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abstract

We present an economic model of how teenagers’ outlooks—specifically
their locus of control—affect their human capital investments. Locus of
control measures the extent to which a person believes their actions affect
their outcomes. The model allows locus of control to affect teenagers’ as-
sessment of the return to education. The effect of eighth graders’ locus of
control on high school completion and college attendance is examined us-
ing the National Educational Longitudinal Study. The results indicate that
locus of control influences education decisions and suggests that locus of
control operates through teenagers’ expectations of the returns to human
capital investments.

I. Introduction

Until recently, most economic models have ignored the importance
of ‘‘noncognitive’’ factors in the formation of human capital. In particular, economic
models of educational attainment have neglected to incorporate teenagers’ outlooks
as a factor affecting their education decisions. These outlooks may be important
because teenagers who believe that labor market success depends little on their hu-
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man capital investments and more on luck, fate, or other ‘‘external’’ factors might
be more likely to drop out of high school or fail to attend college. On the other
hand, teenagers who believe that their human capital investments or other ‘‘internal’’
factors will have a strong impact on their future opportunities might be more likely
to complete high school or attend college. Thus, the ‘‘internal-external’’ outlook or
locus of control of teenagers may be a relevant noncognitive trait in a model of
human capital investment. This paper develops a theoretical model of human capital
investment that incorporates locus of control and empirically examines its testable
implications using data from the National Educational Longitudinal Study (NELS).

While this paper is the first to introduce the psychological concept of locus of
control into the human capital investment model, education researchers have long
recognized the relationship between locus of control and educational attainment. For
example, in 1966, the ‘‘Coleman Report’’ found that locus of control ‘‘was more
highly related to achievement than any other factor in the student’s background or
school’’ (Coleman 1971). We model locus of control as affecting a teenager’s assess-
ment of the relationship between the probability of labor market success and his or
her level of human capital investment. The model implies that teenagers with an
internal locus of control should be more likely to make educational investments.
Importantly, the model has testable implications that distinguish it from a model in
which locus of control is a proxy for unobserved ability.

II. Review of the Literature on the Role of Locus of
Control in Decision-Making

Locus of control, or ‘‘internal-external’’ attitudes, is a psychological
concept measuring ‘‘a generalized attitude, belief, or expectancy regarding the nature
of the causal relationship between one’s own behavior and its consequences’’ that
can influence a variety of behavioral decisions in everyday situations (Rotter 1966).
Individuals hold beliefs regarding whether outcomes are due to their own efforts or
the result of luck, chance, fate, or the intervention of others. Individuals who believe
that outcomes are due to their own efforts have an ‘‘internal’’ locus of control while
individuals who believe that outcomes are due to luck have an ‘‘external’’ locus of
control (Maddux 1991). Thus, locus of control is often referred to as ‘‘internal-
external’’ attitudes.

Locus of control is believed to form during childhood and stabilize during adoles-
cence (Sherman 1984). Rotter (1966) hypothesizes that an individual develops a
sense of control when reinforcement is perceived as contingent on his or her behavior
and that behaviors that result in reinforcement serve to strengthen an individual’s
perception of control. On the other hand, when reinforcement fails to occur, an indi-
vidual’s perception of control will diminish.

Carton and Nowicki (1994) review the research on the antecedents of individual
differences in locus of control. They report, first, that parents appear to influence
children’s development of locus of control; consistent parental use of reward and
punishment as well as parental encouragement of autonomy are associated with the
development of internal locus of control. Second, experiencing stressful life events,
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particularly if disruptive and when young, is associated with the development of
external locus of control. Third, children with internal locus of control have parents
who were more nurturing, emotionally supportive, and warm. Skinner, Zinner-
Gembeck, and Connell (1998) examine the development of locus of control in chil-
dren and find that parental involvement, family environment, teacher warmth, and
academic performance help determine the development of internal locus of control.

Locus of control has been found to be associated with a variety of choices people
make in their lives including vocational and career decisions (Maddux 1991). Indi-
viduals who have an internal locus of control generally are more active in trying to
pursue their goals and improve their lives (Rotter 1966). Furthermore, through inge-
nuity and perseverance, they often figure out ways of exercising some measure of
control even in situations containing limited opportunities and many constraints
(Bandura 1990). On the other hand, individuals who believe that they have no control
over the outcome of situations are likely to effect little change even in situations
that provide many opportunities (Bandura 1990).

The Survey of Educational Opportunity, as reported in Equality of Educational
Opportunity or the ‘‘Coleman Report,’’ surveyed 600,000 children at five grade lev-
els in 4,000 schools. Among other findings, the survey finds that a measure of locus
of control was highly related to academic performance and was a more important
determinant of achievement than any other factor in a student’s background or school
(Coleman 1966).

