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The overarching aim of this thesis was to do some right to the complexity of human 
decision making and the study thereof. Specifically, this thesis includes three examples of 
how to advance the study of, and to increase insight in, individual and contextual variability 
in decision making under risk. The focus of each study has been on candidate psychological 
constructs and factors that are involved in, or influence, variability in decision making. The 
psychological constructs of interest have been conceptualized as latent variables, derived 
by adopting a mathematical modelling approach. 

The aim of this General Discussion is two-fold. Specifically, Part 1 will provide the 
reader, for each empirical chapter, with the conclusions with respect to its aims, with an 
elaboration on the scientific and societal relevance of these conclusions, as well as with 
possible future directions. Part 2 then will provide the reader with an overview of the 
conclusions and implications with respect to the four common main themes across 
studies, that is, decision making, individual and contextual variability, latent variables, and 
the mathematical modelling approach. The General Discussion concludes with the 
presentation of the, in our opinion, to-be-remembered highlights of this thesis. 
 

5.1 Part 1 
5.1.1 Discussion of Chapter 2 
In the study presented in Chapter 2—entitled Intolerance of Uncertainty Scale: 
Measurement Invariance among Adolescent Boys and Girls and Relationships with Anxiety 
and Risk Taking—we departed from studying the psychometric properties of the 
Intolerance of Uncertainty Scale, Short Version (IUS-12; Boelen et al., 2010; Carleton et 
al., 2007; Helsen et al., 2013) as a measure of Intolerance of Uncertainty (IU; Freeston et 
al., 1994; for reviews, see, Carleton, 2016a; 2016b; Hong & Cheung, 2015) among 
adolescents. Importantly, we have shown that the IUS-12 consists of a stable two-factor 
structure—encompassing a Prospective and an Inhibitory IU subscale—which is partially 
measurement invariant across gender. The latter enables the cautious interpretation of 
gender differences in IU. Specifically, differences between adolescent boys and girls in 
scores on the IUS-12 can be interpreted to be at least partly reflective of true gender 
differences in IU. Moreover, we confirmed relationships between IU on the one hand and 
self-reported trait anxiety and self-reported need for socially accepted risk taking on the 
other. However, we found no relationships between IU and self-reported need for socially 
unaccepted risk taking or performance on a risk taking task. 

The latter, differential findings can be explained by both neurodevelopmental 
imbalance models (Somerville et al., 2010; Steinberg, 2007; 2008; also see, Defoe et al., 
2015; Chapter 1: General Introduction) and the model on hot versus cold decision making 
(Figner et al., 2009; Figner & Weber, 2011; also see, Defoe et al., 2015; Van Duijvenvoorde 
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et al., 2010; Chapter 1: General Introduction). That is, from the relatively early and non-
linear maturation of subcortical brain regions, combined with the relatively late and linear 
maturation of prefrontal cortical regions, neurodevelopmental imbalance models would 
predict enhancement, during adolescence, of behaviour that is more strongly affectively-
driven, relative to cognitively-driven. Assuming IU then to be one factor that is relatively 
more strongly associated with activity of the relatively early, non-linearly maturing 
subcortical brain regions (cf., Schienle et al., 2010; Simmons et al., 2008; also see, Levy et 
al., 2012), this model would predict IU to be associated with decision making that is 
relatively more strongly affectively-driven. This prediction is in line with the prediction of 
the model on hot versus cold decision making. Specifically, this latter model proposes 
adolescents to be especially susceptible to risky decision making in case decision making 
more strongly engages hot, affective, relative to cold, cognitive, processes. Assuming IU 
then to be one factor that is especially associated with decision making that relatively 
more strongly engages hot, affective processing (see, Schienle et al., 2010; Simmons et al., 
2008; also see, Levy et al., 2012), this model would predict IU to be associated with 
decision making that relatively more strongly engages this type of processing. Affectively-
driven (neurodevelopmental imbalance models) or hot (model on hot vs. cold decision 
making) decision making may be especially reflected by the topics covered on items of 
self-report measures of risk taking, but not measures derived from cold experimental 
tasks. Hence, in line with our differential findings, from the perspective of both models, IU 
would then be predicted to be specifically associated with affectively-driven, hot self-
report measures of risk taking. Future research is needed to further test this hypothesis. 
In addition, more research is needed to study why IU seems to be associated with only 
some (i.e., socially accepted vs. socially unaccepted) self-report measures of risky decision 
making, as well as to study whether type of measure (i.e., self-report vs. behavioural / 
experimental) necessarily affects the relation between IU and risky decision making. 
Together, we have provided preliminary support for the proposal of the construct of IU as 
a candidate psychological construct to explain adolescents’ variability in susceptibility to 
internalizing versus externalizing behaviour. 

