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In this article, both economics and psychology were used to derive predictors of uni-
versity students’ discipline choice. From economics the idea of utility maximization
was used. Using psychological theory non-monetary profits of education were made
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possibility to interact with other people. Large differences were found between dis-
ciplines on the utility scores. The utilities and gender were used in a multinomial
logit model to predict discipline choice. The model correctly predicted discipline
choice for 61% of the student sample. Further analysis showed that the exclusion of
gender did not decrease model fit substantially.
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1 Introduction

Student schooling decisions are studied extensively in both economics and
psychology. In the economics of education, schooling decisions are explained
by the returns to education. In psychology, educational choices are mostly
explained by personal characteristics such as personality, aptitude, or prefer-
ences. In this study it is tried to use both economic and psychological theory
to explain students’ choice of an academic specialization out of a set of al-
ternatives. We start with theoretical discussions of schooling decisions from
economics and psychology, separately.

In economics, it is assumed that students are utility maximizing actors when
making schooling decisions. A central theory for the explanation of students’
vocational decisions is the human capital theory, which was first introduced by
Schultz (1961) and Becker (1962). In its most simple form, it states that stu-
dents choose for a discipline that leads to the career that gives highest expected
earnings over the life-cycle. According to the human capital theory educational
choices are explained by investment motives: students choose a discipline for
the sake of future returns. Alternatively, economists use consumptive mod-
els to explain educational decisions. Consumptive motives are associated with
immediate (as opposed to future) benefits of educational choices (see, e.g.,
Kodde & Ritzen, 1984). In the economics of education, benefits of education
can be both pecuniary and non-pecuniary. However, non-financial benefits of
education are mostly not made explicit in the literature.

In some economic studies, the returns to different types of education and spe-
cializations are estimated (see, e.g., Jacobs, 2001). In such research, not the
expected future earnings, but actual earnings are used. On the basis of such
studies it can not be concluded that students choose a discipline anticipating
their future earnings. However, some studies do focus on the relationship be-
tween expected and realized earnings. Webbink and Hartog (2001), following
Manski (1993), compared students’ expected and realized earnings, concluding
that students are able to predict their starting salary. Moreover, Oosterbeek
and Webbink (1995) reported a positive effect of high school students’ expected
wages on the probability of enrolling in higher education. These findings sug-
gest that students can predict their salaries and that they do take into account
the expected earnings when making educational choices.

The motives that are associated with educational choices of Dutch students
have been studied extensively (see, e.g., Felsö, van Leeuwen, & van Zijl, 2000;
Borghans, 1999; de Jong, van Leeuwen, Roeleveld, & Webbink, 1998). These
studies suggest that discipline choice is influenced by labor market perspectives
only to a moderate extent. Moreover, Oosterbeek and Webbink (1995) stated
that the importance of financial motives seems to be vanishing in students’
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enrolment in Dutch higher education. Whereas in the previous paragraph it
was concluded that students are influenced by financial factors, the effect
seems to be only moderate. These findings suggest that Dutch students may
be led by non-pecuniary factors to a large extent.

In psychology, it is common to explain schooling decisions, i.e. academic spe-
cialization, from person characteristics, such as aptitude (see, e.g., Shea, Lu-
binski, & Benbow, 2001) or preferences (see, e.g., Hansen & Neuman, 1999).
However, the most famous psychological theory of schooling decisions is Hol-
land’s theory of vocational personalities and work environments (Holland,
1997). According to this theory, students tend to seek environments in which
they can use their skills and abilities, express attitudes and values, and take
on problems and roles that fit them. It should be noted that this idea of fit
between a person and his or her working environment, bears strong resem-
blance to the human capital theory. According to both theories, students look
for studies or jobs in order to optimize a certain goal. Whereas, in the human
capital theory, students anticipate environments that give them maximum
earnings, in the person-environment fit theory, students look for environments
that match their personality.

