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Abstract Previous studies have demonstrated that the
need for closure (NFC), which refers to an individual’s
aversion toward uncertainty and the desire to quickly
reduce it, leads to reluctance to invest effort in judgments
and decision making. However, we argue that NFC may
lead to either an increase or a decrease in effort depending
on the availability of easy vs. difficult means to achieve clo-
sure and perceived importance of the task goal. We found
that when closure could be achieved via both less and more
demanding means, NFC was associated with decreased
effort unless the task was perceived as important (Study 1).
However, when attaining closure was possible via demand-
ing means only, NFC was associated with increased effort,
regardless of the task importance (Study 2). Moreover,
NFC was related to choosing a more instrumental strategy
for the goal of closure, even if this strategy required effort
(Study 3). The results are discussed in the light of cognitive
energetics theory.
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Introduction

Previous studies demonstrated that the need for closure
(NFC), referring to an individual’s aversion toward uncer-
tainty and the desire to avoid or quickly reduce it, leads
to effortless processing styles, i.e., category-based, non-
systematic and heuristic (Kruglanski 2004, for overview).
Thus, the typical effects of NFC, such as a less exten-
sive search for information, limited number of gener-
ated hypotheses, primacy effect in impression formation,
numerical anchoring, or preference for quick decision-
making (Kruglanski and Webster 1996) were usually inter-
preted as a general reluctance to invest effort in judgments
and decision making. However, we argue that NFC may
lead to either an increase or a decrease in effort invest-
ment depending on whether closure is possible to achieve
via less or more cognitively demanding means and on per-
ceived importance of the task goal. Thus, we claim that
NFC is associated with processing strategies adapted to
salient goals and inner states. Our studies contribute to the
discussion on the role of effort investment in social cogni-
tion in general (see Kruglanski et al. 2012) and to the dis-
cussion on the need for closure theory more specifically
(Roets et al. 2015).

NFC and increased mobilization of effort

Although the bulk of the NFC research has demonstrated
that NFC is linked to a preference for effortless strategies
(Kruglanski and Webster 1996), there are some studies
showing the opposite relationship, i.e., that under certain
circumstances high NFC also leads to more effortful cogni-
tive strategies (see Roets et al. 2015, for overview of NFC
research supporting both claims). For instance, high NFC
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induced a heightened level of information processing when
initial confidence was low, as opposed to when initial con-
fidence was high (Kruglanski et al. 1991), and high NFC
was found to be related to a greater openness to persua-
sion when an informational base for an opinion was absent
(Kruglanski et al. 1993). Also, Van Hiel and Mervielde
(2002, Experiment 4) have shown that high NFC intensi-
fies information acquisition when ambiguous information
enters the judgmental process. Likewise, Klein and Web-
ster (2000) demonstrated that individuals high in NFC pro-
cessed a message systematically when heuristic cues were
not available. Also, Vermeir et al. (2002) tested partici-
pants in a series of low involvement decisions wherein they
asked participants to choose between brands of unfamiliar
products, so that prior knowledge could not be relied upon.
They found that high (as compared to low) NFC individu-
als searched for significantly more information before their
opinion was crystallized, but not thereafter. In a similar
vein, Houghton and Grewal (2000) showed that high levels
of NFC led to less extensive information search in a con-
sumer choice paradigm, but only when participants had a
previously formed attitude about the product.

In sum, all of these results suggest that, although gener-
ally not prone to invest cognitive effort, individuals high in
NFC are motivated to do so in some instances, i.e., when
closure cannot be attained with the use of undemanding,
effortless means. In other words, one might infer from this
that given a choice, individuals high in NFC would choose
the effortless, i.e., easiest and quickest, way to attain clo-
sure. However, if this effortless route is made unavailable,
they are willing to invest effort to attain closure.

Goal importance

Cognitive energetic theory (CET) provides insight into the
mechanisms underlying the selection of the cognitive effort
level for a given task (Kruglanski et al. 2012). CET, which
builds on previous theories such motivation intensity the-
ory (Brehm and Self 1989; Wright and Brehm 1984) and
the lay epistemic theory (Kruglanski 1989), posits that at
the moment of choice, there are forces driving cognitive
effort (e.g., goal importance and resource availability), and
forces restraining cognitive effort (e.g., task demands and
the personal tendency to conserve cognitive resources, €.g.,
NFC). The authors argue that goal importance is deter-
mined by the value attached to the goal, or its desirability,
and its attainability, or the expectancy of its completion
(see also Atkinson and Birch 1970; Brehm and Self 1989).
The more important a given goal is to a person, the more
likely s/he is to invest effort to attain that goal (Kruglanski
et al. 2012).

However, certain goals are more important for some peo-
ple than for others. It has been argued that dealing with uncer-
tainty is a main cognitive goal driving the behavior of indi-
viduals high in NFC (Kruglanski 1990). Thus, we suggest
that, due to their intolerance of uncertainty, high NFC indi-
viduals have a stronger motivation to reduce this state than low
NFC individuals, and thereby perceive attaining closure as an
important goal. Given the availability of cognitive resources,
with an increase in the importance of the goal to achieve clo-
sure, high NFC individuals are more willing to do whatever is
necessary to achieve their goal, that is, to gain certainty.

In a task performance situation, this high NFC individu-
als’ desire for certainty manifests itself in a greater striv-
ing to gain certainty that the task requirements have been
or will be met (see also Chiu et al. 2000; Fu et al. 2007,
Jia et al. 2014; Szumowska and Kossowska 2017). And, it
depends on the task whether this certainty can be gained
with the use of effortful or effortless means. If only effort-
ful means provide such certainty, NFC should lead to more
effort. In a performance task, in which the goal is to get the
best score (herein referred to as the task goal), the closure
goal and the task goal converge. So, two otherwise inde-
pendent goals, goal to perform well on the task (the task
goal) and the goal to attain closure, become positively
related. That is, the higher NFC, the greater importance of
scoring high on a task, as scoring high maximizes certainty
that the task requirements will be met. Since in this case
the importance of the task goal varies with NFC and the
task goal requires effort, effort investment should be higher
for high (vs. low) NFC individuals. In line with that Richter
et al. (2012) found that participants high on NFC showed
increased myocardial reactivity, interpreted as high effort
investment, compared to participants low on NFC while
performing a difficult categorization task. High (compared
to low) NFC individuals were thus more motivated to invest
effort to attain the task goal, when the task required effort.

However, when effortful and effortless means provide
certainty that the task requirements will be met, task goal
importance should be independent of NFC levels. It can thus
have a separate, moderating, impact on the driving force, and
thereby effort (CET). In support of that, Viola et al. (2015)
found an interactive effect of NFC and outcome relevance
(goal importance) on effort invested in a random dot motion
task. High (vs. low) NFC individuals invested more effort in
the task (had longer reaction times) when the outcome rel-
evance was high as compared to when it was low.

Hence, we expect that in a situation wherein both effort-
ful and effortless means are available and both are equally
effective at providing closure, the relationship between
NFC and effort would be moderated by task goal impor-
tance in a way that NFC would be related to lower effort
but only when task goal is found unimportant. When the
task goal is perceived as important, we do not predict a
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relationship between NFC and effort. In other words, high
task goal importance should compensate for the tendency
of high NFC individuals to select quick and easy means to
closure.

