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Abstract

Using unique information for a cohort of Australian youth, this paper explores
the association between youths’ perception of control (i.e. locus of control) and three
educational outcomes: (i) Year 12 completion, (ii) whether youth obtained an Equiv-
alent National Tertiary Entrance Rank (ENTER) score, and (iii) the actual ENTER
score. By using a measure of socio-economic status based on 12 years of parental in-
come support histories, the paper also investigates the association between growing
up in a socio-economically disadvantaged household and subsequent educational
outcomes. Additionally, the paper considers the hypothesis that disadvantage has
an indirect effect on youths” educational outcomes through its effect on locus of con-
trol. The results suggest that youths with a more internal locus of control (e.g. those
who believe their actions determine their future outcomes) are more likely to com-
plete Year 12, more likely to obtain an ENTER score, and obtain better ENTER scores.
The evidence is also consistent with a negative relationship between disadvantage
when growing up and youths” educational outcomes. Even after controlling for de-
mographic and family characteristics, youths who grew up in socio-economically
disadvantaged households are up to 10 per cent less likely to complete Year 12 and
up to 20 per cent less likely to obtain an ENTER score. There is however no evidence
of an indirect effect of being disadvantaged on educational outcomes through the ef-
fect of disadvantage on locus of control once other characteristics are accounted for.
Although highly disadvantaged youths obtain ENTER scores that are four points
lower than those of non-disadvantaged youth, locus of control shows only a small
association with actual ENTER scores.
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1 Introduction

In standard economic models of human capital accumulation, individuals decide to in-
vest in education when the future benefits of such decisions outweigh the benefits of
alternative decisions (Becker, 1993). The benefits individuals use in this exercise will im-
plicitly and inevitably reflect their expectations, either optimistic or pessimistic, about
the future returns to investments in education. This reasoning opens the possibility
for factors such as personality to have a potential role in explaining individuals” edu-
cational outcomes through their effects upon their expectations about future outcomes.
The present paper looks at one such personality characteristic called Locus of Control.
In brief, locus of control is a psychological concept that measures people’s perception of
their control over the things that happen to them. In other words, it measures whether
people believe their actions affect what happens to them in the future. Those who believe
success comes from hard work are described as having a more Internal locus of control
whilst those who believe success and failure are random events independent of the ef-
fort they put in are described as having a more External locus of control. Despite the
interest of the profession in the relationship between personality and educational out-
comes, evidence supporting the existence of the relationship between them is scarce in
the Australian context.

In a different vein, previous research in Australia suggests that children who
grow up in socio-economically disadvantaged households are significantly more likely
to drop out of school and are under-represented at universities. Given the lack of in-
formation on parental income when children are growing up, in most of these studies,
the measure of parental socio-economic status is based on parental occupation at a single
point in the past. Using a recent and unique dataset for a six-month cohort of Australian
youth, this paper also studies the relation between parental socio-economic background
and youths” educational outcomes. One of the contributions of this paper is to provide
alternative estimates of this relationship using instead almost 12 years of information
on parental income support use. With these data it is also possible to partially investi-
gate whether the relationship between disadvantage and educational outcomes varies by

youth’s age at exposure to disadvantage. This is possible because the measure of dis-



advantage, or socio-economic background, covers most of youths’ lives (approximately
four to sixteen years old).

The connection between this paper’s interest in the relation between locus of con-
trol and educational outcomes, on one hand, and the same outcomes and parental socio-
economic background (i.e. level of disadvantage when growing up), on the other, stems
from previous findings in the literature that suggest that income support use affects cer-
tain personality characteristics such as self-esteem or attitudes towards work. Little is
known, however, about the effect of parental income support use (i.e. parental back-
ground or disadvantage) on the personality and attitudes of their children—attributes
that might well affect their educational outcomes. This has important policy implications
because if parental disadvantage indeed affects personality characteristics that influence
educational outcomes, then disadvantage (as well as income support reliance) becomes
a vicious cycle that gets transmitted from parents to children. The present paper inves-
tigates this hypothesis by regressing locus of control on the measures of parental disad-
vantage.

This paper is interested in the following questions: Is locus of control related
to educational outcomes? Is there evidence of a relationship between parental socio-
economic status, or growing up disadvantaged, and youths” educational outcomes? Is
there any evidence of a relationship between locus of control and disadvantage that
might suggest an indirect effect of disadvantage on youths” educational outcomes through
locus of control? Lastly, does the relationship between disadvantage and youths’ educa-
tional outcomes depends on how old youths were at exposure to disadvantage?

The analysis uses three educational outcomes: whether the youths (i) completed
Year 12, (ii) obtained an Equivalent National Tertiary Entrance Rank (ENTER) score, and
(iii) the actual ENTER score. The idea behind using these outcomes is to capture not only
the youths” decisions regarding school but also their performance. There are at least two
main challenges in working with these educational outcomes and locus of control. The
first one stems from the fact that there are several measures of locus of control available in
the data. When confronted with this situation the traditional approach in the economics
literature is to combine these by adding them up and standardising the resulting variable

to have mean zero and variance one. Unfortunately, results might be sensible to this ad



hoc strategy. In the approach taken in this paper, these measures of locus of control are
combined in a more flexible way by including an extra set of equations that relate the
latent variable to each of the observed measures. A clear advantage of this approach is
that assumptions are made explicitly. The second challenge in using these educational
outcomes is sample selection, particularly due to “incidental truncation”. The problem
in the Obtained ENTER Score model, for example, is that people who finish school might
not be representative of the population of Year 12 students. If this is the case, and selection
is not dealt with, the Obtained ENTER Score model will be estimated using a non-random
sample of the population rendering biased estimates. This paper deals with this selection
problem by using as an instrument the finding that youths who were born early in the
sample are more likely to graduate earlier than other youths. This is significant since the
data only include a six-month cohort of Australian youth (start October 1987 and finish
in March 1988). When I analyse the ENTER score itself, the results are conditional on
youths obtaining one.

The Youth in Focus Project provides the data for the analysis. The project inter-
viewed a six-month cohort of approximately 4,000 Australian Youth (aged 18 at the time
of the interview) about their educational outcomes, locus of control, and demographic
and family characteristics. These survey data are complemented by administrative in-
formation on almost twelve years of parental income support history for these youths’
families.