In psychology, financial benefits are mostly disregarded when explaining school-
ing decisions. Exceptions are Husman and Lens (1999), Galotti (1999), and
Gallucci (1997), who do consider both career and financial prospects. From a
psychological viewpoint, benefits or utility of a given study need not only be
on a monetary level. For example, the match between personality and work
environment may be interpreted as a benefit because, according to Holland’s
theory, it results in personal satisfaction. Other variables that are associated
with discipline choice can be seen as benefits: the amount of leisure a student
has (see, e.g., Bee & Ronaghy, 1990) or the possibility of being meaningful to
other people (see, e.g., Ben-Shem & Avi-Itzhak, 1991). These different sorts
of benefits or utilities (as we call them) are, contrary to financial earnings,
not measurable (at least, not directly) on an objective (monetary) scale. To
measure these kinds of utility, a subjective scale must be used, making these
utilities subjective.

Summarizing, in economics financial variables are emphasized, and non-pecuniary
factors are not made explicit. In psychology, money related factors are mostly
neglected and non-financial variables are used to explain schooling decisions.

In this article, both psychology and economics are used to explain the disci-
pline choice of pre-university students. From economics we use financial vari-
ables and the idea of utility maximization. We use psychology to make the
non-pecuniary motives more explicit.

First, we check to what extent Dutch university students are influenced by
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financial factors when choosing a discipline, by studying estimated earnings
after graduation of freshmen from different academic disciplines. Second, stu-
dents’ subjective utilities are studied, and are subsequently used to predict
discipline choices.

2 Method

Data were collected from freshmen of nine university courses at the University
of Amsterdam. During second and third trimester students were asked to
participate in a survey during class. Participation was rewarded with a lottery
ticket. A total of 753 students (433 females and 320 males) participated: 106
law students (62 females and 44 males), 101 economics students (27 females
and 74 males), 93 medical biology students (61 females and 32 males), 77
dentistry students (36 females and 41 males), 175 psychology students (138
females and 37 males), 41 political sciences students (18 females and 23 males),
76 history students (30 females and 46 males), 39 English linguistics students
(28 females and 11 males), and 45 Spanish linguistics students (33 females and
12 males).

The students were asked to cast their minds back to the moment they had
to choose an academic specialization, and were requested to evaluate thir-
teen benefits, or utilities that are associated with their discipline. The utility
questions were phrased in such a way that it was clear that the benefit was
inherent to the study in question. Table 1 presents the questions that were
used to obtain the thirteen utilities. The correlation matrix that is associated
with the 13 utilities was studied in a principal components analysis. This anal-
ysis produced four interpretable components; one utility question could not
be grouped in any of the resulting components 1 . The four utility groups are
the following. The first group is defined as Prospects of a Good Professional
Career (which we shall refer to as ’Prospects’), and consists of utilities 1 to
5. This utility group corresponds to a large extent to the utility in economic
literature. Utility 2, which states that by choosing their specialization, stu-
dents do their parents a favor, may seem an awkward utility for this group.
However, it may fit in, if it is realized that parents usually want what is best
for their children, i.e., a discipline that has good financial perspectives. The
second group is defined as General Knowledge, and consists of utilities 6 and
7. The third group is defined as the Effort an Academic Discipline Requires
(which we shall refer to as ’Effort’), and consists of utilities 8 to 10. Utility
9, which is associated with straining oneself for his or her study, is the only
utility for which a low score can be seen as a benefit. The fourth group is

1 The principal components analysis was performed for ease of interpretability;
however, in the subsequent analysis the individual items are used.
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defined by Working with Other People (which we shall refer to as ’People’),
and consists of utilities 11 and 12. Utility 13, liking the type of students that
is in a discipline, is the utility that was not grouped with other utilities.

From Table 1 it can be seen that the questionnaire contains both future and
present benefits items. The Prospect and People items are clearly associated
with future benefits (investment motives). The General Knowledge and Effort
items, and item 13 are items that are associated with present-day benefits
(consumption motives).

[Table 1 about here.]