Means instrumentality

According to CET, the goal importance determines not only
the willingness to invest effort but also the instrumentality of
selected means to attain a goal. The greater the goal impor-
tance, the greater the likelihood to select most instrumental
means, even if they pose considerable demands. So, when
the task goal is to get as many points as possible and there
is no easier way to meet the task requirements, investing a
large amount of effort is the most instrumental strategy for
the goal of closure, as it provides most certainty that the task
requirements will be met (highest score will be earned). In
this case, high NFC individuals would continue to follow
this effortful strategy regardless of the information that alters
the mindset to engage in less effortful means to solve the
task. It is because high in NFC individuals should perceive
effortful strategy as more instrumental for the focal goal. In
support for this, Jasko et al. (2015) have found that high (but
not low) NFC individuals either increased or decreased their
information search depending on which strategy (effortless
or effortful) was perceived as more instrumental toward the
goal of making an accurate decision.

To sum up, in line with CET we propose that when both
more and less demanding means to achieve closure are
available and both are equally instrumental for that goal
(Study 1), NFC should be related to less effort invested
in the task, unless the task goal is perceived as important.
However, when closure may be achieved via demanding
means only (Study 2), high NFC should be related to greater
effort invested in the task and there should be no moderat-
ing effect of task goal importance. Furthermore, when there
are both, more and less demanding means available, but
the effortful one is more instrumental for the goal of clo-
sure (Study 3), high NFC individuals should select the most
instrumental (and effortful) strategy to attain their goal.

Overview of the studies

To test our predictions, we conducted three studies in which
we asked participants to perform a task related to the goal
of getting as many points as possible in a complex multi-
ple task environment designed to maximize the influence of
effort, rather than ability, on task performance. The entire
task consists of 25 main tasks (i.e., tasks that are awarded
points and thus contribute to the main task goal), which
comprise various reasoning and logical puzzles, as well as
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other mundane tasks (i.e., not contributing to the main task
goal but introduced to make the task more complex and
engaging). Participants’ explicit aim was to get as many
points as possible by completing selected main tasks. Study
1 incorporated the situation in which attaining closure may
be quick and easy, or long and difficult. Participants had
an option to “quit the task™ after completing six tasks. In
other words, they were instructed that they were required to
get as many points as they could, however, if they thought
they had achieved the goal, they had the opportunity to
quit the task. Quitting early reflected a lack of effort invest-
ment. So, the task requirements were met when either of
the two options was selected (as explicitly mentioned in the
instructions) and both options were equally instrumental
for the goal of closure. We predicted that NFC would be
negatively related to effort investment, unless the task goal
is perceived as being important. The differences in effort
investment should translate into differences in performance,
which is to say that increased effort investment should lead
to better performance on the task.

In Study 2, attaining closure was possible only through
effortful and laborious means. Since the easy-way out
option was not provided and achieving closure could only
be attained through effortful means, we expected a posi-
tive relationship between NFC and effort investment. Like
in Study 1, effort investment should lead to better per-
formance. We expected that task importance would not
moderate this relationship, as regardless of perceived task
importance, high NFC individuals should be more moti-
vated to attain the task goal, i.e., get the highest score in the
task (in this study, task goal importance and NFC should be
positively related).

In Study 3, we tested a situation wherein there were also
two strategies of performing the task available but one was
more instrumental for the goal of closure than the other. To
that aim, we used the same task version with no easy way
out as in Study 2 and manipulated the suggestion of the
optimal strategy to solve the task. Thus, in the effort
enhancing condition, participants were told that the task
goal is best attained by focusing mainly on logical thinking
tasks which are more difficult and require more effort. In
the effort minimizing strategy condition, participants were
told that the task goal could be best attained by focusing
mainly on the reasoning ability tasks, which are easier and
require less effort.! We predicted that high NFC individuals

! In this study participants were required to complete all tasks,
regardless of the condition, so we assumed that drawing their atten-
tion to either type of tasks would affect their motivation level. Many
motivational theories state that perception of task difficulty affects
effort invested in the task, i.e., effort is not exerted in easy tasks (Ach
1935; Brehm and Self 1989; Kruglanski et al. 2012; Wright 1996,
2008), however demanding tasks motivate an individual to invest
effort (see also Locke and Latham 2006).
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would invest a large amount of effort in task performance
regardless of the suggested effort minimizing vs. enhancing
strategy, as the effortful strategy provides more certainty
that the task requirements would be met. On the other hand,
we predicted that low NFC individuals would invest effort
in line with our manipulation (more effort in the effort
enhancing condition but less effort in the effort minimizing
condition), as maximizing certainty does not drive their
behavior. That is, we expected that low NFC individuals
would adjust their effort level to perceived task difficulty (a
pattern robustly found in effort studies, e.g., Richter et al.
2008; Wright 1996). By contrast, high NFC individuals
would adjust their effort level to the task goal importance
(Study 1) and select most instrumental, although not always
the least effortful, strategies for the goal of closure (Study
3).

In all three studies a behavioral measure of effort invest-
ment was used (as in e.g., Jasko et al. 2015; Roets et al.
2008; Viola et al. 2015). Specifically, we treated the time
spent per task as an indicator of effort investment, assum-
ing that the longer time a person spent on a given task, the
greater his/her effort investment. A similar approach was
incorporated by Viola et al. (2015), who indexed cogni-
tive effort using reaction time (RT), on the assumption that
higher RTs during a motion discrimination task represented
a greater willingness to spend time viewing the motion dis-
play. Likewise, Freund (2006) used time spent per task as
an indicator of the strength of motivation, or persistence in
a goal pursuit. Also, in traditional motivational research,
the persistence (i.e., time spent on a task) aspect of effort
(Wright 2008) has been widely used as an operationali-
zation of motivation (e.g., Deci 1971; Deci et al. 1999).
This is based on the assumption that motivation energizes
behavior and shields against competing goals or tendencies,
so that the higher the motivation, the more persistence is
seen amongst people working towards a goal.

Study 1

In Study 1 we tested whether NFC predicted effort invest-
ment and thus performance in the cognitive task depending
on perceived task goal importance. In this study, achiev-
ing closure was possible via both less demanding (quit-
ting after completing minimal number of tasks) and more
demanding (getting the highest score) means. Since getting
the highest score was not necessary to achieve closure, we
expected NFC and task goal importance to be uncorrelated
and interactively predict effort invested in the task. We thus
predicted that NFC would be negatively related to effort
invested in the task, unless the task is perceived as impor-
tant. Differences in effort should translate into differences

in performance, i.e., there should be a negative effect of
NFC on performance via effort but only when the task in
perceived as unimportant.

Method
Participants

One hundred thirteen participants® took part in the study
(mTurk sample). All were awarded a monetary compensa-
tion of $3 for participation in the study. Data from three
participants were deleted from the analysis as they spent
less than 3 min on the task (time does not include reading
the instructions) and most of the tasks were abandoned
rather than completed. Thus, for further analyses, data from
110 participants were included (51 men, 59 women) aged
between 19 and 67 years (M =35.20, SD=10.59).

Measures

NFC was measured with a scale (Webster and Kruglanski
1994 in a version by Roets and Van Hiel 2011) consist-
ing of 15 items, comprised of five subscales: Preference
for Order, Preference for Predictability, Discomfort with
Ambiguity, Closed-mindedness and Decisiveness. A sam-
ple item is “I don’t like situations that are uncertain.” Par-
ticipants marked their responses on a scale from 1 (com-
pletely disagree) to 6 (completely agree). The overall score
was calculated by averaging answers to all items. The
higher the score, the higher the NFC (Cronbach’s a=0.91;
M=4.49, SD=0.89).