We propose that results of the study presented in Chapter 2 yield three important 
scientific and societal implications. First, our results reveal the relevance of the construct 
of IU. Specifically, the role of IU in the occurrence, development, and maintenance of 
internalizing behaviour problems has been well-established (e.g., Carleton et al., 2012; 
Freeston et al., 1994; for reviews, see, Carleton, 2016a; 2016b; Hong & Cheung, 2015; 
Osmanağaoğlu et al., 2018). Our study, however, is the first to reveal the potential of this 
psychological construct to explain variability at the other side of the coin, that is, self-
reported (need for) risk taking. As such, our study suggests, to both scientists and 
healthcare professionals, to consider the construct of IU as a candidate psychological 
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construct to explain variability in adolescents’ susceptibility to internalizing as well as 
externalizing behaviour. 

Second, results of the study presented in Chapter 2 indicate the importance of a broad 
and multi-method approach to the assessment of psychological constructs in general, and 
risky decision making specifically. That is, we have found that IU is negatively associated 
with self-reported need for socially accepted risk taking (cf., Feij & Kuiper, 1984), but not 
associated with self-reported need for socially unaccepted risk taking (cf., Feij & Kuiper, 
1984) or with risk taking on an experimental task. As such, our study points, both scientists 
and healthcare professionals, to the importance of especially considering IU in relation to 
self-reported, socially accepted risky decision making. More generally though, our study 
indicates that to get a complete perspective on adolescents’ risky decision making, and its 
relations to other relevant psychological constructs (e.g., IU), measures should be 
considered, that are reflective of both self-reported and behavioural levels of socially 
accepted and socially unaccepted, hot and cold risky decision making. 

Finally, results of the study presented in Chapter 2 indicate the importance of studying 
measurement invariance (MI; see, Byrne et al., 1989; also see, e.g., Van de Schoot et al., 
2009) within psychometric research. Specifically, we have shown that the IUS-12 is 
partially measurement invariant across gender, which enables the cautious interpretation 
of gender differences in IU. In research, the IUS-12 is often employed to compare different 
subgroups of individuals—boys versus girls, males versus females, non-clinical versus 
clinical samples—on their levels of IU. The establishment of MI of the IUS-12 across these 
different subgroups thus is pivotal. When ignoring the issue of MI, one would run the risk 
to mistakenly conclude that true differences between subgroups in IU exist, whereas these 
differences are in fact the result of differences in the way IU is measured across these 
different subgroups. The same risk applies to other self-report measures that are 
employed in research to study (possible) differences between subgroups on a 
psychological construct of interest. Thus, studying MI should become common practice 
within psychometric research. In addition, in clinical practice, healthcare professionals 
often compare scores of their clients on a measure of a specific psychological construct to 
scores in a norm group consisting of a specific subgroup of individuals. Our study implicitly 
points to the notion that interpretation of scores on a measure across clients from 
different subgroups is only meaningful to the extent that MI of the employed measure 
holds across these subgroups. This calls for increased awareness of the importance of MI 
among healthcare professionals. To facilitate this, guidelines—for example, as provided 
by the Dutch COmmissie voor TestAangelegenheden Nederland, COTAN (Evers et al., 2009-
2012)—on psychometric research on measures that are designed to be employed in 
clinical practice may include the requirement of studying MI as a step in providing 
subgroup specific norms.
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5.1.2 Discussion of Chapter 3 
In the study presented in Chapter 3—entitled Formal Modelling of the Resistance to Peer 
Influence Questionnaire: A Comparison of Adolescent Boys and Girls with and without Mild-
to-Borderline Intellectual Disability—we have aimed to address two sub-goals. First, we 
have aimed to study the dimensionality underlying items of the Resistance to Peer 
Influence Questionnaire (RPIQ; Steinberg & Monahan, 2007). We have confirmed that 
items of the RPIQ tap a multidimensional, rather than unidimensional, construct, 
consisting of one Resistance to Peer Influence (RPI) dimension and two separate, but 
associated, Response Polarization dimensions. Second, we have aimed to study whether 
taking into account the multidimensionality of items of the RPIQ would be of added value 
in comparing subgroups of adolescents. We have confirmed this to be the case by 
comparing levels of RPI and the different types of Response Polarization among adolescent 
boys and girls with and without a Mild-to-Borderline Intellectual Disability (MBID). We 
have shown that adolescents with an MBID, compared to Typically Developing (TD) 
adolescents, are less RPI and more polarized in their responses. Also, girls, compared to 
boys, are more RPI, and, when high RPI, more polarized in their responses. 