Andrisani (1977, 1981) uses the National Longitudinal Survey (NLS) to study
how a four-item Rotter (1966) scale of locus of control is related to subsequent labor
market outcomes. He finds that locus of control was strongly related to average
hourly earnings, total earnings, occupational attainment, and the growth of these
variables. He also finds that locus of control could not explain the differences be-
tween blacks and whites in labor market outcomes.

Duncan and Morgan (1981) replicate Andrisani (1977) study using the Panel Study
of Income Dynamics (PSID). The authors question the causal interpretation of Andri-
sani’s results and suggest that achievement might increase an individual’s perceived
self-efficacy (or locus of control). Surprisingly and despite this concern over simulta-
neity, Duncan and Morgan find a smaller relationship between self-efficacy and labor
market outcomes using the PSID than Andrisani finds with the NLS and conclude
that there is little evidence that self-efficacy affects labor market outcomes.1

Duncan and Dunifon (1998) also use the PSID and find that this measure of self-
efficacy for men aged 20–29 does predict labor market outcomes 15–20 years later.
Moreover, the self-efficacy of respondents aged 30–39 predicts the number of com-
pleted years of schooling of these respondents’ children 15–20 years later. The au-
thors conclude that motivation helps determine economic mobility and can strongly
influence both an individual’s future wages and the future educational achievement
of their children. Moreover, the fact that the measures of labor market and educa-
tional outcomes are measured 15–20 years later mitigates much of the concern that
self-efficacy and these outcomes are simultaneously determined.

Goldsmith, Veum, and Darity (1997) use the measures of self-esteem and locus

1. Hill et al. (1985), using additional waves of the PSID, also find small effects of self-efficacy on economic
outcomes.
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of control from the National Longitudinal Survey of Youth (NLSY) to test whether
‘‘psychological capital’’ directly affects wages. The authors allow for self-esteem
and wages to be determined simultaneously, but obtain identification only though
strong exclusion restrictions—the authors assume that locus of control does not af-
fect wages but does affect self-esteem. The study concludes that psychological capi-
tal directly increases wages through self-esteem and indirectly increases wages
through locus of control.

Heckman, Hsee, and Rubinstein (2000) examine how the wages of high school
graduates, GED recipients, and high school dropouts are affected by both cognitive
and noncognitive skills. They find that GED recipients have more cognitive skills,
but fewer noncognitive skills than high school dropouts and this lack of noncognitve
skill can explain much of their low wages.

III. A Model of Locus of Control and the Human
Capital Investment Decision

In this section, we present a model that incorporates the psychologi-
cal concept of locus of control into a model of the human capital investment decision.
We model locus of control as influencing a teenager’s belief about the return to
education. Specifically, teenagers with a more external locus of control believe that
their behavior (for example, graduating from high school) will have a relatively small
effect on the probability of labor market success. Teenagers with a more internal
locus of control believe that their behavior will have a relatively large impact on
the probability of labor market success.

A. A Human Capital Investment Model without Locus of Control

In a typical human capital investment model without locus of control, individuals
weigh the benefits of continued schooling against the benefits of dropping out when
deciding whether to complete additional schooling. We assume individuals calculate
the present value of future wages following Becker (1993). Suppose there are two
possible wage paths, ȳ1 and ȳ2, over T � 1 periods of time where y1(t) represents
the wage in period t for a person on Path 1 and y2(t) represents the wage in period
t for a person on Path 2. Furthermore, suppose that the probability of an individual’s
receiving Income Path 1 (the ‘‘high-wage path’’) depends upon her stock of human
capital which is assumed to be solely determined by whether she has graduated from
high school. Let the probability of receiving Income Path 1 for high school graduates
be ph and the probability of receiving Income Path 1 for high school dropouts be
pd. The net present value of expected future wages will differ for high school gradu-
ates and high school dropouts because the respective probabilities of receiving the
high wage path differ. Let the expected value of wages at time t for high school
graduates be E[yh(t)] and that for high school dropouts be E[yd(t)] and define

(1) E[yh(t)] � ph yt(t) � (l � ph)y2(t)

E[yd(t)] � pd yl(t) � (1 � pd)y2(t)

The net present values of future wages for high school graduates, V h
0, and high school

dropouts, V d
0 will be
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(2) V h
0 � �

T

t�S

δ(t)E[yh(t)]

V d
0 � �

T

t�0

δ(t)E[yd(t)]

where δ(t) is the individual’s discount rate for time t and it takes S periods to com-
plete school. An individual will choose to graduate from high school if Vh

0 � Vd
0 and

otherwise will choose to drop out. The probability of observing an individual gradu-
ating from high school is Pr(V h

0 � V d
0 ). We can estimate the effect of individual and

family characteristics on the probability of an individual’s graduating from high
school with a reduced-form probit model using variables that influence earnings,
determine the discount rate, δ(t), and determine the probabilities of receiving Income
Path 1.