Experimental task

Participants were presented with a set of 25 tasks and
were told that their aim was to get as many points as pos-
sible. The number of completed tasks and the order of
their execution were up to the participants. The tasks were
organized in a 5X5 matrix (see Fig. 1), with each box

2 We have run an a priori power analysis (G*Power 3.1, Faul et al.
2009) with a medium effect size of £=0.15 and power at 0.80
(Cohen 1988). It showed that a sample of at least 55 participants
would be necessary for a multiple regression model (R? increase
due to adding a single regression coefficient) to obtain the assumed
power. However, we were interested in estimating the whole mod-
erated mediation model rather than single coefficients. Therefore,
we have decided to recruit more participants than suggested by the
results of the analysis (the research on the sample size selection of
power derivation for the index of moderated mediation is still emerg-
ing). We did not conduct any statistical analyses before we finished
collecting the data. The same was the case for Studies 2 and 3.
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Fig.1 Sample screen from
multiple task paradigm. Partici-
pants’ goal was to get as many
points as possible by performing
individual tasks. The tasks are
selected by clicking on a given
box, at which point a window
with task-specific instructions
appeared and the participant
was presented with five items/
questions of a given type (e.g.,
Raven’s matrices)

representing a task. There were two types of tasks: tasks
named “logical” and ‘“reasoning”. The former included
items from Raven’s progressive matrices, number sequence
and word analogies. The latter comprised category gen-
eration items, jumbled sentences and memory recognition
items (see Supplementary Materials for task item exam-
ples). We wanted to use various types of tasks, so that per-
formance on the entire task did not rely on one particular
cognitive ability. Each task consisted of 5 items and partici-
pants were rewarded points in proportion to the number of
items successfully completed. All participants were given
two attempts per item to get the correct answer, so that
they could perform well on the task if motivated to. There
was no negative scoring for incorrect answers. Participants
could quit each individual task at any point by clicking the
“Quit” button presented in each task window.

Additionally, participants were instructed to perform
some other, mundane tasks while performing the main
tasks. Specifically, they were told to monitor a ball floating
above the fan (when it dropped, one could correct its posi-
tion by pressing a button on the fan); watch a mail box icon
(when it started blinking, one could open it and read a “fun
fact”); react to an alarm clock (when on, it could be turned
off by a mouse click); and feed a hungry cat (when the cat
was hungry it started meowing; it could be “fed” by click-
ing on the food bowl next to it). Mundane tasks were acti-
vated every 90 s in a random order. Mundane tasks were
used to add complexity to the task situation and make it
more attractive and engaging for participants.

@ Springer

HAVE NOW ATTAINED MY GOAL
FINISH THE TASK.

There was a time limit of 45 min (pretested for most par-
ticipants to complete all tasks). In order to introduce the
idea of two routes to attain closure, a button titled “I have
now attained my goal” would be activated after attempting
six tasks. Participants could press it at any moment once
it was activated. Thus, the task ended once (1) all 25 tasks
were attempted, (2) if participants ran out of time or (3)
they clicked the “I have now attained my goal” button.

Task performance was measured by simply calculating
the total number of points earned from completing each of
the main tasks (as that was the explicit task goal empha-
sized in the instructions). The points were calculated based
on accuracy, as participants were awarded points only for
items correctly performed. Effort was measured as a mean
time spent per each task.

Task importance

Task importance was measured with an item presented
after the study (How important was it for you to attain the
task goal?; 5-point Likert scale anchored 1—definitely
not important and 5—definitely important was used). The
mean task importance score was M =3.94, SD=0.92.

Procedure

The entire study was conducted in one session. Partici-
pants first completed demographic questions and the need
for cognitive closure scale. After a 10-min break, they were
presented with the experimental task (for which they were
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Table 1 Descriptive statistics for effort and goal attainment measures
in Study 1 (N=110) and Study 2 (N=89)

Study 1 Study 2

M SD M SD
Total points 41.04 26.97 77.01 18.44
Tasks completed® 8.52 5.19 21.26 3.56
Time per task([s] 78.24 40.75 76.16 30.06

#Tasks completed are the ones in which a participant attempted and
answered all five items/questions

%O%\

effort
investment \
performance

Fig. 2 Theoretical model of the relationship between NFC, task goal
importance, effort investment and task performance (Study 1)

./

instructed to wear headphones). Then they assessed the
task goal importance. On completing the task and rating
the task goal importance, participants were debriefed and
thanked.

Results and discussion

Descriptive statistics for effort (i.e., the average time spent
on tasks) and task performance (i.e., the total number of
points earned) are presented in Table 1. As expected, NFC
and task goal importance were not correlated, r=.08,
p=.39.

To test our predictions, we checked whether NFC is
associated with effort investment in the task (mediator),
which in turn helps performance (DV). Additionally, we
predicted that NFC was negatively related to effort and
thus performance when individuals find the task goal
unimportant, as compared to the situation when they find
the task goal important (moderator). The model we tested
is depicted in Fig. 2 (model 7 in Process macro for SPSS,
Hayes 2013). To probe significant interactions, we used a
simple slope analysis and calculated the effect of our IV
on the DV at low (—1 SD) and high (+1 SD) values of the
moderator. NFC and goal importance scores were mean-
centered prior to analyses. To test moderated mediation
effects, we utilized an index of moderated mediation (Hayes
2013). In each case 10,000 bootstrap samples were used,

95% bias corrected confidence intervals are reported. Due
to a wide age range, age was controlled for in the analysis.

The results revealed the significant interactive effect
of NFC and task goal importance on effort investment,
b=13.17, SE=5.52,t=2.38,p=.02,95% CI [2.21, 24.12].
As predicted, the effect of NFC was significant only for
low, b = —15.88, SE=7.35, t = =2.16, p=.03, 95% CI
[—30.46, —1.30], but not high, b=7.18, SE=5.59, t=1.28,
p=.20,95% CI [-3.91, 18.27], task goal importance. The
effect of NFC was negative but non-significant, b = —4.35,
SE=4.33,1t=1.01, p=.32,95% CI [—12.93, 4.23], and the
effect of task goal importance was significant, b=14.53,
SE=4.31, t=3.37, p=.001, 95% CI [5.98, 23.07]. The
interaction is graphically presented in Fig. 3.

Furthermore, effort significantly predicted task per-
formance, »=0.18, SE=0.06, t=2.84, p=.006, 95% CI
[0.05, 0.30], and there was a significant indirect effect of
NFC through effort investment on task performance moder-
ated by task goal importance (index of moderated media-
tion equal to IMM =2.31, SE=1.22, 95% CI [0.41, 5.37]).
As predicted, there was a negative effect of NFC on per-
formance via effort investment, but only when perceived
task importance was low, IE = —2.79, SE=1.32, 95% CI
[—5.99, —0.72]. When perceived task goal importance was
high, the effect was non-significant, IE=1.26, SE=1.34,
95% CI [—1.03, 4.41]. The direct effect of NFC on task per-
formance was non-significant when effort investment was
included in the model, DE = —5.00, SE=2.79, t = —1.79,
p=.08,95% CI [-10.54, 0.54].

