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Crisis Due to Uncertainty? The Role of Information Processing
Styles and Intolerance of Uncertainty in Progress and Crisis during
Goal-Striving
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Past research has identified a number of stable characteristics affecting goal achievement. However, the
role of inter-individual differences in the ways in which an individual reacts to (A) new information and
(B) ambiguous situations during the pursuit of personal goals has been overlooked. In the present study
(N = 245), we focused on the role of experiential and rational information processing styles (REI-40) and
intolerance of uncertainty (IUS-12) in goal progress and crisis that can occur during goal-striving due to
the accumulation of setbacks, known as an action crisis. It was found that intolerance of uncertainty pre-
dicted an action crisis. Furthermore, rational ability predicted goal progress indirectly, via a subjective as-
sessment of goal attainability. Autonomous motivation did not play a mediating role in the present study,
though. These findings extend previous results, which have focused on the role of individual differences
in action crisis and highlight the role of intolerance of uncertainty as a potential risk factor for the devel-
opment of action crisis.
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lives of individuals and society. Thus, it is no

Introduction wonder that the line of research dedicated to

goals has proliferated in recent decades cov-

From short-term goals such as accomplishing  ering a huge range of topics (see e.g., Aarts &
a simple work-related task to more long-term  Elliot, 2012; Austin & Vancouver, 1996; Elliot
oriented goals such as life-long saving for re- & Fryer, 2008; Milyavskaya & Werner, 2018).
tirement — goals play an important role in the ~ Nonetheless, there remain some areas of re-
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search which have been neglected. In particu-
lar, only a small amount of research attention
has been dedicated to the role of cognitive
characteristics in goal-directed behavior, such
as thinking styles or intolerance of uncertain-
ty. There has been some indirect evidence,
though, suggesting that the way in which in-
dividuals process information and how they
deal with uncertainty could play a certain
role in action crisis and goal progress and that
such a role could be indirect — mediated via
more proximal goal-related characteristics.

Goals and Goal-Directed Behavior

Goals represent “internal representations of
desired states, where states are broadly con-
strued as outcomes, events, or processes”
(Austin & Vancouver, 1996; p. 338). More spe-
cifically, Milyavskaya and Werner (2018) have
defined goal as a “cognitive representation of
a desired end state that a person is commit-
ted to attain” (p. 4). Goals help an individual
direct behavior toward the desired end state
(Locke & Latham, 2002; Wentzel, 2000) by
providing a reference point to which the cur-
rent state can be compared (Carver & Scheier,
2016; Massey et al., 2008). While there are
many aspects of goals to be considered (see
Austin & Vancouver, 1996; Fujita & MacGre-
gor, 2012; Milyavskaya & Werner, 2018 for
further discussion), the present study focus-
es on two widely researched topics in recent
years: goal progress and action crisis.

Goal progress can be operationalized in two
ways — objectively or subjectively via self-re-
ported measures. Although objectively opera-
tionalized goal progress has some merits, it is
subjectively perceived goal progress that has
dominated current research (see e.g., Holding
et al., 2017; Koestner et al., 2008). The sub-
jective assessment of goal progress is crucial,
as it serves as valuable feedback for assessing
the divergence between the current state and

the desired end state. In fact, the assessment
of goal progress has been suggested to not
only be related to the (goal-related) feedback
loop (Carver & Scheier, 2016; Fishbach et al.,
2010), but also to goal attainment itself (Har-
kin et al., 2016) and to more distant outcomes
such as well-being (Klug & Maier, 2015).

Both subjective and objective goal progress
has been shown to be related to various in-
ter-individual differences in previous research.
For example, Moore et al. (2020) found that
progress was predicted by personality traits
such as consciousness and extraversion. In
particular, progress on agentic goals was re-
lated to conscientiousness, and progress on
communal goals was related to extraversion.
However, this relationship was partially medi-
ated by autonomous motivation — a finding in
line with previous research documenting the
role of autonomous motivation in goal prog-
ress (see Koestner et al., 2008). Thus, when
focusing on the role of individual differences
in goal progress, it seems important to fur-
ther examine the role of hypothetical media-
tors situated between more stable traits and
more distant goal-related outcomes. As it has
been established that goal progress is predict-
ed by autonomous motivation (Koestner et
al., 2008) and expectancy of goal attainment
(but not goal desirability) (Szumowska et al.,
2021), we focused on these two variables as
discussed below.

Unfortunately, goal-striving is not always a
smooth process. In some circumstances, goal
progress is slowed down by obstacles that
accumulate during goal striving. In face of
setbacks, the individual is trapped in a deci-
sional conflict, contemplating if goal striving
should be continued or terminated. This de-
cisional state is known as an action crisis (see
e.g., Brandstéatter et al., 2013; Brandstatter &
Schiiler, 2013; Ghassemi et al., 2017), where
symptoms such as internal disengagement
impulses, conflict, rumination, implemental
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disorientation, procrastination, and accumu-
lation of setback can be mentioned (Brand-
statter & Herrmann, 2018).

Action crisis has been associated with var-
ious mental health-related issues such as
negative affect and well-being (Brandstatter
et al., 2013; Herrmann & Brandstatter, 2013;
Holding et al., 2017) or poorer recovery and
physical health (Brandstatter et al.,, 2013;
Herrmann & Brandstatter, 2013; Wolf et al.,
2019). Furthermore, it has been document-
ed that some inter-individual differences
make an individual either more vulnerable
(e.g., neuroticism) or shield them (e.g., ac-
tion orientation) from developing an action
crisis (Herrmann et al., 2014; Holding et al.,
2017; Wolf et al., 2018). Importantly, similar
to goal progress, factors such as goal attain-
ability (but not desirability) (Ghassemi et al.,
2017) and autonomous motivation (Holding
et al., 2017) have been documented as neg-
ative predictors of an action crisis in previous
research.