Subsequently, students were asked to fill out both the estimated wages after
graduation, and the probability of success after taking up a discipline, for four
disciplines including their own 2 . Using these sets of two variables, per student
the Expected Value of the Estimated Wages (E(EW)) can be constructed for
each of four disciplines (for a description of E(EW), see section 2.1). However,
the variables that are associated with estimated wages have a substantial
amount of missing values (24% of the total group had at least one missing value
on the wage variables; the other variables had very few missings). It is known
that some students deliberately left questions that are associated with these
variables unanswered, because they added written comments, in which it was
stated that they had never considered wages or that they just did not have a
clue. The number of missing values is very different for the nine specializations
(for example, economics students hardly have missing values, whereas history
students have a substantial amount of missings). The missingness of these
values is clearly not missing in a random way; it seems to depend on the
values of the unreported values. It is very plausible that students who did not
fill out these questions really do not have an idea, or expect to earn less money
compared to students who did. Therefore, it should be noted that the estimates
that are associated with expected wages and probability of graduation may
be biased.

2.1 Analyses

To check to what extent Dutch students are influenced by financial factors
when choosing an academic discipline, estimated wages after graduation are
studied. For the students with complete observations, estimated wages are
compared for the current discipline and for three alternative disciplines.

However, results that are associated with estimated wages are not conclusive.

2 The present study is part of a larger design, in which blocks of studies are com-
pared; details of this design do not contribute to this discussion.
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Students avoid certain studies because they know they do not have the ability
or the motivation to graduate in those studies. In that case the likelihood of
graduating is very low, which makes these estimated wages unrealistic. To take
the likelihood of graduating into account, E(EW) is studied. E(EW) of a given
discipline is constructed by multiplying the expected wages after graduation
by the probability of being successful in that discipline. If students anticipate
future earnings, E(EW) should be highest for the study they chose (regardless
of what alternatives are considered 3 ).

Next, the nine university groups are compared on the 13 subjective utility
score means.

To predict the discipline choices, the Multinomial Logit Model (MNL) is used.
MNL is a model for unordered choice states. McFadden (1974) showed how
MNL is derivable from utility maximization. Therefore, when using MNL, we
assume that students maximize their (total) utility when choosing for a given
discipline. The 13 utilities and gender were used as predictor variables. Gender
is included in the model because the gender distribution is very different for
the nine disciplines. It is also checked whether the exclusion of this variable
decreases model fit. MNL assumes the independence of irrelevant alternatives
(IIA). This means that the odds ratio for every pair of alternatives (disciplines
in our case) should be independent of all other alternatives. To test this in-
dependence, the Hausman-McFadden test (Hausman & McFadden, 1984) is
applied. For a an extensive description of MNL, we refer to Cramer (1991).

3 Results

The first row in Table 2 shows the proportion of students that expects high-
est wages when graduating in their own discipline. The disciplines differ to a
great extent in this proportion. Students in history, psychology, English and
Spanish almost exclusively think that they would earn more if they would
graduate in another discipline. Dentistry and economics almost exclusively
have students that think that they would earn most in their own study. Law
and medical biology also have a substantial amount of students that expects

3 If the expected value for all possible disciplines were available, it could be checked
whether the discipline that is actually chosen has a maximum expected value. How-
ever, in our case the expected value is only known for three alternatives. When
the actual study does not have maximum expected value it can be stated that the
student does not maximize utility. However when the actual study does have max-
imum expected value it can not be stated that the student does maximize utility,
because the expected value could be higher for disciplines of which expected value
is unavailable.
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highest earnings in their own discipline. The second row of Table 2 shows
for each group the proportion of students that chose a discipline for which
E(EW) is highest. Similarly, students of different disciplines differ to a large
extent. History, Spanish and English linguistics clearly have mostly students
that have highest E(EW) in another discipline. Students in dentistry, medical
biology, law, and to a somewhat lower extent political sciences and economics,
mostly have E(EW) values that are highest in their own study. Psychology
has approximately as much students that do and do not choose a study for
which E(EW) is highest. These results suggest that some students are, and
some students are not influenced by future earnings when choosing a disci-
pline. Dentistry, medical biology, economics and law students do seem to be
influenced by these factors. History, English and Spanish linguistics students
seem mainly uninfluenced by future earnings. Political sciences and psychology
students fall somewhere in between. Resuming, it cannot be stated in general
that students are influenced by future earnings; large differences seem to exist
between students from different disciplines. It may be suggested that for stu-
dents that do not maximize expected monetary returns, other, non-monetary
benefits exist, that explain their discipline choice.

