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Abstract

We explore the relationship between exposure to violence during childhood
perpetrated by adults inside the home and educational outcomes in the context
of higher than average rates of violence in Cape Town, South Africa and the
disproportionate exposure to violence of young South Africans (black and
coloured youth in particular). We match official police murder statistics at the
neighbourhood level to the Cape Area Panel Study to provide a unique
descriptive analysis of violence in Cape Town and we determine the extent of
selection bias using matching techniques. Using three measures of educational
outcomes (numeracy and literacy test scores, dropout and high school exam
results), we: (i) estimate kernel density functions of continuous educational
outcomes measures by race and exposure to violence during childhood; (ii)
remove constant differences in unobserved family and neighbourhood
background that may bias the results by using sibling and neighbourhood fixed
effect models; (iii) check the robustness of our sibling fixed effect regressions by
including birth order effects. In the neighbourhood fixed effect regressions, the
measures of exposure to violence are significant and have a large negative effect
on educational outcomes (with the exception of literacy scores). In the sibling
fixed effect regressions, the effect remains for two of the four measures of
exposure to violence during childhood. The measure of exposure to emotional
violence during childhood is least affected by selection bias and the only
measure robust to the inclusion of birth order effects.



Introduction

The United Nations Study on Violence against Children defines violence against
children as “the intentional use of physical force or power, threatened or actual,
against a child, by an individual or group, that either results in or has a high
likelihood of resulting in actual or potential harm to the child’s health, survival,
development or dignity” (OHCHR, 2006: 6). This definition highlights the
adverse consequences of exposure to violence and incorporates the fact that
violence can be threatened or actual. The distinction between threatened and
actual violence allows us to differentiate direct from indirect exposure to
violence. Direct exposure to violence refers to victimisation (including
emotional violence such as threats of violence) while indirect exposure to
violence is when an individual is a witness to an act of violence." Violence
against children can take place at home within the family, at school and in
educational settings, in care and justice systems, in work settings or in the
community. In this study we focus on the consequences of direct and indirect
violence against children perpetrated by adults within the home.

Given the scale of violence in Cape Town, the disproportionate exposure to
violence of young South Africans (black and coloured youth in particular) and
established relationships between exposure to violence and a range of adverse
outcomes, we are interested in the relationship between exposure to violence
during childhood and educational outcomes during adolescence and adulthood.?
We consider both intermediate educational outcomes (test scores) and final
educational outcomes (exam results during the final year of high school and
years of schooling). The relationship between exposure to violence during
childhood and educational outcomes is based on the manner in which adverse
experiences during childhood: (i) affect the formation of cognitive and non-
cognitive skills; and (ii) induces a vulnerability to periods of acute stress.’

! There are broader definitions of violence that conceptualise violence along a continuum
from direct physical assault to symbolic violence and normalised everyday violence (see
Scheper-Hughes and Bourgois, 2004). Even broader definitions include the concept of
structural violence, which refers to historically and institutionally embedded violence that
constrain the individual agency of the poor such as exploitation, exclusion, inequality and
injustice (see Galtung, 1969 and Farmer, 2004).

Z These findings are from a separate paper that explores the experience of violence by young
people in Cape Town.

* Cognitive skills are intelligence or mental ability where intelligence is defined as the “ability
to understand complex ideas, to adapt effectively to the environment, to learn from
experience, to engage in various forms of reasoning, to overcome obstacles by taking
thought” (Neisser et al., 1996: 77). Non-cognitive skills include patience, self-control,
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Evidence from neuroscience indicates that because childhood is a period of
heightened sensitivity to positive and negative influences, adverse experiences
or stress during early childhood can cause permanent changes to brain
architecture and gene expression in a manner that influences the formation of
cognitive and non-cognitive skills (see Knudsen et al., 2006). And, evidence
from the epidemiology literature indicates that parents are the active ingredients
of environmental influence during childhood (see Shonkoff, and Phillips, 2000).
Taken together, this suggests that violence perpetrated by parents against
children inside the home during childhood may impose a heavy developmental
burden. The implications of these findings for the formation of cognitive and
non-cognitive skills (and therefore educational outcomes) is formalised by the
human skill formation model.”

The human skill formation model, which is developed in Cunha et al. (2006), is
concerned with how skills are formed over the life cycle of an individual. In
particular, it emphasises the role of parents in shaping both cognitive and non-
cognitive skills through genetic endowments and pre- and post-natal
environments (see Cunha et al., 2006, Cunha and Heckman, 2007 and 2009, and
Cunha et al., 2010). In this model, each agent possesses a vector of cognitive
and non-cognitive skills at each stage, which are used with different weights in
different tasks. The process by which these cognitive and non-cognitive skills
are produced is governed by a multi-stage technology, where all skills produced
are a function of the inputs or investments at that stage.

Cunha and Heckman (2007) highlight two important features of the multi-stage
technology: self-productivity and dynamic complementarity. Self-productivity
has two elements: (i) skills produced during one stage persist into future periods;
and (ii) non-cognitive skills may interact with cognitive skills to produce better
outcomes (e.g. self-control and motivation may promote more vigorous
acquisition of cognitive skills).> Dynamic complementarity refers to the idea that
skills produced during one stage raise the productivity of investment at
subsequent stages (therefore, investments in one period are more productive
when there is a high level of capability in an earlier period). This model of skill
formation consists of multiple stages of childhood where inputs at different

temperament, motivation and time-preference. See Almlund et al. (2011) for a more detailed
discussion.

* An similar (less formal) theoretical model entitled the life-course perspective is reviewed by
Furstenberg et al. (1987). According to the life-course perspective, which emphasises the role
of family in shaping intellectual and social development of children, experiences early in life
shape the behaviour and educational performance of adults (Moréan et al., 2004).

> Almlund et al. (2011) provide detailed evidence of how cognitive skills and non-cognitive
skills (what they refer to as personality traits) interact to influence academic performance.
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stages are complements and where there is self-productivity of investment
(Cunha and Heckman, 2007). Self-productivity and dynamic complementarity
suggest that early adverse experiences may be especially detrimental to the
human skill formation process because it may affect later stages of cognitive and
non-cognitive skills development through the overall (accumulated) level of
cognitive and non-cognitive skills and the efficiency with which cognitive and
non-cognitive skills are produced.

