributed the largest number of estimates: Hoxby (2000b) and Angrist &
Lang (2004). This leads to a loss of power and information, but our regression parameters
should not change so much now. After removing the two studies, the number of included
effect estimates decreases from 177 to 73. Table 5.B-1 shows the results next to the
original ones from Table 5.2. Our results prove reasonably robust against this deletion:
most coefficients fall easily within each other’s confidence intervals. The effect of age
becomes significant and “Effect is on students from the ethnic majority” becomes
insignificant. Both changes, however, are in line with our fixed effects models. The effect
of indigenous share (of which Hoxby gave a number of estimates) becomes negative, but
stays insignificant. Effect of immigrant share and the interaction with language test also
show changes. But given that we have deleted quite a bit of valuable information, the
number and pattern of noteworthy changes seems acceptable. Our results, thus, show not
to be predominantly determined by the two studies contributing the largest number of
effect estimates.
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Table 5.B-1: Comparison of models with and without the two studies contributing the
largest numbers of effect estimates.
Final model
(Table 5.2)

Without Hoxby
(2000b) and Angrist
& Lang (2004)

Constant (= effect of African American share on
students from the same ethnic minority)

-0.271 **
(0.089)

-0.189 *
(0.091)

Effect is of immigrant share

0.133 *
(0.061)

0.044
(0.085)

Effect is of indigenous share

0.014
(0.089)

-0.167
(0.140)

Effect is on entire student population

0.121
(0.067)

0.037
(0.053)

Effect is on students from the ethnic majority

0.114 *
(0.049)

-0.014
(0.039)

Effect is on students from another ethnic minority

0.153 *
(0.067)

0.242 **
(0.077)

Age (centered at 12)

-0.005
(0.015)

-0.046 **
(0.013)

Test = language

0.011
(0.052)

0.021
(0.034)

Interaction: test = language x effect of immigrants

-0.062
(0.074)

-0.163 **
(0.062)

Studied effect = peer effect (ref. cat:
compositional effect)

0.059
(0.112)

0.083
(0.149)

No individual prior achievement covariate
included

-0.176
(0.169)

-0.013
(0.170)

Composition measured at cohort or school level
(ref. cat.: at class level)

0.015
(0.088)

0.088
(0.097)

Model included covariate for average SES

0.063
(0.060)

-0.001
(0.051)

Model included covariate for average prior
achievement / ability

-0.005
(0.140)

-0.019
(0.161)

R2

0.163

0.650

Systematic variance component (σθ2)

0.0119 **
(0.0038)

0.0000
(0.0010)