While goal attainability refers to the subjec-
tive assessment of the likelihood that the goal
at hand is attainable, autonomous motivation
refers to the internal reason for pursuing the
goal (i.e., intrinsic and identified reasons as
opposed to introjected and external reasons).

Thinking Styles and Intolerance of Uncer-
tainty in Goal Pursuit

Despite the fundamental role of cognitive
processes in goal-related behavior (e.g.,
cost-benefit analysis), the role of cognitive
characteristics such as thinking styles and in-
tolerance of uncertainty has been neglected
in the research literature dedicated to goal
pursuit.

Thinking styles relate to the ways in which
individuals react to new information and how
they process it in the light of previous experi-
ence. More generally, it is the difference be-

tween what individuals feel in the heat of the
moment and how they respond after contem-
plating the issue more thoroughly. This dis-
tinction is frequently conceptualized by two
types of processes often labeled as System
1 and System 2 (for a review and thorough
discussion of the conceptual analysis and as-
sociated challenges see Evans & Stanovich,
2013; Gawronski et al., 2014). In particular,
the approach proposed by Epstein (Epstein,
2003; Pacini & Epstein, 1999) differentiates
between the experiential and rational infor-
mation processing styles. According to Norris
and Epstein (2011), the experiential style is
non-verbal, unconscious and automatic. New
information is approached according to pre-
vious experience. The rational style, on the
other hand, is a conscious, verbal and logical
system where new information is processed
according to the rules of logic. According to
the Cognitive-experiential self-theory (CEST;
Epstein, 2003), the rational and experiential
modes work independently, in parallel, and
influence each other (but see also Bago & De
Neys, 2020; De Neys, 2012 for critique and an
alternative hybrid model).

As Epstein (2003) has emphasized, the ex-
periential system has evolved over millions
of years to cope with and adapt to the envi-
ronment through learning from experience. It
is related to affect, and humans share it with
higher animals. This contrasts with the logical
inference that is characteristic of the rational
style. It has a relatively short evolutional his-
tory and is related to understanding and ap-
plying the rules of logic and judgment based
on the available evidence.

Both the experiential and rational systems
could play a role in goal-directed behavior as
it is reasonable to expect a difference in how
the straight, affective, and automatic experi-
ential system processes information regard-
ing the goal progress and evaluates problems
that occur during goal-striving in comparison
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to the rational system that processes informa-
tion from a distance and then reflects on and
corrects spontaneous impulsive thoughts.
Importantly, according to Epstein (2003), the
rational system can train the impulsive system
in a long run to the degree that initial reac-
tions are less escalated or to the degree that
thoughts emerging from the rational system
become more automated. In fact, multiple
studies have reported a positive relationship
of thinking styles with the heterogeneous
group of objective or subjective decision
outcomes (e.g., Bruine de Bruin, Parker, &
Fischoff, 2007; Dewberry, Juanchich, & Nar-
endran, 2013; Phillips et al., 2016). Thus, we
hypothesized that inter-individual differences
in rational and experiential styles will predict
subjective assessment of goal progress and
experience of an action crisis. In particular,
we expected that a rational style will predict
goal progress positively (H,) and action crisis
negatively (H,), while, an intuitive system will
predict action crisis positively (H,) and goal
progress negatively (H,).

However, the rational and experiential sys-
tems are not the only factors related to de-
cision making that could play a role in the
present context. Another potentially import-
ant factor is the way in which individuals re-
spond to a situation or event when stimuli are
uncertain or ambiguous. The way in which
such a situation is evaluated and interpreted
is related to the level of (in)tolerance to the
uncertainty that the individual possesses (Bir-
rell et al., 2011). In particular, we speak about
intolerance of uncertainty when an individual
reacts to uncertain and ambiguous situations
and events negatively (Berenbaum et al.,
2008).

In general, people that have a high level
of intolerance of uncertainty aim to lower
their level of uncertainty and they behave in
a manner that leads them to find more infor-
mation so the situation becomes more pre-

dictable and less threatening (Birrell et al.,
2011). This makes sense, as, from an evolu-
tional perspective, individuals maximize their
survival in an environment if they choose cer-
tainty (Carleton, 2016). However, uncertain
or ambiguous situations can occur relatively
frequently during goal-striving, and this could
have negative consequences for goal striving.

A negative reaction to uncertainty can be an
aspect that determines the emergence of de-
cision conflict known as an action crisis as the
previous findings indicate that people with
a dispositional higher level of intolerance of
uncertainty are more worried in general and
consider unpredictable, uncertain or ambigu-
ous situations as threatening (Berenbaum et
al., 2008). Paralysis in action and cognition, as
an important factor in (in)tolerance of uncer-
tainty, can also contribute to diminished goal
progress. This assumption is suggested by
multiple studies, which have reported nega-
tive relationships of intolerance of uncertain-
ty with various aspects of adaptive behavior
(e.g., Miranda, Fontes, & Marroquin, 2008;
Carleton et al., 2016). Thus, we hypothesize
that intolerance of uncertainty will predict ac-
tion crisis (H,), and will be negatively related
to goal progress (H,).

In sum, the present pilot study aims to ex-
amine the role of intolerance of uncertainty
and thinking styles in the experience of an
action crisis and subjectively evaluated goal
progress. In order to achieve this goal, a sur-
vey was carried out where participants were
asked about the one important personal goal
they are striving to attain at the moment.
Furthermore, we assessed their level of in-
tolerance of uncertainty and rational and in-
tuitive thinking styles. As discussed above,
we hypothesized that thinking styles (H, to
H,) and intolerance of uncertainty (H, to H,)
will predict action crisis and goal progress.
Furthermore, to extend the main findings in
a theoretically meaningful way, we examined
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goal attainability and autonomous motivation
as potential mediators (Q, to Q,) in the fol-
lowing exploratory analysis based on previous
research documenting the role of these vari-
ables in goal progress and in the action crisis
(Ghassemi et al., 2017; Holding et al., 2017;
Szumowska et al., 2021; Moore et al., 2020).