It is well documented in the developmental psychology and epidemiology
literature that exposure to violence during childhood is associated with various
adverse outcomes. In one of the earliest studies, Bell and Jenkins (1991) showed
that exposure to trauma, especially violence in the family, interferes with a
child’s normal development of trust and later exploratory behaviour, which lead
to the development of autonomy. Several studies find an association between
exposure to violence during childhood and anxiety, depression, attention-deficit
or hyperactivity disorder and aggressive behaviour due to changes in brain
functioning caused by elevated cortisol levels (see Famularo et al., 1992,
Cooley-Quille et al., 1995, Schwab-Stone et al., 1995, Gorman-Smith and
Tolan, 1998 and Guerra et al., 2003). Other studies have found an association
between exposure to violence during childhood and increased risk of
schizophrenia and substance abuse (see Felitti et al., 1998 and Kendler et al.,
2000) as well as diabetes, heart disease, and immune disorders (see Felitti et al
1998 and Francis et al., 1999).

There are several studies from South Africa that confirm findings from the
international literature. In one of the earliest studies from Cape Town, Ensink et
al (1997) use a survey to determine exposure to community violence and
questionnaires and clinical assessments to elicit post-traumatic stress disorder
(PTSD) symptoms in a sample of 60 children aged 10-16 from Khayelitsha. The
authors find that 95% had witnessed violent events, 56% had experienced
violence themselves and 22% met criteria for PTSD. Using a sample of grade 10
adolescents in secondary schools in the Western Cape, Seedat et al. (2000)
found a positive association between violent and multiple traumas and PTSD
symptoms in adolescents. Barbarin et al. (2001) found that exposure to violence
had a significant negative association with psychological functioning that was
independent of gender and socioeconomic status and the main negative effects
occurred in the domains of attention, aggression, and anxiety-depression. Using
interviews with high school students in Cape Town, Ward et al. (2001) found
positive associations between symptoms for PTSD and depression and exposure
to several types of violence.



This review of the human skills formation perspective and the literature on the
adverse consequences of exposure to violence during childhood, suggest the
relationship between exposure to violence during childhood and educational
outcomes is governed by two transmissions mechanisms. First, to the extent that
the adverse mental and physical health outcomes associated with exposure to
violence during childhood disrupt the formation of non-cognitive skills,
exposure to violence during childhood may have an impact on educational
outcomes. Given the association between exposure to violence during childhood
and anxiety, depression and behavioural disorders later in life, it seems likely
that exposure to violence during childhood affects the formation of non-
cognitive skills such as patience, self-control, temperament, motivation and
time-preference. To the extent that exposure to violence during childhood
affects the formation of non-cognitive skills, it may affect educational outcomes
through a direct impact on non-cognitive skills and may also have an indirect
impact through the importance of these non-cognitive skills for the acquisition
of cognitive skills. This is confirmed by evidence from the psychology literature
that shows the importance of non-cognitive skills for schooling performance of
children and adolescents (see Wolfe and Johnson, 1995 and Duckworth and
Seligman, 2005). Heckman (2000), Carneiro and Heckman (2003) and Heckman
et al. (2006) take this research further and show that both cognitive and non-
cognitive skills matter for academic performance and educational attainment
(what we broadly refer to as educational outcomes).

Second, the fact that exposure to violence during childhood is associated with a
range of adverse physical and mental health outcomes later in life that are
known to manifest or worsen in relation to acute or chronic life stress, suggests
that adverse experiences during childhood may induce a vulnerability to the
effects of stress during adolescence and adulthood (Heim and Nemeroff, 2001.:
1024). To the extent that exposure to violence during childhood induces a
vulnerability to stress during adolescence and adulthood, it may affect
educational outcomes since academic performance is generally measured during
periods of acute stress (such as tests or exams). Evidence from the neuroscience
and developmental psychology literature shows that high levels of stress can
impair academic performance due to the effect of elevated stress on memory
loss (see Sauro et al., 2003, McEwen and Sapolsky, 1995 and Lupien et al.,
2007). This view is consistent with social-psychological strain theory developed
by Agnew (1992), which focuses on exposure to violence during childhood as a
source of acute stress.

The extent to which exposure to violence during childhood affects the human
skill formation process (and consequently educational outcomes) depends on
how an individual responds to the stress associated with direct or indirect



violence. The transmission mechanisms that govern the relationship between
exposure to violence and educational outcomes through its impact on cognitive
and non-cognitive skills depend on: (i) individual characteristics (age, gender,
individual personality or resilience and role within the family); (ii) the nature of
the exposure to violence (type (severity), timing, frequency and length); and (iii)
the presence of support systems (such as other family or school). Holt et al.
(2008: 805) provide a summary of the literature on the differential impact of
exposure to violence between boys and girls, Schwartz and Proctor (2000) show
that the impact of exposure to violence related to being a victim differs
significantly from that related to witnessing violence and Barbarin et al. (2001)
provide evidence of the positive role of support systems (such as positive family
relationships or school support).

The human skills formation process provides a theoretical framework within
which to explore the relationship between exposure to violence and educational
outcomes. In a separate descriptive paper we identified the main motivation for
studying the consequences of exposure to violence, which is based on the
relationship between violence and adverse welfare effects as well as its impact
on equality of opportunity. The consequences of a disruption in the human skills
formation process allow us to identify another motivation for studying the
consequences of exposure to violence. To the extent that exposure to violence
during childhood causes negative consequences for academic performance or
educational attainment, it may inhibit the production benefits of education
(lifetime earnings) as well as the non-production benefits of education for the
young adult affected by exposure to violence.®

Furthermore, to the extent that exposure to violence causes an individual to drop
out of school (due to poor grades related to a counterproductive learning
environment, for example), it will affect the efficiency of the education system
as well as labour productivity. Hanushek et al. (2006: 3) highlight two adverse
consequences of dropout: (i) the investment-benefit perspective on school policy
highlights potential lost productivity from premature school dropout (this should
be clear from the discussion of the production of cognitive and non-cognitive
skills); and (ii) the cost of education-efficiency perspective suggests that if the
objective is to get a given number of students through some level of schooling,
having students drop out earlier raises the cost of achieving that goal. Also,
having disproportionately large numbers returning dropouts or grade repeaters in
schools may distort normal instruction and raise the overall cost of education.

