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ChAPTER 5108

AbSTrACT

Adolescents often struggle to make a suitable career choice out of the large range 
of available options. As a consequence, many drop out of higher education pre-
maturely, resulting in significant costs to both themselves and society. here, we 
introduce a novel process-oriented framework aimed at understanding how ado-
lescents make such choices. We conceptualize career choice as a process built up 
out of many experiences that result from broad and in-depth exploration of career 
options. These experiences lead individuals to adjust their assessment of career 
options over time, eventually resulting in a decision. Based on this conceptual 
framework, we constructed a computational model to simulate a large number of 
career choice trajectories. We present an extensive analysis of how the career choice 
process unfolds in this model, depending on three individual characteristics: 1) the 
balance between broad and in-depth exploration, 2) the accuracy in assessing how 
well career options will fit, and 3) the degree of selectiveness. We also identify the 
conditions that lead to the emergence of ruminative exploration and rash decision 
making, and conclude that these features do not always affect the choice process 
negatively. Our model generates a number of concrete predictions that can be 
tested empirically, and, if supported by empirical evidence, can result in individually 
tailored tools to help adolescents make the right career choice. More generally, our 
study shows how explicitly considering the dynamic aspects of complex develop-
mental processes can lead to counterintuitive insights that one would not have 
arrived at by verbal reasoning alone.
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INTroDUCTIoN

In many modern societies, adolescents are expected to make crucial choices for 
their future career path at a relatively young age. This is often a daunting task for 
these individuals; they are typically still in the midst of the process of identity devel-
opment, and many are not yet capable of successfully integrating their interests and 
talents with the career options offered by the environment (Kroger, Martinussen, & 
Marcia, 2010). Moreover, it has been suggested that imbalances in adolescent brain 
development (i.e., rapid development of limbic structures relative to prefrontal 
structures) lead adolescents to make decisions that are likely to be driven by impul-
sive emotional motivations, rather than careful weighing of available options (e.g., 
Casey, Jones, & Somerville, 2011). As a result, adolescents often struggle to make a 
fitting choice out of the overwhelming range of available career options.

The difficulties that young individuals have with choosing a career often lead 
them to drop out of higher education, feeling that they did not make a fitting choice 
(ResearchNed, 2013). A recent study shows that drop-out levels are very high across 
European countries, ranging from about one in five (Denmark) to more than half 
(Italy; Quinn, 2013). This high incidence of poor career choices can come at a sig-
nificant cost: young individuals who do not finish higher education are more likely 
to spend long periods without any employment, education, or training (“NEET”; 
European Training Foundation, 2014). Prolonged unemployment is associated with 
various adverse outcomes later in life, such as an elevated risk of being involved in 
crime and a higher vulnerability to physical and mental health issues (Coles, God-
frey, Kueng, Parrott, & Bradshaw, 2010). These issues are costly for the individual, but 
also for society, which bears the financial burden of the welfare system.

To be able to prevent young individuals from dropping out of career trajectories 
because of poor career decisions, it is important to have a sound comprehension 
of how these career choices are made. Research aimed at understanding career 
choice is mostly based on theories of career development and identity formation, 
and is typically considered to be long-term process. Apart from this, there is also a 
large body of literature aimed at understanding human decision making in general, 
which is mostly rooted in cognitive science, and tends to focus on (short-term) 
choices between simultaneously available options. In this study, we bring the de-
velopmental and cognitive approaches together in a process-oriented framework 
for understanding career choice. This framework is based on conceptualizing the 
macro-pattern of long-term choice as a series of many short-term experiences that 



ChAPTER 5110

affect commitment to different options. This means that we consider career choice 
to be a complex dynamic process, which makes its outcomes hard to predict using 
verbal reasoning alone (Courgeau, Bijak, Franck, & Silverman, 2017). Therefore, we 
develop a simulation model based on our framework, and extensively discuss its 
outcomes across a wide range of conditions. Apart from clarifying the dynamics of 
complex processes, such models have an important function in the generation of 
hypotheses, counteracting the (recently increasingly emphasized, e.g., Gonzales & 
Cunningham, 2015) problem of ‘hARKing’ (after-the-fact generation of hypotheses 
to fit the data; Kerr, 1998).

The aim of this paper is to introduce a new way of thinking about the process 
of career choice, and about long-term decision making processes in general. To 
provide a clear demonstration of the basic principles our framework, we focus on a 
small number of core parameters. hence, our aim is not to be comprehensive or all-
encompassing, but rather to illustrate the basic principles of a dynamic approach to 
long-term decision making. Nonetheless, our simulation model generates a number 
of qualitative hypotheses which can be tested through empirical research.

Developmental approach to career choice
Within the developmental framework, career choice is typically conceptualized 
as a developmental task intertwined with self-concept (Super, 1957) and identity 
development (Erikson, 1968), and is often considered to consist of a number of 
distinct phases (e.g., Gati & Asher, 2001; Germeijs & Verschueren, 2006; Savickas, 
1997; Skorikov, 2007; Wallace-Broscious, Serafica, & Osipow, 1994). Developmental 
theories of career choice generally assume that individuals engage in one or more 
phases of exploration, in which they explore their own interests and capabilities 
as well as the options to choose from, and finally a stage in which they decide 
on and commit to a career path (see Dietrich, Parker, & Salmela-Aro, 2012, for a 
review). Negative outcomes can result from imbalances in this process: individuals 
may arrive at suboptimal decisions if they do not develop a strong commitment 
towards their choice, or if they do not explore enough (Germeijs, Luyckx, Note-
laers, Goossens, & Verschueren, 2012). Conversely, it has also been shown that too 
much exploration may lead individuals to get stuck in the exploration process and 
ruminate on options without coming to a decision (Luyckx et al., 2008). Research 
within the developmental framework has primarily focused on coming to more 
comprehensive and refined descriptions of the various phases of career choice (Gati 
& Asher, 2001; Germeijs & Verschueren, 2006; Savickas, 1997; Skorikov, 2007), types 
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of exploration and commitment (Crocetti, Rubini, & Meeus, 2008; Luyckx, Goossens, 
Soenens, & Beyers, 2006; Porfeli & Skorikov, 2010), taxonomies of career decision-
making difficulties (Gati, Krausz, & Osipow, 1996) and typologies of career identity 
development (Germeijs, et al., 2012; hirschi & Läge, 2007).

The developmental perspective has provided a useful overall characterization 
of the career choice process, leading to important advances in our capability to 
identify individuals that may be at risk of making poor choices. however, it is diffi-
cult to use the insights obtained with this approach to determine when and how to 
intervene in specific individual career choice trajectories, because they are typically 
arrived at by population-level analysis. The statistical relationships that emerge from 
population-level analyses (e.g., correlations between variables) need not reflect as-
sociations within individuals over time (the ‘ergodicity problem’; Kievit, Frankenhuis, 
Waldorp, & Borsboom, 2013; Molenaar & Campbell, 2009). Because of this, effective 
measures to intervene into problematic individual career choice processes have to 
be based on an explicit understanding of career choice on the individual level. This 
means that we need more insight in how the micro-scale day-to-day interactions of 
individuals with their environment eventually result in the macro-scale patterns of 
the career choice process. Indeed, the need for a more dynamic, process oriented 
approach to career choice is increasingly recognized (Gati, 2013; Rottinghaus & Van 
Esbroeck, 2011; Savickas et al., 2009).

