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Abstract
According to the principle of energy-conservation principle, effort investment is usually reduced in situations that are 
perceived as uncontrollable. This is because when success is recognized as impossible, any effortful actions are no longer 
justified. However, we predicted that individual differences in uncertainty tolerance, i.e., the need for closure (NFC), may 
moderate effort investment in uncontrollable situations. We tested this prediction in two experimental studies in which we 
exposed participants with differing levels of NFC to uncontrollable events, and indexed effort through the assessment of 
systolic blood pressure (SBP) responses. As predicted, in the uncontrollability (vs. controllability) condition, effort invest-
ment decreased significantly among low- but not high-NFC participants. Since gaining certainty and achieving closure is not 
a critical epistemic goal for low-NFC individuals, exerting extra effort to gain certainty is therefore no longer justified. On 
the other hand, high-NFC participants do not withhold their efforts, as they are highly motivated to obtain certainty. These 
results may help to account for contradictory findings in effort-investment behaviour and add substantively to the literature 
concerning motivation toward closure.
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Introduction

For over four decades, the topic of the psychological conse-
quences of facing an uncontrollable situation has attracted 
the attention of motivational, clinical, social, cognitive, and 
developmental psychologists (Bukowski and Kofta 2017; 
Langer and Roth 1975; Mikulincer 1994; Pittman and Pitt-
man 1980; Seligman 1975; Skinner 1995; Weary et  al. 
1993). Being in control, by definition, is the possession of 
the actual or perceived ability to have an impact on present 
events, and the expectancy that the desired outcomes will be 
achieved, and undesired ones will be avoided (Burger 1989). 
Loss of control can be described as a highly aversive state 
which has acute consequences for human well-being and 
performance (Maier and Seligman 1976). Seligman (1975) 
showed that when faced with uncontrollability, organisms 
suffer from cognitive, affective, and motivational deficits. 
Lacking control was associated with passive, apathetic 

responses but also with increased cognitive exhaustion, 
reduced attentional control, and reduced effort investment 
(e.g., Bukowski et al. 2015; Kofta and Sedek 1998; Lef-
court 1976, 1980). These findings are precisely in line with 
Brehm’s Motivational Intensity Theory (MIT, Brehm and 
Self 1989; Wright 1996), which states that when faced with 
an unsolvable task that induces control deficits, an individual 
will disengage from further action. According to the energy 
conservation principle, this is because when success is per-
ceived as impossible, any effortful actions are not justified 
(Brehm and Self 1989; see Gendolla and Wright 2005, for 
an overview). However, when uncertainty related to the 
possibility of success in a given task is high (e.g., due to 
unknown difficulty levels), then only the subjective impor-
tance of success should guide effort mobilization (Brehm 
and Self 1989; Wright 1996). Therefore, it seems justified 
to expect that chronic individual differences in epistemic 
motivation, which determines the subjective importance 
of reducing uncertainty, can modulate the amount of effort 
invested in a given task (Sankaran et al. 2017; Szumowska 
et al. 2017). In the current studies, we focus on the role of 
the motivation to reduce uncertainty when engaged in tasks 
whose solvability cannot be determined.
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Facing unsolvable tasks: effort (de)
mobilization

Wright’s integrative model of human engagement (1996), 
which is based on motivation intensity theory (MIT; 
Brehm and Self 1989; Wright 1996), predicts that in 
any performance situation, a change in effort mobiliza-
tion (manifested in beta-adrenergic activity) should be 
observed that is proportional to task difficulty (e.g., the 
complexity of the task), as long as success is possible and 
worthwhile. Otherwise, when success is not possible and/
or not worthwhile, a decline in effort investment (subdu-
ing beta-adrenergic activation) is usually observed. This 
model has been positively verified on numerous occa-
sions (Richter et al. 2016a, b). For example, Richter et al. 
(2008) showed that participants’ systolic blood pressure 
(SBP) increased along with task difficulty up to the point 
at which the task was impossible to perform, at which 
point the participants’ SBP decreased. However, in line 
with MIT, task demands determined effort mobilization 
directly, but also indirectly, since it is set by the level of 
potential motivation, i.e. the maximum level of effort one 
is willing to invest in the given task. Moreover, the theory 
also assumes that when task difficulty is unknown, the 
amount of invested effort will be determined solely by the 
potential motivation, i.e., one’s motivation to succeed in a 
given performance situation, rather than by the objective 
difficulty of the task (e.g. Gendolla et al. 2012). Poten-
tial motivation can be driven by situational factors (i.e., 
the level of reward) but also by individual ones, such as 
chronic motives (e.g., the motives to be consistent, accu-
rate, certain etc.). All of these factors should be consid-
ered when discussing coping responses to uncontrollability 
(Ford and Brehm 1987). Thus, we claim that, when the 
difficulty of the task is unknown (i.e., the possibility of 
succeeding is uncertain), the amount of effort invested in 
it should be guided by an individual’s motivation to reduce 
uncertainty, rather that the objective performance settings. 
Thus, in our studies, we aim to investigate how individual 
differences in the tolerance of uncertainty modulates the 
level of one’s potential motivation, and therefore can shape 
the effort investment in uncontrollable situations i.e., when 
the difficulty level is unknown.