® Lochner (2011) provides an overview of the non-production benefits of education in three
areas: (i) the effect of educational attainment and school quality on participation in crime; (ii)
the effect of educational attainment on health and life expectancy; and (iii) the effect of
education on citizenship, political participation and democracy.
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In this paper we explore the relationship between exposure to violence during
childhood and educational outcomes in the context of higher than average rates
of violence in Cape Town, South Africa and the disproportionate exposure to
violence of young South Africans (black and coloured youth in particular). The
relationship between exposure to violence and educational outcomes has
received some attention by economists.’

In one of the earliest studies, Grogger (1997) used High School and Beyond data
from the United States to explore the impact of local violence on high school
graduation. He used responses by high school principals to questions about: (i)
fights among students; (ii) conflicts between students and teachers; and (iii)
students bringing weapons to school to construct an index of school violence
(Grogger, 1997: 662). His findings indicate that moderate levels of violence
reduce the likelihood of graduation from high school by 5% and lower the
probability that a student will attend college by 7% (Grogger, 1997: 659).

In a more recent study, Aizer (2008) used two measures of violence (the rate of
hospitalisations for assault from California Hospital Discharge data to create
measures of violence at the zipcode level and police data by reporting districts in
Los Angeles) to determine the impact of violence on cognitive test scores. The
study uses both family and neighbourhood fixed effects models to control for
unobserved family and neighbourhood disadvantage. Once the author controls
for unobserved underlying disadvantage, the impact of violence declines for
some child outcomes, but it is still significant for others (having violent peers,
for example).

Sharkey (2009) uses data from the Project on Human Development in Chicago
Neighbourhoods merged with homicide data in Chicago from 1994 to 2002 and
neighbourhood fixed effects to assess the impact of recent local homicides on
cognitive assessments among children. He finds that African American children
from neighbourhoods across Chicago interviewed within a week of a murder in
their neighbourhood had achievement test scores one-half standard deviations
lower than other children.

There is also some evidence from Latin America where many countries have
similar levels of violence to South Africa. Using data from Chile and Nicaragua,

” The theoretical and empirical literature in economics have traditionally focused on two
aspects of the economics of crime and violence: (i) the determinants of the decision to
participate in crime (following from the pioneering theoretical work by Becker, 1968; see
Freeman, 1999 for an empirical overview); and (ii) the adverse welfare effects of violent
crime (including the economic costs of crime and the direct and indirect effects of violent
crime).



Morrison and Orlando (1997) find that children who are exposed to domestic
violence are more likely to have disciplinary problems at school and repeat
grades and Knaul and Ramirez (2005) find a relationship between child abuse
and educational attainment in Columbia and Mexico. The findings reviewed
here are consistent with studies that document the negative educational shocks
endured by children in the aftermath of violent conflicts (de Walque 2006;
Akresh and de Walque, 2008; Blattman and Annan, 2010; and Shemyakina,
2011).

To our knowledge, similar studies have not been conducted for South Africa.
My key contribution is to provide the most robust estimate of the relationship
between exposure to violence during childhood and educational outcomes in the
absence of exogenous variation in exposure to violence. Other contributions
include the use of matching techniques to establish the extent of selection bias in
the measures of exposure to violence and the inclusion of birth order effects and
birth location effects. In addition, the neighbourhood fixed effect regressions
performed here are based on a unique spatial definition of Cape Town
neighbourhoods created by matching police precinct boundaries to the Cape
Area Panel Study. Finally, | contribute to the literature on empirical evidence for
the recently completed theoretical work on the human skills formation process.
These contributions permit a better understanding of the long-term impacts of
adverse childhood experience in the context of high rates of violence.

The remainder of this paper is organised as follows: first, we introduce a
longitudinal study of the lives of young people in metropolitan Cape Town (the
Cape Area Panel Study) and provide an overview of the four measures of
exposure to violence during childhood, the three measures of educational
outcomes and the two sibling samples. Second, we conduct a descriptive
analysis, including an exploration of average educational outcomes by
neighbourhood, examine the extent of “selection into exposure to violence bias”
for each measure of exposure to violence during childhood and a non-parametric
examination of the relationship between numeracy test scores and matric results
on the one hand and exposure to violence during childhood on the other. Third,
we introduce the empirical strategy, which is based on the reduced-form
literature on the determinants of educational outcomes. Finally, we conduct
neighbourhood and sibling fixed effect regressions to determine whether
exposure to violence during childhood has an impact on educational outcomes
during adolescence.



Data

The analysis in this paper relies on data from three sources: the Cape Area Panel
Study (CAPS), the 2001 Census and the South African Police Service (SAPS).
CAPS is a longitudinal study of the lives of young people in metropolitan Cape
Town, South Africa® Cape Town is the third largest city in South Africa
(Statistics South Africa, 2011) and an ideal setting for our study due to its: (i)
higher than average violent crime rates; (ii) large variation in violent crime
across neighbourhoods; and (iii) substantial numbers of white, coloured, and
black residents, which allow unique opportunities for the study of the post-
apartheid experience of violence by young people from diverse backgrounds.
Wave 1 of CAPS collected interviews from about 4,750 randomly selected
young people aged 14-22 in August-December, 2002. Household, school, work,
childbearing and sexual behaviour data were collected for each young adult in
the sample.

The table below reports the weighted and unweighted sample characteristics for
Wave 1. The sampling weights adjust for three elements of the CAPS sample
design: (i) oversampling of black and white households to ensure racial
distribution that matched the 1996 Census; (ii) differential sampling of
households with and without young adults; and (iii) the addition of secondary
households (backyard shacks) into the sample of screener households (Lam et
al., 2008: 39). The sample weight, weightyr, adjusts for the three elements of
sample design mentioned above as well as household and young adult non-
response. Using weightyr creates a weighted distribution of 14-22 year-olds by
population group that is within one percentage point of the population group
distribution in Cape Town in the 1996 census (Lam et al., 2008).