* p<0.05, ** p<0.01
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Chapter 6
Conclusion
This thesis consists of four essays. The first essay, presented in Chapter 2, deals with the
long-term effects of Ramadan fasting during pregnancy on the health of the offspring.
Chapter 3 presents an experiment in which the main question is whether Dutch teachers
give ethnic minority students lower grades than they would have given ethnic majority
students for the same work. Chapter 4 and 5 are meta-analyses that aim to reconcile the
varying results from previous studies on peer effects in school; they respectively review
studies on the effects of peers’ socioeconomic status and studies on the effects of peers’
ethnicity on students’ test scores.
In Chapter 2, building upon the work of Almond & Mazumder (2008), and using
Indonesian cross-sectional data, I show that Ramadan fasting during pregnancy may cause
considerable negative long-term health effects on the offspring. I find that people who
were exposed to Ramadan fasting during their mother’s pregnancy have a poorer general
health and are sick more often than people who were not exposed. This effect is especially
pronounced among older people, who, when exposed, also report health problems more
often that are indicative of coronary heart problems and type 2 diabetes. The exposed are a
bit smaller in body size and weigh less. Among Muslims born during, and in the months
after, Ramadan, the share of males is lower, which is most likely to be caused by death
before birth. Ramadan fasting during pregnancy may harm the offspring’s health,
irrespective of the phase of pregnancy during which fasting took place: just after
conception, shortly before giving birth, or somewhere in between. But some health
problems are more likely to show up if fasting took place during certain phases. E.g.
diabetes 2-related symptoms are most strongly associated to fasting late in gestation. The
differential effects over phases of pregnancy that I find closely follow the predictions from
medical research. I show that the health effects that I find are unlikely to be an artifact of
common health shocks, correlated to the occurrence of Ramadan, or of fasting mainly
occurring among women who, irrespective of fasting or not, would have had unhealthier
children anyway. Although the effects I find are often substantial in size, they are likely to
be underestimates of the true effect, mainly because I only know, based on people’s
birthdates, whether their mothers may have fasted, but do not know whether the mothers
actually did so. If not all Muslim-women who were pregnant during a Ramadan fasted,
then the effect of being exposed is larger than what my estimates suggest.
In Chapter 3, I look at teachers’ grading behavior. Although grading is an
important aspect of schooling, it is also a subjective evaluation procedure. Previous
studies show that ethnicity, independent of its correlates, may affect the grades students
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receive in school (Dee, 2004; Lindahl, 2007; Ouazad, 2008). This may happen due to
subjectivity in teachers’ grading behavior, i.e. teachers may give different grades to ethnic
minority students for the same work, but also because teachers may unintentionally treat
students differently because of their ethnicity, which consequently induces these students
to perform poorer.
I use an experiment in which 113 ethnic Dutch teachers each graded ten short
essays written by 11-year old students. Unknown to the teachers, the students’ names on
the essays were manipulated, so that the essays alternately appeared to be written by
ethnic Dutch and by ethnic Turkish / Moroccan students. I find that the average grade
given to essays does not differ with the purported ethnicity of the writer, despite evidence
supporting that teachers noticed and believed the manipulated ethnicity of the students. I
also find no subgroups of teachers that do exhibit such a direct grading bias: neither
subgroups who give ethnic minority students lower grades, nor subgroups who give them
higher grades. These findings rule out one important potential way in which ethnicity may
affect students’ grades. However, I do find that teachers have lower expectations from
ethnic minority students than from similar ethnic majority students and that they have
relatively unfavorable attitudes toward ethnic minorities in general. Both are likely to
unwittingly affect teacher behavior towards minority students, which may in an indirect
way affect the performance of ethnic minority students in school (Jussim & Harber, 2005).
Effects of being taught by ethnic majority teachers on minority students’ grades therefore