Motivation toward closure, uncontrollability, 
and effort investment

Individual differences in tolerance of uncertainty can 
be understood in terms of the Need for Cognitive Clo-
sure construct (NFC, Kruglanski 1989). NFC refers to an 

individual’s aversion towards uncertainty and the desire 
to rapidly reduce it when experienced. Individuals high in 
NFC desire firm, certainty-providing knowledge, whereas 
individuals low in NFC are open to prolonging uncertainty 
(Kruglanski 1989). Previous studies have shown that peo-
ple with high NFC prefer effort-minimizing strategies in 
task performance situations (see Kruglanski and Webster 
1996; Roets et  al. 2015). However, other studies have 
revealed that they can invest more effort in task perfor-
mance than their low-NFC counterparts when faced with 
ambiguous tasks or experimentally evoked uncertainty 
(Kossowska et al. 2018). This effort investment pattern of 
NFC has also been demonstrated in psychophysiological 
studies when the only instrumental option to restore cer-
tainty was effortful performance (effort indexed as SBP, 
Szumowska et al. 2017) or when a task was unsolvable, 
but important (effort measured at the neurocortical level, 
Kossowska et al. 2019). A similar pattern of results was 
found in research performed by Richter et al. (2012), who 
addressed a related problem. In the study of Richter et al., 
however, the focus was on the interaction of objective 
task difficulty and NFC on engagement-related myocar-
dial beta-adrenergic activity. They found that high- (vs. 
low-) NFC participants, when faced with a difficult task 
(due to its complexity), showed increased PEP (pre-ejec-
tion period) reactivity, indicating higher levels of mental 
effort. Our research here aims at extending those findings 
by focusing on the NFC when the difficulty of the task 
is unknown, i.e., its solvability cannot be determined. 
Following Wright and Brehm (1984), who distinguished 
between uncertainty related to the objective difficulty of 
the task (for instance, its complexity) and uncertainty 
about how to exercise control over performance/outcome, 
we assume that the second kind of uncertainty is cru-
cial in the context of un(controllability). So, in contrast 
to Richter et al. (2012), who focused on the first type of 
uncertainty (manipulating the objective difficulty of the 
task), we are more concerned with the second type, i.e., 
uncertainty about how to act in order to succeed in a given 
task (manipulated by the perceived solvability of the task, 
when the objective difficulty remains unknown). This 
type of behavioural uncertainty is a central state defining 
uncontrollability (Bukowski and Kofta 2017; Kofta and 
Sedek 1999).

In terms of MIT, we argue that differences in NFC (as an 
important chronic goal seeking to reduce uncertainty) should 
set the different levels of potential motivation in a task per-
formance situation when the level of difficulty remains 
unknown (uncontrollability), and therefore, in turn, should 
guide the level of invested effort. In such circumstances, 
individuals high in NFC should have high potential motiva-
tion since gaining certainty is their focal goal. Therefore, 
when faced with uncontrollability, these individuals should 
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prolong their effort investment. Conversely, for low-NFC 
individuals, gaining certainty is not an essential epistemic 
goal, therefore exerting effort to reduce uncertainty is not 
justified, i.e., the potential motivation of low-NFC indi-
viduals should be low in uncontrollable situations. In other 
words, these participants should disengage by withholding 
effort when faced with uncontrollable events (this assump-
tion is presented in Fig. 1).