There are slightly more females than males in Wave 1 of CAPS, the mean age is
approximately 18 years, 3% of the young adults live in a household that receives
a government grant, the mean household size is 5, 6% of the young adults in the
sample indicate that their mother is deceased, 31% live in female-headed

® The Cape Area Panel Study Waves 1-2-3 were collected between 2002 and 2005 by the
University of Cape Town and the University of Michigan, with funding provided by the U.S.
National Institute for Child Health and Human Development and the Andrew W. Mellon
Foundation. Wave 4 was collected in 2006 by the University of Cape Town, University of
Michigan and Princeton University. Major funding for Wave 4 was provided by the National
Institute on Aging through a grant to Princeton University, in addition to funding provided by
NICHD through the University of Michigan. Additional information is available on the CAPS
website: www.caps.uct.ac.za. In this study we also use data from Wave 5 of CAPS which has
not yet been released publicly.



http://www.caps.uct.ac.za/

households and just over 20% of the sample speak English at home. The average
young adult’s mother has about 9 years of schooling, which is likely to be lower
if the mothers for which education information are missing (11%) are less
educated on average.

Table 1: Variable definitions and sample characteristics: individual and
household characteristics (Wave 1)

Variable Description Wave 1
Unweighted | Weighted

male 0-1 dummy that equals 1 if the young adult is male 0.451 0.476
(0.498) (0.008)

4746 4746

coloured 0-1 dummy that equals 1 if the young adult is coloured 0.422 0.526
(0.494) (0.013)

4746 4746

black 0-1 dummy that equals 1 if the young adult is black 0.453 0.282
(0.498) (0.010)

4746 4746

white 0-1 dummy that equals 1 if the young adult is white 0.125 0.187
(0.331) (0.010)

4746 4746

age Age of the young adult 17.875 17.923
(2.482) (0.046)

4746 4746

log_hh_income Log of combined household monthly income 7.696 7.939
(1.072) (0.034)

3496 3496

grant 0-1 dummy that equals 1 if the household where the 0.028 0.025
young adult resides receives a government grant (0.164) (0.003)

4712 4712

hh_size Number of individuals in the young adult's household 5.431 5.307
(2.514) (0.063)

4746 4746

mother_deceased 0-1 dummy that equals 1 if the young adult’s mother is 0.061 0.053
deceased (0.239) (0.004)

4,728 4,728

female_hh 0-1 dummy that equals 1 if the young adult lives in a 0.308 0.292
household headed by a female (0.462) (0.011)

4,746 4,746

home_lang_english 0-1 dummy that equals 1 if English is the language 0.206 0.287
spoken most often at home (0.404) (0.018)

4746 4746

mother_education Years of schooling completed by the young adult’s 8.845 9.334
mother (3.321) (0.099)

4228 4228

mother_educ_missing | 0-1 dummy that equals 1 if the years of schooling 0.109 0.101
completed by the young adult’s mother is missing (0.312) (0.006)

4746 4746

Source: Own calculations. CAPS Wave 1. The CAPS sample was weighted using weightyr as a probability
weight. For the unweighted results the standard deviations are reported in brackets and for the weighted results
the (linearised) standard errors are reported in brackets. The number of observations is given in italics.
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The household measures included above are based on factors that have shown to
have an adverse consequence for childhood development: (i) poverty (as
measured by grant and log_hh_income; see Cunha et al., 2006); (ii) the lack of
one loving and consistent adult (as measured by mother deceased and
female_hh; see Shonkoff, and Phillips, 2000); and socio-economic status (as
measured by mother_education and home_lang_english; see Currie, 2009).°

Since log_hh_income is missing for a large part of the CAPS sample and is
generally prone to measurement error, grant may be a better measure of
household welfare. Household income is often measured with error due to recall
bias (if an individual is unable to accurately recall their income) and reporting
bias (intentional under- or over-reporting). Using the household income variable
is particularly problematic if the households for which the income data are
missing are systematically different in their exposure to violence during
childhood compared to those for which income information is available.

The dummy that equals 1 if English is the language most often spoken at home
is a proxy for class or social status under the assumption that, for coloured and
black young adults in particular, speaking English at home is potentially an
indication of a privileged background. Some studies find strong positive
associations between English as a home language and positive educational and
labour market outcomes (see Cornwell and Inder, 2008 and Casale and Posel,
2010).

The measures of exposure to violence against children are based on questions
from Wave 1 that asked young people to reflect on their exposure to violence by
adults at home when they were growing up (until the age of 14). We used their
answers to construct four dummies that equal one if the young adult was
exposed to violence during childhood (we characterise the period from infancy
until the age of 14 as childhood).'® There are two caveats to keep in mind when

% A measure of socio-economic status that is used in the empirical analysis, but not specified
in the table above is area of residence (see Currie, 2009). We include neighbourhood
dummies in all baseline regressions. We have a measure of household size (hh_size), but
choose not to include this in the empirical analysis because evidence of the relationship
between household size and child outcomes is mixed: some studies find no effect (see
Angrist, Lavy and Scholsser, 2005) while others find a negative effect (Rosenzweig and
Wolpin, 1980, Behrman et al., 1989, Black, Devereaux and Salvanjes, 2005 and Rosenzweig
and Zhang, 2009).

19 These measures were derived from questions were the young adults were asked to reflect on
their exposure to violence childhood using a five-point scale: 1 (never), 2 (once or twice), 3
(sometimes), 4 (often) and 5 (very often). Each of these dummies was constructed as follows:
1 if the young adult indicated sometimes, often or very often and O if the young adult
indicated never or once/twice. It can argued that the categorisation used to construct these
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interpreting these reports of exposure to violence during childhood: (i) reporting
bias exists if certain groups are systematically less or more inclined to talk about
their experiences of violence or if more severe types of violence are more likely
to be underrated on the five-point scale; and (ii) selection bias exists if the young
adults that choose not to answer the questions on exposure to violence have
systematically different experiences of violence to those who answer the
questions (young adults were allowed to refuse to answer the question: the
refusal rate was highest for hit_hard at 4% and less than 0.5% for the other
measures).