Methods
Sample

The sample consisted of 245 participants!
with a mean age of 28.21 years (Mdnage =24
years, SD__ = 12.52, 67% female)?. Conve-
nience sampling was used. The participants
were approached through social media and
their responses were collected online. Partici-
pation was voluntary. Participants could win a
coupon by participating in the study.

Measures

Thinking styles were measured by The Ra-
tional-Experiential Inventory (REI-40) adapt-
ed from Pacini and Epstein (1999). A 6-point
Likert scale (1 = totally disagree, 6 = totally
agree) was used as recommended in Mi-
kuskova et al. (2015). The REI consists of four
subscales: Rational engagement (e.g., ‘I enjoy
intellectual challenges’, McDonald’s w = .81),
Rational ability (e.g., ‘I am much better at fig-
uring things out logically than most people’,
McDonald’s w = .81), Experiential engage-
ment (e.g. ‘I believe in trusting my hunches’,
McDonald’s w = .83), and Experiential ability

! Note that 270 participants were sampled. However, not
all participants passed the attention check and were used
for the subsequent analysis.

2Note that the stopping rule has been based on resource
constraints in terms of willingness of participant to par-
ticipate in a study. However, sensitivity power analysis
indicated that, considering a = 0.05, we should be able to
detect a medium effect (that is of some explanatory and
practical use even in the short run; Funder & Ozer, 2019)
with power exceeding 80%.

(e.g., ‘I hardly ever go wrong when | listen to
my deepest gut feelings to find an answer’,
McDonald’s w = .81).

Intolerance of uncertainty was measured by
the Intolerance of Uncertainty Scale — Short
form (IUS-12) adapted from Carleton et al.
(2007). The scale consists of 12 items such as
‘The smallest doubt can stop me from acting’.
A 5-point Likert scale (1 = not at all character-
istic of me; 5 = entirely characteristic of me)
was used. McDonald’s w = .85.

Participants were also asked to list one per-
sonal goal that they were trying to attain at
that moment. A goal was defined as some-
thing that a person wants to attain, some-
thing that they strive for. Following this, par-
ticipants rated goal attainability, autonomous
motivation progress and crisis on a 7-point
Likert scale3*.

Goal attainability was operationalized by
one item ‘I think, chances are high that I'm go-
ing to attain this goal’ — adapted from Brand-
statter et al. (2013).

The autonomous motivation was operation-
alized by a self-concordance scale adapted
from Koestner et al. (2008). The scale con-
sisted of items capturing the extent to which
participants pursue the goal for identified rea-
sons (‘Because you really believe that it is an
important goal to have’) and intrinsic reasons
(‘Because of the fun and enjoyment which the
goal will provide you’). Spearman-Brown co-
efficient = 0.54.

Action crisis was operationalized by the
Action Crisis Scale (ACRISS) adapted from
Brandstatter et al. (2013); Brandstatter and
Schiler (2013); and Herrmann and Brand-
statter (2013). The ACRISS consists of 6 items:

3 Note that the battery was part of a bigger research proj-
ect. Thus, additional variables were assessed (e.g., social
support), but were not intended for the present man-
uscript and thus are not analyzed in the context of the
present study.

“Note that scales were adapted and used in previous re-
search (see e.g., Copkova, Matyiova, & Bartko, 2017).
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‘I doubt whether | should continue striving
for my goal or disengage from it’, ‘Striving for
this goal goes without any problems’, “‘When
striving for this goal | am repeatedly confront-
ed with situations where | do not know how
to continue’, ‘I repeatedly ruminate about my
goal’, ‘l have thoughts of disengaging from my
goal’, ‘I repeatedly haven’t done anything for
my goal despite the intention to do so.” Mc-
Donald’s w =.59. Although this value is below
the recommended .70, we decided to work
with the scale as A) shorter scales have gen-
erally lower internal consistency; B) to omit
the item will not improve internal consistency
and it will make generalizations more compli-
cated; C) Action crisis is not a stable personal-
ity trait but rather a syndrome of issues occur-
ring during goal striving.

Goal progress was operationalized by a slid-
er (from 0 to 100%) where participants listed
the current level of progress.

Analysis

Results were analyzed in jamovi 2.2.5 and
JASP 0.16.2. Although the frequentist ap-
proach was considered as primary, Bayesian
analysis was consulted when appropriate.

Results

A descriptive statistic is available in Appendix
A. Before the main analysis, a correlational
analysis was conducted (see Appendix B for
the full correlational matrix)®. As expected,
the results of the Pearson correlation indi-

° Results of Pearson correlation coefficient are listed in
the main text, as Pearson correlation coefficient is more
suitable for comparison with future studies and for future
meta-analysis. Furthermore, it was possible to compute
BF alongside the p-value for more nuanced inferential
purposes. Note, however, that due to violation of the
assumption of unidimensional normality in some cases,
we decided to list both, Pearson correlation coefficient
and the non-parametric Spearman correlation in the ap-
pendix.

cated that intolerance of uncertainty was
positively correlated with action crisis (r =
0.21, p = 0.001; BF = 14.78 indicated strong
evidence for Hl). However, contrary to our
expectations, intolerance of uncertainty was
not related to goal progress (r=0.01, p =0.91;
BF_, = 12.42 indicated strong evidence for H ).
Similarly, the sub-scales of REI — rational en-
gagement, rational ability, intuitive engage-
ment, and intuitive ability were not correlat-
ed with goal progress (the size of the effect
(r) was below 0.10; all p > 0.05; and BF,, in
a range of 4 to 10), nor with action crisis (all
r below 0.11; all p > 0.05; BF , was in a range
of 3t09).