B. Adding Locus of Control to the Human Capital Investment Model

We next incorporate locus of control into the human capital investment model. Un-
like much of the previous literature we introduce locus of control into the model of
the decision to graduate from high school without having to assume that it directly
increases an individual’s labor market productivity as it would if it were a measure
of ability.

Locus of control ranges from external to internal. Let θ measure a person’s locus
of control where θ is continuously distributed on the range (�∞, ∞); let positive
values represent internal locus of control and negative values represent external locus
of control. Our key modeling assumption is that a person’s value of θ will determine
her perception of the values of ph and pd—the probabilities that a person receives
Income Path 1 if she graduates from high school or drops out respectively. We as-
sume that an individual with a value of θ equal to positive infinity will believe that
ph is equal to 1 or, in other words, that by graduating from high school they will
receive Income Path 1 with certainty. Likewise, an individual with a value of θ equal
to positive infinity will believe that pd—the probability of receiving Income Path 1
if he drops out—is zero. An individual with a value of θ equal to negative infinity
will believe that ph and pd are equal (to each other and to some constant, p̄). Thus,
an individual’s assessment of the probabilities of receiving Income Path 1 is a func-
tion of that individual’s locus of control.2 In particular, let

(3) ph(θ) � Φ[θ] � (1 � Φ[θ])p̄

pd(θ) � (1 � Φ[θ])p̄

where Φ is the standard normal cumulative distribution function.

2. One can justify such a model by appealing to the fact that empirical economists have had a difficult
time separating the effects of education from those of selection when estimating the returns to education.
While teenagers may have a good idea of the distribution of wages in the economy, they might have a
more difficult time determining the conditional distribution, especially in light of selection. Thus, as the
teenagers are not completely informed on the conditional distribution, psychological traits such as locus
of control might have an influence. (See Manski 1993 and Hanushek 1993 for a discussion of these issues.)
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Teenagers with more internal locus of control tend to believe that their actions,
such as graduating from high school, will influence the likehood that they receive
a high-wage path while teenagers with more external locus of control tend to believe
that graduating from high school will have little effect on the likehood of receiving
higher wages.3 Thus, the probability that we observe a teenager graduating from
high school is also a function of his or her locus of control. We can estimate this
relationship, again, with a reduced-form probit using variables that influence earnings
as well as variables which determinine the discount rate, δ(t), and θ, a measure of
locus of control.

C. Testable Implications of the Model and Comparisons with a Competing
Model of Locus of Control as a Component of Ability

Our model implies that increases in locus of control (becoming more internal) should
be observed to increase the likehood that a teenager graduates from high school.
Since the probit equation relating locus of control with high school graduation that
we propose is a reduced form relationship, it is consistent with other structural mod-
els of how locus of control might affect human capital investments. For example,
our measure of locus of control might simply be picking up unobserved determinants
of ability and thus might increase the probability of graduating from high school.
That is, the mechanism by which locus of control affect human capital investment
could be quite different than the one we model, yet we would still find a positive
relationship in our empirical analysis. Therefore, we wish to identify testable impli-
cations of our economic model that will distinguish it from a model where locus of
control is an unobserved ability characteristic.

In our model, the perceived probability of receiving the high-wage path conditional
upon graduating from high school is greater for teenagers with internal locus of control
than for teenagers with external locus of control. Likewise, the perceived probability
of receiving the high-wage path conditional upon dropping out of high school is lower
for teenagers with internal locus of control than for teenagers with external locus of
control. Teenagers with internal locus of control, recall, believe that their actions will
greatly influence what happens to them while teenagers with external locus of control
believes outcomes are less related to their actions and perhaps are due to chance. This
result is obtained by differentiating Equation 3 with respect to θ:

(4)
∂ph(θ)

∂θ
� φ[θ](1 � p̄) � 0

∂pd(θ)
∂θ

� �φ[θ]p̄ � 0

where θ is the standard normal density.

3. Note that we are explicitly not modeling locus of control as a direct determinant of wages as the literature
on motivation has done. Modeling locus of control as a direct determinant of wages seems, to us, to be
an ad hoc assumption, and we preferred to develop a model in which locus of control influences educational
investments and thus wages through its influence on perceived probabilities of outcomes. This approach
seems to be more consistent with the concept of locus of control as developed in the psychology literature.
We develop a test between our model and a model in which locus of control is a direct determinant of
wages in Section IIIC.
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Using Equation 4 we can obtain testable implications for the effect of locus of
control on expected income conditional upon graduating from high school and on
expected income conditional upon dropping out. Recall that values for expected in-
come are given by Equation 1. Differentiating Equation 1 with respect to θ yields:

(5)
∂E[yh(t, θ)]

∂θ
� φ(θ)(1 � p̄)(y1(t) � y2(t)) � 0

∂E[yd(t, θ)]
∂θ

� φ(θ)p̄(y2(t) � y1(t)) � 0.