The table below shows that exposure to violence during childhood is high and
there is substantial variation across the four measures: 6% of the young adults
report being hit hard during childhood, about 17% report being pushed and a
fear of being hurt and 33% report being put down by adults. A higher proportion
of coloured youth have been hit hard, pushed and put down by adults compared
to other race groups. A small number of white youth in the sample have been hit
hard (around 2%), compared to 5% for black youth and 8% for coloured youth.
A substantially greater proportion of the youth have been pushed during
childhood: 9% of white youth, 17% of black youth and 20% of coloured youth.
Threatened violence (as measured by the fear of being hurt) is much greater
amongst black youth (22%), compared to coloured (17%) and white (8%) youth.

The differences between youth for the adult_put_down variable (which can be
seen as a measure of emotional violence) are less striking than the other
measures: 36% of coloured youth have experienced emotional violence,
compared to 32% of black youth and 23% of white youth. These sample means
suggest that a greater number of coloured youth have experienced actual
violence, compared to black youth, where the experience of violence is mostly
threatened.

dummies is somewhat arbitrary, as a result, we re-estimate all regressions with dummies that
reflect the full five-point scale.
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Table 2: Variable definitions and sample characteristics: exposure to

violence during childhood (unweighted)

Variable Definition Sample Race Gender
Black Coloured White Male  Female
hit_hard 0-1 dummy that equals 1
if an adult, parent or 0.058 0.046 0.081 0.021 0.049 0.064
stepparent living in the
young adult’s home often | (0.233) | (0.21)  (0.272)  (0.144) | (0.216)  (0.245)
hit them so hard that they
had marks or were
injured 4,573 2,094 1,909 570 2,055 2,518
pushed 0-1dummy thatequals1 | 4173 | 0174 0497 0093 | 0162  0.183
if an adult, parent or
stepparent living in the (0.379) | (0.379)  (0.398)  (0.29) | (0.368) (0.387)
young adult’s home often
pushed, grabbed,
slapped, or threw 4,727 2,141 1,992 594 2,131 2,596
something at them
afraid_hurt 0-1 dummy that equals 1 0.179 0.215 0.171 0.076 0.165 0.19
if an adult, parent or
stepparent living in the (0.383) | (0.411) (0.377)  (0.265) | (0.371) (0.393)
young adult’s home often
made them afraid that
they might be physically 4,739 2,144 2,000 595 2,134 2,605
hurt
adult_put_down 0-1 dummy that equals 1 0.329 0.324 0.364 0.229 0.309 0.345
if young adult was often
verbally abused, insulted (0.47) | (0.468) (0.481)  (0.421) | (0.462) (0.476)
or put down by an adult,
parent or stepparent 4,731 | 2,143 1,994 594 2,130 2,601
living in their home
childhd_exposure | Score of exposure to 0.184 0.189 0.202 0.104 0.17 0.195
violence during
childhood that equals 0 if | (0.270) | (0.273)  (0.278)  (0.209) | (0.259) (0.278)
not exposed to any
violence and 1 if exposed
4,714 2,139 1,985 590 2,122 2,592

to all 4 types of violence
during childhood

Source: Own calculations. CAPS Wave 1. Standard deviations in brackets and number of observations in italics.

The childhd_exposure measure, which is a score of total exposure to violence
during childhood, is highest for coloured and black young adults (0.2 and 0.19)
and much lower for white young adults (0.1)."* These findings for coloured
youth are consistent with a separate descriptive paper that shows higher than
average exposure to violence experienced by coloured youth at school. For
example, 18% of coloured young adults report teachers being threatened by
students at their school (compared to about 4% for black and white young

! The childhood_exposure score is calculated to return missing if any of the dummies for the
4 types of exposure to violence during childhood is missing. This explains the slightly lower
sample size for this variable.
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adults), 11% of coloured young adults report that the teachers at their school are
violent (compared to 3% of black and white young adults) and coloured youth
report more than double the mean rates of bullying reported by black young
adults.

Variation within the coloured and black groups is mostly large and similar for
all the measures of exposure to violence during childhood. This is in contrast to
white youth, where the standard deviations are lower for all measures,
suggesting more similar experiences of childhood violence amongst white
youth. The exposure to violence during childhood measures indicates that a
higher proportion of female young adults have experienced actual and
threatened violence compared to males.

These findings are consistent with evidence from South Africa’s National Youth
Victimisation Study: 27.1% of participants said they were often spanked at
home as punishment for their wrongdoings (Leoschut and Burton, 2006: 30). In
view of estimates from the National Youth Victimisation Study that 22% of
youth witnessed family members intentionally hurting one another and in 40%
of these cases weapons were used in the attacks, with 28% resulting in physical
injuries (Leoschut and Burton, 2006: 31), we can assume that a significant
number of the young adults in our sample were exposed to prenatal stress.*?

We use three educational outcome measures in this study: (i) scores from
numeracy and literacy tests administered to all young adults during Wave 1; (ii)
educational attainment (dropout); and (iii) matric exam results."® The test scores
are from Wave 1 of CAPS and the dropout and matric result measures were
obtained from the full five-wave CAPS panel. Given the age profile of the
young adults during Wave 1 of CAPS, Wave 5 (which has not yet been released
publicly) provides the first occasion to measure dropout in CAPS.

12 prenatal stress has been associated with increased risk for major depression in adulthood
(Hulshoff et al., 2000).