As the main analysis, hierarchical multiple
linear regression was carried out®’ to exam-
ine the hypothesized model with goal prog-
ress and action crisis as the criterion variables
while accounting for age and gender. In par-
ticular, age and gender were used in the first
block as potential confound-blockers, the REI
subscales were added in the second block and
IUS in the final — third block. In line with cor-
relation analysis, when action crisis was ana-
lyzed as criterion variable, it was found that
the first block with demographic variables sig-
nificantly predicted goal progress (F (2, 225) =
3.75, p = .025, RZadj =.02) and, although add-
ing thinking styles did not make a statistically
significant contribution (AR? = .03, F (4, 221)
= 1.59, p = .179), adding the intolerance of
uncertainty in the third block did (AR? = .02,
F (1, 220) = 1.43, p = .027). Both, the mod-
el with thinking styles (F (6, 221) = 2.32, p =

¢ Before analysis, the assumptions were examined. For
example, a Durbin-Watson test did not indicate a prob-
lem with autocorrelation. VIF and Tolerance were within
an acceptable range and the Kolmogorov-Smirnov test
did not indicate a violation of the normality assumption.
7 We decided to include also variables that were not
significant according to the correlation analysis, as we
wanted to examine the assumed hypothetical model.
However, as this decision could bias estimates, we also
computed Bayesian regression analysis, that is more suit-
able in similar cases, in the next step.
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Table 1 Model coefficients for action crisis as a criterion variable

95% Confidence
Interval
Predictor Estimate SE t p St.a nd. Lower Upper
Estimate
Age -0.01 0.01 -2.58 0.011 -0.17 -0.30 -0.04
Gender:

Male=0 0.11 0.15 0.76 0.445 0.12 -0.19 0.42
Rational 0.06 012 048 0628 0.05 -0.15 0.24
Engagement
Ra’fl.onal -0.17 0.12 -1.39 0.167 -0.14 -0.35 0.06
Ability
Intuitive -0.07 011 066 0511 -0.07 -0.27 0.13
Engagement
Int.u'ltlve -0.02 0.12 -0.16 0.870 -0.02 -0.22 0.18
Ability
Intolerance 0.02 0.01 2.22 0.027 0.15 0.02 0.29

.034, RZadj = .03) and the model with intoler-
ance of uncertainty (F (7, 220) =2.73, p =.010,
RZadj = .05) were significant, but beside age,
intolerance of uncertainty was the only statis-
tically significant predictor of an action crisis.
In particular, a change of 1 standard deviation
in intolerance is associated with a change of
B = 0.15 standard deviations of an action cri-
sis. The model coefficients are presented in
Table 1.

Bayesian linear regression analysis was con-
ducted to further examine the relative plau-
sibility of various hypothetical models with
different combinations of predictors®. After
examining the data, it became obvious that
the odds in favor of the model containing only
intolerance of uncertainty (the most probable
model) increased by a factor of 5 (BF,, = 4.88 -
moderate support)®. Although the predictive
performance of various combinations com-

8JZS model prior with r scale .364 and uniform model pri-
or were used for analysis.

° Convergent results occur if sensitivity analysis is con-
ducted (e.g., demographics are not accounted for/alter-
native prior is selected).

pared to the model with intolerance of un-
certainty (as the only predictor) was not sub-
stantially worse, the data were 6 times more
likely under this model in comparison to null
the model (BF = 6.14). When all models were
taken into account simultaneously through
Bayesian model-averaged analysis, the results
provided moderate evidence for including in-
tolerance of uncertainty as a predictor (BF__=
4.15; posterior inclusion probability = 0.81)°.
In Appendix C, inclusion probabilities are vi-
sually depicted and a posterior summary of
coefficients is provided.

When goal progress was analyzed as a cri-
terion variable, it was found that although the
first block with demographic variables (age
and gender) predicted subjective assessment
of goal progress (F (2, 225) = 3.45, p = .033,
Rzadj =.02), adding thinking styles in the sec-
ond block did not make a statistically signifi-
cant contribution (AR?=.02, F (4, 221) = 1.43,
p =.225). Neither did adding the intolerance
of uncertainty in the third block (AR? = .01,

10 But note that this result is sensitive to model prior to
some degree as has been shown by sensitivity analysis.
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Table 2 Model coefficients for goal progress as a criterion variable

95% Confidence
Interval
Predictor Estimate SE t St'a nd. Lower Upper
Estimate
Age 0.30 014 221 0028 0.15 0.02 0.28
Gender:
Male = 0 -7.38 402 -1.84  0.067 -0.29 -0.59 0.02
Rational 3.26 323 -1.01 0314 -0.10 -0.30 0.10
Engagement
Rational 7.05 340 207  0.040 0.22 0.01 0.43
Ability
Intuitive 1.28 309 042 0678 0.04 -0.16 0.24
Engagement
Intuitive 0.24 335 007 0943 0.01 -0.19 0.21
Ability
Intolerance 0.09 021 041 0684 0.03 -0.11 0.16

F (1, 220) = 0.17, p = .684). Both the mod-
el with thinking styles (F (6, 221) = 2.11, p =
.053, R2aldj = .03) and the model with intoler-
ance of uncertainty (F (7,220) = 1.83, p =.083,
Rzadj = .02) were not significant. Note that
beside age, the rational ability was shown to
be a statistically significant predictor when
accounting for all other variables, although
there is the possibility that this finding was a
false-positive result. The model coefficients
are provided in Table 2.