Cognitive approach to career choice
Decision science is a branch of cognitive science that has traditionally been 
dominated by rational choice theories, although dynamic approaches to modeling 
decision making have rapidly been gaining ground in recent years (Oppenheimer 
& Kelso, 2015). Although rational choice theories have been very influential across 
disciplines, including economics (Expected Utility Theory and game theory: Von 
Neumann & Morgenstern, 1947) and psychology (e.g., vocational matching theo-
ries: Dawis & Lofquist, 1984; holland, 1959, 1997; Parsons, 1909), there has been an 
increasing realization that there are many choice problems for which this rational 
approach is not feasible. For one, evidence is accumulating that emotions are ma-
jor drivers of decision making (Lerner et al., 2015). Moreover, some authors have 
argued that rational choice strategies are not suitable for complex decisions like 
career decision making, as they are characterized by an abundance of options and 
inherent uncertainties (Pryor & Bright, 2011; Rottinghaus & Van Esbroeck, 2011).
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The limitations of the rational approach to decision making has led to a growing 
movement in decision science of modeling decision making as a dynamic sequence 
of basic nonlinear cognitive and emotional processes, rather than assuming a ‘black 
box’ psychology that is an optimization machine. For example, several dynamic 
models of decision making assume that individuals are under time and energy con-
straints when making decisions, and that individuals are not perfect in evaluating 
information (e.g., Busemeyer & Townsend, 1993; Johnson, häubl, & Keinan, 2007). 
For the study of career choice, explicit micro-dynamical models that are grounded 
in these more realistic, nonlinear cognitive processes are currently still lacking.

Present study
here, we introduce a novel dynamic framework for understanding career choice, 
which is firmly rooted in the developmental perspective, while making use of recent 
developments in cognitive science concerning the micro-dynamics of decision 
making. Within this framework, the micro-scale experiences that result from the 
individuals’ exploration of career options are considered the building blocks of the 
career choice process. Individual characteristics and environmental factors, such as 
the selectiveness of the individual and the reliability of information about different 
career options, affect these day-to-day experiences. Eventually, these experiences 
all together lead to a decision. The aim of our framework is to allow the develop-
ment of explicit process-oriented models of career choice that are based on these 
principles, which allows the investigation of how the macro-properties of the career 
choice process emerge (e.g., the quality of the choice that is made, how fast a deci-
sion is reached).

As the centerpiece of this paper, we introduce a computational career choice 
simulation model based on our framework, and present an analysis of its dynam-
ics and outcomes across a wide range of parameters. With this model, we explore 
how individual characteristics (how individuals explore options, their capability of 
assessing how well options fit them, and their selectiveness) together shape the 
career choice process. In analyzing the results of this model, our main focus is on 
the outcome of this process: how well does the option that is eventually chosen 
fit the interests and capabilities of the individual? In addition, we pay specific at-
tention to the emergence two features of the process itself: (1) the tendency of the 
decision process to get stuck into ruminative exploration, and (2) the tendency to 
arrive at rash decisions based on very little exploration. Understanding how these 
imbalances in the career choice process might arise can help in developing tools to 



A PROCESS-ORIENTED APPROACh TO CAREER ChOICE 113

5

prevent them. Also, our focus on the emergence of these specific subtypes of the 
career choice process allows us to showcase the value of using a process-oriented 
modeling approach. We will show how our framework can illuminate under which 
conditions these phenomena are likely to arise, and if they are indeed associated 
with poor career choices.

CoNCEPTUAl frAMEWork

The functional structure of our conceptual framework is presented in Figure  1. 
We conceptualize career choice as an iterative process of both broad exploration 
(sampling potential career options) and in-depth exploration (further investigat-
ing promising options in depth). Both types of exploration result in an experience 
with a potential career option, which may contain many aspects – e.g., cognitions, 
emotions, perceptions and action tendencies (Kunnen, Bosma, van der Meulen, & 
van halen, 2001; Lewis, 2000). This experience informs the individual on how well a 
career option fits with her preferences and capacities. Depending on how good she 
perceives this fit to be, the individual may choose the option she has just explored, 
thereby ending the choice process. Alternatively, the individual may keep the op-
tion under consideration or discard it, and then engage in a new act of broad or 
in-depth exploration. This process repeats until a choice is made.

There are three factors (indicated in red in Figure 1) that are central to shaping 
the career choice process in our framework: 1) the exploration tendency, which 
determines how the individual divides her time between broad exploration and 
in-depth exploration, 2) the accuracy with which the individual is able to estimate 
how well options fit her, and 3) the degree of selectiveness, which determines how 
good the fit of an option must be for the individual to take it under consideration, or 
to choose it. Below, we discuss each of these factors and their relevance for shaping 
the career choice process.

Exploration tendency
In our framework, individuals can explore potential career options either broadly 
or in depth. This distinction between these two types of exploration is abundantly 
supported by many studies on career choice and identity development (e.g., Gati & 
Ascher, 2001; Luyckx, Goossens, Soenens, & Beyers, 2006; Porfeli & Skorikov, 2010). 
Broad exploration entails the investigation of new options, to get a sense of which 
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options are available and which seem promising. In-depth exploration entails gain-
ing further experience with an option that is already under consideration, likely 
improving the perception about how well the option fits the individual’s interests 
and capabilities. Broad and in-depth exploration thus form the core process of 
career decision making.

figure 1 The functional structure of the career choice framework. We model career choice as a 
sequence of exploration events, encompassing both broad exploration (in which a new career 
option is investigated) and in-depth exploration (in which individuals gain more experience 
with a career option they are already considering). The individual property of exploration ten-
dency determines how likely an individual is to engage in either type of exploration at any given 
point in time. Both types of exploration result in an experience with an option, which leads to a 
perception of how well the explored option fits with the individual’s interests and capabilities. 
This ‘perceived fit’ is partly dependent on the inherent ‘objective fit’ of an option, but it is also 
affected by the individual’s accuracy in assessing the fit of career options. Repeated in-depth 
exploration tends to lead to a more accurate perception of an option. If the perceived fit of a 
recently explored option does not meet the standards of the individual - this depends on the 
individual’s selectiveness - the option is discarded from the set of options under consideration, 
and the individual again engages in exploration. Conversely, if the perceived fit of an option is 
high enough (also depending on the individual’s selectiveness), the individuals chooses that 
option and the career choice process ends.
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We assume that individuals may display varying tendencies for engaging in 
broad exploration and in-depth exploration. This is supported by the fact that an 
individual’s tendency to engage in these activities is associated with different per-
sonality dimensions. The tendency for broad exploration is mainly associated with 
openness to experience (Luyckx, Teppers, Klimstra & Rassart, 2014), whereas the 
tendency to explore in depth is associated with conscientiousness (Klimstra, Luyckx, 
Germeijs, Meeus & Goossens, 2012), and negatively associated with emotional sta-
bility/neuroticism (Luyckx, et al., 2014). Because we assume that the career choice 
process is time-limited (see also section ‘selectiveness’), engaging in more broad 
exploration automatically means engaging in less in-depth exploration, and vice 
versa. In our framework, exploration tendency determines how individuals divide 
their time between both types of exploration.

Accuracy
We assume that broad or in-depth exploration of a career option always results in 
an experience with that option. All experiences that an individual has had with any 
particular career option together determine how the individual evaluates it. This is in 
line with earlier work in identity theory, which posits that information derived from 
experiences is essential in shaping (career) commitments (e.g., Bosma & Kunnen, 
2001; Grotevant, 1987; Kerpelman, Pittman & Lamke, 1997; Van der Gaag, Albers, & 
Kunnen, in press; Vleioras & Bosma, 2005). however, any single experience with a 
career option is unlikely to result in a perfect evaluation of how well this option will 
turn out to fit the individual.

Information about the suitability of career options is inherently incomplete; the 
suitability of career options only becomes fully clear once individuals pursue them. 
In addition to this, there are at least three factors that may affect the accuracy with 
which individuals are able to evaluate the fit of career options. First, individuals differ 
in their level of self-concept clarity, which is vital for individuals to accurately assess 
how well career options will fit their interests and capabilities (e.g., Rottinghaus & 
Van Esbroeck, 2011). Self-concept clarity is generally lower in adolescence than in 
adulthood (e.g., Crocetti, Rubini, Branje, Koot & Meeus, 2016). Second, various types 
of cognitive biases may distort rational evaluation (Tversky & Kahneman, 1974; 
De Martino et al., 2006), and individuals vary in the extent to which their choice 
processes are affected by these biases (e.g., Stanovich & West, 2000; Teovanović, 
Knežević & Stankov, 2015). For example, the ‘halo effect’ (e.g., Cook, Marsh, & hicks, 
2003) may cause some individuals to favor a career option only because it was 
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presented to them by a likable, enthusiastic speaker. Third, information obtained 
from the environment may be misleading. For example, educational institutions 
may supply misinformation about educational trajectories and prospects on the 
labor market, because it is in their interest to obtain many students (Bradley, 2013).