We propose that results of the study presented in Chapter 3 yield three important 
scientific and societal implications. First, our results reveal the importance of studying the 
dimensionality underlying items of a tree-based measure in general, and the RPIQ 
specifically. Relatedly, our results indicate the potential of a tree-based Item Response 
Theory (IRT) framework (De Boeck et al., 2011; De Boeck & Partchev, 2012; Jeon & De 
Boeck, 2016) to address this psychometric issue. Specifically, we have shown that ignoring 
the multidimensionality of items of the RPIQ yields indices of RPI that are confounded by 
tendencies to respond more or less extremely. Modelling its multidimensionality, by 
adopting a tree-based IRT framework, yields unconfounded indices of RPI as well as 
additional information on (unrelated) psychological constructs, that is, the constructs of 
Response Polarization. Similar considerations may apply to other tree-based measures 
(e.g., Harter’s Self-Perception Profile; Harter, 2012). As such, our results call for increased 
awareness, among both scientists and healthcare professionals, of possible 
multidimensionality, and associated complications, of tree-based measures. To especially 
facilitate this awareness among healthcare professionals, guidelines (e.g., Evers et al., 
2009-2012) on psychometric research on measures that are designed to be employed in 
clinical practice (1) may warn against potential complications of administering tree-based 
measures, and (2) may include the requirement of studying the dimensionality of such 
measures. 

Second, results of the study presented in Chapter 3 indicate the potential importance 
of the constructs of Response Polarization. Specifically, our results point to the importance 
of considering response tendencies when administering a tree-based measure. Moreover, 
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they point to the question—that may be addressed in future research—of whether 
considering response tendencies is of importance when administering a measure in 
general. The merits of considering these tendencies may especially become apparent in 
research that includes subgroups of individuals that are known to be characterized by a 
specific cognitive style, for example dichotomous thinking among individuals with an MBID 
(e.g., Vonk, 2014), a Borderline Personality Disorder (e.g., Mak & Lam, 2013), or eating 
disorder psychopathology (e.g., Lethbridge et al., 2011). 

Finally, given the importance of the constructs of RPI and, potentially, Response 
Polarization, results of the study presented in Chapter 3 indicate the potential value of the 
RPIQ in assessment of the individual (adolescent). Specifically, such assessment at the 
individual level would enable healthcare professionals to identify clients at risk of low RPI, 
high polarized responding, or both. However, currently, the tree-based IRT framework 
cannot yet be applied to the RPIQ in clinical practice; additional steps should be taken. 
First, for useful application of our analytic approach to the RPIQ, at both the subgroup and 
the individual level, research is needed to validate the interpretation of the found higher 
level dimension in terms of a more sensitive measure of RPI. In addition, research is also 
needed to validate the interpretation of the found lower level dimensions in terms of 
Response Polarization. Second, for useful application of our analytic approach to the RPIQ 
in clinical practice, healthcare professionals should be able to obtain a measure of his / 
her client’s positions on the RPI and Response Polarization dimensions, and to compare 
these positions to those of TD adolescents. For this, steps should be taken to design a 
novel, computerized version of the RPIQ. This computerized RPIQ should then encompass 
(1) tools to apply the tree-based IRT framework to data of an individual RPIQ assessment, 
as well as (2) norms with respect to TD adolescents’ positions on the RPI and Response 
Polarization dimensions. 
 
5.1.3 Discussion of Chapter 4 
In the experiments presented in Chapter 4—entitled Risky Decision Making in a Sequential 
Context: Four Drift Diffusion Model Studies—we have aimed to compare evidence in 
favour of three leading models on decision making under risk among adults. Specifically, 
we have compared the potential of (1) an integrative, expectation model (see, e.g., 
Kahneman & Tversky, 1979); (2) a lexicographic, heuristic model (see, Luce, 1956; 1978; 
Tversky, 1969); and (3) the framework of the adaptive decision maker (Gigerenzer & 
Selten, 2001; Gigerenzer et al., 1999; Payne et al., 1993). We did so by providing people 
with a multi-attribute sequential decision making context, in which they sequentially 
encountered probability- and value-related information with respect to two options. 
Across four experiments, we then have aimed to test whether strategy use is affected by 
specific factors within the decision context, that is, by attribute order and / or by attribute 
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mode. Results across experiments have revealed that people did not adopt either of the 
proposed, from theory derived, decision strategies; instead people adopted biased 
versions of an adaptive or a lexicographic strategy, which were dependent on decision 
context. Specifically, with respect to attribute order, our results have revealed that, in case 
people first encountered probability-related information, they adopted a probability-
biased adaptive strategy, whereas in case they first encountered value-related 
information, they adopted a probability- or a value-biased lexicographic strategy. With 
respect to attribute mode, our results have revealed that people mostly adopt probability-
biased strategies. Only in case people first encountered value-related information, that 
was followed by low salient probability-related information, they were biased by this first 
encountered value-related information, adopting a value-biased strategy. 