Consistent with the international literature on locus of control and educational
outcomes, the findings support the hypothesis that young people with a more internal
locus of control have a higher probability of finishing Year 12 and obtaining an ENTER
score. There is evidence of a small but statistically significant relationship between locus
of control and ENTER scores, conditional on getting an ENTER score.

The results in this paper also suggest a negative relation between growing up
disadvantaged and youths” educational outcomes. There is however no evidence of a
relationship between growing up disadvantaged and subsequent locus of control. An
effect of disadvantage on youths’ educational outcomes through locus of control is hence
not borne out by the data. The results also suggest that compared to those growing up

in non-disadvantaged families, children who grow up in disadvantaged families are up



to 10 per cent more likely either to finish school late or drop out and up to 20 per cent
less likely to obtain an ENTER score. Since finishing school and obtaining an ENTER
score are the first steps toward attending university, it is highly likely that disadvantaged
youth in the sample will be under-represented in tertiary education.

Conditional on being disadvantaged for less than six years, there is no evidence
of a differential effect of disadvantage on youths” educational outcomes depending on
the time at which youth were exposed to disadvantage. Finally, although highly disad-
vantaged youths obtain ENTER scores that are on average four points lower than those
of non-disadvantaged youth, locus of control shows only a small, but statistically sig-
nificant, association with obtaining ENTER scores. Conditional on school completion
and obtaining an ENTER score, individuals with a more internal locus of control obtain
slightly better ENTER scores.

The outline of this paper is as follows. By means of a brief literature review,
the next section sets up the conceptual framework for the relationship between edu-
cational outcomes and the explanatory variables of interest (i.e. locus of control and
parental socio-economic background). Section 3 introduces the dataset and gives some
basic statistics. Section 4 describes the econometric model. By allowing each of these
indicators to be determined by the latent locus of control, the model used in this paper
improves on the econometric treatment of latent variables when there are (multiple) im-
perfect measures for them. Section 5 presents estimation results and Section 6 discusses

some extensions. Section 7 concludes this paper.

2 Literature review

Economists have for some time been interested in the effect of personality characteris-
tics, or non-cognitive skills, on educational and labor market outcomes (Goldsmith et al.,
1997; Heckman et al., 2006; Osborne-Groves, 2005).! Given this interest, concepts such
as self-esteem, pessimism, initiative and locus of control, among others, are now com-

mon in the jargon of labour economists. Osborne-Groves (2005), for example, finds that

!Other social scientists have, for a long time, examined the relationship between personality and some
labour and educational outcomes. Some of the applied work in this literature however is based on conve-
nience samples which are small and unrepresentative.



a variety of personality measures have a statistically significant association with wage
levels, even after controlling for measures of cognitive ability. Controlling for ability in
wage regressions is important because if, as economists believe, ability is correlated with
non-cognitive measures included in the regression and ability itself is not included, esti-
mates of the effect of non-cognitive characteristics on wages will be biased. Other authors
have also shown that even when taking into account econometric problems such as mea-
surement error in the non-cognitive measures and reverse causality, non-cognitive skills
affect wages and schooling and, in addition, are associated with risky behaviors such as
marijuana use, imprisonment, and illegal activities (Heckman et al., 2006). Studies like
these are representative of a growing literature providing evidence of the relationship
between personality measures, education and labor market outcomes (see Bowles et al.,
2001). Evidence in the Australian case is nevertheless scarce.

One of the most widely used personality measures in economics literature is Rot-
ter’s Locus of Control Scale (Rotter, 1972, 1990).2 One reason for this is the availability of
the measure in large socio-economic surveys such as the National Longitudinal Survey of
Youth (NLSY) and the Panel Study of Income Dynamics (PSID) in the United States; the
National Child Development Survey in Britain; or the Household, Income and Labour
Dynamics in Australia (HILDA). More importantly, the concept is intrinsically appealing
to economists. Locus of control refers to the way people see themselves in control of the
events that happen to them, and the power they have to change them. The concept cat-
egorises individuals into one of two groups: those who believe that good things happen
to them because they work hard (internal locus of control) and those who believe that
what happens to them is the product of luck or destiny (external locus of control). The in-
ternal versus external distinction makes locus of control an attractive concept to explain
why some people finish school and others do not, or why some have greater success in
the labour market. In this paper I assume (as do psychologists) that locus of control is a
continuous measure where internals are at one end of the spectrum and externals at the

other.

Rotter’s original locus of control scale was based on 29 questions that allowed only two contrasting
alternatives as answers (Rotter, 1972). Some other measures that allowed differing degrees of agreement
with the statements and fewer questions have also been developed. The analysis in this paper uses the
Pearlin and Schooler (1978) Mastery Scale.



Having realised the potential of locus of control to explain some of the variation
in wages and educational attainment, economists started to look for evidence of the rela-
tionship between locus of control and wages, on one hand, and locus of control and edu-
cational outcomes on the other.® The empirical support for the relationship between locus
of control and outcomes is at best mixed. Whilst some authors find strong evidence of a
relationship with education levels and labour market outcomes, such as years of school-
ing, occupational advancement, and earnings, (Andrisani and Nestel, 1976; Andrisani,
1977; Coleman and DeLeire, 2003; Osborne-Groves, 2005; Goldsmith et al., 1997), others
reject these claims, sometimes using similar datasets (Cebi, 2007; Duncan and Morgan,
1981; Murnane et al., 2001). In addition, Linz and Semykina (2008) find no evidence of a
relationship between locus of control and performance at work. Despite these mixed
results, researchers do find a consistent association between locus of control and be-
haviours such as daily smoking, drug use, truancy, and involvement in crime early in
life (Carneiro et al., 2007; Clarke et al., 1982; Heckman et al., 2006).

Many studies in this literature treat locus of control as a fully observed and per-
fectly measured variable. They overlook the fact that survey information provides only
imperfect measures of locus of control.* The approach often taken in economics liter-
ature is to aggregate the multiple measures of locus of control found in surveys into a
single index and then use conventional regression techniques. The weights underpin-
ning the index, however, would necessarily be ad hoc, given the lack of information about
the contribution that each measure makes in predicting an individual’s locus of control.
Unfortunately, estimation results are likely to be sensitive to the weights chosen. The
methodology used in this paper allows more flexibility in the way the different measures
are combined (see Section 4).