Thus, expected income conditional upon high school graduation is increasing in θ
(as teenagers become more internal) while expected income conditional upon drop-
ping out is decreasing in θ.

To see how the testable implications of our model differ from one in which locus
of control is a measure of ability, we need to be more specific about how ability
affects income. We assume that higher ability individuals are both more likely to
receive the high-wage path if they graduate from high school or if they drop out
than are lower ability high school graduates and high school dropouts respectively.
In addition, we assume that wages in either state are increasing in ability (although
this assumption is not needed, as we will see below). Let ψ indicate an individual’s
ability. We assume:

(6)
∂yh

∂ψ
� 0;

∂yd

∂ψ
� 0;

∂ph

∂ψ
� 0;

∂pd

∂ψ
� 0.

Differentiating Equation 1 with respect to ψ yields:

(7)
∂E[yh(t, ψ)]

∂ψ
�

∂ph(ψ)
∂ψ

(y1(t) � y2(t)) � ph(ψ)
∂y1

∂ψ
� (1 � ph(ψ))

∂y2

∂ψ
� 0

∂E[yd(t, ψ)]
∂ψ

�
∂pd(ψ)

∂ψ
(y1(t) � y2(t)) � pd(ψ)

∂y1

∂ψ
� (1 � pd(ψ))

∂y2

∂ψ
� 0.

Thus both expected income conditional upon high school graduation and expected
income conditional upon dropping out of high school are increasing in ψ. Note that
the sign of the comparative statics would not change if we had assumed that wages
in either state were not directly affected by ability.

Therefore, our model of locus of control yields different empirical predictions for
expected income conditional upon education attainment than does a model in which
a locus of control is a measure of ability.4

It is important to note that the model has implications for expected income condi-
tional upon educational attainment. In the tests that we conduct in this paper, de-
scribed in more detail below, we use a measure of expected income asked after the
education attainment decision has already occurred and, thus, can be considered a
conditional expectation. A measure of expected income asked before the education
attainment decision has occurred does not correspond to a conditional expectation
and using it to conduct these tests would be inappropriate. In fact, an increase in

4. We should note that Equations 5 and 7 hold for plausible distributions, but perhaps not all distributions.
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locus of control will have an ambiguous effect on expected income overall as can
be seen from Equations 8 and 9. Expected income is given by

(8) E[y(t, θ)] � E[yh(t, θ)]Prob(I � 1 � E[yd(t, θ](1 � Prob(I � 1))

where I is an indicator variable which is equal to 1 if the teenager graduates from
high school. Differentiating Equation 8 with respect to θ yields:

(9)
∂E[y(t, θ)]

∂θ
�

∂E[yh(t, θ)]
∂θ

P[I � 1] � E[yh(t, θ)]
∂P[I � 1]

∂θ

�
∂E[yd(t, θ)]

∂θ
(1 � P[I � 1]) � E[yd(t, θ)]

∂P[I � 1]
∂θ

which can be positive or negative.

IV. Data

The data for this study come from the baseline through third follow-
up surveys of the NELS. The baseline survey was conducted in 1988 and collected
background, cognitive, and psychological data from eighth grade students as well
as data from the students’ teachers and schools. Three follow-up surveys were con-
ducted at two-year intervals following the baseline survey. Thus, the third follow-
up survey occurred in 1994—roughly two years after most students would have
graduated from high school. Importantly, as part of the third follow-up survey, infor-
mation was collected on students’ graduation status and college attendance as well
as their expected income and occupation at age 30. Students who did not graduate but
received a General Equivalency Diploma (GED) are included with the high school
dropouts.5

The NELS sample is from a nationally representative sample of 1,000 schools;
25,000 eighth graders were initially selected from these schools. For the third follow-
up survey, only 14,915 of these students were recontacted. Our sample consists of
the 13,720 of these teenagers who had nonmissing eighth grade locus of control.

The NELS contains scales measuring locus-of-control as part of the base-year
student questionnaire. Items for the locus-of-control scales were derived from Rot-
ter’s (1996) internal-external control scale.6 The items were measured on a four point
Likert scale ranging from ‘‘strongly disagree’’ to ‘‘strongly agree’’. Each item was
individually standardized to a mean of zero and a standard deviation of 1 and the
composite scale is the average of the standardized scores of the individual question-

5. Cameron and Heckman (1993) suggest that including GED recipients with high school dropouts is
appropriate.
6. Items that make up the Locus of Control Scale include responses to the following questions: How do
you feel about the following statements?