3 All high school students write the matric exam at the end of Grade 12 and all students who
obtained an aggregate mark of 40% of higher are known as matriculants. Details of how this
variable was constructed are available in Appendix F.
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Table 3: Variable definitions and sample characteristics: educational
outcomes (unweighted)

Variable Definition Sample Race Gender
Black  Coloured White Male  Female
numeracy_score | Standardised = numeracy 0 -0.438 0.069 1.342 0.052 -0.042
test score (1) (0.774) (0.915)  (0.694) | (1.037) (0.967)
4,691 2,120 1,981 590 2,115 2,576
literacy score Standardised literacy test 0 -0.468 0.231 0.906 -0.038 0.032
score (1) (1.038) (0.795)  (0.421) | (1.053) (0.954)
4,691 2,120 1,981 590 2,115 2,576
dropout 0-1 dummy that equals 1 | 0.469 0.545 0.505 0.094 0.499 0.446
if the young adult did not | (0.499) | (0.498) (0.5) (0.292) (0.5) (0.497)
complete high school 3,757 1,579 1,698 480 1,663 2,094
matric_result Average result obtained | 0.528 0.455 0.52 0.668 0.525 0.529
by the young adult for the | (0.13) | (0.098) (0.105) (0.207) | (0.123) (0.135)
final grade 12 (matric) | 1,606 611 645 350 654 952
exam

Source: Own calculations. These variables are constructed using all 5 waves of CAPS, with the exception of
numeracy and literacy scores, which are available for Wave 1 only. Standard deviations in brackets and number
of observations in italics.

The dropout and matric results measures are discussed in greater detail later, but
there are two important caveats to keep in mind when interpreting these two
measures of educational outcomes: (i) selection bias affects the matric results
measure because we do not observe the matric results for those young adults
who choose not to write the matric exam; and (ii) attrition bias exists if the
young adults who drop out or write the matric exam after exiting the CAPS
sample are systematically different in their exposure to violence during
childhood compared to those who remain in the sample.

The first measure of educational outcomes is test scores. The same self-
administered written literacy and numeracy test was administered to each young
adult respondent in Wave 1 of CAPS. The tests could be taken in either English
or Afrikaans (there was no Xhosa version, the home language of most black
respondents). The test scores are standardised to zero mean and unit variance in
the original dataset and are used unchanged here (numeracy test scores range
between -1.7 and 2.3 and the literacy test scores range between -4.4 and 1.3).

The numeracy test scores indicate that the mean performance of black youth
were about two standard deviations lower than their white counterparts and the
mean performance of female youth were about one standard deviation lower
than mean male performance. The average literacy test scores for coloured youth
are much higher than their mean numeracy scores and mean female performance
is about one standard deviation higher than mean male performance.'® This is

% These results may represent differences in mean age across race and gender since all the
young adults completed the same tests irrespective of age.
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consistent with findings from the U.S. that girls tend to outperform boys on
literacy tests in secondary school, while boys tend to outperform girls on
numeracy tests (see, Downey and Yuan, 2005).

Figure 1. Numeracy test scores: by race and gender
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Source: Own calculations. CAPS Wave 1.

The second measure of educational outcomes is dropout, which is a dummy that
equals one if the young adult did not complete high school. This variable is
constructed using educational attainment for all young adults in the sample
based on their years of schooling from the full five-wave CAPS panel.”® The
means of the dropout variable show clear differences across race: black youth
show the highest mean dropout rate (56%), followed by coloured (51%) and
white (9%) youth.

The third measure of educational outcomes is matric result. This measure is
available only for those young adults that wrote the matric exam while part of
the CAPS sample (it is possible that some young adults wrote the matric exam
after they exited the CAPS sample).

The racial differences are striking: the mean matric performance of black youth
IS about 6 standard deviations lower than their coloured counterparts and the
mean performance of coloured youth is about 14 standard deviations lower than

1> Since the youngest individuals in the sample were 14 in Wave 1 (2002) and Wave 5 was
completed in 2009, the youngest individuals in the sample are 20 years old by Wave 5. The
dropout dummy equals 0 for individuals who completed high school between Waves 1 and 5
and equals 1 for all individuals who were dropouts by Wave 5. However, it is possible that
some of the young adults who left the sample while in school dropped out of school after their
attrition. As a result, the young adults for which the dropout measure is indicated as missing
are a combination of individuals who are still in school in Wave 5 (and 20 years old), but may
complete high school at some point and those who left the sample before completing high
school.
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their white counterparts. These racial disparities are consistent with extreme
differences in school quality along racial lines before the end of apartheid (see
Case and Deaton, 1999 and Case and Yogo, 1999) and after the end of apartheid
(see Yamauchi, 2005).

Figure 2: Matric results: by race and gender

Matric result by age and race Matric result by age and gender

.53 .54 .56
L | L

52
L

51
I

T T T T T
14 16 18 20 22 : : . . -

Age of young adult at Wave 1 14 16 18 20 22
Age of young adult at Wave 1

—®—— matricresult_age_black —&—— matricresult_age_white
——+—— matricresult_age_coloured —®— matricresult_age_male —&—— matricresult_age_female

Source: Own calculations. CAPS Panel.

There is a clear positive relationship between numeracy test scores and matric
results for the young adults who wrote the matric exam: young adults who did
well in the numeracy and literacy tests administered during Wave 1 also tend to
do well in their matric exam. The slopes in the first graph indicate a much
stronger positive association between numeracy test scores and matric results for
coloured youth compared to black and white youth. Both graphs suggest that the
positive association between numeracy test scores and matric results exists only
for those young adults who obtained above average numeracy test scores.

Figure 3: Numeracy test scores and matric results

Matric result by numeracy score and race Matric result by numeracy score and gender

0
Standardised LNE numeracy score é 7|1 0 '; é
Standardised LNE numeracy score

—®—— matric_numscore_black —&— matric_numscore_white
——+—— matric_numscore_coloured —&— matric_numscore_male —#— matric_numscore_female

Source: Own calculations. CAPS Panel.
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These findings are consistent with the features of the multi-stage technology that
governs human skills formation and the notion of critical periods for the
development of cognitive and non-cognitive skills (see Heckman, 2012). The
positive relationship between numeracy test scores and matric results (evident
for those who obtained above average results for the numeracy tests) reflect the
self-productivity of cognitive and non-cognitive skills: skills acquired in one
period persist into future periods (the young adults who did very well in the
numeracy tests also achieved very good matric results). The fact that, in general,
those young adults who scored low on the numeracy tests were unable to
achieve above average matric results is consistent with the concept of a
“bottleneck” period: if skills at one stage of the life cycle are not formed at a
sufficiently high level it is difficult to achieve excellence at the next stage
(Cunha et al., 2006: 729).