Despite the numerous attempts to empirically document the relationship between
locus of control and educational outcomes, only a few researchers in economics have put
forward hypotheses about the mechanism for the existence of this relationship. Andrisani
(1977) argues, for example, that since internals believe success comes from hard work,

they should be more likely to be aware of information that could be used for future

3Earlier research by psychologists suggests that these correlations can be observed.

*Papers that consider the latent nature of locus of control or other psychological concepts in their method-
ologies are Osborne-Groves (2005) and Heckman et al. (2006) among a few others.
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decision-making; are more willing to take action to improve; and are less likely to surren-
der to peer pressures. More importantly, Andrisani argues, internals are more likely to ac-
quire lager amounts of valuable human capital. Under his conceptual framework, locus
of control affects wages through motivation and initiative and also through the effect of
these factors on past schooling decisions. Coleman and DeLeire (2003), more than twenty
years later, incorporated these ideas in an explicit model of human capital accumulation.
In their model, locus of control influences young people’s perceptions about the future
returns to education. Since internals believe their actions regarding education will have a
large impact on their future outcomes, they will tend to accumulate more human capital
than individuals with a more external locus of control. Using data from the National Ed-
ucational Longitudinal Study (NELS) in the United States, Coleman and DeLeire (2003)
provide evidence of the validity of their model. More recently, however, Cebi (2007)
found no evidence of the implications of this model using data from the NLSY in the
United States.”

Another branch of the literature that relates to this paper is the one discussing
the role of parental background (i.e. parental socio-economic status) on the educational
outcomes of children. For a review of the literature on the relation between family back-
ground and educational outcomes in the United States see Haveman and Wolfe (1995). In
Australia, the studies by Marks (2004), Le and Miller (2005), and Cardak and Ryan (2006)
study the relationship between educational attainment and parental socio-economic sta-
tus. In most Australian studies the measure of parental socio-economic background is
based on an index created using parental occupation earlier in the life of the youth. The
present paper uses 12 years of parental income support history to define an alternative
measure of parental socio-economic background (i.e. the youth’s level of disadvantage
at home).

The results from this literature that are of most interest are: 1) children who
grow up in socio-economically disadvantaged families tend to have lower educational

attainment than comparable children from non-disadvantaged families; 2) growing up

*In this literature, economists worry about the potential endogeneity of locus control in human capital
accumulation and wage equations. If ability is just a proxy for locus of control, and it is not controlled for in
these regression equations, the estimate of the effect of locus of control on educational outcomes or wages is
biased.



in single-parent families also has detrimental effects on educational outcomes; and 3)
youths from disadvantaged households are under-represented in tertiary education. The
present paper evaluates the first two of these hypotheses for the case of Australia, and
provides some insights into the third one by looking at the decision to obtain an ENTER
score (i.e. in general, a prerequisite to attend university).

In a relevant study, Ku and Plotnick (2003) investigate in more detail the rela-
tionship between parental income support use—welfare, in the United States— and chil-
dren’s outcomes. By using data from the PSID, the authors find that mother’s income
support use has a detrimental effect on their children’s educational attainment, particu-
larly so when the children are exposed to the income support system during late child-
hood and adolescence. This study also documents that (except for exposure during early
childhood) cross-sectional estimates do not seem to differ from those obtained when
eliminating unobserved time-invariant family heterogeneity—sibling to sibling differ-
ences are used to eliminate the family fixed effect. Ku and Plotnick suggest that if any
difference exists between cross-section and panel data estimates for this relationship,
that difference indicates that eliminating family fixed effects makes the effect of income
support on educational attainment appear larger in magnitude. This implies that cross-
section estimates might be biased towards zero (see Ku and Plotnick, 2003, Table 4).% The
authors find that compared to youth not exposed to income support, youth from income
support families are 24 per cent more likely to drop out of school.

So far this review has briefly discussed the literature that associates locus of con-
trol and the educational outcomes of young adults. It has also summarised the main
literature findings on the relationship between parental socio-economic background and
youths” educational outcomes. But, how do these two branches of the literature relate to
each other for the objectives of the analysis? Gottschalk (2005) and Elliott (1996) argue
that income support use (i.e. disadvantage) might alter the attitudes, beliefs, and even
personality characteristics of recipients. Income support use might reduce the stigma
of relying on public funding or change people’s self-esteem. It is unknown, however,
whether parental income support use, or disadvantage in general, affects the views or

personality characteristics of children growing up in this environment. If disadvantage at

Other social scientist have also studied this issue, see for example Rich (1999).



home affects youths’ personality (e.g. locus of control) there might be a potential indirect
effect of disadvantage upon educational outcomes through the impact of disadvantage
on personality. To evaluate the plausibility of this hypothesis, the empirical part of this
paper regresses (latent) locus of control on some family characteristics and the measures
of disadvantage.

This paper aims at contributing to both the literature that relates personality (i.e.
locus of control) and youths” educational outcomes, on one hand, and parental socio-
economic background and educational outcomes on the other. In the process, the econo-
metric model used is novel in the way it treats the available measures of the latent locus

of control variable.

3 Data

3.1 The Youth in Focus Data

The analysis uses data from the Youth in Focus Project (YIF).” The YIF data are unique in
providing for a sample of 18-year-old youths detailed information about education (e.g.
not only Year 12 completion but also ENTER scores), parental income support histories,
and individual and household characteristics.®

Specifically, the YIF Project uses Australian administrative social security records
to identify all young people born in the six-month period between October 1987 and
March 1988 who ever had contact with the social security system between 1993 and 2005
(see Breunig et al., 2007). These social security records provide high-quality, fortnightly
data on the payment details for the universe of Australians receiving a wide range of so-
cial benefits. Although young people can appear in the administrative data if they receive
social security payments themselves, most enter the system because a family member
(generally a parent) received a payment which depended in part on the youth’s relation-

ship to the payee.” At some point many families received a benefit that is best thought

"For more information about the project see http:/ /youthinfocus.anu.edu.au.