Selectiveness
In our framework, we assume that individuals will only explore an option in depth 
if they perceive the option to at least have a minimum fit with their interests and 
capabilities and will only decide on an option if it meets an even higher aspiration 
level. The use of two distinct aspiration levels directly follows from the idea that 
individuals engage in two types of exploration: broad and in-depth exploration. 
This implies that individuals have some criterion to make a preselection of options 
that they are willing to explore in-depth, and another to make their final choice. 
We also assume that individuals do not have an infinite amount of time and re-
sources to find an option that meets their criteria. Rather, their choice process is 
time-constrained, potentially forcing them to choose an option that does not meet 
their aspiration levels.

By assuming that selectiveness in choosing career options is determined by 
aspiration levels and time constraints, we broadly follow existing cognitive infor-
mation processing models, such as Decision Field Theory (Busemeyer & Townsend, 
1993). Such theories assume that preferences for various options change over 
time, and must exceed a threshold to be chosen. Our assumptions also fit with the 
proposal that individuals differ in what they aspire to when making decisions: while 
maximizers desire the best possible result, satisficers desire a result that is good 
enough (Schwartz et al., 2002). In our framework, we suppose that both aspiration 
thresholds can differ between individuals: some individuals may have relatively low 
standards, readily considering options as good enough even if they do not fit very 
well with their interests and capabilities, whereas others may be very picky.

features and outcomes of the career choice process
Our framework allows the study of both the outcome of the career choice process 
(the decision) and features of the process itself (e.g., how fast decisions are reached). 
In our framework, the quality of the decision resulting from the career choice process 
is expressed as the fit between the chosen career option and the capacities and in-
terests of the individual making that choice. This rests on an important assumption: 
we assume that some career options objectively fit better with the interests and 
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capabilities of the individual than others. Although similar assumptions have been 
commonly made before (e.g., in vocational matching theories: Parson 1909; Dawis 
& Lofquist, 1984; holland, 1959, 1997), it has proven difficult to clearly define or 
measure such an ‘objective fit’ between individual and career path (see for example 
halaby, 1994). In our framework, we do not assume that objective fit is a perfectly 
measurable quantity nor that it is completely predetermined, but we do consider it 
to be at least partly inherent. For example, a young individual may be a very talented 
football player, but not at all musically gifted. Although this individual could invest 
energy in becoming a violin player, and would almost certainly become better at 
this through time, it is unlikely that this person will ever be as good at playing the 
violin as he could have been at playing football.

In this study, we pay special attention to two features that may emerge from 
the career choice process: ruminative exploration, and rash decision making. These 
features are considered to be phase-inadequate for the post-secondary school 
transition (Dietrich et al., 2012), during which time adolescents typically make their 
career choices. Ruminative exploration is a state of repetitive exploration or brood-
ing, where individuals continuously ask themselves the same questions (Luyckx et 
al., 2008). In the case of career choice, ruminative exploration can be considered 
repetitive exploration of the same career option. Rash decision making can be con-
sidered as the opposite of ruminative exploration: this happens when individuals 
decide on a career option based on very little exploration. Both phenomena have 
been associated with negative outcomes: individuals who show a high degree of 
ruminative exploration are likely to show stronger symptoms of depression and 
lower self-esteem (Beyers & Luyckx, 2015). Similarly, individuals who make rash de-
cisions show a low level of academic commitment, academic adjustment and social 
adjustment a year after they have implemented their choice (Germeijs, et al., 2012).

It is not at all obvious how the three factors that we have verbally discussed 
above (exploration tendency, accuracy, and selectiveness) act in concert to produce 
the outcomes and features of the career choice process that we are interested in 
(decision quality, phase-inadequate exploration). The dynamic nature of the process 
causes it to be complex, and the outcomes are therefore hard to predict without 
modeling the process explicitly (e.g., Courgeau, Bijak, Franck, & Silverman, 2017). To 
face this challenge, the next step is to use our conceptual framework to construct a 
computational simulation model.
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SIMUlATIoN MoDEl

The computational model we present in this paper essentially simulates a large 
number of individual career choice trajectories. A trajectory consists of T time steps 
(T = 100 for all results shown), in each of which the individual has some kind of ex-
perience with a potential career option brought about by either broad- or in-depth 
exploration. The time steps are not directly translatable to real time; they represent 
consecutive exploration actions, but these may be separated by large (e.g., a week) 
or smaller segments of real time (e.g., an hour). We assume that individuals will 
only take options under consideration if they perceive them to fit well with their 
interests and capabilities. however, we also assume that they are not perfect in as-
sessing this; options may objectively fit better or worse than they think. Through 
in-depth exploration, the perceived fit of an option can change over time, typically 
approaching the option’s objective fit more closely as it is explored more. In the 
model, individuals can only have a limited number of N options under consideration 
at any given time (the set of options under consideration is denoted S; N = 3 for all 
results shown). A final decision is made when the perceived fit of an option is high 
enough, or if time runs out.

At the start of a simulation, the individual does not yet have any options under 
consideration, and can therefore only engage in broad exploration. As soon as an 
individual is considering at least one option, the probability that she will engage in ei-
ther broad or in-depth exploration in the next time step, depends on her exploration 
tendency (m). With probability m, she will engage in broad exploration, and with 
complementary probability (1 – m), she will explore one of the options already under 
consideration in depth. Table 1 shows an overview of all parameters of the model.

broad exploration
If the individual engages in broad exploration, she samples a new career option 
from a pool of potential options. The newly sampled option is characterized by an 
objective fit (xo). The objective fit is drawn from a standard normal distribution (i.e., 
options that fit very well or very poorly are relatively rare, whereas options that have 
an intermediate objective fit are most common). Individuals cannot directly perceive 
the objective fit of an option; their perceived fit (xp) is subject to some error, such that

xp=xo+ε   (1)
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where ε is drawn from a normal distribution with mean 0 and standard deviation 
σ. The accuracy (α) with which an individual is able to assess the fit of career options 
decreases with increasing σ. For the purposes of this study, we define accuracy as 
α = 1 – σ (we only consider values of σ that are between 0 and 1, thereby ensuring 
that α is also always between 0 and 1).

To determine whether the individual will take the newly sampled option under 
consideration, the perceived fit xp of the option is compared with the individual’s 
‘consideration threshold’ (θ1), which is an aspect of the individual’s selectiveness 
(the other aspect being the ’decision threshold’ (θ2), see below). If there are cur-
rently fewer than N options under consideration, the newly sampled option will be 
added to consideration set S if xp > θ1. If there are N options under consideration, 
the newly sampled option replaces the option in S with the lowest perceived fit, if it 

Table 1 Parameters and variables of the career choice simulation model

Parameter Description

m exploration tendency. The fraction of time that the individual dedicates to broad exploration. 
The individual dedicates the complementary fraction (1-m) of time to in-depth exploration of 
options that are already under consideration.

α accuracy. The accuracy with which the individual assesses the objective fit of career options. The 
accuracy is directly related to the standard deviation σ of the uncertainty term that is added to 
the objective fit to obtain the perceived fit (α = 1 - σ; see eq. 1).

θ1 selectiveness – consideration threshold. If the perceived fit of a newly explored option 
exceeds this number, the individual takes this option under consideration.

θ2 selectiveness – decision threshold. If the perceived fit of an option exceeds this number, the 
individual enters the mode of final decision making for this option.

T time limit. The number of time steps available for exploring options before a decision has to be 
made.

N maximum size of consideration set. The maximum number of options the individual can have 
under consideration at any point in time.

r recency factor. The relative weight of past experiences when determining the perceived fit of an 
option. If the recency factor is smaller than one, individuals to discount the past.

c confidence factor. The confidence the individual has in their final choice. Determines the 
probability that the individual chooses the option exceeding θ2 while in the mode of final 
decision making. With complementary probability (1 – c), the individual explores this option 
in-depth.

variable Description

S The set of options under consideration.

xo The objective fit of an option.

xp The perceived fit of an option.

k Number of times an option has been explored in depth.
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has a higher perceived fit. If neither of these conditions are met, the newly observed 
option is discarded.