As in the previous case, Bayesian linear re-
gression was carried out to further examine
the relative plausibility of various hypothet-
ical models!'. Although the model with the
rational ability as the only predictor was pref-
erable in comparison to other models (odds
in favor of the model containing rational abil-
ity increased by a factor of 7 after observing
the data; BF = 7.45 — moderate support),

1 Note that as in previous analysis, JZS model prior with r
scale .364 and uniform model prior were used.

the predictive performance of some of the
alternative models and the null model were
not substantially worse!?. When all the mod-
els were taken into account simultaneously
through Bayesian model-averaged analysis,
the results provided only anecdotal evidence
for including the rational ability in comparison
to models that did not include the predictor
(BF, .= 1.93; posterior inclusion probability =
0.66). As in the previous case, inclusion prob-
abilities are visually depicted and a posterior
summary of coefficients is provided in Appen-
dix D.

Third, mediation analyses were carried out
with thinking styles and intolerance of uncer-
tainty as the predictors (X), goal attainability
and autonomous motivation as the mediators
(M) and progress and action crisis as the cri-
terion variables (Y, and Y,, respectively). Age

12 |n fact, the null model is preferred if sensitivity analysis
is conducted — e.g., demographics are not accounted for/
alternative prior is selected.
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and gender were accounted for as potential
confounder blockers as in the previous anal-
ysist® 14,

As summarized in Appendix E, when the
mediation model with action crisis as the cri-
terion variable was examined, the total effect
of intolerance of uncertainty was the only sta-
tistically significant result (8 = .15, SE = .07,
p =.030, CI[.01, .29]). This is in line with previ-
ous analysis. Total effects of rational engage-
ment (6 = .05, SE=.10, p =.613, Cl [-.14, .24]),
rational ability (6 = -.14, SE = .10, p = 0.145,
Cl [-.34, .05]), intuitive engagement (8 = -.07,
SE = .10, p = .492, CI [-.26, .12]), and intuitive
ability (8 = -.02, SE = .11, p = .883, Cl [-.24,
.20]) were not statistically significant. Impor-
tantly, when accounting for the mediators,
the direct effect of intolerance of uncertain-
ty remained statistically significant (6 = .15,
SE = .06, p = .024, Cl [.02, .27]). The direct
effect of rational engagement (8 = .04, SE =
.09, p = .626, Cl [-.13, .21]), rational ability
(6=-.08,SE=.10,p=.417,CI [-.28, .12]), intu-
itive engagement (8 = -.04, SE = .09, p = .654,
Cl [-.22, .14]), and intuitive ability (8 = -.05,
SE =.10, p = .657, Cl [-.25, .16]) were not sta-
tistically significant.

When the indirect effects were considered,
the indirect effect of rational ability on action
crisis through goal attainability (68 = -.06, SE =
.03, p = .063, Cl [-.12, -.01]) was not statisti-
cally significant, nor was the indirect effect
for rational engagement (6 =3.93e-3, SE = .03,
p = .879, Cl [-.05, .05]), intuitive engagement
(6=-.03,SE=.03, p=.288, CI [-.08, .03]), intu-
itive ability (8 =.03, SE =.03, p =.332, CI [-.03,
.09]), and intolerance (8 = .01, SE = .02, p =

3 Note that we included autonomous motivation into
analysis despite the fact it was not related to predictors.
The reason was that we wanted to be comprehensive and
examine hypothesized model. However, note that results
are convergent when this mediator is not included or not
as indicated by sensitivity analysis.

4 Note that results are convergent if the age and gender
are not included as indicated by sensitivity analysis.

.674, CI [-.03, .05]). Similarly, the indirect ef-
fects for rational ability (6 = -6.60e-3, SE =.01,
p = .548, ClI [-.03, .01]), rational engagement
(6 = 1.58e-3, SE = 4.85e-3, p = .745, Cl [-.08,
.01]), intuitive engagement (8 = -3.73e-3,
SE = 6.82e-3, p = .585, CI [-.01, .02]), intuitive
ability (8 = -6.49e-4, SE = 5.57e-3, p = .907,
Cl [-.01, .01]), and intolerance (8 = -3.85e-3,
SE = .6.11e-3, p = .678, Cl [-.02, .8.13e-3]) via
autonomous motivation were not statistically
significant.

As summarized in Appendix F, when the
simple mediation model with goal progress as
the criterion variable was examined, the total
effect of rational ability (6 =.22,SE=.11,p =
.053, CI [-3.08e-3, .044]), rational engagement
(6=-.10,SE=.11, p=.348, CI [-.31, .11]), intu-
itive engagement (8 = -.04, SE = .10, p = .680,
Cl [-.16, .25]), intuitive ability (8 = 7.26e-3,
SE = .10, p = .941, CI [-.18, .20]), and intol-
erance (8 = .03, SE = .07, p = .696, CI [-.11,
.17]) were not statistically significant. The
effect of rational ability (6 =.13, SE= .11, p =
.237, CI [-.09, .35]), rational engagement (8 =
-.09, SE =.10, p = .357, Cl [-.29, .11]), intuitive
engagement (8 = 7.62e-3, SE = .10, p = .940,
Cl [-.19, .21]), intuitive ability (8 = .05, SE =
.10, p = .632, Cl [-.15, .24]), and intolerance
(6 = .03, SE = .06, p = .591, CI [-.09, .16]) on
goal progress were also not statistically sig-
nificant when potential mediators were ac-
counted for.