$Mother were also interviewed, but their information is ignored in the analysis in this paper. The reason
is that I can only find mother’s information for 60 per cent of the youth. If I use mother’s information, my
sample of youth will reduce by approximately 40 per cent.

’In general, youths can start receiving income support payments in their own right from the time they
turn 16 years old.



of as income support, e.g., unemployment benefits or sole parent payments; however,
many others did not. Approximately 40 per cent of families in the administrative data
received only family tax or child care benefits during the period covered by the data.!”
Given the generosity of the Australian social security system, the YIF’s research team es-
timates that approximately 90 per cent of young people in the relevant six-month birth
cohort are in the administrative data.!! The YIF project summarises a family’s income
support history by using the administrative data to categorise youths and their parents
into one of six groups, depending on the recency and intensity of the family’s income
support receipt.’> Specifically, families who received income support payments for a
total of six years or more (out of 12 possible years) are classified as having had an in-
tensive exposure to income support. At the other end of the spectrum are families that
received no income support benefits at all. In between, are roughly 30 per cent of fam-
ilies who had a more limited exposure to the income support system at some point in
the previous 12 years. A stratified random sample of young people and the correspond-
ing parent or guardian—in 96.5 per cent of cases the biological mother—was selected for
interview from the administrative data. In order to ensure adequate samples of income
support recipients for analysis, the stratification into six groups was done on the basis of
intensity and recentness of income support receipt (see Breunig et al., 2007). Data from
separate phone interviews with the youth and their parents, as well as a self-completion
questionnaire administered to youth, were then matched to the administrative social se-
curity data.!® The analysis includes youth matched to the administrative income support
data of their parents. Including survey information from the Parent’s Questionnaire sub-

stantially reduces the sample of youth; this information, therefore, is not included in the

"The Family Tax Benefit is essentially an income tax credit to families with children rather than a welfare
payment. Currently (2008) a family with two children would receive a Family Tax Benefit for incomes up to
$105,000 AUD.

"In particular, the Australian social security system is nearly universal, with some benefits, e.g., Child
Care Benefit, having no income test, and other benefits such as Family Tax Benefit being denied only to
those household in the top 20 per cent of the income distribution. Comparing the YIF youth sample with
Australian Census data suggests that the administrative data capture roughly 90 per cent of the youth born
in the period (Breunig et al., 2007). See Centrelink (2007) for more information about the Australian social
security system.

12Appendix Table Al describes the stratification categories in the YIF data. With some modifications, the
measure of disadvantage used in the present paper is based on these categories.

BThe survey response rate was 34.2 per cent for parents, and 34.7 per cent for youth—73.1 per cent of
whom also completed the self-completion questionnaire. More than 96 per cent of young people and 92 per
cent of parents completing the survey consented to having this information linked to their administrative
records.



present analysis.

The analysis necessarily restricts the sample in a number of ways: first of all, some
of the questions used in the analysis come from the Youths” Self-Completion Question-
naire (SCQ). This means that the analysis is subject to a smaller response rate attributable
to the use of variables in the SCQs.!* The main questions in the SCQ included in the
analysis are the locus of control questions and two questions on non-pecuniary parental
investments in youths’ education (i.e. whether parents read to their child at night, and
whether they helped with homework). There are approximately 1,150 youths with miss-
ing information in the SQC relevant variables. Additionally, there are approximately
750 youths who did not provide information on some of the other explanatory variables
(note: most of these are due to missing parental education information for either mother
or father from the youth questionnaire). Consequently, the estimation sample consists of
approximately 2,100 youths who have complete survey information for the variables of

interest. Appendix Table A2 presents summary statistics of the variables in the analysis.

3.2 Educational outcomes, locus of control and parental background

The analysis considers three educational outcomes: (i) Year 12 completion, (ii) whether
the individual obtained an Equivalent National Tertiary Entrance Rank (ENTER) score
and, (iii) conditional on obtaining it, the ENTER score itself. The Year 12 completion
variable is a dichotomous variable taking value 1 for a youth who, at the time of the
interview, had finished Year 12 or equivalent.!> The second educational outcome is also
a dichotomous variable that takes value 1 if the youth, at the time of the survey, had
obtained an ENTER score, and 0 otherwise.

The third and final educational outcome is the actual ENTER score. Because in-
dividuals who obtained ENTER scores in the bottom 30 per cent of the distribution are

recoded to 30, the variable used in the analysis takes values between 30 and 99.9.16 To

"It is well-known that self-completion questionnaires have lower response rates than face-to-face or tele-
phone interviews. The YIF was not an exception, although the payment of an incentive increased response
rates, particularly for disadvantaged populations.

Youth were interviewed between August and December 2006. At that time youths were at least 18 years
old. Under normal circumstances Australian youth finish Year 12 at age 18, and obtain the ENTER score at
the end of Year 12. Coding the Year 12 completion “at the time of the interview” is standard practice. See,
for example, Evans and Schwab (1995) and Altonji et al. (2005).

16 Admission to university based on ENTER scores is the most common form of admission to tertiary
education in Australia (Cardak and Ryan, 2006). To obtain an ENTER score, youth complete a pre-university



account for “institutional censoring”, the model used for this outcome is a censored re-
gression model.

An alternative educational outcome is whether youths were enrolled at university
at the time of the survey. The YIF survey however interviewed youths too soon after
completing Year 12 for this to be an appropriate outcome to consider.

The survey asks young people about their feelings when facing problems and
their perception of control over their lives and the things that happen to them. In par-
ticular the survey asked respondents whether they Strongly Agree, Agree, Disagree,
or Strongly Disagree with seven statements about 1) solving their problems, 2) feel-
ing pushed around in life, 3) controlling things that happen to them, 4) achieving self-
imposed goals, 5) feeling helpless when dealing with problems, 6) controlling things that
happen to them, and 7) having the power to change things in their lives. Responses
from these seven questions constitute the basis of the measure of locus of control in the
analysis.!”