seem more likely to be indirect than direct.
Chapter 4 presents a meta-analysis in which 30 previous studies on the effect of
peer socioeconomic status (SES) on student achievement are systematically reviewed,
with the aim of understanding why the effects reported by these studies vary so much.
Results show that the size of the peer effect that researchers find is strongly related to how
they measure SES and to their choice of estimation model. Measuring SES dichotomously
(e.g. free lunch eligibility) or including several average SES variables in one model is
associated with smaller effect estimates than using a thoroughly constructed composite
that includes several of the dimensions of SES. Composition measured at cohort/school
level is associated with smaller effects than composition measured at class level.
Researchers estimating the peer effect without controlling in their model for prior
achievement or not taking into account the potential for omitted variables bias, risk
overestimating the effect. On the other hand, including in a model a large set of covariates
that are not well thought-over may lead to an underestimation of the peer effect, since it
artificially explains away the effect. Little evidence was found that effect sizes differ with
sample characteristics such as test type (language vs. math) and country. Estimates for a
hypothetical study, making a number of “ideal” choices, suggest that peer SES may
considerably affect academic achievement.
The meta-analysis in Chapter 5 reviews 13 studies on the effect of ethnic minority
share on students’ test score. This peer effect is usually treated as the same in nature,
irrespective of the ethnic group that is concerned. To structure the field, we introduce a
classification both in the type of ethnic group that causes the effect and in the type of
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group that is affected. From the existing research, it appears that peer effects are small in
general, but may be larger when the ethnic minority group that causes the effect is African
Americans in the USA, than when the minority group consists of immigrants. A high
ethnic minority share seems to affect the achievement from students with the same
ethnicity more, than the achievement of students belonging to the ethnic majority or
belonging to other ethnic minority groups. Effects of the share of immigrants on test
scores of ethnic majority students even seem to be close to zero. No evidence was found
that these peer effects may differ with the test type used (language vs. math). Robustness
checks confirm these results. Chapter 5 also discusses the risk of overestimation of this
peer effect that arises if researchers do not deal sufficiently with the potential for omitted
variables bias.
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Samenvatting
(Summary in Dutch)
Dit proefschrift bestaat uit vier essays over onderwijs en gezondheid. Elk essay kan
afzonderlijk worden gelezen, hoewel er tussen de onderwerpen die in de essays behandeld
worden een aantal verbindingen bestaan. Het eerste essay (Hoofdstuk 2) richt zich op
gezondheid. Het gaat over de effecten die Ramadan-vasten tijdens de zwangerschap heeft
op de gezondheid van het nageslacht. In het bijzonder gaat het daarbij over lange-termijn
effecten die vaak pas zichtbaar worden als de mensen wiens moeder tijdens de
zwangerschap had gevast, al volwassen zijn geworden. Hoofdstuk 3, 4 en 5 zijn essays
over onderwijs. Hoofdstuk 3 bespreekt een experiment dat is opgezet om te onderzoeken
of leraren andere cijfers geven aan leerlingen die tot een etnische minderheid behoren, dan
aan etnische meerderheidsleerlingen voor hetzelfde werk. Ik kijk daarnaast ook naar
mogelijke indirecte manieren waarop de etniciteit van een leerling zijn/haar cijfers kan
beïnvloeden: als een leraar lage verwachtingen en stereotypes heeft van etnische
minderheden, dan worden deze waarschijnlijk door de leerling opgemerkt, wat er mogelijk
voor kan zorgen dat hij/zij slechter gaat presteren. Hoofdstuk 4 en 5 zijn meta-analyses,
dat wil zeggen studies waarin de al bestaande onderzoeken over een bepaald onderwerp
worden samengenomen en vergeleken. Doel daarvan is te kijken wat het gemiddelde
effect uit deze eerdere onderzoeken is en waar het aan ligt dat zij verschillende effecten
vonden. Beide meta-analyses richten zich op “compositie-effecten”: de effecten op de
schoolprestaties van leerlingen, van het naar school gaan met medeleerlingen met
bepaalde kenmerken. In Hoofdstuk 4 is dit kenmerk de gemiddelde sociaaleconomische
status van de medeleerlingen; in Hoofdstuk 5 is dit het percentage etnische minderheden