[Table 2 about here.]

Table 3 reports the deviation mean utility scores per study discipline. For easy
reference, mean utility scores per group minus the mean value of the group
with the lowest mean are displayed; if a group has a zero deviation mean on
a utility variable, it means that it has the lowest mean value on that variable.

[Table 3 about here.]

Large differences between disciplines exist. Spanish, history and English stu-
dents have low mean scores on the Prospects utility group; dentistry, medical
biology, law and economics have high mean utility scores. History, political
sciences and psychology score high on the General Knowledge utilities; eco-
nomics, Spanish and dentistry score low on these utilities. From other research
it is also known that economics students do not choose their study for the in-
teresting content (Felsö et al., 2000). Large differences between disciplines
exist on the Effort utility group. Dentistry and medical biology students have
the lowest mean scores. Dentistry is very different from other disciplines. Den-
tistry students think that their study does not give them enough leisure, strains
them to the limit, and do not think that they can easily fulfill the demands.
Spanish, law, and English students make a relatively much smaller effort at
their study than other students. Economics, history, and Spanish linguistics
students have lowest utility scores on the People utility group. Psychology,
dentistry, and medical biology score highest on this group of utilities. The
group differences that are associated with the type of students item are very
small compared to the other utility differences.
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MNL fits the data quite well. Moreover, the Hausman-McFadden tests show
that the assumption of independence of irrelevant alternatives was not vi-
olated. The Likelihood-ratio test rejects the null-hypothesis of each of the
coefficients but the constant terms simultaneously being equal to zero at the
5% significance level (χ2

112 = 1449.42, p = .000). The model has a Pseudo-R2

of .461. Table 4 contains likelihood ratio tests for all predictors 4 . Utility 2,
which states that the student does his or her parents a favor by choosing his
or her study, is the only utility that is not a significant predictor at the 5%
significance level.

[Table 4 about here.]

The classification table that can be constructed on the basis of the estimated
MNL is shown in Table 5. The percentage of overall correct classification
was 60.8%. The classification of English linguistics was somewhat worse than
of other disciplines. Table 5 shows that English linguistics looses students
mostly to history, psychology and Spanish linguistics. The loss to psychology
is probably a result of the large psychology sample size. The loss to history and
Spanish linguistics may have resulted from both disciplines being humanity
studies. Moreover, Table 3 shows that especially Spanish and English mean
utility scores are quite comparable.

[Table 5 about here.]

It was checked whether any two of the nine alternative disciplines should be
combined, using the Cramer-Ridder test (Cramer & Ridder, 1991). The test
shows that it can not be stated that the independents differentiate between
English and Spanish linguistics (χ2

14 = 13.10, p = .519). MNL for the combined
English and Spanish linguistics categories produced fit statistics that were
comparable to the original model. The percentage of correct classification for
the combined English and Spanish categories was much better than for the
original model, namely 54.8%.

Although the Likelihood-ratio test shows that gender is a significant predic-
tor, it does not express the predictive power of this variable. The model that
excludes gender produced only a very moderate drop in both model fit and
correct classification rate. Moreover, explorative multivariate tests of the thir-
teen utilities showed two things. First, overall (across the nine disciplines)
gender differences were significant at the 5% level. However, within discipline
groups, a gender effect was only significant (at the 5% level) for the medical
biology student group. Univariate tests showed that female medical biology
students reported significantly higher effort at their study (item 9) than their
male counterparts.

4 Other MNL results such as estimated coefficients, marginal effects and Hausman-
McFadden tests are obtainable from the first author.
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4 Discussion

The analysis that is associated with estimated wages and E(EW) showed that
students from different disciplines differ in the extent in which they are moti-
vated by expected earnings. Students in dentistry, medical biology, economics
and law, mostly seem to maximize their financial prospects; history, and Span-
ish and English linguistics students do not seem to anticipate future earnings.
Psychology and political sciences students fall somewhere in between.

The analysis that is associated with subjective utilities showed that students
from different disciplines differed to a large extent on the utility scores. MNL
was applied to the subjective benefits, resulting in good model fit. Moreover,
60.8% of the students was correctly classified.