Table 1 presents raw evidence of the association between locus of control and
the three educational outcomes under analysis. To facilitate the interpretation, for each
locus of control variable an indicator, taking value one if the individual Strongly Agrees
or Agrees with the statement, is created and zero otherwise. The figures in the Year
12 completion panel (the first educational outcome) are interpreted as follows: youths

who agree they cannot solve some of the problems they have are significantly less likely

entrance program in Year 12. The result obtained is based on state-wide tasks and examinations; and reflects
the percentile rank of each individual’s performance within the cohort. The name and scope of ENTER
scores vary across Australian States (see Marks et al. (2001) for details).

The exact wording of the question is: “The following statements describe the way some people feel
about how much control they have over their lives. How strongly do you agree or disagree (Strongly dis-
agree, Disagree, Agree, and Strongly Agree) with the following statements? (i) There is really no way I can
solve some of the problems I have; (ii) Sometimes I feel that I'm being pushed around in life; (iii) I have
little control over the things that happen to me; (iv) I can do just about anything I really set my mind to;
(v) I often feel helpless in dealing with the problems of life; (vi) What happens to me in the future mostly
depends on me; and (vii) There is little I can do to change many of the important things in my life.” This
question is called the Pearlin and Schooler’s (1978) Mastery scale. In economics literature most researchers
use simplified measures based upon Rotter’s (1972) locus of control scale. See, for example, Heckman et al.
(2006), Coleman and DeLeire (2003), Cebi (2007). The original Rotter’s locus of control scale has been crit-
icised for forcing the interviewee to choose between two supposedly extreme answers. Ray (1984) argues
that the locus of control scales obtained in this way have no internal validity because many respondents an-
swer that both statements are applicable to them. More recent instruments, such as the one used here, allow
for different degrees of agreement or disagreement with the statement and are designed to overcome this
criticism. A longitudinal survey, the Household, Income and Labour Dynamics in Australia (HILDA) Sur-
vey also includes the Pearlin and Schooler’s (1978) Mastery Scale in the 2003 and 2004 Waves. The present
analysis does not use HILDA data because samples of youth are smaller.



to have finished Year 12 at the time of the survey by almost six percentage points (18.3
versus 24.6 per cent). Those feeling pushed around in life are less likely to have graduated
although the difference is not statistically significant. People who think they have little
control over the things that happen to them are also more likely to have not completed
Year 12 (19.7 per cent); only 13.9 per cent of Year 12 graduates share this view. Rather,
individuals who think they can do anything they set their minds to are significantly more
likely to finish school. Dropouts and Year 12 graduates appear to differ the most in how
they feel in dealing with their problems, with dropouts being significantly more likely
than Year 12 graduates (37.6 versus 28.6 per cent) to agree with the statement that they
feel helpless in dealing with their own problems. Finally, believing that what happens to
you depends upon yourself makes individuals in the sample only 2.2 percentage points
more likely to complete Year 12 (a difference that is statistically significant). Despite these
views, people who say they can do little to change things in their lives are almost 6.4 per

cent less likely to complete Year 12.

[Table 1 here]

Table 1 also presents similar statistics for the second educational outcome, obtain-
ing an ENTER score. The figures in this panel are conditional on having completed Year
12. Youth who feel they cannot solve their problems along with those who feel pushed
around in life and those feeling helpless in dealing with their problems are all less likely
to obtain an ENTER score by statistically small and economically insignificant margins.
In contrast, people who agree they have little control over the things that happen to them
and those who feel there is little they can do to change things are significantly less likely
to obtain an ENTER score by almost six and nine percentage points respectively. Those
who think they can do anything are also seven percentage points more likely to obtain
an ENTER score (70 versus 62.6 per cent). In general, people with a more internal locus
of control seem more inclined towards obtaining ENTER scores. These figures might be
subject to some bias due to the potential non-randomness of the sample of youths that
completed school. The econometric model for this outcome, described in the next section,
attempts to deal with the potential selection problem due to this “incidental truncation”.

The last panel of the table presents the average ENTER score for those who Agree



or Strongly Agree with each of the locus of control statements, and for those who Dis-
agree or Strongly Disagree with them. The difference in average ENTER scores for these
two groups is in general small in size and statistically insignificant (less than 1 percent-
age point for almost all statements). Youths who think they have little control over the
things that happen to them, nevertheless, obtain ENTER scores that are on average 3 per-
centage points lower. This suggests that externals obtain on average lower ENTER scores
(conditional on having finished school and having obtained an ENTER score).

All in all, the figures in Table 1 suggest that youths who exhibit a more internal
locus of control tend to complete Year 12 and obtain ENTER scores in higher rates than
externals. Internals also obtain higher ENTER scores, albeit the evidence being weaker
for this outcome. The strength of these relationships, nevertheless, varies according to the
locus of control measure under consideration. This highlights the challenges researchers
face when considering how to combine these locus of control variables. The standard
practice in the literature is to either add the different answers for each individual and
then standardise the resulting variable to have mean zero and variance one, or carry
the analysis using one variable at a time. In contrast, the econometric models presented
below assume that locus of control is a latent variable and the information in the survey
contains only imperfect measures of it. This is done by incorporating a measurement
model for locus of control in the main educational outcome regression and estimating the
system jointly. The advantage of this approach is the imposition of less ad hoc restrictions
on the way (imperfect) measures of locus of control are combined, in addition to potential
gains in the precision of the estimates. Importantly, the assumptions are stated explicitly.

Unlike previous research in Australia on the effect of parental socio-economic sta-
tus on the educational attainment of youth (Cardak and Ryan, 2006; Marks et al., 2000;
Le and Miller, 2005), the measure of disadvantage (e.g. parental socio-economic status)
used in the present analysis is based on 12 years of parental income support history and
not on parental occupation at some point in the past. This information is provided by the
stratification variable in the YIF data described in the data section. As described there,
this measure contains six categories based on recentness and duration of parental income
support use. Appendix Figure A1 reports the stratification categories. The category “no-

history of income support” is not included. From the figure it is clear that to be able



to evaluate whether the relationship between disadvantage and educational outcomes
changes with the age at which youths were exposed to disadvantage, it is necessary to
combine Strata D and F. This will allow the comparison of the columns in the figure; in-
terpretation, however, is conditional on being on parental income support (i.e. exposure
to disadvantage) of less than six years because Strata B cannot be further divided.