onder de medeleerlingen. In beide gevallen gaat het om het effect hiervan op de
toetsscores die kinderen behalen. Eerdere studies hiernaar vonden sterk verschillende
effecten en Hoofdstuk 4 en 5 proberen de vraag te beantwoorden waardoor dit komt.
Hoofdstuk 5 kijkt, net als Hoofdstuk 3 naar verbanden tussen etniciteit van leerlingen en
toetsscores. Maar waar Hoofdstuk 3 keek naar effecten van de etniciteit van de individuele
leerling op zijn/haar eigen prestaties, kijkt Hoofdstuk 5 naar het effect van de etniciteit van
medeleerlingen op de prestaties van het kind.
Hoofdstuk 2 behandelt de lange-termijn effecten van Ramadan-vasten tijdens de
zwangerschap. Elk jaar vasten veel vrouwen van dageraad tot zonsondergang gedurende
deze Islamitische heilige maand. Medische theorieën over de effecten van ondervoeding
tijdens de zwangerschap suggereren dat dit mogelijk negatieve lange-termijn gevolgen zou
kunnen hebben voor de gezondheid van hun nageslacht (bv. Barker, 1997). Eerder
medisch onderzoek keek echter alleen naar andere soorten van ondervoeding tijdens de
zwangerschap, zoals hongersnood (bv. Roseboom et al., 2000) en er is nog maar erg
weinig onderzoek dat direct naar de effecten van Ramadan-vasten op de volgende
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generatie heeft gekeken. De studies naar Ramadan-vasten tijdens de zwangerschap die al
wel zijn gedaan, laten zien dat veel zwangere Moslimvrouwen vasten tijdens de
zwangerschap (gewoonlijk tussen de 70 en 90 procent, zie bv. Arab & Nasrollahi (2001)
en Malhotra et al. (1989)) en dat dit er vaak toe leidt dat zij te weinig voedsel consumeren
(Arab, 2004). Ander onderzoek laat zien dat er tijdens het Ramadan-vasten tekenen zijn
dat de gezondheid van foetussen die op dat moment in de baarmoeder zijn negatief wordt
beïnvloed (Mirghani et al., 2004; Mirghani et al., 2005). Maar tot dusverre is er slechts
één studie geweest die naar de effecten van blootstelling aan Ramadan-vasten vóór de
geboorte op de gezondheid later in het leven heeft gekeken. Almond & Mazumder (2008)
gebruikten gegevens over een dwarsdoorsnede van de Ugandese bevolking en vinden dat
mensen die voor hun geboorte blootgesteld waren aan Ramadan-vasten een grotere kans
hebben om als volwassene zicht-, gehoors- of mentale handicaps te hebben. Mijn
onderzoek bouwt voort op hun werk en op de methode die zij gebruikten.
Ik gebruik gegevens over een dwarsdoorsnede van de Indonesische bevolking die
enkele tienduizenden mensen, van baby’s tot bejaarden, bevat. Van deze mensen zijn
onder meer gezondheidsgegevens verzameld. Voor elk van deze mensen bepaal ik of ze
voor hun geboorte mogelijk aan vasten door hun moeder blootgesteld zijn geweest.
Hiervoor gebruik ik hun geboortedata en de data van alle Ramadans in de jaren 1900-2000
(de gegevens die ik gebruikte zijn verzameld in 2000). Iemand die net na een Ramadan is
geboren zou mogelijk blootgesteld geweest kunnen zijn, terwijl iemand die net voor een
Ramadan is geboren zeker niet blootgesteld is geweest (een zwangerschap duurt nu
eenmaal geen 11 maanden). Vervolgens vergelijk ik de gezondheid van de Moslims die
mogelijk blootgesteld waren met die van de zeker niet blootgestelde Moslims, waarbij ik
correcties toepas voor hun geslacht en leeftijd (oudere mensen zijn immers gemiddeld
minder gezond dan jongere). Ik vergelijk daardoor in feite twee groepen van mensen die
precies gelijk aan elkaar zijn, behalve dat de ene groep zeker niet, en de andere misschien
wel blootgesteld was. Ik ga daar nog een stap verder in door ook effecten van iemands
geboorteseizoen uit te filteren: het is denkbaar dat mensen die bijvoorbeeld in januari zijn
geboren gemiddeld ongezonder of juist gezonder zijn dan mensen die in juli zijn geboren.
Ramadan volgt de Islamitische maankalender. Dat betekent dat zij ieder jaar ongeveer 11
dagen eerder valt in de gewoonlijk gebruikte Gregoriaanse kalender. Hierdoor zitten er in
mijn database zowel mensen die in januari geboren zijn die zeker niet waren blootgesteld,
als mensen die (in een ander jaar) in januari geboren zijn, die mogelijk wel waren
blootgesteld. Door dit verschuiven van Ramadan over de jaren kan ik
geboorteseizoenseffecten uitfilteren en dat is belangrijk: als Ramadan altijd in december
zou vallen, en in januari geboren mensen gemiddeld ongezonder zijn, dan weet ik niet of
dit door de Ramadan komt, of doordat mensen die in de winter geboren zijn nu eenmaal
altijd ongezonder zijn. Als ik, nadat ik rekening heb gehouden met geslacht, leeftijd en
geboortemaand, nog steeds verschillen vind tussen de zeker niet, en de mogelijk wel
blootgestelde groep, dan moet dat wel aan die blootstelling liggen.