(1) I don’t have enough control over the direction my life is taking;
(2) In my life, good luck is more important than hard work for success;
(3) Every time I try to get ahead, something or somebody stops me;
(4) My plans hardly ever work out, so planning only makes me unhappy;
(5) When I make plans, I am almost certain I can make them work; and
(6) Chance and luck are very important for what happens in my life.
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naire items. Standardized tests (math, reading, science, and history) were adminis-
tered in the base year survey, when students were in the eighth grade.7

Table 1 reports summary statistics for our entire sample of teenagers and sepa-
rately for high school graduates and dropouts. 83 percent of the sample graduated
from high school and 28 percent attended a four-year college. High school dropouts
come from poorer families, are more likely to be black, Hispanic, and to live in
urban neighborhoods than are high school graduates. Moreover, high school dropouts
had lower scores in both math and reading and had more external locus of control
in the eighth grade. Since locus of control is correlated with ability (for example,
the correlation between eighth grade locus of control and eighth grade math ability
is 0.286), we use the rich set of measures of cognitive ability available in the NELS
as controls in our probit analyses.

V. Probit Analysis of the Effect of Locus of Control
on Investments in Education

We estimate the relationship between locus of control and educa-
tional attainment using probit models. We examine two measures of education attain-
ment: high school graduation and four-year college attendance. Table 2 reports the
key results of the probit models in the form of the marginal changes in the probability
of graduating from high school (or attending a four-year college) holding all other
variables at their mean values.

Column 1 of Table 2 reports the results of a specification that includes controls for
race, ethnicity, gender, whether the teenager lived in an urban or rural neighborhood,
region, and the teenager’s eighth grade locus of control. Locus of control in the
eighth grade is a strong and statistically significant predictor of whether the teenager
will graduate from high school. A one-standard deviation increase in locus of control
is estimated to lead to a 6.8 percentage point increase in the likelihood of graduating
from high school (0.068 � 0.738 � 0.092).

Column 2 reports the results of a specification which also includes results from
reading, math, science, and history tests given in the eighth grade, grade point aver-
age, and controls for father’s and mother’s education. Math ability in the eighth
grade is highly correlated with the teenager’s high school graduation status six years
later. Reading, science, and history scores, on the other hand, neither have a sizeable
nor a statistically significant effect on the likelihood that a teenager will graduate
from high school. Including the additional controls reduces the estimated marginal
effect of locus of control but it is still statistically significant. A one-standard devia-
tion increase in locus of control is estimated to lead to a 1.6 percentage point increase
in the probability of graduating from high school (0.016 � 0.738 � 0.022). The
effect of locus control on high school graduation is large, but not quite as large as
the effect of math ability. For comparison, note that a one-standard deviation increase
in math ability is estimated to increase the probability of graduating from high school
by 5 percentage points (0.050 � 10.07 � 0.005).

7. Locus of control was also measured and achievement tests were also administered in the first and second
follow-up surveys.
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Table 1
Summary Statistics for the Entire Sample and by High School Graduation Status

High School High School
Entire Sample Graduates Dropouts

(1) (2) (3)

High School graduate 0.826 (0.379) 1 0
Attended a four-Year college 0.277 (0.448) 0.333 (0.471) 0
Locus of control (eight grade) 0.009 (0.738) 0.080 (0.701) �0.328 (0.812)
Math score (eighth grade) 50.575 (10.066) 51.971 (9.979) 43.648 (7.240)
Reading (eighth grade) 50.503 (10.038) 51.710 (9.957) 44.555 (8.135)
Grade Point Average (eighth grade) 2.900 (0.763) 3.033 (0.696) 2.253 (0.744)
Black 0.127 (0.333) 0.112 (0.315) 0.196 (0.397)
Hispanic 0.103 (0.303) 0.094 (0.291) 0.144 (0.351)
Female 0.502 (0.500) 0.510 (0.500) 0.461 (0.499)
Urban 0.257 (0.437) 0.249 (0.432) 0.295 (0.456)
Rural 0.313 (0.464) 0.313 (0.464) 0.315 (0.465)
Father high school graduate 0.276 (0.447) 0.274 (0.446) 0.289 (0.453)
Father some college 0.172 (0.377) 0.184 (0.387) 0.116 (0.321)
Father college graduate 0.246 (0.431) 0.281 (0.449) 0.084 (0.277)
Mother high school graduate 0.333 (0.471) 0.331 (0.471) 0.343 (0.475)
Mother some college 0.198 (0.398) 0.209 (0.407) 0.143 (0.351)
Mother college graduate 0.208 (0.406) 0.231 (0.422) 0.099 (0.299)
Discussions with parents 0.770 (0.421) 0.798 (0.402) 0.638 (0.481)
Owns encyclopedia 0.867 (0.339) 0.890 (0.313) 0.760 (0.427)
Subscribe to a newspaper 0.881 (0.324) 0.899 (0.301) 0.793 (0.405)
Parents attend school meetings 0.884 (0.320) 0.897 (0.304) 0.822 (0.383)
Parents check homework 0.446 (0.497) 0.449 (0.497) 0.435 (0.496)
Parents limit TV 0.459 (0.498) 0.469 (0.499) 0.413 (0.493)
Teen has place at home to study 0.382 (0.486) 0.388 (0.487) 0.353 (0.478)
Family income 36867 (41370) 40415 (43312) 20037 (24260)
Two-parent family 0.637 (0.481) 0.683 (0.465) 0.416 (0.493)
Step-parent family 0.107 (0.309) 0.100 (0.300) 0.139 (0.346)
Single parent family 0.145 (0.352) 0.128 (0.334) 0.227 (0.419)
Cohabiting family 0.045 (0.207) 0.036 (0.186) 0.086 (0.281)
Three-generation Family 0.017 (0.130) 0.016 (0.124) 0.024 (0.152)
Other family structure 0.050 (0.217) 0.037 (0.190) 0.109 (0.311)
No change in family structure 0.694 (0.461) 0.727 (0.445) 0.534 (0.499)
Number of observations 13,720 11,675 2,045