In-depth exploration
If the individual engages in in-depth exploration, one of the options in S is selected 
at random. The perceived fit of this option is then updated. The updated perceived 
fit (xp’) depends on the previous perceived fit (xp) as follows:

xp
' =

xpkr+xo+ε
kr+ 1

  (2)

where k denotes the number of times the option has already been explored in 
the past, r represents a recency factor, determining the relative importance of past 
experiences (r = 0.5 for all simulations shown), and ε is an uncertainty component 
associated with the current experience, drawn from a normal distribution with 
mean 0 and standard deviation σ (reflecting the individual’s accuracy, see above). 
In this function, the perceived fit that resulted from all past experiences (xp) is mul-
tiplied with a factor k, ensuring that the relative impact of the current experience 
(represented by xo + ε decreases with the number of times the option has already 
be explored before. In addition, xp is multiplied with r, ensuring that more recent 
experiences are weighed more heavily than experiences further in the past. If xp’ < 
θ1, the option is discarded from S. Otherwise, xp is updated to xp’, and the option is 
retained in S.

Decision
At the end of each time step (after broad- or in-depth exploration has taken place), 
the perceived value of the option that was just explored is compared to the indi-
vidual’s ‘decision threshold’ (θ2). If xp > θ2 (and for as long as this remains the case), 
the individual will enter the mode of final decision making. When in this mode, the 
individual has a probability c (the confidence factor; for all results shown, c = 0.5) to 
make the final decision for the option exceeding θ2. however, with the complemen-
tary probability (1 – c), the individual will explore this option in depth. This contin-
ues until either the final decision is made (in which case the simulation ends), or the 
perceived fit (xp) of the option has decreased to a value below θ2, in which case the 
individual enters back into the regular mode of career choice. The implementation 
of a mode of final decision making reflects the possibility that individuals desire 
to accumulate more evidence to increase their confidence before making the final 
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decision (i.e., post-decisional processing of confidence judgments as proposed in 
the two-stage dynamic signal detection theory; Pleskac & Busemeyer, 2010).

If the career choice process reaches time step N without having reached a deci-
sion, the individual simply chooses the option in S with the best perceived fit. If 
there are no options in S at this point (for example, because of a very large value of 
θ2), the individual chooses a randomly sampled option.

Simulation set-up and analysis
We systematically investigated the impact of individuals’ exploration tendency 
(m), their accuracy in assessing the fit of career options (α), and their selectiveness 
(determined by θ1 and θ2) on the career choice process. To do this, we ran a large 
number of simulations across a broad range of parameter combinations. Specifi-
cally, we varied m from 0.001 to 0.2 (in increments of 0.001), α between 0.0 and 1.0 
(in increments of 0.005), θ1 between 0.0 and 1.0, and θ2 between 1.5 and 2.5. For 
each of the 160,000 parameter combinations investigated, we ran 25,000 replicate 
simulations. For each parameter combination, we kept track of the average objec-
tive fit of the option that was eventually chosen, and the average number of time 
steps that each of the options were evaluated for. The other parameters of the 
model were kept constant throughout this study (see Table 1 for an overview). The 
simulation model was written in C++ (code available upon request).

In addition, we partnered with Umanise to develop an interactive web ap-
plication that the reader can use to generate animated career choice trajectories 
based on our model (http://www.umanise.nl/careerchoicemodel; Blijlevens, 2016). 
The application allows users to enter custom parameter values, and thereby gain 
first-hand experience with how the different factors affect the career choice process 
in our model.

rESUlTS

Figure  2 shows three illustrative examples of individual career choice trajectories 
produced by our model, for three different values of exploration tendency m (the 
parameter values were chosen for purely illustrative reasons). Although these 
examples by no means encompass the full range of decision making patterns 
observed in our model, they do give some insight in the model workings by exhibit-
ing a number of typical features. Most importantly, it is visible how the perceived 
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figure 2 The career choice trajectories of three simulated individuals (a, b, and c). The objec-
tive and perceived fit of career options are represented by pairs of lines of matching colors. 
Stable, dashed lines represent the objective fit (xo) of an option (which is always constant). 
The (color-matched) fluctuating, solid lines represent the perceived fit of that same option (xp, 
which changes as a result of in-depth exploration of that option). When the perceived fit of 
an option enters the red area (xp > θ2) the individual enters the mode of final decision making 
for that option (see Simulation Model section). A decision is indicated with a vertical, dotted 
line (for example in a at t = 28 – for illustrative purposes, we have continued these simulations 
even when a decision was already made). An option is discarded when its perceived fit enters 
the blue area (xp < θ1; for example the yellow option in c at t = 22). The symbols at the bottom 
of each graph indicate the event that occurred in each time step. Black circles represent broad 
exploration events; a new pair of colored lines start at that time point if the newly explored 
option has a high enough perceived fit. Colored squares represent events of in-depth explora-
tion (the color of the square indicates which option was explored in depth). The exploration 
tendency is different for each of the three simulated career trajectories: m = 0.5 (a), m = 0.2 (b), 
and m = 0.1 (c). The other parameters are constant for these simulations (accuracy α = 0.5, se-
lectiveness θ1 = 1.0, θ2 = 2.0).
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fit of options (solid lines) changes over time because of the experiences resulting 
from in-depth exploration. Generally speaking, the perceived fit tends to improve: 
it usually converges on the objective fit (corresponding dashed lines of the same 
color) over time, although this is not always the case. It is also visible how imperfect 
accuracy (α = 0.5 in all three simulations) can lead to ‘wrong’ decisions: it can occur 
that individuals discard options even if their objective fit exceeds the consideration 
threshold (θ1). For example, the yellow option in Figure 2c is discarded, even though 
its objective fit is not in the blue zone (i.e., it is not below θ1). Conversely, it can 
also happen that individuals make their final decision (indicated by a vertical dotted 
line) for an option even though its objective fit is below the decision threshold (θ2). 
This happens in Figures 2a and 2b, where the objective fits chosen options are not in 
the red area (i.e., they do not exceed θ2). The simulation runs also show examples of 
ruminative exploration (notably in Fig 2c), where the individual gets stuck evaluat-
ing the same option many times over without arriving at a decision before time runs 
out.

General overview of Model outcomes
Figure  3 gives a complete overview of simulation outcomes for a large range of 
parameter combinations. The figure shows how exploration tendency (m), accuracy 
(α) and selectiveness (θ1 and θ2) affect the quality of the choice (Fig. 3a), the total 
time it takes to make a decision (Fig. 3b), and the average time spent exploring each 
option under consideration (Fig. 3c). Figure 3a reveals that the relationship between 
the objective fit of the career choice and the parameters that determine the choice 
process is not always straightforward. Generally speaking, more selective individuals 
(high consideration [θ1] or decision threshold [θ2]) tend to make better decisions, as 
do individuals with a stronger tendency to explore broadly (high m), and individuals 
with a higher degree of accuracy (high α). however, whether these overall effects of 
the parameters hold true often depends on the values of the other parameters. For 
example, the effect of accuracy is reversed when individuals have a strong tendency 
to explore in depth (m < 0.05); if this is the case, higher accuracy tends to lead to 
worse choices. It is also clear that no single exploration strategy can ensure an 
individual to make the best possible choice. This is indicated by the red line within 
each subplot in Figure 3a, which shows the optimal exploration strategy (value of 
m), depending on accuracy. For example, the bottom left panel of Figure 3a (low 
overall selectiveness; θ1 = 0.0, θ2 = 1.5) shows that relatively inaccurate individuals (α 
< 0.25) make the best choices if they explore mainly in depth (the red line shows an 
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optimal exploration strategy of m ≈ 0.2). however, for more accurate individuals, the 
red line quickly goes to m = 1.0, indicating that they make the best career choices 
if they only engage in broad exploration. Generally speaking, this pattern holds for 
the other three panels, although there are also differences; selectiveness also affects 
what the optimal exploration strategy is given the individual’s accuracy level.