Figure 4. Literacy test scores and matric results
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The relationship between literacy test scores and matric results is similar, but
more erratic below the mean (this is mainly because very few of the young
adults who scored below the mean on the literacy test wrote the matric exam).
Again, the positive relationship between literacy test scores and matric results is
stronger for those young adults who obtained above average literacy test scores.

Wave 1 of CAPS contains 2,125 single young adults, 1,808 individuals in
sibling pairs and 813 individuals in sibling trios; we create a matched pair
sibling sample using sibling pairs (1,808) and a cluster sibling sample using
sibling pairs and sibling trios (2,621 individuals).'® The table below reports the

18 This information is obtained from the wly yatot2 variable, which gives the total number of
young adults in the household, including only those who completed questionnaires. (Lam,
Seekings and Sparks, 2007: 22). Combining this with yaageorder allows us to create: (i) 2
birth order dummies for the young adults in the matched pair sibling sample
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variation within families for all measures of exposure to violence during
childhood for both sibling samples.

Table 4: Variation in self-reported exposure to violence in CAPS sample
and within families (unweighted)

Variation Hit hard Pushed Afraid of | Adult put
being hurt down
CAPS matched pair sibling sample
Mean 0.067 0.181 0.178 0.329
Standard deviation (0.25) (0.386) (0.383) 0.47)
Number of observations 116 327 322 594
Percentagg of house_holds where young adults 11% 2904 20% 31%
reported differences in exposure to violence
Standard deviation between families (0.194) (0.307) (0.312) (0.379)
Standard deviation within families (0.163) (0.233) (0.222) (0.279)
CAPS cluster sample
Mean 0.062 0.183 0.187 0.339
Standard deviation (0.241) (0.386) (0.39) (0.474)
Number of observations 156 477 491 887
Standard deviation between families (0.185) (0.303) (0.313) (0.377)
Standard deviation within families (0.162) (0.243) (0.234) (0.287)

Source: Own calculations. CAPS Wave 1.

Within the CAPS matched pair sibling sample, the percentage of households
where adults reported differences in exposure to violence is highest for
adult_put_down, followed by pushed and afraid_hurt and is lowest for hit_hard.
Variation between and within families is consistent with the variation reported
for the CAPS sample: variation in exposure to violence during childhood
between and within families is highest for adult put down and lowest for
hit_hard. As expected, variation in exposure to violence is always lower within
a family than between families. In other words, the difference in being exposed
to violence during childhood is always higher for two young adults drawn at
random from the sibling sample compared to two young adults from the same
family.

The variation in exposure to violence within families could be due to (i)
observed individual heterogeneity (differences in gender, age, birth order or
school environment); (ii) unobserved individual heterogeneity (it may be that
one sibling has a greater propensity for behaviour deemed unacceptable by
parents or siblings may have different interpretations or recollections of
exposure to violence during childhood).

(older_youngadult and younger_youngadult); and (ii) 3 birth order dummies for the young
adults in the cluster sibling sample (oldest youngadult, middle_youngadult and
youngest_youngadult).
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The figures below show demeaned test scores and matric results by birth order
for all the young adults in the sample.'’

Figure 5: Test scores and matric results by birth order
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Young adults from families where they are the only child generally perform
better in numeracy and literacy test scores and matric results than young adults
with siblings. For those young adults with siblings, being the oldest is associated
with poorer academic performance compared to younger siblings. This is in
contrast to a study by Hanushek (1992) that finds a U-shaped relationship
between birth order and achievement: children in the earliest and latest birth
positions significantly outperform those in the middle.*®

Finally, given our emphasis on role of parental inputs in shaping the formation
of cognitive and non-cognitive skills and therefore educational outcomes, we
explore several measures of parental investment by race and gender below:

7 Two variables were used to construct the 4 birth order categories used above (only child,
first born, second born and third born): (i) yaageorder and (ii) wly yatotl. The yaageorder
variable gives the number of the young adult in the household, including only those who
completed questionnaires, and is ordered by age with yaageorder=1 for the youngest young
adult with a completed questionnaire (Lam, Seekings and Sparks, 2007: 22). The wly yatotl
variable gives the total number of young adults in the household, including those who did not
complete questionnaires (Lam, Seekings and Sparks, 2007: 22).

18 More recent studies by Black, Devereux and Salvanes (2005) and Black, Devereux and
Salvanes (2007) found a relationship between birth order and educational attainment as well
as birth order and 1Q.
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Table 5: Variable definitions and sample characteristics: parental inputs
(unweighted)

Variable Definition Sample Race Gender
Black Coloured White Male Female
parent_inﬂSCh 0-1 dummy that equals 1 0.753 0.758 0.73 0.812 0.756 0.751

if the young adult’s
biological parents were | 0.431 0.428 0.444 0.391 0.43 0.433

biggest influence on how
well they performed in 4,736 2,143 2,001 592 2,132 2,604

parent_encrgoals | 0-1 dummy that equals 1 | 754 | 0759 0718 0853 | 0.758  0.75
if the young adult’s
biological parents gave | 0.431 | 0.428 0.45 0.354 | 0.429  0.433
the most encouragement
towards achieving their

childhood

parent_helphmwrk | 0-1 dummy that equals 1 0.207 0.128 0.222 0.445 0.222 0.195
if the young adult’s

parents  helped  with | 0.405 | 0.334 0.416 0.497 | 0.416  0.396
homework in the
previous 12 months 4,746 2,148 2,002 596 2,139 2,607

parent_moneysch | 0-1 dummy that equals 1 | s34 0.632 0.563 0.875 0.641 0.627
if the young adult’s ' ' ' ' ' '

biological parents spent | 0.482 | 0.482 0.496 0.331 0.48 0.484
any money on their
school fees, books or

supplies in the previous 4,623 2,062 1,970 591 2,076 2,547
12 months
hh_ownbooks 0-1 dummy that equals 1 | 579 | 055 0871 0993 | 0798  0.781

if the someone in the

young adult’s household | 0.408 | 0.475 0.335 0.082 | 0.402 0.413
owns more than 5 books

4,744 2,147 2,002 595 2,138 2,606

Source: Own calculations. CAPS Wave 1. Standard deviations in brackets and number of observations in italics.