Note: Statistics are weighted. Means are reported and standard errors are reported in parentheses.

Column 3 reports the results of a specification that also includes a set of parenting
variables. The estimated effects change little from the effects reported in Column
2. Column 4 also includes controls for family structure in eighth grade and for
whether the teenager’s family experiences any changes in their family structure be-
tween the teenager’s eighth and twelfth grades. Again, very little changes from Col-
umn 3. In this most expansive specification, the marginal effect of locus of control
is still important and statistically significant. A one-standard deviation increase in
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locus of control is estimated to lead to a 1.4 percentage point increase (0.014 �
0.738 � 0.019) in the probability of graduating from high school.

Columns 5 through 8 report similar specifications for the probability that the teen-
ager has attended a four-year college by the time of the third follow-up survey.
Column 5 reports the results of a sparse specification with only controls for race,
ethnicity, gender, urban, rural, region, and locus of control. Eighth grade locus of
control has a large and statistically significant impact of the probability of college
attendance; a one-standard deviation increase in locus of control is estimated to
increase the probability of attending college by 8.3 percentage points (0.083 �
0.738 � 0.113).

Columns 6, 7, and 8 add controls for test scores and parent’s education, parenting
behavior, and family structure respectively. In the most expansive specification, re-
ported in Column 8, a one-standard deviation increase in math ability is estimate to
lead to a 8.1 percentage point (0.081 � 10.07 � 0.008) increase in the probability
of college attendance while a one-standard deviation increase in reading ability is
estimated to lead to a 2 percentage point increase in the probability of college atten-
dance (0.020 � 10.04 � 0.002). In this specification, locus of control is no longer
an important nor statistically significant determinant of college attendance. A one-
standard deviation increase in locus of control is estimated to increase the probability
of attending college by 0.5 percentage points (0.005 � 0.738 � 0.007) and this
effect is not statistically different from zero.

VI. Testing the Implications of the Economic Model of
Locus of Control Versus a Model in which Locus
of Control is a Component of Ability

In Section III, we describe the testable implications of our economic
model of locus of control that would distinguish it from a model in which locus of
control is simply measuring an unobserved component of ability. In our model, teen-
agers with an internal locus of control believe that they will be more likely to receive
the high-wage path conditional upon graduating from high school than do teenagers
with external locus of control. Conversely, teenagers with internal locus of control
believe that conditional upon not graduating from high school, they will be less
likely to receive the ‘‘high-wage path’’ than do teenagers with external locus of
control. If locus of control were a component of ability, then higher ability students
should expect to be more likely to receive the ‘‘high-wage path’’ irrespective of
graduating from high school than do otherwise identical lower ability students.

Fortunately, in the NELS we have two measures of teenagers’ expectations for
the future that we can use to test the implications of our model of locus of control.
The two measures are expected income at age 30 and expected occupation. Both
measures are asked in the third follow-up survey, after the decision to graduate has
already occurred. We separate expected occupations into high-skill and low-skill
occupations.

According to Equation 5, our model implies that teenagers with internal locus of
control should expect higher incomes and to be in higher skilled occupations, condi-
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tional upon graduating from high school, than do teenagers with external locus of
control. Importantly, it also implies that teenagers with internal locus of control
should expect lower incomes and to be less likely to be in a high-skilled occupation,
conditional upon not graduating from high school, than do teenagers with external
locus of control. If locus of control were a measure of ability, then teenagers with
internal locus of control should expect higher incomes and to be more likely to be
in a high-skilled occupation than do external teenagers irrespective of high school
graduation status.