Ik kijk in mijn analyses eerst naar de algemene gezondheid van mensen, zoals die
beoordeeld is door verpleegkundigen. Ik vind dat mensen die in de baarmoeder
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blootgesteld waren aan Ramadan-vasten gemiddeld een slechtere gezondheid hebben en
dat zij ook zelf aangeven vaker ziek te zijn. Dit effect is vooral groot onder mensen die al
ouder zijn (45+). Blootstelling aan Ramadan heeft een negatief effect, ongeacht in welk
deel van de zwangerschap de Ramadan viel: net na de bevruchting, vlak voor de geboorte
of ergens daar tussenin.
Hierna kijk ik naar specifieke aspecten van de gezondheid die negatief beïnvloed
zouden kunnen zijn; in het bijzonder focus ik daarbij op gezondheidskenmerken waarop
volgens de medische theorie effecten te verwachten zijn, zoals hartproblemen, diabetes
type 2 en nierproblemen. Ik vind dat onder oudere mensen die voor hun geboorte aan
Ramadan-vasten waren blootgesteld, symptomen die mogelijk indicatief zijn voor deze
problemen substantieel vaker voorkomen. Opvallend daarbij is dat mijn resultaten vrij
exact de voorspellingen uit de medische theorie volgen: pijn op de borst komt
bijvoorbeeld zoals voorspeld vooral vaker voor onder mensen die vroeg in de
zwangerschap een Ramadan meemaakten, terwijl wonden die lang duren om te genezen
(een ruwe indicator voor type 2 diabetes) vooral vaker voorkomt onder mensen die laat in
de zwangerschap waren blootgesteld. Een volgend punt waar ik naar kijk is het geslacht
van de Indonesische Moslims. In de baarmoeder zijn jongetjes kwetsbaarder voor
ongunstige omstandigheden zodat, door miskramen en sterfte rond de geboorte, zou
kunnen worden verwacht dat er een lager percentage mannen is onder degenen die tijdens,
en in de maanden na de Ramadan zijn geboren. Dit blijkt inderdaad het geval te zijn.
Tenslotte zijn degenen die blootgesteld waren gemiddeld wat kleiner en wegen ze minder.
Hoewel de effecten die ik vind vaak substantieel van grootte zijn, zijn het toch
waarschijnlijk onderschattingen van het echte effect van Ramadan-vasten tijdens de
zwangerschap. Ik weet immers niet of iemands moeder daadwerkelijk heeft gevast, maar
alleen of de moeder mogelijk heeft gevast. Als niet alle moeders die tijdens een Ramadan
zwanger waren vastten, dan is het daadwerkelijke effect van blootstelling groter dan wat ik
nu inschat.
Ik voer ook enkele checks uit om te kijken of het effect dat ik vind wel oorzakelijk
is. Stel bv. dat Ramadan toevallig enkele keren samenviel met een natuurramp, dan kan
het lijken of Ramadan de gezondheidseffecten veroorzaakte, terwijl het eigenlijk de
natuurrampen waren. Als dit zo is, dan zouden ook niet-Moslims die na een Ramadan zijn
geboren (en die dus dezelfde natuurrampen meemaakten) gemiddeld minder gezond
moeten zijn. Dit blijkt niet het geval te zijn. Een andere mogelijkheid is dat vrouwen die
een kind krijgen tijdens of na een Ramadan, sowieso ongezondere kinderen zouden
hebben gehad, ongeacht of ze nu zouden vasten of niet. Dit kan het geval zijn als bv.
gezondheidsbewuste vrouwen hun zwangerschap bewust zo plannen dat ze de Ramadan
vermijden. Ik vind hier geen bewijs voor: vrouwen die tijdens een Ramadan zwanger
waren verschillen niet van vrouwen wiens zwangerschap geheel buiten de Ramadan viel.
Andersom zijn er juist wel gezondheidsverschillen tussen kinderen die dezelfde moeder
hebben, maar waarvan het ene kind wel, en het andere niet in de baarmoeder had gezeten
tijdens een Ramadan.
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Hoofdstuk 3 gaat over de vraag of de etniciteit van leerlingen, onafhankelijk van
alle zaken die in de praktijk met etniciteit blijken samen te hangen (bv. lager opgeleide
ouders, andere thuistaal), de cijfers die zij op school halen beïnvloedt. De cijfers die
leerlingen op school halen, kunnen belangrijke gevolgen voor hen hebben. Cijfers worden
echter meestal bepaald op een manier die veel ruimte laat voor subjectiviteit. Cijfers voor
opstellen, bijvoorbeeld, worden niet bepaald door simpelweg (objectieve) fouten te tellen,
maar bevatten ook een vrij subjectief oordeel over zaken als stijl en begrijpelijkheid.
Eerder onderzoek heeft laten zien dat die subjectiviteit mogelijk bepaalde groepen
leerlingen zou kunnen benadelen. Etnische minderheidsleerlingen lijken bijvoorbeeld
andere cijfers te halen wanneer hun leraar tot de etnische meerderheid behoort, dan
wanneer hun leraar net als zij tot de etnische minderheid behoort (Dee, 2005). Dit kan
komen door de subjectiviteit bij het geven van cijfers door leraren, waarbij
minderheidsleerlingen lagere cijfers krijgen voor hetzelfde werk van etnische
meerderheidsleraren, maar het kan ook zo zijn dat etnische minderheidsleerlingen