Overview of the studies

To test these predictions, we ran two experimental studies in 
which we assigned participants to uncontrollability vs. con-
trollability conditions, and observed their effort investment 
patterns. Following the definition of effort as the mobiliza-
tion of resources for action, we operationalized it via beta-
androgenic activation as manifested in Systolic Blood Pres-
sure (for an overview, see: Silvestrini and Gendolla 2019). In 
Study 1, uncontrollability was induced using a computerized 

version of Behavioural Helplessness Training (BHT; Kofta 
and Sedek 1989), and in Study 2, we used Informational 
Helplessness Training (IHT; Sedek and Kofta 1990). In 
Study 1, during the BHT, the participants in the control-
lability condition were provided with feedback related to 
their actual performance, whereas in the uncontrollability 
condition, pre-determined random order false feedback was 
provided. Thus, in controllability conditions, the level of dif-
ficulty was known to participants, while in uncontrollability 
conditions, it remained unknown. In Study 2, in the course 
of IHT, no feedback at all was provided in either condition, 
so participants did not receive any information about the 
objective difficulty of the task, i.e., its solvability. In both 
studies, we measured NFC on a scale (Kossowska 2003).

In line with MIT, we predicted the main disengagement 
effect, i.e., that participants would show lower effort mobi-
lization in the uncontrollability condition (in contrast to the 
controllability condition). In addition, we also expected 
that effort investment patterns (as measured by SBP) in 
these conditions would be moderated by NFC. Thus, we 

Fig. 1  Predictions of effort 
investment in uncontrollability 
(vs. controllability condition), 
guding by the potential motiva-
tion (high–high NFC, and low–
low NFC)
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anticipated that individuals low in NFC would show an 
effort disengagement pattern (decreased SBP) when faced 
with uncontrollability i.e., participants would withhold their 
effort in the uncontrollability condition (vs. the controlla-
bility condition). In contrast, high NFC individuals would 
prolong their effort engagement because, in both the control-
lability and uncontrollability conditions, engagement should 
be equally justified for high NFC individuals. More spe-
cifically, although in the controllability condition, for both 
high and low NFC individuals, effort investment would be 
justified (high potential motivation), in the uncontrollabil-
ity condition, only high-NFC people should be sufficiently 
motivated to persist in engaging effort, whereas low-NFC 
participants should not (low potential motivation).

Study 1

Method

Participants

Eighty-one participants, mostly undergraduate students, 
were asked to take part in the experiment; they received 
financial compensation of 20 PLN (approx. $5). Data from 
three participants were excluded before the data analysis 
stage because of their low accuracy rates obtained in the 
controllability condition (52, 55, and 57% of overall correct 
responses). The remaining sample of seventy-eight partici-
pants consisted of 47 females and 25 males (M age = 25.03, 
SD = 5.77). We ran an a priori power analysis (G*Power 
3.1, Faul et al. 2009) with a small effect size of f 2 = 0.10 
and power at 0.80 (Cohen 1988). This showed that a sample 
of 81 participants would be necessary for any moderation 
analysis in the multiple regression model  (R2 increase due to 
the addition of a single regression coefficient) to obtain the 
assumed power. We did not conduct any statistical analyses 
before completing the collection of data. All participants 
gave informed written consent before the experiment in 
accordance with the Institutional Review Board.

Measures

The need for closure (NFC) was measured at the beginning 
of the experiment with the long version of the Need for Cog-
nitive Closure Scale (Webster and Kruglanski 1994; Polish 
version by Kossowska 2003). The scale consists of 33 items 
divided into five subscales: preference for order and struc-
ture, predictability of future contexts, affective discomfort 
occasioned by ambiguity, closed-mindedness, and decisive-
ness. Since the decisiveness subscale has been argued to be 
related to a different underlying process, and to also tap into 
the ability construct (Roets and van Hiel 2007), it was not 

included in further analyses. A global NFC score was calcu-
lated by averaging responses from all the items (Cronbach’s 
α = 0.84, M = 3.54, SD = 0.58).