Table 2 presents means and standard deviations of youths” educational outcomes
by different degrees of parental socio-economic disadvantage. The statistics in the left
panel of the table suggest a strong association between growing up in a family exposed
to disadvantage and the probability that the youth will not graduate from school. Specif-
ically, while the probability of completing Year 12 for youth who grew up unexposed
to disadvantage is 77.6 per cent, the probability is almost 23 percentage points lower
(54.9 per cent) for youth that grew up in heavily disadvantaged families (those in which
parents received income support for more than six years). This difference is statistically
different from zero conventional levels as implied by the p-value.!® Youths in intermedi-
ate categories of disadvantaged families (those in which parents received income support
for less than six years) also show significantly lower probabilities of completing Year 12
when compared to non-disadvantaged youth. For these groups the probability ranges
from 64 to 69 per cent. Youths first exposed when they were older than six years of age are
approximately four percentage points more likely to have completed Year 12 than those
exposed at other ages, suggesting that being disadvantaged early in life has a slightly
bigger effect on educational outcomes.

The results are qualitatively and quantitatively similar whether or not an ENTER
score was obtained. Conditional on Year 12 completion, non-disadvantaged youth are
23 percentage points more likely to obtain an ENTER score than the most disadvantaged
youth (76.8 versus 53.7 per cent). Youth experiencing disadvantage for less than six years
have significant lower probabilities of obtaining an ENTER score, by between 8 and 14
percentage points, than the non-disadvantaged group (but higher probabilities than the
highly disadvantaged group). In addition, the younger the youth at the time of exposure

to disadvantage at home, the lower the probability of completing Year 12. This paper

8The interpretation of the results are in terms of “disadvantage” rather than parental income support
exposure because there are no measures of parental income at the time the youth was growing up.



explores this timing-of-exposure issue in the extensions section below.
[Table 2 here]

Table 2 also presents evidence of considerable differences in ENTER scores when
comparing results by youths” experience of disadvantage. Whilst non-disadvantaged
youth (Stratum A) obtain on average 75.06; intermediately disadvantaged youths obtain
lower scores (between 71.64 and 72.65 in Strata C, D and F, and E). The largest difference,
however, in relative performance is for highly disadvantaged youth (Stratum B): they
obtain scores almost 5.6 points lower than non-disadvantaged youth.

The remaining question is whether parental socio-economic background asso-
ciates with youth’s locus of control in a way that affects their educational outcomes. For
this to be true, it must be the case that the measures of locus of control and measures
of disadvantage exhibit some degree of association. To explore this, Table 3 presents the
proportion of highly disadvantaged youth (Stratum B) and non-disadvantaged youth
(Stratum A) who Agree or Strongly Agree with the locus of control statements. Highly
disadvantaged youth are almost five percentage points more likely to agree they cannot
solve some of the problems they have. With small variation in the differences, the results
for the other six statements is consistent with the hypothesis that youth from disadvan-
taged families are more likely to develop an external locus of control. Differences are
between 2.1 and 4.5 percentage points. It is then plausible, at least when not taking any-
thing else into account, that growing up in a disadvantaged household has an indirect
effect on educational outcomes through its negative effect on locus of control. This hy-
pothesis is formally studied in the extensions section by running a model of youth’s locus

of control on disadvantage measures while controlling for other factors.
[Table 3 here]

Taken together the simple associations in these tables suggest that youths” per-
ceptions of control, whether they are internal or external, and their socio-economic dis-
advantage when growing up might potentially affect educational outcomes (both directly
and indirectly through locus of control). Moreover, there is also a potential difference in

youth’s outcomes due to their exposure to disadvantage depending upon their age. The



following sections analyse the robustness of these relationships to the inclusion of other

covariates and by taking into account the latent nature of locus of control.

4 The econometric model

One of the primary empirical challenges is to make the best use of the multiple variables
of each individual’s locus of control. In this situation, the approach the economics liter-
ature often takes is to aggregate the multiple measures of locus of control into a single
index and then use conventional regression techniques. In the present case, however,
the weights underpinning the index would necessarily be ad hoc given the lack of in-
formation about the contribution that each makes in predicting the individual’s locus
of control (summing them, for example, assigns each an equal weight). Unfortunately,
estimation results are likely to be sensitive to the weights chosen. Alternatively, other re-
searchers in similar situations prefer to analyse each measure separately (Dohmen et al.,
2006 follow this approach to analyse different measures of trust). The difficulty with this
single-equation, measure by measure approach, is that it treats the data as though each
survey question provides information about a separate, perfectly measured concept. In-
stead, the models described below allow for the possibility that answers to specific survey
questions are only imperfect measures, or indicators, of a single concept called locus of
control. Additionally, combining the information from several measures may improve
the precision of the estimates. Consequently, the model for each educational outcome
consists of two parts. The first is the main equation for the outcome of interest that con-
tains as a covariate the latent locus of control. The second part is a measurement model
which relates the observed (ordered) variables, or indicators, to the underlying latent
variable. The next three subsections describe the specifics for each of the three educa-

tional outcomes.

4.1 A model of high-school graduation with latent locus of control

Define the propensity of completing Year 12 as y*, a latent variable, such that

(1) y* = XB +yLC* + W8 + u;



where X represents a set of covariates, LC* is locus of control, and W is the set of
dummy variables indicating youths’ exposure to disadvantage at home. {3,~,0} are
vectors of parameters of conformable dimensions to the variables they multiply, and u is
the error term which is independent of each element of Z = {X, LC*, W}. In addition,
u ~ N(0,02). The researcher cannot observe y*. Instead the researcher observes y tak-
ing values 1 and 0 according to the rule y = 1 [y* > 0]. Under these assumptions w;/oy,
is standard normal and by the symmetry of the normal distribution one can write the

probability of Year 12 completion as:

Oy Oy Ou

) P<y:1|Z):<1><X5+7LC*+9W>,

where ®(-) is the cumulative distribution function for a standard normal. Equation 2 de-
scribes the well-known probit model.’ In the models considered in this paper, however,
LC* is a latent continuous variable representing youth’s locus of control. LC* is assumed
to be distributed N (0, o). The higher the value of LC*, the more internal an individual
is and the lower the value, the more external an individual is.