daadwerkelijk anders gaan presteren als hun leraar tot de etnische meerderheid behoort.
Dat laatste kan gebeuren als leraren leerlingen (onbedoeld) anders behandelen vanwege
hun etniciteit, wat ervoor zorgt dat deze leerlingen zich minder in gaan spannen en
vervolgens ook slechter gaan presteren, of als leerlingen reageren op kenmerken van de
leraar (bv. rolmodel-effecten als de leraar tot de etnische minderheid behoort). Het
onderzoek in Hoofdstuk 3 richt zich voornamelijk op het eerste: de “directe
cijfervertekening”, waarin de cijfers die een leraar geeft worden beïnvloed door de
etniciteit van de leerling, maar het gaat ook in op de andere, indirecte, manieren waarop
etniciteit cijfers kan beïnvloeden, namelijk door leraar-leerling interacties te beïnvloeden,
wat vervolgens de leerling tot andere prestaties aanzet.
113 etnisch Nederlandse leraren beoordeelden elk tien korte opstellen geschreven
door elf jaar oude leerlingen. Zonder dat de leraren het wisten, waren de namen van de
leerlingen veranderd, zodat het soms leek alsof de opstellen door etnisch Nederlandse
leerlingen waren geschreven en soms alsof ze door etnisch Turkse of Marokkaanse
leerlingen waren geschreven. De experimentele opzet maakt het mogelijk om te
onderzoeken of leraren voor hetzelfde werk aan etnische minderheidsleerlingen andere
cijfers geven dan aan etnische meerderheidsleerlingen.
Ik vind dat leraren gemiddeld noch lagere, noch hogere cijfers geven aan etnische
minderheidsleerlingen; dit ondanks dat er duidelijke aanwijzingen waren dat de leraren de
experimenteel toegewezen etniciteit van de leerlingen waarnamen en geloofden. Ik vind
ook geen subgroepen van leraren die etnische minderheidsleerlingen lagere of hogere
cijfers geven. Deze resultaten betekenen dat één mogelijke manier waarop etniciteit de
cijfers van leerlingen zou kunnen beïnvloeden, afvalt.
Nadat de leraren cijfers hadden gegeven, gaven zij ook een verwachting voor het
middelbare schooltype dat de leerling die het opstel had geschreven aan zou kunnen. Hier
vond ik wel een effect: leraren bleken lagere verwachtingen te hebben van etnisch Turkse
en Marokkaanse leerlingen dan van vergelijkbare etnisch Nederlandse leerlingen. Aan het
einde van het onderzoek vulden de leraren een internetvragenlijst in, waarin, behalve
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achtergrondkenmerken van leraren, ook hun attitudes (algemene evaluaties of opinies) ten
aanzien van etnische minderheden werden gemeten. Het bleek dat leraren relatief
ongunstige attitudes hebben ten aanzien van etnische minderheden in het algemeen. Van
zowel de verwachtingen als van de attitudes is het waarschijnlijk dat zij (op onbewuste
wijze) beïnvloeden hoe de leraar met de leerling communiceert en hoe hij deze in de klas
behandelt, wat er vervolgens voor kan zorgen dat de leerling slechter gaat presteren. Zo is
het bijvoorbeeld uit psychologisch onderzoek bekend dat als een leraar ongegrond lage
verwachtingen van een leerling heeft, deze leerling ook daadwerkelijk slechter gaat
presteren (Jussim & Harber, 2005). De hoofdconclusie uit dit onderzoek is dat als er een
effect is op de schoolprestaties van etnische minderheidsleerlingen van onderwezen
worden door leraren die tot de etnische meerderheid behoren, het waarschijnlijker is dat
dit effect indirect (via leraar-leerling interactie) is, dan dat dit effect direct is (lagere cijfers
voor hetzelfde werk).
Hoofdstuk 4 is een meta-analyse waarin dertig eerdere studies worden vergeleken
die alle keken naar het effect van de sociaaleconomische status (SES) van medeleerlingen
op de schoolprestaties van kinderen. Doel van deze systematische vergelijking is erachter
te komen hoe het komt dat deze eerdere studies sterk wisselende effecten vonden. Het is
een bekend gegeven dat leerlingen met een hogere SES (bv. kinderen met hoger opgeleide
ouders) gemiddeld beter presteren op school. Als de SES van hun school- en klasgenoten
een apart effect hier bovenop heeft (men noemt dit “peer effects” of compositie-effecten),
dan heeft dit onder meer gevolgen voor debatten over schoolkeuze. Vrije schoolkeuze
vergroot vaak de mate waarin leerlingen met vergelijkbare sociaaleconomische
achtergronden naar dezelfde scholen gaan. Hoogopgeleide of rijke ouders kiezen vaak
dezelfde scholen voor hun kind, bijvoorbeeld omdat zij vaker voor een bepaald type
onderwijs kiezen, of omdat zij bereid zijn verder te reizen om hun kind naar een bepaalde
goed aangeschreven school te brengen. Gevolg is dat bepaalde scholen veel kinderen van
hoogopgeleide of rijke ouders krijgen. Kinderen van laagopgeleide of armere ouders
komen ook vaker bij elkaar op school te zitten. Als dit soort segregatie naar SES optreedt