Additional inspection of differences between high and
low task goal importance revealed that there were no sig-
nificant differences for the effect of task goal importance
on effort for low NFC individuals (b=2.83, SE=5.89,
t=0.48, p=.63, 95% CI [-8.85, 14.51]) but there were
significant differences for high NFC individuals (b=26.22,
SE=17.20,1=3.64, p<.001, 95% CI [11.96, 40.49]).

The results thus revealed that NFC was negatively
related to effort, and thus performance, for low task goal
importance. For high task goal importance, this rela-
tionship was non-significant. When high NFC individu-
als perceived the task to be unimportant, they spent less
time on individual tasks, which resulted in lower perfor-
mance. In contrast, when the overall task was perceived
to be important, the negative effect was no longer signifi-
cant, i.e., task importance compensated for the tendency
of high NFC individuals to select quick and easy routes
to closure when they are available. These findings are in
line with previous studies showing effort reducing ten-
dencies amongst high NFC individuals (Kruglanski and
Webster 1996), but add significantly to them by showing
that when the task goal is seen as important, effort is not
reduced. In line with CET (Kruglanski et al. 2012), we
suggest that for high NFC individuals who found the task
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Fig. 3 Relationship between
NFC, task goal importance and

effort investment (Study 1)
100

907

807

Effort investment

607

507

Task goal
importance

— low

.

40 T
low

important, the driving force (perceived task importance)
matched the restraining force (task difficulty) and there-
fore they engaged in efficient effort investment. When
high NFC individuals did not perceive the task to be
important, they did not invest effort in the task. In other
words, they found the “easy way out” to attain closure.
Low NFC individuals, on the other hand, regardless of
the level of task goal importance did not differ in how
much effort they invested. Hence, only high NFC indi-
viduals adjusted their effort level in response to their cur-
rent task goals, whereas the motivation levels of low NFC
individuals were mostly unaltered.

Study 2

Study 1 demonstrated that NFC was associated with
decreased effort investment, which led to worse task per-
formance, unless the task was perceived as important. It
is important to note that in Study 1 the task could be ter-
minated any time. This is a comfortable situation for high
NFC individuals as it affords an easy, yet efficient, option
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Need for Closure

for closure. In Study 2, we investigated whether NFC
was associated with increased effort investment, and thus
better task performance, in a task that can be completed
only via demanding means, i.e., via working towards the
highest score in the task. Since the latter is the only way
to gain certainty that the task requirements will be met,
we expected that it would be more important for high
than for low NFC individuals to perform well on the task
(NFC and task goal importance should be positively cor-
related). Therefore, we predict that NFC would be related
to greater effort invested in the task, which should trans-
late in better performance, and this effect should not be
moderated by task goal importance.

Participants

The sample comprised one hundred and four® mTurk
users (55 women, 49 men) aged between 21 and 57 years.

3 A similar study was run on a smaller sample size (N=46) and the
same results were obtained (see Supplementary Materials for the
description of results).
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Fig. 4 Theoretical model of the relationship between NFC, effort
investment and task performance (Study 2)

task
performance

Due to a coding error, only partial data for first 15 partic-
ipants were saved. Therefore, these cases were not
included in further analysis. The final sample comprised
89 (43 men, 46 women) participants. The age ranged
from 21 to 49 years with the mean of M=33.18
(SD="7.87). Participants were given a monetary compen-
sation of $3 for participation in the study.

Measures

All measures used were the same as in Study 1, except
that there was no “I have now attained my goal” but-
ton incorporated in the multiple task paradigm. Thus,
the task ended once all 25 tasks were attempted or the
45-min time window had elapsed.

Procedure

As in Study 1, participants were first asked to complete
demographic questions and the need for cognitive closure
scale (@=0.92, M=4.08, SD=1.04). Then they were
presented with the experimental task, the goal of which
was to get as many points as possible. As in Study 1,
participants were subsequently asked to assess task goal
importance (M =4.02, SD=0.83). In the end, they were
debriefed and thanked.

Results and discussion

Descriptive statistics for performance are presented in
Table 1. Unlike in Study 1, NFC and task goal impor-
tance were significantly positively correlated, r=.32,
p=.002.

To test the effects of NFC and effort investment on task
performance, we ran a mediation analysis with the use the
Process macro for SPSS (Hayes 2013; model 4, see Fig. 4).
Since in this study the task ended when either all tasks
were completed or participants ran out of time, differences
in time spent per task could be attributable to the differ-
ing number of tasks completed (the more tasks completed

within the fixed time, the less time per task). So, in the
analyses we controlled for the number of completed tasks.
Thus, the obtained effects can be interpreted as differences
in effort investment for those who completed the same
number of tasks.

The results showed that NFC significantly predicted
effort (time spent per task), b=7.70, SE=3.84, r=2.01,
p=.048, 95% CI [0.06, 15.34], and effort significantly pre-
dicted task performance (the number of points earned),
b=0.14, SE=0.04, r=3.59, p<.001, 95% CI [0.06, 0.22].
Using 10,000 bootstrap samples, we found an indirect
effect of NFC on task performance through effort invest-
ment, [E=1.11, SE=0.66, 95% CI [0.13, 2.79]. The rela-
tionship between NFC and task performance remained
non-significant when effort investment was entered into the
regression model, DE=2.26, SE=1.47, 95% CI [—0.66,
5.18]. The total effect of NFC was positive and significant,
TE=3.37, SE=1.53, t=2.20, p=.03, 95% CI [0.33, 6.42].
Thus, the higher NFC, the more time spent per task, which
translates into more points earned in the overall task. The
relationship was not dependent on task goal importance
(neither the NFC X goal importance interaction significantly
predicted effort invested in the task, b = —0.29, SE=3.85, ¢
= —0.08, p=.94, 95% CI [-7.96, 7.37], nor there was a
significant moderated mediation index for model 7, IMM =
—0.04, SE=0.56, 95% CI [—1.09, 1.31]). Moreover, in this
study, unlike in Study 1, NFC significantly predicted goal
importance, goal importance predicted effort, which in turn
predicted task performance (a significant double mediation,
b=0.82, SE=0.43, 95% CI [0.24, 2.12]; see Supplemen-
tary Materials for testing the double mediation hypothesis
for all three studies™).

The results supported our hypotheses, as there was a pos-
itive indirect effect of NFC on task performance mediated
by effort invested in the task. Thus, in this study, opposed
to the typical findings on NFC (see Kruglanski 2004, for an
overview) and the general tendency of high (vs. low) NFC
individuals to conserve resources (Kruglanski et al. 2012),
NFC was positively related to effort invested in a cognitive
task. This is in line with other studies showing the “ironic
effects” of NFC (e.g., Klein and Webster 2000; Kruglanski
etal. 1991, 1993).

As expected, this relationship was not moderated by
task goal importance, as closure might be achieved only by
using effortful means. In other words, as only by investing
effort were high NFC individuals able to achieve their goal
(i.e., closure), they adjusted their effort level to that goal
and the current task requirements. Moreover, in this situa-
tion, unlike in Study 1, NFC was positively related to task

* These analyses are presented in Supplementary Materials because
the double mediation hypothesis was not the main one tested in our
studies and supports our reasoning only indirectly.
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goal importance. We argued that because best task per-
formance is the only way to attain closure, its importance
increases for high (but not low) NFC individuals. This
increased importance explained heightened effort and bet-
ter task performance (as suggested by the significant dou-
ble mediation).