Although the econometrician does not observe LC*, imperfect measures of LC*
are observed, called say, /; for j = 1,2,...,J. In reality the /; are not observed: what is
observed are ordered responses. The latent locus of control measure LC* relates to these
indicators through the following measurement model:

3) G = oLC" +e¢ 5 j=1,2,...,J.

In this set of equations ;s are parameters to be estimated and ¢; represent j error terms
such that conditional on LC*, ¢; ~ N(0, 1) Vj. The error terms in this system of J ordered
probits are independent of each other and from the error term in the Year 12 completion

equation (e.g. E[e;¢;] = 0V # i and E[e;u] = 0).2° The rule linking the ordered responses

“Note that in this model only the ratio 3; /o is identified. The standard normalisation is o, = 1.
“Note that by assuming ¢; ~ N(0, 1), the model uses a common identification restriction; that is agj =1



to the latent l;f is:

0 if —OO<Z;§51J‘,

1 if 6y <1t < by,
4 lj = Vo

| M; if duy <1 < oo

where 6;; Vi = 1,2,...,M; and Vj = 1,...,J are threshold parameters satisfying the re-
striction 61 < do; < ... < dp; Vj =1, ..., J. In this setup M; + 1 denotes the total number
of categories, or possible answers, for indicator j. In the survey there are four possible
answers for each indicator (ranging from “Strongly Agree” to “Strongly Disagree”) which
implies that M; = 3 Vj. There are seven indicators of locus of control in the survey, J = 7.

The objective is to obtain estimates of 3, o;s, thresholds for each of the ordered
probit models (d;;s), and the main parameters of interest, v and 6. In addition to the
standard restrictions on the variance of the error terms made in the probit and the system
of ordered probits detailed above, to identify the parameters in the model it is also nec-
essary to set one of the a parameters to unity.?! Note that (abstracting from the discrete
nature of the indicators) an alternative interpretation of the model is similar to the case
where a measurement error problem in an explanatory variable is solved by including
one of the indicators in the regression and using the others to instrument it. The analogy
is nevertheless not completely accurate in this case because of the non-linearity of the
probit model.

Note that the model can be seen as a system of J ordered probits (given by the
set of equations in Equations 3 and 4) and a binary probit model for Year 12 completion
(Equation 2). The system has cross-equation restrictions on some of the parameters and
a common factor with known distribution (LC*). The parameters in this model are es-
timated by maximum likelihood with adaptative quadrature for the numeric maximiza-
tion of the likelihood. This is done using the software aML (Lillard and Panis, 2003), but

any other software that performs maximum likelihood can also be used.??

2This is a standard normalisation in the literature. An alternative normalisation is to set the variance of
LC™ to unity.
23Ml software is freely available from http://www.applied-ml.com.



In summary, with the above model it is possible to test, on one hand, whether
there is a relationship between locus of control and Year 12 completion while taking into
account the latent nature of locus of control, and on the other, whether growing up in a
socio-economically disadvantaged household is related to the probability of completing
Year 12. Based upon the literature review in section 2, it is expected that 4 > 0 and 0, <0

foralli € 6.

4.2 A probit model with selection and latent locus of control

The second educational outcome is whether the youth obtained an ENTER score. To ob-
tain an ENTER score students have to complete a pre-university entrance program during
their last year of education (Year 12). The ENTER scores are based on state-wide exami-

2.23 The score obtained is

nations and on results for specific subjects taken during Year 1
the percentile rank of a student’s performance within their own cohort.

The econometric model, however, is not as straightforward as the previous model
for Year 12 completion because the researcher is not able to observe the decision to obtain
an ENTER scores for youths who did not complete Year 12. Ideally, the researcher would
like to estimate an “obtained ENTER score” equation for all school youths. This equation
would represent all school students in Year 12, whether or not these students had fin-
ished Year 12 at the time of the interview. But there is a sample selection problem as the
researcher only observes whether those students who had completed Year 12 at the time
of the interview, had obtained an ENTER score. That is, there might be a non-random
sample selection because of incidental truncation (e.g. whether people would obtain an
ENTER score is missing as a result of Year 12 non-completion). Because the propensity to
complete Year 12 may be correlated with unobservables that affect the propensity to ob-
tain an ENTER score (ability being a prime example) using only students who completed
Year 12 could produce inconsistent estimates.

To take into account the non-randomness of the sample used in estimating the

P These requirements vary across states in Australia. In some states, for example, there is no state-wide
examination, and only results from specific subjects taken in Year 11 or 12 are considered. See (Marks et al.,
2001, Appendix 3) for a detailed description. There is no unified name across Australian States for what
is called ENTER score in this paper. In addition, the scale for ENTER scores for Queensland takes values
from 1 to 25, where 1 represents the highest ranked students. The ENTER score used in the present analysis
transforms Queensland scores to scores equivalent to other states. The ENTER scores, or entrance ranks, are
calibrated to a common, Australia-wide scale that ranges from 30 to 99.99 (see Cardak and Ryan, 2006).



“obtained ENTER score” equation, the model considered is a probit model of whether the
youth obtained an ENTER score with a probit selection equation for Year 12 completion.

Explicitly, the model is as follows:

5) ENTER = 1 [Xlﬂl + ’ylLC* + 601 W +up > O]

(6) HS = 1[X2,32+72LC*+92W+U2>0]

where 1 [-] is the indicator function, the second equation is the sample selection equation
and ENTER is only relevant when HS = 1. Here, (u1,us2) is independent of all ex-
planatory variables, distributed bivariate normal with zero mean, and unit variances.?*
The correlation between u; and u» is denoted by p. Note that X; is a subset of X3 due
to the exclusion restriction. Since in this model LC* is a latent variable, the model is
complemented with a set of equations as in Equations 3 and 4. The error terms in the

measurement equations in Equation 3 are assumed independent of each other and inde-

pendent of u; and us. Estimation of this model is by maximum likelihood.