The model fit did not decrease substantially when gender was omitted from
MNL. Moreover, whereas overall gender differences were found, male and fe-
male students within disciplines did mostly not differ in their mean utility
scores. It may be argued that male and female students within disciplines are
very similar in their subjective utilities.

The analyses suggest that students from different studies differ to a large
extent on the motives for choosing a study. Moreover, single benefits cannot
explain educational choices: multiple utilities are needed to differentiate among
students from different disciplines.

The nine student groups can be roughly characterized using the four factors
that resulted from the principal component analysis. Law students think that
their study gives them good prospects of a career, allows them to interact
with other people, and asks for a relatively small effort. Economics students
resemble law students to a large extent; however, economics students do not
think that their study allows them to work with other people. Dentistry and
medical biology students are very similar in their utility scores. This proba-
bly results from both studies being health studies. Moreover, it is known that
medical biology consist to a large extent of students who were eliminated by
lottery when applying for medical science; they anticipate the lottery in the
next year. Dentistry and medical science are very similar in both study design
and career perspectives. However, one difference between medical biology and
dentistry students exists; although students from both studies make a big ef-
fort at their study (compared to the other seven studies), dentistry students
make a substantial larger effort at their study than medical biology students.
Psychology students think that their study adds to their general knowledge,
allows them to work with other people and asks for a relatively small effort.
Political science and history students mainly think that their study adds to
their general knowledge, and that their study is a relatively small effort. En-
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glish and Spanish linguistics students distinguish themselves by relatively low
scores on nearly all utility scores. Exceptions are the high scores on the leisure
utility. It seems plausible that linguistics students choose their discipline for
the content, but their General Knowledge utility scores are surprisingly low.
It is hard to imagine that students choose a discipline exclusively on the basis
of the amount of leisure. An interpretation of these results might be that lin-
guistics students just want to postpone the moment of joining the labor force
while making a very small effort at their study. Alternatively, these findings
may suggest that other kinds of benefits to a study exist, which were not
considered in this study. In the future, other benefits of disciplines should be
studied.

The results of this paper have consequences for both theory and practice.
Within psychology, the idea of future and present benefits, which can be both
financial and non-financial, should be integrated within existing theories of
discipline choice. In guidance counselling, counsellors should consider mone-
tary and non-monetary benefits of potential studies for a given student. These
benefits should be used next to common student characteristics such as apti-
tude and interests to come to a choice.

Within economic theory, non-financial motives should made more explicit and
differences between students from different disciplines should be allowed for,
when modelling educational choices. Students may be rational, as economic
theory prescribes, but on a subjective level. Non-pecuniary benefits need not
only be associated with consumptive motives; some benefits may be prospec-
tive. For example, the possibility of working with, or helping other people after
graduation can be seen as a future benefit. For some students non-pecuniary
benefits may be more important than pecuniary benefits; higher earnings may
be sacrificed for these kinds of benefits. The dominating idea of expected earn-
ings maximization should be replaced with an idea of maximization of multiple
utilities, some of which are financial, and some of which are non-monetary.
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Table 1
Subjective Utilities in the Questionnaire

1 After graduating from discipline x, I expect good employment opportunities.

2 By choosing for discipline x, I think I do my parents a favor.

3 As a graduate in discipline x, I think I will earn a lot of money.

4 As a graduate in discipline x, I think I can make a career.

5 As a graduate in discipline x, I think I have a high social status.

6 It seems to me that the study material of discipline x is fascinating.

7 discipline x adds to my personal development.

8 Studying discipline x will give me enough leisure.

9 I think that studying discipline x, will strain me to the limit.

10 I think I can easily fulfil the demands of discipline x.

11 After graduating from discipline x I think that I can be meaningful to others.

12 By studying discipline x I think that I can pass on the acquired knowledge to others.

13 I like the kind of students that studies discipline x.

A seven-point Likert rating scale (1=strongly disagree; 7=strongly agree) was used. The order of

the utilities in this table is not identical to the order in the questionnaire; they are grouped

according to content.
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Table 2
Proportions of Students with Highest Estimated Wages, and Highest Expected
Value of Estimated Wages for Actual Discipline.