Study 3

In this study, we checked whether NFC was related to
selection of the most instrumental strategy to attain closure.
When the task goal is to get as many points as possible and
there is no easier way to meet the task requirement, invest-
ing a large amount of effort is the most instrumental strat-
egy for the goal of closure, as it provides most certainty
that the task requirements will be met (highest score will be
earned). We wanted to verify whether high NFC individu-
als would continue to follow this strategy regardless of the
information that alters the mindset to engage in less effort-
ful means to solve the task. To manipulate the mindset,
we provided participants with an information suggesting
that investing effort (in the effort enhancing condition) or
minimizing effort (the effort minimizing condition) was the
optimal way to perform the task. We thus presented par-
ticipants with two strategies to perform the task, that would
either prompt them to maximize or minimize their effort.
Importantly, the former strategy was more instrumental for
closure than the latter, as it led to a high score more cer-
tainly. We then tested whether NFC predicted effort invest-
ment and task performance in each of the two conditions.
We expected that high NFC levels would be related to
high levels of effort in both, effort enhancing and effort
minimizing, conditions. Low NFC levels, on the other
hand, should be related to high effort in the effort enhanc-
ing, but not in the effort minimizing condition. That is, low
NFC individuals would not be motivated to enhance their
effort when suggested otherwise, as they are not motivated
by striving for maximizing certainty. In other words, NFC
should be positively related to effort investment in the effort
minimizing condition but there would be no significant
relationship in the effort enhancing condition as in this con-
dition all participants would invest large amount of effort.
We again do not expect a moderating effect of task goal
importance as we assume that task would be more impor-
tant for high (than low) NFC individuals in a situation
when getting the most points is the best way of achieving
closure. Differences in effort should translate into differ-
ences in performance, i.e. NFC should significantly pre-
dict performance in the effort minimizing condition (in the
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effort enhancing condition, performance in the task should
be high for both low and high NFC individuals).

Participants

The sample comprised 88 participants (N=288, 37 women,
51 men) aged between 20 and 50 (M =33.22, SD=38.18).
The study was conducted via mTurk. All participants were
given a $3 monetary compensation for the participation in
the study.

Measures

All measures used were the same as in Study 2 except for
the suggestion of the optimal strategy to solve the task,
which was incorporated into the experimental task. The
suggested effort investment strategy was manipulated via
information that was presented at end of the task instruc-
tions. Participants were randomly assigned to one of two
conditions. In the effort enhancing condition they were
informed about prior research in which it was found that
focusing on the logical tasks was the best strategy to get
the most points, because while the tasks are difficult and
require more time and effort, they are worth more points.
In the effort minimizing condition, participants read about
previous research reporting that the most effective strategy
was to focus on the reasoning tasks, as these tasks are easy
and participants may correctly solve more of them (than
the difficult, logical tasks). In both conditions, participants
were required to solve all task and the manipulation was
aimed at drawing their attention to either difficult or easy
tasks, which should motivate them to either maximize or
minimize their effort (Ach 1935; Brehm and Self 1989;
Kruglanski et al. 2012; Wright 1996, 2008).

Procedure

As in previous studies, participants were first asked to
complete demographic questions and the need for cog-
nitive closure scale (the scale proved a satisfactory reli-
ability of Cronbach’s a = 0.85). Then they were presented
with the experimental task, the goal of which was to get
as many points as possible. Each participant was randomly
assigned to one of the two conditions in which either an
effort enhancing or an effort minimizing strategy was sug-
gested. As in Study 2, the task ended once all 25 tasks were
attempted or the 45-min time window has elapsed. Also, as
in Study 1 and 2, at the end of the task the participants were
asked to assess the importance of the task goal. They were
then debriefed and thanked.
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The results show that on average participants spent
more time per task in the effort enhancing (M =95.28 s,
SD=37.16) than the effort minimizing (M=78.46 s,
SD=35.82) condition, F (1, 86)=4.67, p=.03. They
also tended to score more points in the effort enhanc-
ing (M=93.74, SD=23.37) than the effort minimizing
(M=83.76, SD=27.07) condition, F (1, 86)=3.42, p=.07.
Thus, our results show that the manipulation was effective
and that more effort was exerted in the effort enhancing
than the effort minimizing condition.

The mean NFC score was M=4.09 (SD=0.70), the
mean task goal importance was M=4.05 (SD=0.93),
and the two measures were positively correlated, r=.22,
p=.04.

Hypothesis testing

Similar to previous studies, we tested whether NFC was
associated with task performance (the number of points
earned; DV) via effort investment (time on task; media-
tor). In addition, we tested whether the manipulation (effort
enhancing vs. minimizing condition) played a moderating
role. The model we tested is pictured in Fig. 5 (model 7 in
Process macro for SPSS, Hayes 2013). To probe significant
interactions, we used a simple slope analysis and calculated
the effect for each of the two conditions. To test moderated
mediation effects, we utilized an index of moderated medi-
ation (Hayes 2013). In each case 10,000 bootstrap samples
were used, and 95% bias corrected confidence intervals
were reported. The effort enhancing strategy condition was
coded as 1 and the effort minimizing strategy condition as
0. We controlled for the number of tasks completed.

In line with our predictions, we found a significant
interactive effect of NFC and condition on effort, b =
—22.21, SE=10.20, t = -2.18, p=.03; 95% CI [—42.50;

—1.93]. The effect of NFC was also significant, b=16.93,
SE=7.18, t=2.36, p=.02; 95% CI [2.65; 31.21]; as was
the effect of condition, b=106.57, SE=42.32, t=2.52,
p=.01; 95% CI [22.41; 190.74]. Simple slope analysis
revealed that NFC was positively related to effort invest-
ment among individuals in the effort minimizing condi-
tion (b=16.93, SE=7.18, t=2.36, p=.02; 95% CI [2.65;
31.20]) but the effect was non-significant in effort enhanc-
ing condition (b = =5.28, SE=7.21, t = —-0.73, p=.47,
95% CI [—19.62, 9.06]). In addition, inspection of differ-
ences between the two conditions revealed that low NFC
individuals invested significantly more effort in the effort
enhancing condition compared to the effort minimizing
condition (b=31.22, SE=9.99, t=3.13, p=.002, 95% CI
[11.36, 51.09]), whereas high NFC individuals did not dif-
fer in their effort investments between the two conditions
(b=0.35, SE=9.96, t=0.04, p=.97, 95% CI [-19.46,
20.16]). The interaction is graphically presented in Fig. 6.

Moreover, effort significantly predicted task perfor-
mance, b=0.12, SE=0.04, r=3.45, p<.001, 95% CI [0.05,
0.20] and the whole moderated mediation model was sig-
nificant /MM = -2.77; SE=1.61, 95% CI [-6.60, —0.41]).
NFC was positively related to task performance through
effort investment. However, this relationship was signifi-
cant among participants in the effort minimizing condi-
tion (IE=2.11, SE=1.24, 95% CI [0.32; 5.17]), but not
among those in the effort enhancing condition (/E = —0.66,
SE=0.79, 95% CI [-2.48, 0.71]). The direct effect of
NFC on task performance was non-significant, DE=0.24,
SE=1.75,95% CI [-3.25, 3.72].

Furthermore, as expected task goal importance was not
a significant moderator of this relationship (b = —10.75,
SE=13.77, t = —0.78, p=.44 for the three-way interac-
tion). Also, as in Study 2, NFC was positively related to
goal importance, which via effort predicted better task
performance (significant double mediation, [E=0.28,
SE=0.23, 95% CI [0.02, 1.00], see Supplementary Materi-
als for more details).