Figure 3b shows how the model parameters affect the time it takes individuals 
to make their decision. Generally speaking, more accurate individuals take longer to 
decide, while less accurate individuals decide more quickly. This happens because less 
accurate individuals perceive more variation in the fit of options, and are therefore 
more likely to perceive any given option as fitting either very poorly or very well. 
hence, they will tend to encounter options that cross their decision threshold (θ2) 
sooner than individuals that are more accurate, and therefore make decisions faster. 
The relationship between time to decide and exploration tendency (m) is more com-
plicated. In case of a high decision threshold (θ2 = 2.5), the quickest decisions are often 
taken for intermediate exploration tendencies. Interestingly, although a relatively low 
decision threshold (θ2 = 1.5) tends to lead to quicker decisions than a relatively high 
decision threshold (θ2 = 2.5), the relationship seems to be reversed for the consider-

figure 3 An overview of (a) the objective fit of the career choice, (b) the time it takes before a de-
cision is made and (c) the time individuals spend on ruminating, depending on a broad range of 
parameter combinations. The four panels within each of these subplots show a combination of 
two consideration thresholds (θ1) and two decision thresholds (θ2). Within each of these four pan-
els, the exploration tendency (m, on the x-axis) and accuracy (α, on the y-axis) vary (between 0 
and 1 in steps of 0.01). In figure a, colors (and black contour lines) indicate the objective fit of the 
chosen option for each parameter combination. The red lines indicate the exploration tendency 
that leads to the highest objective fit, depending on the accuracy. In figure b, the colors and 
contour lines indicate the number of time steps that have passed before the decision is made. In 
figure c, they indicate the average number of time steps any one option is explored in-depth. The 
graphs show averages over 25,000 replicate simulation runs for each parameter combination.
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ation threshold (θ1): a lower consideration threshold (θ1 = 0.0) leads to a longer deci-
sion process than a higher threshold (θ1 = 1.0). Rash decision making (i.e., coming to 
a decision in under ~20 time steps) only occurs for low decision thresholds (θ2 = 1.5).

Perhaps not surprisingly, Figure  3c shows that rumination only occurs when 
individuals have a strong tendency to engage in in-depth exploration (m <  0.1). 
however, the extent to which this is true strongly depends on selectiveness. For 
example, rumination (i.e., exploring one option for at least 10 time steps) hardly 
occurs at all in individuals that have a high consideration threshold (θ1 = 1.0) and 
a low decision threshold (θ2 = 1.5), but occur relatively frequently for individuals 
that are generally selective (i.e., both thresholds are high; θ1 = 1.0 and θ2 = 2.5). For 
individuals with a low consideration threshold (θ1 = 0.0), rumination is weakly af-
fected by accuracy; more accurate individuals are somewhat more likely to engage 
in rumination, but the differences are small. however, this relation is much stronger 
for individuals with a high consideration threshold (θ1 = 1.0); for them, higher ac-
curacy is strongly related to more rumination.

Are rash Decision Making and rumination Maladaptive?
Figure 3 shows that rash decision making generally leads to poorer outcomes than taking 
more time to make a decision. Extremely short decision times – decision times shorter 
than 10 time steps – hardly occur, but when they do, the objective fit of the chosen op-
tion tends to be below the decision threshold (xo < θ2). Decision times between 10 and 
20 time steps occur more frequently, and, although they also tend to be associated with 
relatively low-quality decisions, they do not always lead to bad outcomes. For relatively 
accurate individuals (α > 0.5) that are not very selective (θ2 = 1.5), these quick decisions 
can actually lead to satisfactory choices (i.e., xo > θ2; compare figures 3a and 3b).

Like rash decision making, ruminative exploration does not always lead to bad 
choices. Although high levels of rumination (on average exploring options in depth 
at least 10 times) are associated with very poor decisions in case of a low consid-
eration threshold (θ1 = 0.0), this relationship is not as clear for a high consideration 
threshold (θ1 = 1.0), in which case the effect of ruminative exploration on decision 
quality depends on accuracy. For example, in individuals that are generally selective 
(θ1 = 1.0 and θ2 = 2.5) and have low accuracy (α < 0.5), rumination hardly affects the 
quality of the career choice that is eventually made (compare figures 3a and 3c).

Figure 4 shows in detail how rumination affects decision quality for different 
values of accuracy (α = 0.5 and α = 0.0), under conditions where rumination occurs 
relatively frequently: if individuals mostly explore in depth, and are generally selec-
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tive (m = 0.1; θ1 = 1.0; θ2 = 2.0). The graph shows how the objective fit of the chosen 
option is distributed, separately for trajectories that had high levels of rumination 
(i.e., that explored options in depth 10 times or more on average) and trajectories 
with low rumination (on average fewer than 10 in-depth explorations per option). 
Two patterns emerge from this figure. First, rumination is detrimental to the average 
decision quality for individuals that are relatively accurate (α = 0.5), but this is not 
the case for inaccurate individuals (α = 0.0; decision quality even increases some-
what for these individuals if they ruminate). Second, and perhaps more importantly, 
rumination greatly reduces the variance in choice quality of inaccurate individuals, 
but not of accurate individuals. If individuals are poor at judging the fit of career 
options, but make relatively quick decisions, they run a great risk of making very 
bad choices. In this case, 23.1 % of the decisions were for a career option with an 
objective fit below θ1 (i.e., for options that these individuals should in principle not 
even be willing to consider). When such individuals have ruminated more, the frac-
tion of such very bad decisions is much reduced, to 2.9 %.

figure 4 Vertical histograms showing the distribution of the objective fit (xo) of career choices, 
for low accuracy (α = 0.01) and high accuracy (α = 0.5). For both levels of accuracy, separate his-
tograms are shown for simulation runs that had a low degree of rumination (where options 
were explored in-depth less than 10 times on average; in dark grey) and simulation runs that 
had a high degree of rumination (an average of at least 10 in-depth exploration events per op-
tion; in light grey). Black lines show the average objective fit associated with each histogram. 
The red-shaded area shows the region that is above the decision threshold (θ2 = 2.0); the blue-
shaded area shows the region that is below the consideration threshold (θ1 = 1.0). All histo-
grams are based on an exploration tendency of m = 0.1 (i.e., a tendency to explore mainly in 
depth). The graph is based on 1,000,000 replicate simulation runs for both values of accuracy.
1 Note that this is the lowest value of accuracy we consider, but that accuracy can in principle be 
negative – see ‘The Model’ section.
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DISCUSSIoN

In this paper, we have introduced a novel, process-oriented framework for studying 
career choice, which combines theory on career exploration and identity formation 
from developmental psychology with the emerging process-oriented approach 
to understanding decision making from cognitive science. In this framework, the 
process of career choice is ultimately composed of a large number of experiences 
that result from acts of broad and in-depth exploration. Individuals broadly explore 
to gain experiences with available career options, may take various options into 
consideration, and explore promising options in-depth to investigate how well 
these options fit their interests and capabilities. The result is a dynamic framework, 
in which a combination of individual characteristics (tendency to explore new 
options, selectiveness, and accuracy in assessing the fit of career options) and the 
experiences that individuals have with possible career options determine the out-
come and shape of the career choice process.

In addition to outlining the conceptual foundations of this framework, we have 
used it to construct a simulation model of career choice, of which we have pre-
sented a detailed description and extensive analysis. We have provided an overview 
of the outcomes of this simulation model, discussing how combinations of indi-
vidual characteristics eventually shape the process of career choice, and determine 
whether career choices fit well to the interests and capabilities of the individual. It 
is clear that the relationships between individual characteristics (exploration ten-
dency, accuracy and selectiveness) and the quality of the career choice are rarely 
straightforward. This shows that presuming linear relationships between individual 
traits and decision outcomes is likely to be misleading, and emphasizes the value of 
taking a process-oriented approach to understanding decision making.