The first two measures of parental inputs are based on questions that asked
young adults to reflect on the adults who influenced them during childhood.
About 75% of the youth in the sample say their biological parents were the
biggest influence on their school performance and gave the most encouragement
during their childhood. Coloured youth had slightly poorer outcomes than their
black and white counterparts for both measures and the gender differences are
negligible.

Just over 20% of young adults say their parents helped with their homework,
63% of the youth say their parents gave money for school and 79% of youth
report that someone in their household owns more than 5 books. A small
proportion of black youth report being helped in completing their homework by
their parents (13%), compared to coloured (22%) and white (45%) youth. A
smaller proportion of coloured youth (56%) report being given financial support
for school, compared to black (63%) and white youths (88%). These measures
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suggest that parents favour males in terms if their parental investment during
childhood and adolescence.

The hh_ownbooks variables illustrates the disadvantage faced by black youth in
terms of access to books at home: 66% of black youth report that someone in
their household owns more than 5 books, compared to 87% of coloured youth
and 99% of white youth.

Descriptive analysis

First, we explore test scores, dropout and matric results by neighbourhood
(neighbourhoods are sorted by 2003 — 2004 murder rates, where neighbourhoods
with the highest murder rates are at the bottom). The murder rates for Cape
Town were obtained from the official crime statistics released by the South
African Police Service (SAPS) through their website.!® These murder statistics
were matched to the CAPS dataset for each police precinct in Cape Town.

Figure 6: Test scores across CAPS neighbourhoods
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Source: Own calculations. CAPS Wave 1.

The graph in the first panel shows an inverse relationship between numeracy test
scores and murder rate: in neighbourhoods where the murder rate is high
(bottom left), numeracy scores are low and in neighbourhoods where the murder
rate is low (top right), numeracy scores are high. The same relationship is shown
for literacy test scores. In both cases the bottom four neighbourhoods are almost

19 The official violent crime statistics were obtained from
http://www.saps.gov.za/statistics/reports/crimestats/2011/crime_stats.htm. Appendix F
contains details of how the murder statistics were matched to the CAPS dataset.
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100% black and there is a clear difference between high murder neighbourhoods
where a large proportion of the black youth reside and the other neighbourhoods
in Cape Town.

The graphs below show dropout and matric results for each young adult against
the neighbourhoods where they resided during Wave 1. In the first panel, there
is a slight positive relationship between mean dropout at the neighbourhood
level and murder rate: the neighbourhoods with higher murder rates (towards the
bottom of the x-axis) have higher dropout rates. In the second panel, there is a
clear inverse relationship between matric results and neighbourhood violence.

Figure 7: Dropout and matric results across CAPS neighbourhoods
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Second, we test the extent of “selection into exposure to violence bias” for each
measure of exposure to violence during childhood. Preliminary findings from a
separate descriptive chapter suggest that other forms of disadvantage, not simply
exposure to violence, may be responsible for adverse consequences associated
with exposure to violence. We can test the extent of “selection into exposure to
violence bias” for each measure of exposure to violence during childhood using
a graphical analysis associated with propensity score matching techniques.

We calculate the probability of exposure to violence during childhood
conditional on the observables (all the variables in Table 1 except white,
mother_deceased and log_hh_income). This is known as the propensity score
index and since exposure to violence during childhood is binary, both the mean
and the variance of exposure to violence during childhood conditional on the
observables is determined by the propensity score index (which makes it a
sufficient statistic for the relationship between exposure to violence during
childhood and the explanatory variables used). In other words, the propensity
score index reflects the “selection into exposure to violence bias” which is used
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to compare how similar the exposed and non-exposed youth are in terms of their
observable characteristics.”

The propensity score index is used to stratify the CAPS sample into 5 blocks.?
In each of the blocks we want young adults that, based on their observables (as
captured by the propensity score index), have similar probabilities of being
exposed to violence during childhood, but some experienced violence and others
did not.

A plot of the distribution of propensity scores by exposure to violence gives a
sense of the similarity of observables for young adults that were exposed to
violence and those that were not. If there is very little overlap between the
distributions below (the box-plots are not in line with each other), it suggests
that those who are exposed to violence and those who are not have very different
observed characteristics and we are comparing ‘“non-comparable” groups.
Substantial overlap in the box-plots indicates very little “selection into exposure
to violence” bias and means we have a good research design because the
observables from Table 1 ensure sufficient overlap between treatment and
control groups.

Figure 8: Distribution by treatment and control: hit hard and pushed
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In the graphs above we illustrate the distributions of the propensity score by
exposure to violence during childhood (exposed versus not exposed). This gives
an indication of the “non-randomness” of exposure to violence in the CAPS

2% The propensity score index is the predicted values from a regression of exposure to violence
during childhood on all the observed characteristics of the young adults in the CAPS sample
(the variables from Table 1 except white, mother_deceased and log_hh_income).

! The choice of 5 blocks is completely arbitrary and we ensure that our 5 blocks are
“balanced” — that is, the sample means for each of the observed characteristics are equal for
young adults that were exposed to violence during childhood and those that were not.
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sample. Although there is some overlap for both hit_hard and pushed, there is
evidence of more overlap for pushed. This suggests that for the pushed measure

of exposure to violence during childhood, there is less selection into exposure to
violence.

The findings are similar for afraid_hurt and adult_put_down: there is substantial
overlap between young adults who were exposed to violence and those who
were not, which means that the observables used ensure sufficient overlap
between treatment and control groups for these measures.

Figure 9: Distribution by treatment and control: afraid of being hurt and
adult put down
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Finally, we examine the relationship between the continuous educational
outcomes measures (numeracy test scores and matric result) and exposure to
violence during childhood for coloured and black youth in Cape Town. We use
kernel density functions, which is a non-parametric way of estimating the
probability density function of test scores.?

?Z These kernel density functions are estimated in STATA using the kdensity command and
the default settings were maintained (including the default epanechnikov kernel and optimal
bandwidth procedure). Kernel density functions assume a lognormal distribution function,
which is appropriate for the distribution of the normalised test scores.
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