Study 3 was conducted to test the situation in which
there are two strategies to closure, effortful and effortless,
but one is more effective than the other (one provides more
certainty that the task requirements will be met). The strat-
egy was manipulated by introducing the cue that informed
participants which means (effort enhancing or effort mini-
mizing) are optimal for the task at hand. We demonstrated
that high NFC was related to heightened effort invest-
ment, and thereby high task performance, regardless of the
manipulation. By contrast, low NFC was related to more
effort in the effort enhancing condition and less effort in
the effort minimizing condition thus following the classic
difficulty trend in effort studies (e.g. Brehm and Self 1989;
Wright and Brehm 1984). In other words, participants low
in NFC adapted to the situational demands and performed
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according to the information provided. In contrast, high
NFC individuals adapted their efforts to their salient goal,
namely, the goal of attaining closure. In the effort enhanc-
ing condition, both high and low NFC individuals were
equally motivated to invest effort, however, the difference
was seen in the effort minimizing condition, wherein par-
ticipants low in NFC followed the mindset to invest less
effort, and therefore got fewer points, while people high in
NFC still engaged in heightened effort. Moreover, mimick-
ing the results of Study 2, Study 3 found that, as long as the
task requires the best score and closure is best attained by
the demanding means, the task goal importance does not
moderate the relationship between NFC and effort. In fact,
task goal importance was positively related to NFC and
mediated the relationship between NFC and effort. This
is in line with our reasoning that in case wherein best task
performance (effortful means) in the most instrumental
strategy to achieve closure, the importance of that means
increases for high, but not low, NFC individuals.

General discussion
An abundance of research has demonstrated that NFC is
linked to decreased effort investment in judgments and

decision-making and showed a preference for effortless
cognitive strategies (Kruglanski 2004, for overview). Some
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studies, however, have showed that NFC might also lead
to effortful cognitive strategies under certain conditions
(e.g., Klein and Webster 2000; Kruglanski et al. 1991,
1993; see; Roets et al. 2015, for overview). Our studies
add to these findings by demonstrating that NFC can lead
to both effortless and effortful strategies adapted in cogni-
tive tasks depending on whether closure can be attained
via more or less demanding means in a given situation.
Specifically, when both means to closure are available and
both are equally instrumental to the goal of closure, NFC is
related to less effort invested in the task, unless the task is
perceived as important. This finding is in line with the typi-
cal “cognitive miser” effects of NFC (Kruglanski and Web-
ster 1996) and with the notion that NFC might be related
to a tendency to conserve cognitive resources (Kruglanski
et al. 2012). However, it also shows that if the task goal is
perceived to be important, effort investment is not reduced
(and might even increase) among high NFC individuals.
Our results are therefore in line with CET (Kruglanski et al.
2012), which assumes that the higher the task goal impor-
tance, the more motivated a person is to exert effort and
the more likely s/he is to choose more demanding means to
attain that goal (see also Atkinson and Birch 1970).
However, when it is possible to attain closure only via
more demanding means, high NFC is associated with
increased effort investment, independent of the perceived
importance of the task (Study 2). This effect held among
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high NFC individuals, regardless of the manipulation of the
suggested ‘best strategy’ for goal attainment (effort enhanc-
ing vs. effort minimizing, Study 3). Low NFC individuals
invested more effort in the effort enhancing condition, but
less effort in the effort minimizing condition. This shows
that when there are two strategies to closure available but
one is less instrumental to the goal of closure than the
other, high NFC is related to selection of the more instru-
mental one, even if it requires effort. This is in line with
CET, which postulates that the higher the potential driv-
ing force (goal importance), the greater the probability that
one will choose more demanding means to attain the goal.
Selecting most instrumental means, as well as adjusting the
effort level to the task goal importance, shows that high
NFC individuals can flexibly adjust their processing strat-
egy to most efficiently satisfy their salient goals and inner
states.

It should be noted, however, that in our study the selec-
tion between more and less demanding means was opera-
tionalized at the level of the entire task engagement rather
than at the level of individual tasks. So, we analyzed
whether participants invested high versus invested low
effort in the task rather than whether they selected logical
(7-point) versus reasoning (3-point) tasks. However, dif-
ferences at the level of individual tasks (selecting 7- vs.
3-point tasks) could emerge if the time limit was stricter
and participants had to prioritize tasks. If that was the case,
one might expect that high NFC individuals would be more
likely to select more instrumental (7-point) tasks than low
NFC individuals, but only when the easy way to attain clo-
sure is made unavailable or when they perceive the task to
be important. This argument would be in line with Viola
et al.’s (2015) study showing that high NFC individu-
als invested more effort in the task when the outcome rel-
evance was high (as compared to when it was low). This,
however, calls for experimental verification.

Our results show that NFC is related to lower effort
when there are two efficient ways to closure available (via
investing effort or using the “easy way out” option, Study
1). This does not imply, however, that high NFC individuals
will usually use the easy way out when it is available. First,
it depends on the importance of the task goal, as shown
by the significant interaction obtained in Study 1. Second,
both ways to closure in this study (unlike in Study 3) were
equally instrumental to the goal of closure and permissible
by the task instructions. Participants were told they could
quit the entire task after completing a minimum of six indi-
vidual tasks. If that was not the case and there was a “short-
cut” that participants could use but it would not be in line
with task rules, high NFC individuals might not be more
prone to use it. Previous studies have shown that high NFC
individuals are more motivated to follow situational norms
and rules (Fu et al. 2007; Jasko et al. 2015; Kruglanski

and Webster 1996) and to comply with task demands (Jia
et al. 2014) than low NFC individuals. Therefore, different
results might be obtained depending upon how the various
routes to closure relate to task requirements and task rules.
Besides, the results of Study 3 show that it is not the effort
minimizing tendency that guides the behavior of high NFC
individuals but rather satisfaction of the goal of closure.
If the former was the case, high NFC individuals should
invest less effort in effort minimizing and more effort in
effort maximizing condition. Our results thus support the
recent notion that this not the means (effortful vs. effortless
processing strategies) but the goal (attaining closure) that
are crucial to a proper understanding of NFC (Jasko et al.
2015; Kossowska et al. 2016; Roets 2016; Szumowska and
Kossowska 2017).

The studies we described have a few limitations. First,
many effort theories emphasize the role of resources or
(perceived) ability in determining the amount of effort
exerted in a task (Kruglanski et al. 2012; Brehm and Self
1989; Wright 1996, 2008; Wright and Brehm 1984). We
have not measured resources or ability in our study, as we
focused on NFC related differences in effort investment. To
that aim, we made sure the tasks we used were not too dif-
ficult and pre-tested them before running the actual experi-
ments. What is more, a 45-min timeframe was provided to
solve the task (a timeframe in which most participants fin-
ished all of the presented tasks). Additionally, in each case
participants were given another attempt to correct their
answer and the tasks we used were diversified (there were
logical and number sequence puzzles, memory tasks, cat-
egory generation items etc.), so that success in the overall
task was not based on one specific cognitive ability. Our
results also show that performance in the task, as well as
the effort indicator (the time spent per task), were signifi-
cantly influenced by the mindset manipulation we used in
Study 3. Thus, we can say that the differences we captured
were motivational rather than ability-related. Including
resources, however, would be advisable in future studies.