Although the outcomes of our model often depend on the parameters in 
complex ways, a number of general patterns have also emerged. Specifically, our 
simulation model predicts that the best career decisions are generally made by 
individuals that are highly accurate in evaluating how well an option will fit them, 
who have high standards for making their final decision, and who tend to broadly 
explore many options to acquaint themselves with possible alternatives. The worst 
decisions are made if individuals have low standards for deeming an option worthy 
of considering, and tend to explore options mostly in-depth. having said that, it is 
not true that broad exploration is always better than in-depth exploration, that it is 
always good to have high standards, or even that it is best to be as accurate as pos-
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sible when estimating the fit of an option. Our model generally predicts complex 
relations between these factors: less accurate individuals should explore more in 
depth to reach the best decisions, but the extent to which this is true depends on 
selectiveness. Specifically, we should expect individuals who are more selective in 
the options they are willing to consider to profit more from in-depth exploration 
than their less selective counterparts.

 As an illustration of the utility of our framework for understanding how career 
choice can go wrong, we have zoomed in on the emergence of two features that are 
considered phase-inadequate for adolescence: rash decision making and rumina-
tive exploration. We observe that some individual characteristics are particularly 
likely to lead to the emergence of either of these patterns in our model: ruminative 
exploration emerges predominantly among individuals with a strong tendency 
to explore in depth, while rash decision making predominantly emerges among 
individuals who are not very selective in deciding on an option. however, although 
these patterns are indeed associated with poor decisions in most cases, they are 
not always harmful, and they can even lead to better choices under some circum-
stances. For example, individuals that are quite selective, but not very accurate in 
evaluating options, are at risk of making decisions that do not meet their aspirations 
at all. Rumination can greatly reduce this risk for such individuals, and can even help 
them making somewhat better choices on average. Similarly, individuals that are 
relatively accurate in evaluating the fit of career options and mostly explore broadly 
tend to make very quick decisions, but these decisions are of acceptable quality. 
These observations demonstrate how our framework, by explicitly considering the 
micro-dynamics of the decision making process, can generate counterintuitive 
insights that one would not necessarily arrive at through verbal reasoning alone.

Implications
We contend that formal modeling approaches have a vital role to play in the study 
of career choice, and in developmental transitions in general. Developmental scien-
tists almost invariably study processes that are complex and dynamic (Van Geert, 
1994). Such processes are very difficult to understand using verbal reasoning alone, 
and mistakes are easily made when the assumptions of such verbal theories are not 
explicitly delineated (Courgeau et al., 2017). The construction of a model requires 
that assumptions are stated unambiguously, thereby facilitating the precise formu-
lation of hypotheses, and ultimately helping to design succinct empirical studies 
that can test these hypotheses. The use of explicitly dynamic models is particularly 
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valuable for gaining insight in individual processes of development, providing a 
valuable alternative to the more common approach of basing developmental 
theory on population-level analyses.

Our study provides a concrete demonstration of how a formal modeling 
approach can clarify assumptions and definitions that were previously implicit 
or unclear. For example, our assumption that individuals cannot explore options 
indefinitely implies that they have to decide how much of their time they invest 
in broad exploration vs. in-depth exploration. Our results show that this balance 
between both types of exploration is not trivial – it has considerable implications 
for the outcome of the choice process. however, this trade-off has not yet received 
attention in empirical studies on career and identity exploration. Our model also 
provides a new perspective on ruminative exploration. Whereas ruminative explo-
ration has previously been considered as a qualitatively distinct type of exploration 
(e.g., Luyckx et al., 2008), our model shows that it can also emerge as an outcome 
of the career choice process without a priori assuming it to be a distinct type of 
exploration. We do not claim that our view of these forms of exploration is neces-
sarily better than others, but our approach does take a step closer to making verbal 
definitions more clear, thus combating the ‘tower of babel’ that threatens to emerge 
in fields like identity development (Côte, 2015).

Our simulation model has generated novel and precise predictions that can be 
tested empirically. For example, the potential costs associated with phase-inade-
quate features of career choice, such as ruminative exploration and rash decision 
making, have thus far remained elusive (Dietrich et al., 2012). We predict that these 
features are in most cases associated with a cost in terms of the quality of the career 
choice that is made, but we also predict that these processes can be beneficial in 
some cases. For some people, ruminative exploration can reduce the risk of making 
very bad decisions. For others, rash decision making can under some circumstances 
be an efficient way to make a fast but satisfactory choice. Empirical studies can be 
designed to test these predictions.

If our model predictions turn out to have empirical merit, many practical ap-
plications can be envisioned. Our model could be used to aid career counselors 
to develop individually tailored career choice strategies that are based on the 
characteristics of the individual in question. For example, our results suggest that 
individuals who are not very sure at what they like or are good at may reach better 
decisions if they are stimulated to explore a limited number of options in depth. 
Since adolescents tend to have lower self-concept clarity than adults (Crocetti et al., 
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2016), this may be particularly useful advice for individuals at the relatively young 
age at which the most important career choices are typically made. Conversely, in-
dividuals that are more certain about their preferences and capabilities may benefit 
from the advice to mainly focus on broad exploration. Another possible strategy 
could be to encourage individuals who have a strong tendency to explore many 
different options to improve their accuracy in evaluating available options. how this 
is best achieved is an interesting area for further research.

Scope and limitations
A model is an abstraction, rather than a reconstruction, of reality – it is a tool to 
come to a clearer understanding of a phenomenon by boiling it down to its essence. 
Therefore, any model will always fail to include parameters that may affect the 
phenomenon of interest. In this study, we have chosen to limit ourselves to three 
factors (exploration tendency, accuracy and selectiveness), which we consider to 
be of proximal influence on the career choice process. however, this does not mean 
that we consider the influence of other (more distal) factors to be unimportant. For 
example, as we have argued, exploration tendency may be affected by personality. 
Similarly, a high amount of social support or self-efficacy can perhaps enhance the 
accuracy with which individuals can estimate the fit of career options. Extensions 
of the model that include more factors may be valuable, provided that they do not 
complicate the model to such an extent that the results become uninterpretable.

In the overview of model outcomes that we provided, we chose to investigate 
the effect of some parameters by varying them across many different levels (explo-
ration tendency, accuracy), whereas we only considered a few levels of other param-
eters (both selectiveness thresholds), and held other factors entirely constant. For 
example, we only considered one value for the amount of time individuals have to 
make their decision (100 time steps), always allowed individuals to hold a maximum 
of three options into consideration simultaneously, and considered a single value 
for the relative weight of past experiences (controlled by the recency factor). We did 
not hold these values constant because we think they will not significantly affect 
the career choice process – we simply chose to focus our study on the effects of 
exploration tendency, accuracy and selectiveness. Depending on the question at 
hand (or simply to further explore model behavior), it may make sense to run simu-
lations in which some other parameters are varied, or in which the same parameters 
are varied over a different range of values.
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Broad and in-depth exploration together form the core processes of decision 
making in our model. Both types of exploration lead individuals to make an assess-
ment of the fit of an option through a random experience with that option. Because 
we assume that an individual’s accuracy does not change over time, there is an 
implicit assumption that individuals assess the fit of options by comparing them 
to some kind of constant picture of their own interests and capabilities. In reality, it 
is likely that exploration also entails learning about own interests and capabilities. 
One promising direction to extend our model is to explicitly incorporate this in the 
exploration process. This could be done by allowing accuracy to improve over time, 
potentially in reaction to the specific career options that individuals have explored.

Our implementation of ‘objective fit’ as a unidimensional, constant number that 
is drawn from a normal distribution is a choice that is convenient for modeling pur-
poses. It reflects the assumption that the fit between individual and career option is 
at least partly inherent (see the Conceptual Framework section). however, in reality, 
it is likely that the degree to which options fit with individuals depends on more 
than one factor, and that some of those aspects may change over time. Other, more 
refined assumptions on this are conceivable, and may be worth exploring. Finally, 
we have assumed that the way individuals perceive the fit of options is absolute 
(i.e., it only depends on that option itself ). however, there are reasons to suppose 
that individuals perceive the fit of an option as relative, dependent of the fit of other 
options they are considering (Steward, Chater, & Brown, 2006). Empirical work can 
help us to gain more insight in how individuals perceive the fit of options, and can 
serve to refine our model.