en er compositie-effecten bestaan, dan profiteren leerlingen met een hoge SES ervan dat
zij medeleerlingen hebben die ook een hoge SES hebben, terwijl de schoolprestaties van
leerlingen met een lage SES eronder lijden dat zij weinig medeleerlingen hebben met een
hoge SES. Het compositie-effect vergroot dan de prestatiekloof tussen hoge- en lage-SES
leerlingen.
Eerdere studies naar dit compositie-effect vonden sterk verschillende effecten. De
hypothese die in deze meta-analyse getoetst wordt is dat deze variatie in resultaten
samenhangt met hoe in deze eerdere studies SES gemeten werd en met de keuze van hun
statistische schattingsmodellen. SES kan bijvoorbeeld gemeten worden met een maat als
of de leerlingen uit een arm gezin komen en daarom recht hebben op een gratis
schoolmaaltijd (dit wordt in de Verenigde Staten vaak gebruikt). Deze maat is erg
onnauwkeurig, omdat dit voor een leerling van jaar tot jaar kan wisselen zodat het niet
zoveel over de leerling zelf zegt en omdat er maar twee waardes mogelijk zijn: ofwel de
leerling krijgt het, ofwel de leerling krijgt het niet. Er is natuurlijk veel meer variatie
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tussen leerlingen in hun sociaaleconomische achtergrond dan alleen maar deze twee
waarden. Veel nauwkeuriger is bijvoorbeeld een samengestelde SES-maat, waarin zowel
de opleiding als het beroep van de ouders is meegenomen. Het blijkt dat onderzoekers die
het eerste soort maat gebruikten duidelijk kleinere effecten vonden dan onderzoekers die
het tweede soort maat gebruikten. Dat komt door de grotere ruis in het eerste geval.
Daarnaast kan de SES van de medeleerlingen gemeten worden als het gemiddelde van de
klas, of als het gemiddelde van de jaarlaag of zelfs van de hele school. De klasgenoten van
een leerling zijn veel belangrijker voor hem dan andere schoolgenoten. Als een
onderzoeker de SES van de medeleerlingen op het niveau van de jaarlaag of van de school
meet, dan bevat die meting daarom vrij veel ruis. Dit verklaart waarschijnlijk waarom
onderzoekers die de SES van de medeleerlingen op klasseniveau meetten grotere effecten
vonden dan onderzoekers die deze op jaarlaag- of schoolniveau meetten.
Een ander belangrijk punt is dat een onderzoeker die zich onvoldoende bewust is
van de moeilijkheden van het meten van het compositie-effect, dit effect makkelijk kan
overschatten. Die moeilijkheid betreft vooral het probleem van oorzakelijkheid: als een
leerling die naar een school met een lage gemiddelde SES gaat slecht presteert, kan dit
(inderdaad) komen door de medeleerlingen, maar dat hoeft niet per sé zo te zijn.
Misschien had deze leerling op elke school wel vrij slecht gepresteerd, ongeacht de
medeleerlingen. Dat deze leerling (of zijn ouders) voor de school met een lage gemiddelde
SES koos, zegt namelijk misschien wel iets over deze leerling (bv. hij is niet zo
gemotiveerd voor school, of zijn ouders vinden school niet zo belangrijk). De onderzoeker
die hier onvoldoende rekening mee houdt, kan gemakkelijk het effect van de
medeleerlingen verwarren met het effect van ongemeten kenmerken van de leerling (bv.
zijn motivatie of de ondersteuning van zijn ouders zijn beide ongemeten zaken die zijn
schoolprestaties beïnvloeden). Uit de meta-analyse blijkt inderdaad dat onvoldoende
rekening houden met dit oorzakelijkheidsprobleem snel tot overschatting van het
compositie-effect leidt. De meta-analyse gaf minder bewijs ervoor dat het compositieeffect verschilt met of naar taal- of naar rekenscores werd gekeken, of met het land waarin
de studie plaatvond. De meta-analyse gaf ook een schatting voor een hypothetische studie,
die zo goed mogelijk aan een aantal kwaliteitscriteria zou voldoen. Deze schatting
suggereert dat de SES van medeleerlingen een substantieel effect op schoolprestaties kan
hebben.
Hoofdstuk 5 is een meta-analyse waarin 13 eerdere studies worden vergeleken die
het effect op toetsscores onderzochten van het aandeel etnische minderheden onder de
medeleerlingen. In veel landen zijn etnische minderheidsleerlingen sterk ongelijk verdeeld
over scholen. Bijvoorbeeld in landen als de Verenigde Staten en Nederland, gaat het
grootste deel van de etnische minderheidsleerlingen naar scholen waarin etnische
minderheden de meerderheid van de schoolpopulatie vormen (Gijsberts, 2003; Rumberger
& Palardy, 2004). Een vaak gehoord idee onder beleidsmakers en in de media is dat dit
hoge aandeel etnische minderheden een negatief effect heeft op de leerprestaties van de
leerlingen in deze scholen en dit wordt dan vaak genoemd als een argument voor
desegregatie of menging. Er is echter nog veel onduidelijk over dit effect. Deze meta164