Another limitation is the effort index we used. Like other
researchers (e.g. Deci 1971; Deci et al. 1999; Freund 2006;
Viola et al. 2015), we used time spent per task as a behav-
ioral measure of effort, whereby we assumed that the longer
one spends on a given task, the more motivated s/he is to per-
form it well. However, we are aware that time per task might
also be affected by participants’ ability to perform a certain
type of tasks. Although we used different types of tasks, so
that the results would not depend on one kind of ability, par-
ticipants’ resources might have some influence on the time
they spent working on a given task and longer times might
be indicative of lower ability. This, however, does not seem
to be the case in our studies, as in all of them the mean time
per task positively predicted total points awarded, thus sug-
gesting that it was not inability to correctly perform the task
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that was responsible for differences in the time spent on each
task. So, even though the measure we used in our studies is
not perfect, we decided that it would serve better than a self-
report measure (see Schwerdtfeger 2004; Wilson and Dunn
2004) or than performance itself. It would be useful, however,
to test whether similar results would be obtained if other (e.g.
psychophysiological, Richter et al. 2012; Roets et al. 2008;
Wright 1996, 2008) measures of effort were used. Also, it
would be useful to implement an effort measure which would
allow to differentiate between effort invested at a point in
time and effort distributed across time (distinction we are
here unable to make).

The results we obtained show that high levels of NFC
might lead to both effortless and effortful strategies adapted
in cognitive tasks depending on whether closure can be
attained via more or less demanding means and depending on
the importance of the task goal. These insights make a mean-
ingful contribution to the NFC theory and to our understand-
ing of the role played by effort investment in social cognition.

Acknowledgements The preparation of this paper was supported
by a grant from the National Science Center DEC 2011/02/A/
HS6/00155.

Author contributions ES and SS are two first authors with equal
contribution to the study concept, study design, and data collection.
MK developed the general idea of the study. In addition, ES per-
formed the data analyses and with MK wrote the manuscript. SS com-
mented the paper. All authors approved the final version of the manu-
script for submission.

Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

References

Ach, N. (1935). Analyse des Willens. [Analysis of the will.]. In E.
Abderhalden (Ed.), Handbuch der biologischen Arbeitsmeth-
oden. Berlin: Urban & Schwarzenberg.

Atkinson, J. W., & Birch, D. (1970). The dynamics of action. New
York, NY: Wiley.

Brehm, J. W., & Self, E. A. (1989). The intensity of motivation.
Annual Review of Psychology, 40, 109-131. doi:10.1146/
annurev.ps.40.020189.000545.

Chiu, C., Morris, M. W., Hong, Y., & Menon, T. (2000). Motivated
cultural cognition: The impact of implicit cultural theories on
dispositional attribution varies as a function of need for closure.
Journal of Personality and Social Psychology, 78, 247-259.
doi:10.1037//0022-3514.78.2.247.

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences (2nd edn.). Hillsdale, NJ: Erlbaum.

@ Springer

Deci, E. (1971). Effects of externally mediated rewards on intrinsic
motivation. Journal of Personality and Social Psychology, 18,
105-115. doi:10.1037/h0030644.

Deci, E. L., Koestner, R., & Ryan, R. M. (1999). A meta-analytic
review of experiments examining the effects of extrinsic rewards
on intrinsic motivation. Psychological Bulletin, 125, 627-668.
doi:10.1037/0033-2909.125.6.627.

Faul, F., Erdfelder, E., Buchner, A., & Lang, A. G. (2009). Statisti-
cal power analyses using G* Power 3.1: Tests for correlation
and regression analyses. Behavior Research Methods, 41, 1149—
1160. doi:10.3758/BRM.41.4.1149.

Freund, A. (2006). Age-differential motivational consequences
of optimization versus compensation focus in younger
and older adults. Psychology and Aging, 21, 240-252.
doi:10.1037/0882-7974.21.2.240.

Fu, J. H., Morris, M. W,, Lee, S., Chao, M., Chiu, C., & Hong, Y.
(2007). Epistemic motives and cultural conformity: Need for clo-
sure, culture, and context as determinants of conflict judgments.
Journal of Personality and Social Psychology, 92, 191-207.
doi:10.1037/0022-3514.92.2.191.

Hayes, A. F. (2013). Introduction to mediation, moderation, and con-
ditional process analysis. A regression-based approach. New
York: The Guilford Press.

Houghton, D., & Grewal, R. (2000). Let’s get an answer—Any
answer: Need for consumer cognitive closure. Psychology and
Marketing, 17, 911-934.

Jasko, K., Czernatowicz-Kukuczka, A., Kossowska, M., & Czarna,
A. Z. (2015). Individual differences in response to uncertainty
and decision making: The role of behavioral inhibition system
and need for closure. Motivation and Emotion. doi:10.1007/
s11031-015-9478-x.

Jia, L., Hirt, E. R., & Evans, D. N. (2014). Putting the freeze on prim-
ing: The role of need for cognitive closure on the prime-norm
dynamic. Personality and Social Psychology Bulletin, 40, 931—
942. doi:10.1177/0146167214530435.

Klein, T. F., & Webster, D. M. (2000). Individual differences in argu-
ment scrutinity as motivated by need for cognitive closure. Basic
and Applied Social Psychology, 22, 119-129. doi:10.1207/
S15324834BASP2202.

Kossowska, M., Bukowski, M., Guinote, A., Dragon, P., & Kruglan-
ski, A. W. (2016). Self-image threat decreases stereotyping: The
role of motivation toward closure. Motivation and Emotion, 40,
830-841. doi:10.1007/s11031-016-9582-6.

Kruglanski, A. W. (1989). Lay epistemic and human knowledge: Cog-
nitive and motivational bases. New York: Plenum.

Kruglanski, A. W. (1990). Lay epistemic theory in social-cognitive
psychology. Psychological Inquiry, 3, 181-197. doi:10.1207/
$15327965pli0103_1.

Kruglanski, A. W. (2004). The psychology of closed mindedness. New
York: Psychology Press.

Kruglanski, A. W., Bélanger, J. J., Chen, X., Kopetz, C., Pierro,
A., & Mannetti, L. (2012). The energetics of motivated cogni-
tion: A force-field analysis. Psychological Review, 119, 1-20.
doi:10.1037/a0025488.

Kruglanski, A. W., Peri, N., & Zakai, D. (1991). Interactive effects
of need for closure and initial confidence on social informa-
tion seeking. Social Cognition, 9, 127-148. doi:10.1521/
$0c0.20.5.380.21124.

Kruglanski, A. W., & Webster, D. M. (1996). Motivated closing of
the mind: “seizing” and “freezing.” Psychological Review, 103,
263-283. doi:10.1037/0033-295X.103.2.263.