We propose that results of the experiments presented in Chapter 4 yield important 
scientific implications, that can inform future theorizing and research on decision making 
under risk. That is, results across experiments have provided most evidence for the 
framework of the adaptive decision maker (Gigerenzer & Selten, 2001; Gigerenzer et al., 
1999; Payne et al., 1993). That is, within some decision contexts, that encompassed 
specific combinations of the order and the mode of option attributes, people’s decision 
strategies had to be considered adaptive in themselves. Moreover, across a range of 
different decision contexts, people seemed to generally adopt an adaptive approach to 
decision making. Specifically, people adapted their strategy to probability- or value-biased, 
adaptive or lexicographic strategies, depending on the attribute order and the attribute 
mode within the specific decision context. As such, our findings underline the potential of 
the framework of the adaptive decision maker in theorizing on decision making under risk; 
they point to generalization of this framework to multi-attribute sequential decision 
making contexts. In addition, our findings highlight the importance of extending research 
on decision making under risk towards studying effects of decision context, that is, 
studying effects of specific factors within multi-attribute (sequential) decision making 
contexts. 

In addition, we propose that results of the experiments presented in Chapter 4 may 
also yield implications for society. That is, our findings indicate potential factors that 
influence, and thus enable to manipulate, people’s decision strategies, and their resulting 
choices, in multi-attribute sequential decision making contexts. Importantly, in daily life, 
people often sequentially encounter information with respect to possible options. For 
example, in anti-smoking campaigns, people are prompted to choose not to smoke. They 
then may be first provided with high salient, visual information on the negative 
consequences of choosing to smoke, followed by low salient, numerical information on 
the probability of occurrence of these consequences. Our findings, though, suggest that 
people seem to assign high importance to (high-salient) probability-related information. 
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Thus, to efficiently manipulate their decision strategies, and resulting choices, people may 
need to be first provided with (high salient) information on the probability of occurrence 
of negative consequences, followed by information on the content of these 
consequences, instead of the reverse. However, we should stress that the results of our 
experiments only provide a first indication of potentially relevant factors. Future studies 
should seek to replicate the observed effects on strategy use of attribute order and 
attribute mode. In addition, these studies should seek to explore whether these effects 
indeed generalize to real life, multi-attribute sequential decision problems. Specifically, a 
drawback of adopting a mathematical modelling approach is that it calls for strictly 
controlled experimental designs. For example, application of the Drift Diffusion Model 
(DDM) required the experimental tasks in Chapter 4 to consist of simplified, two-choice 
decision problems. In daily life, however, multi-attribute sequential decision making 
covers decision problems that vary on a range of different attributes, and that come in a 
range of socially complex and personally relevant contexts. Future studies should 
therefore seek to explore the applicability of the DDM (or similar mathematical models) 
to highly ecologically valid decision problems. One type of decision problems that might 
be a promising first step in this respect entail hypothetical vignettes on medical decisions 
(for an overview, see, e.g., Blumenthal-Barby & Krieger, 2015). 
 

5.2 Part 2 
5.2.1 Integration: Conclusions and Implications with respect to the Common Main 

Themes 
In this section, we aim to integrate previous sections to provide the reader with an 
overview of the shared conclusions and implications across studies with respect to the 
four common main themes of this thesis. Concerning the first two, inter-related common 
main themes—decision making and individual and contextual variability—we propose that 
conclusions, and associated implications, relate to two topics. First, each empirical chapter 
yields insights in candidate psychological constructs and factors of relevance to the study 
of variability in decision making under risk. Specifically, Chapters 2 and 3 provide novel 
insights in candidate psychological constructs to explain individual variability in risky 
decision making among adolescents. The study presented in Chapter 2 points to the 
importance of considering the construct of IU as a candidate psychological construct to 
explain variability in adolescents’ susceptibility to internalizing as well as externalising 
behaviour. The study presented in Chapter 3 points to the importance of considering 
response tendencies—that is, Response Polarization—when administering tree-based 
self-report measures of a candidate psychological construct of relevance to risky decision 
making among adolescents—that is, RPI. 
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In addition, Chapter 4 provides novel insights in candidate factors to explain contextual 
variability in decision making under risk among adults. Specifically, the experiments 
presented in this chapter are the first to suggest that people’s decision strategies, and 
their resulting choices, are dependent on the order and the mode in which information 
on option attributes is encountered. Together, the studies presented in this thesis thus 
point to the relevance of studying both individual and contextual variability in decision 
making under risk and indicate candidate psychological constructs and factors of 
relevance in this realm. 