To test between these competing hypotheses, we estimate the following regression
models:

(10) E[y 30] � β y X � γ y
1 Internal � γ y

2Neutral

� δ y
1Internal ∗ Educ � δ y

2 Neutral ∗ Educ � δ y
3 Educ � v y;

(11) E[Occ 30] � β0 X � γ 0
1 Internal � γ 0

2 Neutral

� δ 0
1Internal ∗ Educ � δ 0

2 Neutral ∗ Educ � δ 0
3 Educ � v0.

E[y30] is expected income at age 30 and E[Occ30] is expected probability of being
in a high-skilled occupation at age 30. Internal is a dummy variable indicating
whether the teenager’s eighth grade locus of control is in the top quartile. Neutral
is a dummy variable indicating whether locus of control is between the 25th and
75th percentiles. The omitted locus of control category includes those whose locus
of control is in the bottom quartile. Educ is a dummy variable indicating whether
the teenager has graduated from high school as of the third follow-up survey. In an
alternative set of models, Educ indicates whether the teenager has attended a four-
year college as of the third follow-up survey.

Table 3 reports the results from OLS regressions estimating Equations 10 and 11
when we condition teenagers’ expectations upon graduating from high school. The
first three columns of Table 3 report the results for age 30 expected income while
the last three columns report the results for expected probability of being in a high-
skilled occupation at age 30.

Column 1 of Table 3 reports predicted expected income for three groups, those
with internal, neutral, and external locus of control. Controls include race, ethnicity,
gender, and region. Internal teenagers expect a greater amount of income than either
neutral or external teenagers, but the expectations for the three groups are not statisti-
cally significantly different from one another.

Column 2 of Table 3 reports predicted expected income for six groups—high
school graduates with internal, neutral, and external locus of control and high school
dropouts with internal, neutral, and external locus of control without additional con-
trols. Internal high school graduates expect higher income than do external high
school graduates. However, internal high school dropouts expect lower income than
do external high school dropouts. The same pattern is exhibited in Column 3, which
reports a specification that also controls for race, ethnicity, gender, urban, rural, and
region. Internal high school graduates expect to earn more than external high school
graduates. However, internal high school dropouts expect to earn less than external
high school dropouts.

Columns 4 through 6 of Table 3 report predicted expectations of being in a high
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skill occupation; a similar pattern of results is found. Internal teenagers are more
likely to expect to be in a high skill occupation than are external teenagers. Moreover,
internal high school graduates are more likely to expect to be in a high skill occupa-
tion than are external teenagers. On the other hand and as in the case of expected
income, internal high school dropouts are less likely to expect to be in a high skill
occupation than are external high school dropouts, though this difference is both
small and is not statistically significant in the specification with additional control
variables.

Table 4 reports analogous results from OLS regressions estimating Equations 10
and 11 when we condition teenagers’ expectations upon attending a four-year col-
lege. A similar pattern of results is found for expected income at age 30; internal
college attendees expect higher income than do external college attendees while inter-
nal nonattendees expect lower income than do external nonattendees. However, the
results for expectations for being in a high skill occupation at age 30 do not follow this
pattern when we condition upon college attendance. Both internal college attendees
and internal college nonattendees are more likely to expect to be in a high skill occupa-
tion than do external college attendees and external college nonattendees respectively.

With the exception of occupational expectations conditioning upon college atten-
dance, the patterns of results for income and occupational expectations correspond
to that predicted by our human capital investment model incorporating locus of con-
trol and are inconsistent with a model in which locus of control is a proxy for unob-
served ability.

VII. Discussion and Robustness Checks

The results reported in Section V show that having an internal locus
of control is an important determinant of educational attainment. Moreover, the re-
sults reported in Section VI suggest that locus of control is consistent with our eco-
nomic model rather than merely representing an aspect of cognitive ability. While
locus of control is correlated with cognitive ability it appears to be measuring some-
thing distinct.

A major concern remains. If academic success and other positive events in a teen-
ager’s life lead him or her to become more internal, we would likely be overstating
any causal effect of locus of control.

Fortunately, the NELS measures each teenager’s locus of control at the eighth
and twelfth grades. In addition, many other variables including cognitive test scores,
parental expectations for educational attainment, mother’s marital status, and family
income are also measured at both of these grades. Therefore, it is possible to estimate
how changes in these variables—test scores, parental expectations, marital status,
and income—relate to changes in the teenager’s locus of control using a fixed effects
model. While the model does not determine whether changes in these variables caus-
ally determine locus of control or vice versa, controlling for fixed effects should
eliminate any constant unobserved variable that determines both locus of control
and, for example, cognitive test scores.