Conclusion
Career choice is a complex and dynamic process. The explicitly dynamic framework 
we have introduced can help sharpen theory on how the career choice process 
unfolds, and can serve to generate hypotheses that can be empirically tested. A 
number of predictions can be derived from the concrete model implementation 
that we have presented, including on how we should expect individual characteris-
tics (exploration tendency, accuracy and selectiveness) to affect the quality of career 
choice, and on under what circumstances we should expect the phase-inadequate 
phenomena of rash decision making and ruminative exploration to actually be 
beneficial to the quality of the career choices that are made.

 Our framework should be considered as a first step in a new direction. We have 
thus far only considered some factors that may affect the career choice process 
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and its outcomes. As is necessary (and essential) to designing models, we have 
highly simplified facets of career choice. Specifically, our implementations of the 
exploration process and the representation of the fit between individuals and 
career options leave plenty of room for refinement, ideally informed by empirical 
studies. Formalizing career choice theory in a simulation model, empirically testing 
model predictions, and subsequently improving the model can lead us to a better 
understanding of how career choice works, and can help us in the future to design 
individually tailored strategies to help young individuals navigate the career choice 
process.



A PROCESS-ORIENTED APPROACh TO CAREER ChOICE 133

5

rEfErENCES

Baron, J. (2007). Thinking and deciding (4th ed.). New York, NY: Cambridge University Press.
Beyers, W., & Luyckx, K. (2015). Ruminative exploration and reconsideration of commitment as risk factors 

for suboptimal identity development in adolescence and emerging adulthood. Journal Of Adoles-
cence, doi:10.1016/j.adolescence.2015.10.018

Blijlevens, T. (2016). Adaptive animation career choice model [JavaScript application]. Available on http://
www.umanise.nl/careerchoicemodel

Bosma, h.A., & Kunnen, E.S. (2001). Determinants and mechanisms in ego identity development: A review 
and synthesis. Developmental Review, 21, 39-66. doi:10.1006/drev.2000.0514

Bradley, J. (2013). Integrity in higher education marketing? A typology of misleading data-based claims 
in the university prospectus. International Journal for Educational Integrity, 9, 74–88.

Busemeyer, J. R., & Townsend, J. T. (1993). Decision field theory: A dynamic-cognitive approach to 
decision making in an uncertain environment. Psychological Review, 100, 432–459. https://doi.
org/10.1037/0033-295X.100.3.432

Casey, B. J., Jones, R. M., & Somerville, L. h. (2011). Braking and Accelerating of the Adolescent Brain. 
Journal of Research on Adolescence, 21, 21–33. https://doi.org/10.1111/j.1532-7795.2010.00712.x

Coles, B., Godfrey, C., Keung, A., Parrott, S., & Bradshaw, J. (2010). Estimating the Life-time Cost of NEET: 
16–18 Year Olds Not in Education, Employment or Training. University of York. Accessed 29 November, 
2016. http://www.york.ac.uk/media/spsw/documents/research-and-publications/NEET_Final_Re-
port_July_2010_York.pdf

Cook, G. I., Marsh, R. L., & hicks, J. L. (2003). halo and devil effects demonstrate valenced-based influences 
on source-monitoring decisions. Consciousness And Cognition: An International Journal, 12, 257-278. 
doi:10.1016/S1053-8100(02)00073-9

Côte, J. E. (2015). Identity formation research from a critical perspective: Is a social science developing? In K. 
C. McLean, & M. Syed (Eds.), The Oxford handbook of identity development (pp. 562-573). New York, 
NY, US: Oxford University Press.

Courgeau, D., Bijak, J., Franck, R., & Silverman, E. (2017). Model-based demography: towards a research 
agenda. In, van Bavel, J. and Grow, A. (eds.) Agent-Based Modelling in Population Studies - Concepts, 
Methods, and Applications. Dordrecht, NL, Springer. (Springer Series on Demographic Methods and 
Population Analysis).

Crocetti, E., Rubini, M., & Meeus, W. (2008). Capturing the dynamics of identity formation in various ethnic 
groups: Development and validation of a three-dimensional model. Journal Of Adolescence, 31, 207-
222. doi:10.1016/j.adolescence.2007.09.002

Crocetti, E., Rubini, M., Branje, S., Koot, h. M., & Meeus, W. (2016). Self-Concept Clarity in Adolescents 
and Parents: A Six-Wave Longitudinal and Multi-Informant Study on Development and Intergenera-
tional Transmission: Development and Transmission of Self-Concept Clarity. Journal of Personality, 84, 
580–593. doi:10.1111/jopy.12181

Dawes, R.V., & Lofquist, L.h. (1984). A Psychological Theory of Work Adjustment. Minneapolis: University of 
Minnesota Press.

De Martino, B., Kumaran, O., Seymour, B., & Dolan, R. J. (2006). Frames, Biases, and Rational Decision-
Making in the human Brain. Science, 313, 684–687. https://doi.org/10.1126/science.1128356

Dietrich, J., Parker, P., & Salmela-Aro, K. (2012). Phase-adequate engagement at the post-school transition. 
Developmental Psychology, 48, 1575-1593. doi:10.1037/a0030188

Erikson, E. h. (1968). Identity: Youth and crisis. New York: Norton.



ChAPTER 5134

European Training Foundation (2014). Young people not in employment, education or training in the EU 
neighbourhood countries. Turin, Italy: European Training foundation.

Gati, I. (2013). Advances in career decision making. In W. B. Walsh, M. L. Savickas, P. J. hartung, W. B. 
Walsh (Ed), M. L. Savickas (Ed), & P. J. hartung (Ed) (Eds.), Handbook of vocational psychology: Theory, 
research, and practice. (pp. 183–215). New York, NY, US: Routledge/Taylor & Francis Group.

Gati, I., & Asher, I. (2001). The PIC model for career decision making: Prescreening, in-depth exploration, 
and choice. In F. L. Leong, A. Barak, F. L. Leong, A. Barak (Eds.), Contemporary models in vocational 
psychology: A volume in honor of Samuel H. Osipow (pp. 7-54). Mahwah, NJ, US: Lawrence Erlbaum 
Associates Publishers.

Gati, I., Krausz, M., & Osipow, S. h. (1996). A taxonomy of difficulties in career decision making. Journal Of 
Counseling Psychology, 43, 510-526. doi:10.1037/0022-0167.43.4.510

Germeijs, V., Luyckx, K., Notelaers, G., Goossens, L., & Verschueren, K. (2012). Choosing a major in higher 
education: Profiles of students’ decision-making process. Contemporary Educational Psychology, 37, 
229-239. doi:10.1016/j.cedpsych.2011.12.002

Germeijs, V., & Verschueren, K. (2006). high school students’ career decision-making process: A longi-
tudinal study of one choice. Journal of Vocational Behavior, 68, 189–204. https://doi.org/10.1016/j.
jvb.2005.08.004

Gonzales, J.E., Cunningham, C.A. (2015, August). The promise of pre-registration in psychological research. 
Retrieved September 22, 2017, from http://www.apa.org/science/about/psa/2015/08/pre-registra-
tion.aspx

Grotevant, h.D. (1987). Toward a process model of identity formation. Journal Of Adolescent Research, 2, 
203-222.

halaby, C. N. (1994). Overeducation and skill mismatch. Sociology Of Education, 67, 47-59. 
doi:10.2307/2112749

hirschi, A., & Läge, D. (2007). The relation of secondary students’ career-choice readiness to a 
six-phase model of career decision making. Journal Of Career Development, 34, 164-191. 
doi:10.1177/0894845307307473

holland, J. L. (1959). A theory of vocational choice. Journal of Counseling Psychology, 6, 35–45. https://doi.
org/10.1037/h0040767

holland, J. L. (1997). Making vocational choices: A theory of vocational personalities and work environments., 
3rd ed. Odessa, FL, US: Psychological Assessment Resources.