Discipline

Law Eco Med Den Psy Pol His Eng Spa

Chosen Discipline has highest EWa 0.64 0.85 0.68 0.93 0.09 0.29 0.07 0.18 0.22

Chosen Discipline has highest E(EW)b 0.63 0.58 0.63 0.71 0.50 0.58 0.30 0.36 0.29

a Estimated Wages; b Expected Value of Estimated Wages
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Table 3
Deviation Meana Utility Scores per Discipline

Discipline

Factor Utility Law Eco Med Den Psy Pol His Eng Spa

1 Employment 2.20 2.33 2.21 2.67 1.40 0.50 0.00 0.52 0.01

Parents 1.52 1.22 1.55 1.99 1.08 0.39 0.00 0.46 0.19

Make Money 2.53 2.75 2.49 3.03 1.33 0.13 0.00 0.67 0.26

Make a career 1.79 1.76 1.68 1.51 1.17 0.83 0.26 0.00 0.08

Status 1.87 1.57 1.48 2.12 1.20 0.59 0.51 0.22 0.00

2 Fascinating Material 0.63 0.00 1.17 0.75 1.32 1.03 1.48 0.55 0.23

Personal Development 0.69 0.00 0.47 0.19 1.01 1.00 1.06 0.45 0.27

3 Leisure 2.81 2.38 1.30 0.00 2.77 2.36 2.26 2.76 2.99

Strain to the limit 0.72 0.68 1.67 1.89 0.79 0.16 0.42 0.51 0.00

Easily Fulfill Demands 0.55 0.00 0.27 0.18 0.70 0.74 0.67 0.71 0.60

4 Meaningful for Others 1.42 0.24 1.76 2.07 1.86 0.95 0.10 0.50 0.00

Pass on Knowledge 0.97 0.00 0.96 1.10 1.36 0.38 0.76 1.10 0.70

5 Type of Students 0.03 0.02 0.09 0.29 0.59 0.05 0.01 0.14 0.00

Note. Mean utility scores per group minus the mean value of the group with the lowest

mean are displayed. a Standard deviations range from 0.70 to 1.90
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Table 4
Likelihood-ratio Tests for Predictors

Predictor χ2
8 p

Employment 104.552 0.000

Parents 11.967 0.153

Make Money 63.396 0.000

Higher Up 42.044 0.000

Status 18.551 0.017

Fascinating Material 69.541 0.000

Personal Development 50.197 0.000

Leisure 151.801 0.000

Strain 17.943 0.022

Easily Fulfil Demands 29.152 0.000

Meaningful to Others 156.640 0.000

Pass on Knowledge 53.799 0.000

Type of Students 20.697 0.008

Gender 58.829 0.000

# of Observations 753

Log-likelihood of Total Model -847.35
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Table 5
MNL Classification Resultsa using 13 Subjective Utilities and Gender

Predicted Discipline

Actual count Law Eco Med Den Psy Pol His Eng Spa Total #

Law 38.68 16.04 13.21 1.89 24.53 0.00 0.94 1.89 2.83 106

Economics 15.84 74.26 4.95 2.97 0.99 0.99 0.00 0.00 0.00 101

Med. Biology 15.05 7.53 46.24 18.28 9.68 2.15 0.00 1.08 0.00 93

Dentistry 2.6 1.3 10.39 79.22 3.9 1.3 0.00 1.3 0.00 77

Psychology 6.29 0.57 2.86 0.57 84.57 0.57 2.86 0.00 1.71 175

Political Sc. 7.32 2.44 0.00 0.00 34.15 29.27 21.95 2.44 2.44 41

History 1.32 2.63 3.95 0.00 10.53 5.26 69.74 1.32 5.26 76

English 5.13 5.13 2.56 0.00 30.77 0.00 23.08 15.38 17.95 39

Spanish 4.44 2.22 2.22 0.00 20.00 4.44 15.56 8.89 42.22 45

Total # 92 107 80 84 230 23 84 16 37 753

Note. The italicized diagonal represents the percentage of correct classification in each group.
a60.82% of original grouped cases correctly classified.
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