Table 5 reports the results of these fixed effects models where the dependent vari-
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Table 5
Determinants of Locus of Control: Fixed Effects Models

All Teenagers Males Females
(1) (2) (3)

Math test score 0.001 0.003 �0.001
(0.002)** (0.002) (0.002)

Reading test score 0.005 0.009 0.001
(0.001) (0.002)** (0.002)

Science test score 0.001 �0.001 0.002
(0.001)** (0.002) (0.002)

History test score 0.004 0.006 0.001
(0.001)** (0.002)** (0.002)

Mother’s education expectation �0.039 �0.087 0.002
(0.023) (0.035)* (0.031)

Father’s education expectation 0.004 0.049 �0.031
(0.024) (0.036) (0.031)

Mother married �0.001 0.025 �0.021
(0.020) (0.031) (0.027)

Family incomea �0.012 �0.005 �0.018
(0.026) (0.039) (0.035)

Constant �0.512 �0.891 �0.027
(0.099)** (0.135)** (0.015)

R-squared 0.110 0.100 0.073
Number of observations 23,391 11,526 11,865

a. Family income is divided by 10,000.
Note: Models include variables from the base year and second followup waves of the NELS.
Standard errors in parentheses. * Significant at 5 percent level; ** Significant at 1 percent level.

ables are the teenager’s locus on control.8 We report results for three groups: all
teenagers, males, and females. The results for all teenagers are presented in the first
column. Improvements in reading, science, and history test scores are all significantly
associated with teenagers’ becoming more internal. This result is particularly true
for males and for reading test scores. Surprisingly, for males, increased maternal
expectations for education attainment are associated with their becoming more ex-
ternal. Unlike for males, for females, no variable is significantly associated with
changes in locus of control.

These results suggest that improvements in school performance (as measured by
reading scores in particular) may lead male teens to become more internal. If this
is the case, then our treatment of locus of control as an exogenously determined

8. These models have only two time periods, eighth and twelfth grade. As a result, they yield results
identical to those from an OLS regression of the first difference in locus of control on the first difference
in the control variables.
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personality trait may be incorrect. For females, however, none of these variables
can predict changes in locus of control. For this reason, we reestimated our models
measuring the effects of locus of control on education attainment for females only
and found very similar results (not reported but available upon request).

While changes in locus of control may be determined by changes in school perfor-
mance, it is important to recall that we use teenagers’ eighth grade locus of control
as our measure. We also reestimated our models using teenagers’ tenth and twelfth
grade locus of control and report the key results in Table 6. Using either measure,
we obtain similar results as when we use eighth grade locus of control.

Finally, while our results reported in Section VI suggest that locus of control
affects teenagers’ expectations in a way that is consistent with our theoretical model,
but inconsistent with a model in which locus of control is a measure of ability, one
might still be concerned about the extent to which locus of control measures some-
thing distinct from cognitive ability. To shed some light on this question, we regress
income expectations at age 30 on both eighth grade locus of control and eighth grade
math test scores (along with additional controls: race, ethnicity, gender, urban, rural,
and region); we also estimate a similar specification using a probit model for expecta-
tions of being in a high skill occupation at age 30. For expected income, math ability
and locus of control are important determinants of future expectations. A one-stan-
dard deviation increase in math ability is estimated to increase expected income by
$3,018 (3018 � 10.07 � 299.7) while a one-standard deviation increase in locus of
control is estimated to increase expected income by $3036 (3036 � 0.738 � 4114.4).
Likewise,bothmath abilityand locusofcontrol are importantpredictors of the expected
probability of being in a high skill occupation. A one-standard deviation increase in
math ability is estimated to increase the expected probability of being in a high skill
occupation by 13 percentage points (0.13 � 10.07 � 0.013) while a one-standard
deviation increase in locus of control is predicted to increase this probability by six
percentage points (0.06 � 0.738 � 0.082). These results are reported in Table 7.

VIII. Conclusion

We present a model that implies that locus of control will influence a
teenager’s decision to invest in education. It does so through its effect on a teenager’s
assessment of the link between his or her actions (graduating from high school) and
subsequent outcomes (the likelihood of receiving high wages). This model has the
attractive features of both being consistent with the human capital investment model
and with psychologists’ concept of locus of control. The empirical results show that
eighth grade locus of control exhibits a strong influence on teenagers’ human capital
investment decisions. Furthermore, the patterns of teenagers’ expectations are con-
sistent with our model of locus of control and are inconsistent with a model in which
locus of control is a measure of ability.

Modeling psychological factors in economic models can assist in understanding
human capital investment decisions. Furthermore, these models can help guide em-
pirical work, which in turn may provide useful information for the development of
effective public policy programs for high school dropouts. Future research should
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more fully examine the role of these and other psychological factors in teenagers’
human capital investment decisions.
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