Crucially, there was found an indirect effect
of rational ability on goal progress through
goal attainability (8 = .08, SE = .04, p = .039,
Cl [.01, .15]) but it is possible that the find-
ing is false positive due to multiple paths. The
indirect effects for rational engagement (8 =
-5.37e-3, SE = .04, p = .878, Cl [-.07, .06]), in-
tuitive engagement (8 =.04; SE=.04; p = .284,
Cl [-.03, .01]), intuitive ability (8 = -.04, SE =
.04, p = .284, Cl [-.03, .11]), and intolerance
(6=-.01,SE=.03, p=.662, Cl[-.07,.04]) were
not statistically significant. Similarly, the in-
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direct effects for rational ability (6 = 9.82e-3,
SE = .01, p = .363, Cl [-.01, .03]), rational en-
gagement (68 = -2.35e-3, SE = 6.13e-3, p =
.878, CI [-.01, .01]), intuitive engagement (8 =
-5.54e-3, SE = 8.05e-3, p =.284, Cl [-.02, .01]),
intuitive ability (6 = 9.65e-4, SE = 8.45e-3, p =
.909, ClI [-.02, .02]), and intolerance (8 = -.01,
SE = .03, p = .662, CI [-.07, .04]) via autono-
mous motivation were not statistically signif-
icant.

Discussion

The present study was interested in the role of
thinking styles and intolerance of uncertainty
with regard to action crisis and goal progress.
As expected, it has been shown that crisis in
goal pursuit occurring due to an accumulation
of setbacks (known as an action crisis) was re-
lated to intolerance of uncertainty. Moreover,
the higher level of intolerance of uncertainty
predicted the higher severity of action crisis
even when other variables were accounted
for. Considering the size of the effect, the re-
lationship between intolerance of uncertainty
and action crisis was medium in size, mean-
ing that it could be of “some explanatory and
practical use even in the short run” (Funder &
Ozer, 2019, p. 166)". This is in line with H_and
with the nature of intolerance of uncertainty
and action crisis as discussed below.
However, in contrast to H, and H,, thinking
styles were not shown to be important predic-
tors of an action crisis. Similarly, in contrast to
H,, H,, and H,, it has been shown that neither
thinking styles, nor intolerance of uncertain-
ty predicted goal progress directly. Although
there was some indication that the rational
ability was a predictor of goal progress when
accounted for age and gender, these result
could be false-positive findings. Importantly,
though, it has also been shown, that there

> Potentially true only when assumptions are fulfilled —
see Funder and Ozer (2019) for further discussion.

was an indirect effect of the rational ability on
goal progress through the assessment of goal
attainability (Q ). The higher the individuals
scored in rational ability, the more they as-
sessed their goal as attainable, and the more
progress on their personal goal they reported.
However, there is a chance that this finding
is also false positive. The role of autonomous
motivation as a potential mediator has not
been supported (Q,).

Although future replication is necessary
to establish that results of the present pilot
study are robust, the present findings are in
line with body of literature documenting the
role of individual differences in action crisis
(Herrmann et al., 2014; Holding et al., 2017;
Wolf et al., 2018) as well as with literature
documenting the role of goal attainability in
goal progress and action crisis (Bettschart et
al., 2019; Ghassemi et al., 2017; Szumowska
et al.,, 2021). For example, Holding et al.
(2017) found that conscientiousness shielded
individuals from an action crisis, while neurot-
icism served as a risk factor in the action crisis
development. In a similar fashion, intolerance
of uncertainty could be considered as another
potential risk factor in a more complex nomo-
logical network. However, in future research
it would be important to establish that intol-
erance of uncertainty predicts emergence of
action crisis over and above other predictors.

Considering the mediating role of goal at-
tainability, Ghassemi et al. (2017) found that
low goal attainability (but not desirability) pre-
dicted an action crisis later. This finding sug-
gests a role of the goal attainability as poten-
tial mediator between more stable individual
differences and action crisis as supported by
the present study. However, although also es-
tablished in previous research (Holding et al.,
2017), autonomous motivation did not play a
role of a mediator in the present context.

The most important finding — the role of in-
tolerance of uncertainty in action crisis devel-
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opment — could be explained by the fact that
intolerance of uncertainty has been linked
with worry in previous research (for a review
see e.g., Birrell et al., 2011), while rumination,
as a related construct, is said to be one of the
symptoms of an action crisis. Moreover, the
tendency to interpret an ambiguous situation
in a negative light could be related to symp-
toms of an action crisis such as disengage-
ment impulses, conflict, implemental disori-
entation, and procrastination (Brandstatter &
Herrmann, 2018). In fact, Birrell et al. (2011)
concluded that intolerance of uncertainty
encompasses two aspects, desire for and
seeking of predictability on the one hand;
and paralysis in action and cognition due to
uncertainty on the other hand. From the two
suggested aspects, the second seems to be
especially related to action crisis. However,
future research is needed to explicitly corrob-
orate the role of these two sub-factors of in-
tolerance of uncertainty in action crisis, as the
scale used in present research (IUS-12) was
not suitable for this purpose. Moreover, this
could also indicate that other potential medi-
ators, such as goal-related stress and negative
emotions could be of some importance here.
However, examination of these potential me-
diators is reserved for future research as well.

With regards to thinking styles, it was
shown that, potentially, rational ability played
some role in goal progress, but this role
seems to be indirect, rather than direct. In
particular, this relationship was mediated by
goal attainability. On one hand, the absence
of the experiential style in the prediction of
an action crisis seems surprising as this style
could be related to affective experience of
obstacles during goal pursuit due to non-ver-
bal, unconscious, and automatic processing
based on previous experience. On the other
hand, as both styles are suggested to work
in parallel and influence each other (Epstein,
2003; Pacini & Epstein, 1999), the role of the

rational style could be amplified as it shields
the individual from the influence of more em-
inent automatic response, and could be re-
lated to assessment of attainability of a goal.
An alternative approach (see Bago & De Neys,
2020; De Neys, 2012) suggests that instead
of parallel activation of the intuitive and ra-
tional system, two different types of intuitive
responses are activated (heuristic intuitive re-
sponse and logical intuitive response) and the
deliberative system is implemented only if a
conflict is indicated. However, as a decisional
conflict is a crucial part of an action crisis, the
role of the rational system could be bolstered.
There is also an alternative explanation that
the rational style is related to additional vari-
ables that are important in the context of a
goal-directed behavior. For example, a high-
er capacity to use a rational system could be
related to increased self-efficacy and con-
sequently influence the assessment of goal
attainability, so the pattern could be more
nuanced here. Nonetheless, deciphering this
puzzle is reserved for future research.