Johnson, E. J., häubl, G., & Keinan, A. (2007). Aspects of endowment: A query theory of value construc-
tion. Journal of Experimental Psychology: Learning, Memory, and Cognition, 33, 461–474. https://doi.
org/10.1037/0278-7393.33.3.461

Kievit, R. A., Frankenhuis, W. E., Waldorp, L. J., & Borsboom, D. (2013). Simpson’s paradox in psychological 
science: A practical guide. Frontiers In Psychology, 4. https://doi.org/10.3389/fpsyg.2013.00513

Kerpelman, J. L., Pittman, J. F., & Lamke, L. K. (1997). Toward a microprocess perspective on adolescent 
identity development: An identity control theory approach. Journal Of Adolescent Research, 12, 325-
346. doi:10.1177/0743554897123002

Kerr, N. L. (1998). hARKing: hypothesizing after the results are known. Personality and Social Psychology 
Review, 2, 196–217. https://doi.org/10.1207/s15327957pspr0203_4

Kievit, R. A., Frankenhuis, W. E., Waldorp, L. J., & Borsboom, D. (2013). Simpson’s paradox in psychological 
science: A practical guide. Frontiers In Psychology, 4. https://doi.org/10.3389/fpsyg.2013.00513

Kroger, J., Martinussen, M., & Marcia, J. E. (2010). Identity status change during adolescence and young 
adulthood: A meta-analysis. Journal of Adolescence, 33, 683–698. https://doi.org/10.1016/j.adoles-
cence.2009.11.002



A PROCESS-ORIENTED APPROACh TO CAREER ChOICE 135

5

Kunnen, E.S., Bosma, h.A., van der Meulen, M. & van halen, C. (2001). A dynamic systems approach to 
identity and emotions: an overview and implications. In Bosma, h.A. & E.S. Kunnen (Eds). Identity and 
emotion: a self-organisational process. pp. 202-230, Cambridge University Press.

Lent, R. W., Brown, S. D., & hackett, G. (1994). Toward a unifying social cognitive theory of career and 
academic interest, choice, and performance. Journal of Vocational Behavior, 45, 79–122. https://doi.
org/10.1006/jvbe.1994.1027

Lerner, J. S., Li, Y., Valdesolo, P., & Kassam, K. S. (2015). Emotion and Decision Making. Annual Review of 
Psychology, 66, 799–823. https://doi.org/10.1146/annurev-psych-010213-115043

Lewis, M. D. (2000). Emotional self-organization at three time scales. In M. D. Lewis and I. Granic (Eds) 
Emotion, Development and Self-organization. pp 37-69. Cambridge University Press, Cambridge.

Luyckx, K., Goossens, L., Soenens, B., & Beyers, W. (2006). Unpacking commitment and exploration: 
Preliminary validation of an integrative model of late adolescent identity formation. Journal Of 
Adolescence, 29, 361-378. doi:10.1016/j.adolescence.2005.03.008

Luyckx, K., Schwartz, S. J., Berzonsky, M. D., Soenens, B., Vansteenkiste, M., Smits, I., & Goossens, L. (2008). 
Capturing ruminative exploration: Extending the four-dimensional model of identity formation in 
late adolescence. Journal Of Research In Personality, 42, 58-82. doi:10.1016/j.jrp.2007.04.004

Luyckx, K., Teppers, E., Klimstra, T. A., & Rassart, J. (2014). Identity processes and personality traits and 
types in adolescence: Directionality of effects and developmental trajectories. Developmental Psy-
chology, 50, 2144–2153. https://doi.org/10.1037/a0037256

Molenaar, P. C., & Campbell, C. G. (2009). The New Person-Specific Paradigm. Current Directions in Psycho-
logical Science, 18, 112-117.

Oppenheimer, D. M., & Kelso, E. (2015). Information Processing as a Paradigm for Decision Making. Annual 
Review of Psychology, 66, 277–294. https://doi.org/10.1146/annurev-psych-010814-015148

Parsons, F. (1909). Choosing a vocation. Boston, MA, US: houghton, Mifflin and Company.
Pleskac, T. J., & Busemeyer, J. R. (2010). Two-stage dynamic signal detection: A theory of choice, decision 

time, and confidence. Psychological Review, 117, 864–901. https://doi.org/10.1037/a0019737
Porfeli, E. J., & Skorikov, V. B. (2010). Specific and diversive career exploration during late adolescence. 

Journal Of Career Assessment, 18, 46-58. doi:10.1177/1069072709340528
Pryor, R., & Bright, J. (2011). The chaos theory of careers: A new perspective on working in the twenty-first 

century. New York, NY, US: Routledge/Taylor & Francis Group.
Quinn, J. (2013). Drop-out and completion in higher Education in Europe. European Union. Retrieved 

from http://www.fh-dortmund.de/de/hs/qdl/Kooperation_auf_EU-Ebene.pdf
Rottinghaus, P. J., & Van Esbroeck, R. (2011). Improving person-environment fit and self-knowledge. In P. 

J. hartung & L. M. Subich (Eds.), Developing self in work and career: Concepts, cases, and contexts (pp. 
35-52). Washington, DC: American Psychological Association.

Savickas, M. L. (1997). Career adaptability: An integrative construct for life-span, life-space theory. The 
Career Development Quarterly, 45(3), 247-259. doi:10.1002/j.2161-0045.1997.tb00469.x

Savickas, M. L., Nota, L., Rossier, J., Dauwalder, J., Duarte, M. E., Guichard, J., & … van Vianen, A. M. (2009). 
Life designing: A paradigm for career construction in the 21st century. Journal Of Vocational Behavior, 
75, 239-250. doi:10.1016/j.jvb.2009.04.004

Skorikov, V. B. (2007). Continuity in adolescent career preparation and its effects on adjustment. Journal 
of Vocational Behavior, 70, 8−24.

Stanovich, K.E., & West, R.F. (2000). Individual differences in reasoning: Implications for the rationality 
debate? Behavioral and Brain Sciences, 23, 645-665.



ChAPTER 5136

Schwartz, B., Ward, A., Monterosso, J., Lyubomirsky, S., White, K., & Lehman, D. R. (2002). Maximizing 
versus satisficing: happiness is a matter of choice. Journal of Personality and Social Psychology, 83, 
1178–1197. https://doi.org/10.1037/0022-3514.83.5.1178

Super, D. E. (1957). The psychology of careers; an introduction to vocational development. Oxford, England: 
harper & Bros.

Teovanović, P., Knežević, G., & Stankov, L. (2015). Individual differences in cognitive biases: Evidence 
against one-factor theory of rationality. Intelligence, 50, 75-86. doi:10.1016/j.intell.2015.02.008

Tversky, A., & Kahneman, D. (1974). Judgment under uncertainty: heuristics and biases. Science, 185, 
1124-1131. doi:10.1126/science.185.4157.1124

Van der Gaag, M.A.E., Albers, C.J., & Kunnen, E.S. (in press). Micro-level mechanisms of identity develop-
ment: the role of emotional experiences in commitment development. Developmental Psychology.

Van Esbroeck, R., Tibos, K., & Zaman, M. (2005). A Dynamic Model of Career Choice Development. Inter-
national Journal for Educational and Vocational Guidance, 5, 5–18. https://doi.org/10.1007/s10775-
005-2122-7

Van Geert, P. (1994). Dynamic systems of development: Change between complexity and chaos. London: 
harvester Wheatsheaf.

Vleioras, G., & Bosma, h. A. (2005). Predicting Change in Relational Identity Commitments: Exploration 
and Emotions. Identity: An International Journal Of Theory And Research, 5, 35-56. doi:10.1207/
s1532706xid0501_3

Von Neumann, J., & Morgenstern, O. (1947). Theory of games and economic behavior., 2nd rev. ed. Princ-
eton, NJ, US: Princeton University Press.

Wallace-Broscious, A., Serafica, F. C., & Osipow, S. h. (1994). Adolescent career development: Relation-
ships to self-concept and identity status. Journal Of Research On Adolescence, 4, 127-149. doi:10.1207/
s15327795jra0401_7


	Chapter 5