Kruglanski, A. W., Webster, D. M., & Klem, A. (1993). Motivated
resistance and openness to persuasion in the presence or absence
of prior information. Journal of Personality and Social Psychol-
0gy, 65, 861-876. doi:10.1037/0022-3514.65.5.861.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1146/annurev.ps.40.020189.000545
http://dx.doi.org/10.1146/annurev.ps.40.020189.000545
http://dx.doi.org/10.1037//0022-3514.78.2.247
http://dx.doi.org/10.1037/h0030644
http://dx.doi.org/10.1037/0033-2909.125.6.627
http://dx.doi.org/10.3758/BRM.41.4.1149
http://dx.doi.org/10.1037/0882-7974.21.2.240
http://dx.doi.org/10.1037/0022-3514.92.2.191
http://dx.doi.org/10.1007/s11031-015-9478-x
http://dx.doi.org/10.1007/s11031-015-9478-x
http://dx.doi.org/10.1177/0146167214530435
http://dx.doi.org/10.1207/S15324834BASP2202
http://dx.doi.org/10.1207/S15324834BASP2202
http://dx.doi.org/10.1007/s11031-016-9582-6
http://dx.doi.org/10.1207/s15327965pli0103_1
http://dx.doi.org/10.1207/s15327965pli0103_1
http://dx.doi.org/10.1037/a0025488
http://dx.doi.org/10.1521/soco.20.5.380.21124
http://dx.doi.org/10.1521/soco.20.5.380.21124
http://dx.doi.org/10.1037/0033-295X.103.2.263
http://dx.doi.org/10.1037/0022-3514.65.5.861

Motiv Emot (2017) 41:308-321

321

Locke, E., & Latham, G. (2006). New directions in goal-setting the-
ory. Current Directions in Psychological Science, 5, 265-268.
doi:10.1111/5.1467-8721.2006.00449.x.

Richter, M., Baeriswyl, E., & Roets, A. (2012). Personality effects
on cardiovascular reactivity: Need for closure moderates
the impact of task difficulty on engagement-related myocar-
dial beta-adrenergic activity. Psychophysiology, 49, 704-707.
doi:10.1111/5.1469-8986.2011.01350.x.

Richter, M., Friedrich, A., & Gendolla, G. H. E. (2008). Task diffi-
culty effects on cardiac activity. Psychophysiology, 45, 869-875.
doi:10.1111/j.1469-8986.2008.00688.x.

Roets, A. (2016). Three decades of need for closure research: About
epistemic goals and (not) means. In C. Kopetz & A. Fishbach
(Eds.), The motivation-cognition interface; from the lab to the
real world. A Festschrift in honor of Arie W. Kruglanski. New
York: Routledge

Roets, A., Kruglanski, A. W., Kossowska, M., Pierro, A., & Hong,
Y. (2015). The motivated gatekeeper of our minds: New direc-
tions in need for closure theory and research. Advances in
Experimental Social Psychology, 52, 221-283. doi:10.1016/
bs.aesp.2015.01.001.

Roets, A., & Van Hiel, A. (2011). Item selection and validation of
a brief, 15-item version of the need for closure scale. Person-
ality and Individual Differences, 50, 90-94. doi:10.1016/j.
paid.2010.09.004.

Roets, A., Van Hiel, A., Cornelis, 1., & Soetens, B. (2008). Deter-
minants of task performance and invested effort: A need for
closure by relative cognitive capacity interaction analysis.
Personality and Social Psychology Bulletin, 34, 779-792.
doi:10.1177/0146167208315554.

Schwerdtfeger, A. (2004). Predicting autonomic reactivity to pub-
lic speaking: Don’t get fixed on self-report data! International
Journal of Psychophysiology, 52, 217-224. doi:10.1016/].
ijpsycho.2003.10.008.

Szumowska, E., & Kossowska, M. (2017). Motivational rigid-
ity enhances multitasking performance: The role of handling

interruptions. Personality and Individual Differences, 106,
81-89. doi:10.1016/j.paid.2016.10.040.

Van Hiel, A., & Mervielde, 1. (2002). Effects of ambiguity and need
for closure on the acquisition of information. Social Cognition,
20, 380-408. doi:10.1521/50c0.20.5.380.21124.

Vermeir, 1., Van Kenhove, P., & Hendrickx, H. (2002). The influ-
ence of need for closure on consumer choice behaviour. Jour-
nal of Economic Psychology, 23, 703-727. doi:10.1016/
S0167-4870(02)00135-6.

Viola, V., Tosoni, A., Brizi, A., Salvato, I., Kruglanski, A. W., Galati,
G., & Mannetti, L. (2015). Need for cognitive closure modu-
lates how perceptual decisions are affected by task difficulty and
outcome relevance. PLoS ONE, 10, 1-13. doi:10.1371/journal.
pone.0146002.

Webster, D. M., & Kruglanski, A. W. (1994). Individual differences
in need for cognitive closure. Journal of Personality and Social
Psychology, 67, 1049-1062.

Wilson, T. D., & Dunn, E. W. (2004). Self-knowledge: Its lim-
its, value, and potential for improvement. Annual Review
of  Psychology, 55, 493-518. doi:10.1146/annurev.
psych.55.090902.141954.

Wright, R. A. (1996). Brehm’s theory of motivation as a model of
effort and cardiovascular response. In P. M. Gollwitzer & J. A.
Bargh (Eds.), The psychology of action: Linking cognition and
motivation to behavior (pp. 424—453). New York: Guilford.

Wright, R. A. (2008). Refining the prediction of effort: Brehm’s
distinction between potential motivation and motivation inten-
sity. Social and Personality Psychology Compass, 2, 682—701.
doi:10.1111/.1751-9004.2008.00093..x.

Wright, R. A., & Brehm, J. W. (1984). The impact of task diffi-
culty upon perceptions of arousal and goal attractiveness in an
avoidance paradigm. Motivation and Emotion, 8, 171-181.
doi:10.1007/BF00993072.

@ Springer


http://dx.doi.org/10.1111/j.1467-8721.2006.00449.x
http://dx.doi.org/10.1111/j.1469-8986.2011.01350.x
http://dx.doi.org/10.1111/j.1469-8986.2008.00688.x
http://dx.doi.org/10.1016/bs.aesp.2015.01.001
http://dx.doi.org/10.1016/bs.aesp.2015.01.001
http://dx.doi.org/10.1016/j.paid.2010.09.004
http://dx.doi.org/10.1016/j.paid.2010.09.004
http://dx.doi.org/10.1177/0146167208315554
http://dx.doi.org/10.1016/j.ijpsycho.2003.10.008
http://dx.doi.org/10.1016/j.ijpsycho.2003.10.008
http://dx.doi.org/10.1016/j.paid.2016.10.040
http://dx.doi.org/10.1521/soco.20.5.380.21124
http://dx.doi.org/10.1016/S0167-4870(02)00135-6
http://dx.doi.org/10.1016/S0167-4870(02)00135-6
http://dx.doi.org/10.1371/journal.pone.0146002
http://dx.doi.org/10.1371/journal.pone.0146002
http://dx.doi.org/10.1146/annurev.psych.55.090902.141954
http://dx.doi.org/10.1146/annurev.psych.55.090902.141954
http://dx.doi.org/10.1111/j.1751-9004.2008.00093.x
http://dx.doi.org/10.1007/BF00993072

	“When the going gets tough, the tough get going”: Motivation towards closure and effort investment in the performance of cognitive tasks
	Abstract 
	Introduction
	NFC and increased mobilization of effort
	Goal importance
	Means instrumentality
	Overview of the studies
	Study 1
	Method
	Participants
	Measures
	Experimental task
	Task importance

	Procedure

	Results and discussion
	Study 2
	Participants
	Measures
	Procedure

	Results and discussion
	Study 3
	Participants
	Measures
	Procedure

	Results and discussion
	Manipulation check and preliminary analysis
	Hypothesis testing

	General discussion
	Acknowledgements 
	References