There are some limitations of the present
study which need to be taken into account.
First, although the selection of predictors
(more stable variables — information process-
ing styles and intolerance of uncertainty),
potential mediators (more changeable per-
ceptions of the attainability of the goal and
degree of autonomous motivation), and the
criterion variable (current level of crisis and
progress during goal-striving) is theoretically
justifiable, as the present study was cross-sec-
tional in nature, any statements regarding
causality are not warranted and should be
omitted. In fact, all we can say is - conditional
on the model assumption (X = M = Y), our
statistical test shows that variable of interest
can account for a significant portion of shared
variance. Thus, we reserve the examination
of causality for future systematic research.
Therefore, extension in terms of longitudinal
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and experimental corroboration is highly rec-
ommended. Moreover, as the present study
was a pilot into a neglected topic, type Il error
was considered as more important than type
| error. Thus, it should be acknowledged that
it is possible that some of the present results
are false positives as commented in the text.
When focusing on perspective for future
research, it could be of some importance to
examine the role of intolerance of uncertain-
ty and information processing styles not only
in action crisis and goal progress, but also in
other goal characteristics (see e.g., Austin &
Vancouver, 1996; Fujita & MacGregor, 2012;
Milyavskaya & Werner, 2018 for a review and
Copkova et al., 2017, for selection of goal-re-
lated scales available in the Slovak language).
Relatedly, the role of the goal domain could
be further examined in future research, as it is
possible that some individual-level predictors
could play a distinct role in various types of
goals as has been documented in the context
of attainment of agentic and communal goals
and personality (see Moore et al., 2020).
Moreover, it is worth noting that a more com-
plex operationalization of intuition could be
used, as previously suggested by Mikuskova
et al. (2015) in a different context. For ex-
ample, a measure of intuition differentiating
holistic, inferential, and affective aspects, as
proposed by Pretz et al. (2014), could serve
as a fruitful template for future research. Re-
latedly, different operationalization of other
variables could be also implemented as some
of the present scales had limited psychomet-
ric properties. Relatedly, the analysis of the
descriptive statistics has indicated that par-
ticipants did not have a high level of action
crisis and, at least hypothetically, different
pattern can emerge if only problematic goals
will be examined. Moreover, self-report scales
and questionnaires were used in the pres-
ent research and although this corresponds
to the trend in research that the study was

built upon, more objective operationalization
of goal progress could be used in future re-
search. Connectedly, actual goal disengage-
ment could be examined in future research to
further extend our understanding of the role
of information processing styles and intoler-
ance of uncertainty in goal-directed behavior
beyond the experience of crisis.
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Appendix
Appendix A — Descriptive statistics
Table A Descriptive statistics
Predictors Criterion Mediators
variables
Intolerance Rational Rational Intuitive Intuitive Progress Action Attainability Autonomous
of Engagement  Ability Engagement  Ability Crisis motivation
uncertainty
Median 3.00 4.60 4.70 4.40 4.30 56.00 3.17 6.00 6.00
Mean 2.94 4.63 4.76 4.47 4.37 54.13 3.30 5.69 5.93
Std. Deviation 0.70 0.80 0.80 0.86 0.78 25.55 0.97 1.43 1.29
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Appendix B — Correlation matrix
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Appendix C — Bayesian analysis for action crisis as a criterion variable

Prior
Intolerance — =+ Inclusion
Probabilities
Rational Ability —

Intuitive Engagement —
Intuitive Ability -

Rational Engagement -

[ [
0.00 0.25 0.50 0.75 1.00

Marginal Inclusion Probability

Figure C Inclusion probabilities (action crisis as criterion variable)

Table C Posterior summaries of coefficients

95% Credible Interval

Coefficient P(incl) P(excl) P(incl| data) P(excl | data) BFinciusion Mean SD Lower Upper
Intolerance 0.50 0.50 0.81 0.19 4.15 0.01 9.31e-3 0.00 0.03
Rational Engagement 0.50 0.50 0.28 0.72 0.38 -2.09e-3 0.06 -0.15 0.14
Rational Ability 0.50 0.50 0.49 0.51 0.97 -0.07 0.09 -0.27 0.01
Intuitive Engagement 0.50 0.50 0.32 0.68 0.47 -0.02 0.06 -0.17 0.05

Intuitive Ability 0.50 0.50 0.32 0.68 0.46 -0.02 0.06 -0.22 0.05
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Appendix D — Bayesian analysis for goal progress as a criterion variable
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Figure D Inclusion probabilities (goal progress as criterion variable)

Table D Posterior summaries of coefficients

95% Credible

Interval
Coefficient P(incl) P(excl) P(incl|data) P(excl | data) BFincusion Mean SD Lower Upper
Intolerance 0.50 0.50 0.23 0.77 0.31 9.21e-3  0.10 -0.19 0.27
Rational Engagement  0.50 0.50 0.31 0.69 0.44 -0.42 199 -6.03 3.18
Rational Ability 0.50 0.50 0.66 0.34 1.93 3.08 3.07 -0.79 9.02
Intuitive Engagement  0.50 0.50 0.26 0.74 0.35 0.30 1.25 -1.42 3.63

Intuitive Ability 0.50 0.50 0.26 0.74 0.35 033 136 -1.06

4.29
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Appendix E - Mediation analysis for action crisis as a criterion variable