analyse probeert daarom meer duidelijkheid te krijgen door te onderzoeken waardoor de al
bestaande studies verschillende resultaten vonden voor het effect op toetsscores van het
etnische minderheidsaandeel onder de medeleerlingen.
In deze meta-analyse ligt in het bijzonder nadruk op verschillen in effect tussen
etnische groepen: hoewel in het publieke debat vaak geen onderscheid wordt gemaakt, zou
het goed kunnen zijn dat bijvoorbeeld het effect van het aandeel Afro Amerikanen in
scholen in de VS verschilt van het effect van het aandeel immigranten in scholen in
diverse landen. En de schoolprestaties van leerlingen die zelf tot de etnische minderheid
behoren zouden sterker beïnvloed kunnen worden door het minderheidsaandeel dan de
prestaties van leerlingen die tot de etnische meerderheid behoren. In de meta-analyse
wordt een onderscheid geïntroduceerd in de etnische groepen die het effect “veroorzaken”:
immigranten, Afro Amerikanen en oorspronkelijke bewoners zijn drie
minderheidsgroepen die op enkele belangrijke punten van elkaar verschillen. Ook wordt
een onderscheid gemaakt in de etnische groepen waarvan de prestaties beïnvloed worden:
effecten op leerlingen die tot de etnische meerderheid behoren verschillen mogelijk van
effecten op leerlingen die tot verschillende etnische minderheidsgroepen behoren.
De tot nu toe uitgevoerde studies naar dit onderwerp duiden erop dat het effect op
schoolprestaties van het etnische minderheidsaandeel onder de medeleerlingen over het
algemeen klein is, maar dat dit effect waarschijnlijk groter is als de etnische
minderheidsgroep Afro Amerikanen in de VS betreft dan wanneer de minderheidsgroep
uit immigranten bestaat. Een hoog aandeel van medeleerlingen die tot een bepaalde
etnische minderheid behoren, lijkt een sterker effect te hebben op de prestaties van
kinderen die tot diezelfde etnische groep behoren dan op de prestaties van kinderen die tot
de etnische meerderheid of tot een andere etnische minderheidsgroep behoren. Het effect
van het aandeel immigranten op de toetsscores van etnische meerderheidsleerlingen lijkt
zelfs dicht bij nul te liggen. Er werd geen bewijs gevonden dat deze compositie-effecten
verschillen tussen taal- en rekentoetsen.
Dat het compositie-effect van etniciteit vrij klein lijkt te zijn, hoeft niet automatisch
te betekenen dat het geen zin heeft om te proberen scholen etnisch gemengder te krijgen.
Een klein effect over vele jaren, kan toch behoorlijk optellen. Bovendien kan er een
nettowinst worden behaald, omdat het positieve effect van menging op etnische
minderheidsleerlingen groter is dan het negatieve effect hiervan op leerlingen die tot de
etnische meerderheid behoren. (Hoewel daar weer tegenin kan worden gebracht dat de
kosten van menging vrij hoog kunnen zijn ten opzichte van bescheiden baten.) Daarnaast
kunnen er nog heel andere argumenten zijn waarom men wil dat kinderen naar school
gaan met kinderen van andere etniciteiten. Dat is echter een politieke discussie. Onderzoek
kan hierbij alleen een ondersteunende rol bieden door politici in staat te stellen beleid te
ontwikkelen dat op hard bewijs is gebaseerd.
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