Uncontrollability manipulation

Uncontrollability was induced using a computerized ver-
sion of the Behavioural Helplessness Training (BHT). The 
task used to evoke an experience of uncontrollability, devel-
oped by Kofta and Sedek (1989), was based on the original 
research on learned helplessness in humans (Hiroto and 
Seligman 1975). The task consisted of six concept-forma-
tion problems. For each problem, twelve screens with two 
stimulus patterns (figures) on each were presented to the par-
ticipant. Each figure featured the following dimensions: (a) 
size (small or large), (b) shape (triangle or circle), (c) surface 
(plain or striped), (d) position of line (at the top or bottom of 
the figure), and (e) the size of the letter “r” in the middle of 
the figure (lowercase or uppercase). In the uncontrollability 
condition, pairs of figures were shown sequentially, and par-
ticipants were asked to select one from each pair of figures, 
indicating what they thought the solution to the problem 
was. They were instructed that, by paying attention to the 
feedback administered by the program (“right” or “wrong”), 
one could determine the correct feature of the figure. How-
ever, in the uncontrollability condition, the feedback was 
administered in a pre-determined random order, such that 
each participant was given 50% “right” and 50% “wrong” 
feedback on each problem. After the presentation of each 
problem, a list of ten features (solutions) was presented to 
the participants, and they were then asked to indicate the 
answer by pressing the corresponding key on the computer 
keyboard. The list of problems was identical as in uncontrol-
lability conditions, however the feedback provided during 
the task always accurately informed the participants of their 
actual performance. Thus, in the controllability condition 
(as opposed to the uncontrollability one), it was possible 
for the participants to determine the diagnostic feature of 
the figure, and so correctly solve all the problems by pay-
ing attention to the feedback provided, and thus adjust their 
effort accordingly. In both conditions, the time available to 
make a decision was unlimited.

Systolic blood pressure

Effort was assessed by measuring SBP, which is a widely 
used and accepted index of sympathetic nervous system 
activation indicating effort investment (Gendolla and Sil-
vestrini 2015; Light 1981; Wright 1996). To obtain cardiac 
response indices, change scores were computed for each par-
ticipant by subtracting the baseline data average (during a 
relaxing, 8-min video before the task) from the mean of the 
measurement obtained during the task (Llabre et al. 1991). 
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We also collected diastolic blood pressure (DBP) and heart 
rate (HR), but did not analyze these as they are not reliable 
indexes of effort (Table 1). 

Procedure

Participants upon arrival were asked to sign a consent form. 
On being seated in front of a computer screen, they were 
asked to fill in the NFC questionnaire, which was admin-
istered on-line. Next, they performed the concept forma-
tion task, which was the uncontrollability manipulation 
(Behavioral Helplessness Training; BHT, see Sedek and 
Kofta 1990). Participants were randomly assigned to one of 
two experimental conditions: uncontrollability or control-
lability. Finally, they were thanked and debriefed. The task, 
which was programmed in E-Prime version no. 2, was dis-
played on a 24-inch gaming monitor at a viewing distance of 
50 cm. Cardiovascular measurement was continuously taken 
throughout the whole task with beat-by-beat sampling. Sys-
tolic blood pressure (SBP) was assessed using the Finometer 
Midi Model-2 (Finapres Medical Systems, Amsterdam, the 
Netherlands), which measures finger arterial pressure using 
finger cuffs (Penaz 1973).

Results and discussion

Baseline cardiovascular values

First of all, we tested whether there were any effects stem-
ming from baseline measures of NFC, conditions, or the 
interaction of both. This analysis was performed to ensure 
that we could calculate a reliable cardiovascular change 
index. We ran model 1 in the PROCESS macro (Hayes 
2013). The experimental conditions were coded: 0—con-
trollability, 1—uncontrollability. We found no main effect 
of NFC (b = 2.03, SE = 6.44, t = 0.31, p = 0.7538, 95% CI 
[− 10.81; 14.87]) nor of experimental conditions (b = 3.33, 
SE = 38.50, t = 0.09, p = 0.9313, 95% CI [− 73.43; 80.09]) 
on SBP values. Also, there was no significant interaction 
between the experimental conditions and NFC (b = − 0.65, 
SE = 9.94, t = − 0.06, p = 0.9485, 95% CI [− 20.47; 19.18]).