95% Confidence
Interval
. z-
Estimate Std. Error value ] Lower Upper
Direct effects
Intolerance - ActionCrisis 0.15 0.06 2.26 0.02 0.02 0.27
Rational > ActionCrisis 0.04 009 049 0.63 0.13 0.21
Engagement
Rational Ability -  ActionCrisis -0.08 0.10 -0.81 0.42 -0.28 0.12
Intuitive > ActionCrisis -0.04 009 -045 0.65 0.22 0.14
Engagement
Intuitive Ability -  ActionCrisis -0.05 0.10 -0.44 0.66 -0.25 0.16
Indirect effects

Intolerance - Attainability ActionCrisis 8.79x103 0.02 0.42 0.67 -0.03 0.05
Intolerance 5 Autonomous ActionCrisis -3.85x10°  6.11x10° -0.63 0.53 0,02 8.13x103

motivation
Rational > Attainability ActionCrisis 3.93x103 003 015 088 -0.05 0.05
Engagement
Rational Autonomous ActionCrisis 1.58x103  4.85x10° 033 074 -7.93x10° 0.01
Engagement motivation
Rational Ability Attainability ActionCrisis -0.06 0.03 -1.86 0.06 -0.12  2.95x103
Rational Ability > Autonomous ActionCrisis -6.60x10° 001 -0.60 055 0.03 0.01

motivation
Intuitive > Attainability ActionCrisis -0.03 003 -106 029 -0.08 0.03
Engagement
Intuitive  Autonomous ActionCrisis 373x10°  6.82x103 055 0.58 -9.65x10° 0.02
Engagement motivation
Intuitive Ability Attainability ActionCrisis 0.03 0.03 0.97 0.33 -0.03 0.09
Intuitive Ability > Autonomous ActionCrisis 6.49x104 557x103 -0.12 091 -0.01 0.01

motivation

Total effects
Intolerance - ActionCrisis 0.15 0.07 2.17 0.03 0.01 0.29
Rational > ActionCrisis 0.05 010 051 061 0.14 0.24
Engagement
Rational Ability -  ActionCrisis -0.14 0.10 -1.46 0.5 -0.34 0.05
Intuitive > ActionCrisis -0.07 0.10 -0.69 0.49 -0.26 0.12
Engagement
Intuitive Ability >  ActionCrisis -0.02 011 -0.15 0.88 -0.24 0.20
Total indirect effects

Intolerance - ActionCrisis 4.94x103 0.02 0.22 0.83 -0.04 0.05
Rational > ActionCrisis 5.52x10° 003 020 0.84 -0.05 0.06
Engagement
Rational Ability -  ActionCrisis -0.06 0.03 -1.98 0.05 -0.13  -6.13x10*
Intuitive > ActionCrisis -0.03 003 -0.85 0.39 -0.09 0.03
Engagement
Intuitive Ability >  ActionCrisis 0.03 003 085 039 -0.04 0.10

Note. Robust standard errors, robust confidence intervals, DWLS estimator.
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Appendix F - Mediation analysis for goal progress as a criterion variable

95% Confidence Interval

Estimate Std. Error  z-value p Lower Upper

Direct effects

Intolerance >  Progress 0.03 0.06 0.54 0.59 -0.09 0.16
Rational > Progress -0.09 010 -092 036 0.29 0.11
Engagement
Rational Ability >  Progress 0.13 0.11 1.18 0.24 -0.09 0.35
Intuitive s Progress 7.62x10°3 0.10 008 0.94 0.19 0.21
Engagement
Intuitive Ability -  Progress 0.05 0.10 0.48 0.63 -0.15 0.24
Indirect effects
Intolerance -  Attainability - Progress -0.01 0.03 -0.44 0.66 -0.07 0.04
Intolerance 5 Autonomous b0 ress 572x10%  7.63x103 075 045 -9.23x10°% 0.02
motivation
Rational
ationa > Attainability > Progress 5.37x103 004 015 0.8 0.07 0.06
Engagement
Rational o Autonomous o e 235x10%  6.13x103  -0.38 0.70 001  9.67x10°
Engagement motivation
Rational Ability >  Attainability - Progress 0.08 0.04 26 0.04 3.75x103 0.15
Rational Ability s AUIONOMOUS o p s 9.82x10° 001 091 036 -0.01 0.03
motivation
Intuitive > Attainability > Progress 0.04 0.04 17 028 -0.03 0.11
Engagement
Intuitive o Autonomous o ess 5.54x10%  8.05x10°  -0.69  0.49 -0.02 0.01
Engagement motivation
Intuitive Ability -  Attainability - Progress -0.04 0.04 -1.01 031 -0.12 0.04
Intuitive Ability s - utonomous Progress 9.65x104  845x103 011 091 -0.02 0.02
motivation
Total effects
Intolerance >  Progress 0.03 0.07 0.39 0.70 -0.11 0.17
Rational 5 Progress -0.10 011 -094 035 031 0.11
Engagement
Rational Ability -  Progress 0.22 0.11 193 0.05 -3.08x103 0.44
Intuitive S Progress 0.04 010 041 068 0.16 0.25
Engagement
Intuitive Ability >  Progress 7.26x103 0.10 0.07 0.94 -0.18 0.20
Total indirect effects
Intolerance - Progress -6.27x103 0.03 -0.20 0.84 -0.07 0.05
Rational > Progress 7.72x103 004 -021 083 -0.08 0.06
Engagement
Rational Ability -  Progress 0.09 0.04 2.27 0.02 0.01 0.16
Intuitive > Progress 0.04 0.04 084 040 -0.05 0.12
Engagement
Intuitive Ability -  Progress -0.04 0.05 -0.87 0.38 -0.13 0.05

Note. Robust standard errors, robust confidence intervals, DWLS estimator.