Second, Chapter 4 yields insight in theoretical models on decision making under risk, 
and contextual variability therein, among adults. Specifically, results across experiments 
suggest that the decision strategies that people adopt, in multi-attribute sequential 
decision making under risk, can be best understood from the framework of the adaptive 
decision maker (Gigerenzer & Selten, 2001; Gigerenzer et al., 1999; Payne et al., 1993). 
That is, within some specific decision contexts, people’s decision strategies should be 
considered adaptive in themselves. Moreover, across a range of different decision 
contexts, people seem to generally adopt an adaptive approach to multi-attribute 
sequential decision making under risk; people adapt their decision strategy depending on 
the attribute order and the attribute mode of the decision problems within a specific 
decision context. 

Concerning the third and fourth, inter-related common main themes—latent variables 
and the mathematical modelling approach—we propose that, for each empirical chapter, 
conclusions, and associated implications, could only be derived because of (1) the latent 
variable conceptualization of psychological constructs, and (2) the adoption of a 
mathematical modelling approach to study these constructs. We propose that our robust 
approach has yielded two important insights that are of relevance to the study of 
individual and contextual variability in decision making under risk. First, in Chapter 2 we 
have modelled responses to items of the IUS-12 to conceptualize IU as a latent variable, 
thereby employing a series of Confirmatory Factor Analyses (CFAs; see, Rosseel, 2012). 
This has enabled us to study the structure underlying IU, and to reveal that this structure 
is comparable among adolescent boys and girls. In addition, in Chapter 3, we have 
modelled responses to items of the RPIQ in terms of latent variables, thereby employing 
tree-based IRT analyses (De Boeck et al., 2011; De Boeck & Partchev, 2012; Jeon & De 
Boeck, 2016). This has enabled us to reveal that responses to the RPIQ are reflective of 
both an adolescent’s levels of RPI and Response Polarization; we have revealed that 
considering these multiple latent variables enhances comparison of subgroup of 
adolescents. Together, the studies presented in Chapters 2 and 3 thus indicate that a 
latent variable conceptualization of psychological constructs, and the adoption of a 
mathematical modelling approach, yield more sensitive measures of the constructs of 
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interest, which is beneficial to the study of candidate constructs of relevance to individual 
variability in decision making under risk. 

Second, in Chapter 4 we have modelled, as latent variables, the cognitive processes 
underlying peoples’ accuracy of, and times to, decisions, thereby employing the DDM 
(Ratcliff, 1978; Ratcliff & McKoon, 2008; Ratcliff & Smith, 2004). This has enabled us to 
derive conclusions on decision strategies that people had employed, and contextual 
variability therein. Together—and in line with earlier suggestions that process data are 
needed to study processes (Ford et al., 1989; Johnson et al., 2008)—the experiments 
presented in Chapter 4 indicate that adoption of our approach is beneficial (1) in 
contrasting theoretical models on peoples’ strategies of decision making under risk, and 
(2) in studying candidate factors of relevance to contextual variability therein. 
 

5.3 Highlights 
Together, we conclude that the studies included in this thesis indicate the potential of 
studying both individual and contextual variability in decision making under risk, by 
conceptualizing psychological constructs in terms of latent variables and adopting a 
mathematical modelling approach. 

Results across studies yield three conceptual highlights, indicating 
• novel candidate psychological constructs of relevance to the study of individual 

variability in risky decision making among adolescents: Intolerance of Uncertainty 
and Response Polarization (Chapters 2 and 3); 

• novel candidate factors of relevance to the study of contextual variability in 
decision making under risk among adults: attribute order and attribute mode 
(Chapter 4); 

• the relevance of the framework of the adaptive decision maker to study decision 
strategies, and contextual variability therein, in multi-attribute sequential decision 
making under risk among adults (Chapter 4). 

Moreover, our approach, of adopting a latent variable conceptualization of 
psychological constructs and application of mathematical models, yields four 
methodological highlights, indicating the importance of considering measures that 

• are measurement invariant across the subgroups under study (Chapter 2); 
• are reflective of both self-reported and behavioural levels of socially accepted and 

socially unaccepted, hot and cold risky decision making (Chapter 2); 
• contain items with a unidimensional, rather than multidimensional, underlying 

structure, which are not confounded by unrelated response tendencies (Chapter 
3); 

• yield process data when one aims to study processes (Chapter 4).