4.2.1 The exclusion restriction: school starting age rules

What remains to complete the description of the above model is to define the variable (or
variables) that constitute the exclusion restriction. Although the model above is identi-
fied without this restriction, identification is off of the non-linearities in the probit models,
and hence not very convincing. A more convincing analysis involves at least one variable
that determines selection (i.e. affects Year 12 completion) but does not partially affect the
likelihood of obtaining an ENTER score. The exclusion restriction in the present analysis
is based on a combination of school starting age rules and years of education required in
Australian states.

In Australia, each state has the power to establish rules about school starting age
in their territory. Although in general all children start school when they are five years
old (e.g. either kindergarten or Year 1), at the beginning of the school year some children

are four years old (and then turn 5 during the school year) while some others are 5 years

*The selection equation is exactly the same as the Year 12 completion model described in the previous
section.



old (and turn 6 during the school year). In addition, some states include kindergarten as
the normal progression of the school experience. States requiring kindergarten have 13
years of education in total—one year more than those states that do not. Table 4 presents
school starting age rules affecting the members of the YIF cohort. The table also presents
information on the number of years of education required in each state. Under normal
progression, the YIF cohort started school (kindergarten) in 1993, except for those who
lived in Queensland, Northern Territory, and Western Australia. In these three states
kindergarten is not required, and youths in the survey would have started Year 1 in either
1994 or 1995—one and two years later than in the other states. This is the case because the
school starting age rule for these states falls right in the middle of the time at birth of the
YIF cohort (October 1987 to March 1988). The combination of the starting age rules and
the number of years of education implies, according to the last column in Table 4, that
youths who were born in Queensland, the Northern Territory, and Western Australia in
the second three months of the cohort period (January through March 1988) would have
graduated a year later than those youths from the same states (and any other state) who

were born between October and December 1987.2°

[Table 4 here]

Table 5 presents the unconditional probability of completing Year 12 by (i) state
and (ii) whether youth were born in the first or the second part of the cohort period. The
difference in probabilities and p-values for a test of equality of means are presented in
Column 3. The table is also organised according to whether or not state rules in school
starting age were in place for the cohort. In states in which the rules coincided with the
YIF cohort (Queensland and Western Australia: call these Policy States) those youth who
were born in the first part of the cohort period (Oct. to Dec. 1987) are, as expected, more
likely than those born later in the same states (Jan. to Mar. 1988) to have completed Year
12 by 8.2 and 7.6 percentage points. These differences are statistically significant at the 10

percent level.

25Al’chough the difference at the start of school were one and two years, the difference at the end of Year 12
is only one year because in these three states there is one less year of education. Because of the small number
of observations, the Northern Territory sample was added to the Western Australia sample, even though the
rules for the two do not coincide exactly.



[Table 5 here]

Surprisingly, in states where rules did not coincide with the YIF cohort period
(and hence no differential effect is expected on Year 12 completion rates) Table 5 reveals
a higher, and in several states statistically significant, probability of Year 12 completion
when being born early in the cohort (Oct. to Dec. 1987). Although results for the ACT
and Tasmania are based on small samples (57 and 135 respectively) and hence should be
interpreted with caution, results for the other states reveal a higher probability of gradu-
ation for those who were born early in the sample. Being born early (Oct. to Dec. 1987 as
opposed to Jan. to Mar. 1988) in New South Wales and Victoria is associated with a 7.2
and 16.1 percentage points higher probabilities of completing Year 1226 Unexpectedly,
results for these states are consistent with scenario in which parents initiate children’s
education experience as soon as they can and the school system allows them to slightly
stretch the rules.

Consequently, the exclusion restriction in the main probit equation is a interac-
tion between living in Queensland, Western Australia, or the Northern Territory and a
dummy variable indicating whether the youth was born between October 1987 and Jan-
uary 1988. This interaction reflects the state rules about school starting age discussed
above.?” There is no obvious reason to think that this variable affects the decision to ob-
tain an ENTER score. This exclusion restriction meets the two formal requirements for a
good instrument: (i) it is correlated with Year 12 completion (as explained in this section),
and (ii) there is no compelling reason to believe that it belongs in the equation for obtain-
ing an ENTER score. Given these, the exclusion restriction contributes in dealing with
the selection problem in the present case because the proposed instruments are related to

the selection equation, but not to the main equation.

*To verify that these results are not due to outliers I recalculate these probabilities changing the cut-off
date. The cut-off date is varied from 15 October 1987 to 15 March 1988 and the difference in probability is
calculated at each day in this period for each State. Appendix Figure A2 shows the results.

? A model in which the exclusion restriction is a dummy variable of whether the youth were born in the
first part of the cohort period (Oct. to Dec. 1987), and including state dummy variables was also estimated.
The coefficient on this dummy variable is highly significant at the 5 percent level.



4.3 A censored regression model for ENTER scores

The third and last educational outcome considered in this paper is the ENTER score re-
ported by youth. The study and interpretation of this model is conditional on getting
an ENTER score. Because the actual ENTER score is left-censored at 30 (e.g. youth who
obtained an ENTER score below 30 are reported as having obtained 30), the model used
is a censored (normal) regression model.?® Unlike running an OLS regression of the ob-
served ENTER scores on the regressors of interest, the censored regression model yields
consistent estimators of the parameters. As with the models for the other two educa-
tional outcomes, the censored model treats locus of control as a latent variable by having

attached to it a measurement model as in Equations 3 and 4. The censored model is:

7) ENTER* = XB+~LC* +60W +u

(8) ENTER = max (30, ENTER")

where ENTER* is the actual ENTER score, but it is only observed if it is greater than the
censored value of 30. In this specification u, conditional on regressors and censored value,
is assumed to be normally distributed with mean zero and variance o2. Regressors are
as described in previous specifications. An additional difference between this model and

the Tobit model is that the estimates are directly interpretable. Estimation is by maximum

likelihood.?’

5 Results

This section presents the estimation results for the models described in the previous sec-

tion. Before discussing the main results, it is necessary to establish if the measurement

BNotice that this model is similar to a Tobit model, but the Tobit model reflects economic behaviour
that produces zeros (or other values). In the censored regression model, the underlying variable is also
continuous but it is censored due to data collection or institutional arrangements.

#The original specification of this model included a selection e