Cardiovascular change

We tested our main prediction that the level of NFC would 
moderate the effects of uncontrollability on invested effort: 
as with the baseline measures, we used the PROCESS macro 

Fig. 2  Differences in effort 
investment (indexed with SBP) 
depending on condition for 
high and low NFC individuals 
separately (Study 1)

Table 1  Means and standard deviations (in parentheses) for cardiovascular measures (SBP, DBP and HR) taken under (un)controllability manip-
ulations

Baseline Task

SBP (mmHg) DBP (mmHg) HR (bpm) SBP (mmHg) DBP (mmHg) HR (bpm)

Study 1
 Controllable condition 122.82 (17.68) 73.55 (12.41) 80.67 (8.67) 126.73 (20.58) 75.68 (14.05) 81.69 (9.01)
 Uncontrollable condition 123.97 (21.48) 74.53 (17.16) 76.11 (10.32) 123.41 (19.58) 75.49 (15.77) 77.54 (10.14)

Study 2
 Controllable condition 126.73 (10.21) 79.05 (5.65) 80.61 (4.05) 133.64 (11.19) 82.29 (13.44) 81.91 (6.44)
 Uncontrollable condition 124.18 (9.99) 76.90 (8.81) 82.64 (4.06) 129.19 (12.13) 79.13 (15.36) 79.90 (5.88)
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(Hayes 2013, model 1). The experimental conditions again 
were coded: 0—controllability, 1—uncontrollability, and 
this variable served as a predictor in the tested model. We 
used a continuous measure of NFC as the moderator, and 
we used systolic blood pressure as the dependent variable. 
We found a weak main effect of uncontrollability on SBP 
(b = − 34.29, SE = 17.39, t = − 1.97, p = 0.0524, 95% CI 
[− 68.94; 0.36]). There was no significant relation between 
NFC and SBP alone (b = − 2.87, SE = 2.85, t = − 1.01, 
p = 0.3166, 95% CI [− 8.54; 2.80]). Additionally, there was 
a marginally significant interaction between the experi-
mental conditions and NFC (b = 8.39, SE = 4.51, t = 1.86, 
p = 0.0668, 95% CI [− 0.60; 17.38]). Simple slope condi-
tional analysis revealed that low-NFC participants invested 
less effort in the uncontrollability condition in comparison 
to the controllability one (b = − 6.19, SE = 3.00, t = − 2.06, 
p = 0.0426, 95% CI [− 12.17; − 0.21]). The slope for high-
NFC individuals remained positive and nonsignificant, 
(b = 1.75, SE = 2.96, t = 0.59, p = 0.5558, 95% CI [− 4.14; 
7.64]), revealing that there were no differences between the 
uncontrollability and controllability conditions for them. All 
of the above results can be seen in Fig. 2.

Consistent with the predictions, we obtained the main 
effect of withholding effort by participants when the uncon-
trollability condition prevailed in comparison to when condi-
tions were controllable. Importantly, low-NFC individuals 
followed this pattern, whereas high-NFC participants did 
not. However, the interaction effect obtained was statistically 
weak, which may have been due to the exclusion of partici-
pants with low accuracy from the initial sample size; there-
fore, the study might be underpowered. It is also probable 
that the type of applied uncontrollability manipulation was 
too weak, in the sense that by receiving feedback, the partici-
pants’ level of experienced uncertainty was low. Given all of 
this, we decided to run another study using a manipulation 
that more directly affects the uncertainty-related aspect of 
uncontrollability (Bukowski et al. 2015). This manipulation 
involves zero feedback being provided to any of the partici-
pants, which additionally increases the level of uncertainty 
regarding the solvability of the performed tasks. Moreover, 
a manipulation of this sort should be more suited to our 
research goal i.e., when task difficulty is unknown, effort 
should be proportional only to the importance of success 
(for an overview, see: Gendolla et al. 2012). Additionally, 
we decided to pre-select a sample of low- and high-NFC 
participants to ensure that we addressed people differing 
in motivational characteristics, as well as to achieve the 
required statistical power.

Study 2

Method

Participants

Forty-five volunteers took part in the experiment; they each 
received financial compensation of 20 PLN. The sample con-
tained 27 females and 18 males (M age = 24.29, SD = 3.57). 
All participants gave informed written consent before the 
experiment, in accordance with the Institutional Review 
Board. Before the experiment, a group of 295 students (242 
women, 53 men; mean age = 25.91, SD = 6.59) filled out 
the NFC Scale (Webster and Kruglanski 1994; Kossowska 
et al. 2003). The NFC scores were then used to create two 
groups, one with higher (> 90th percentile) and one with 
lower (< 10th percentile) NFC. Our decision to increase the 
statistical power of the study by using a pre-selected sample 
of participants (EGA, Extreme Group Approach) who were 
either very high or very low in the crucial variable, was 
based on a suggestion from Preacher et al. (2005). Thus, 
when running an a priori power analysis (G*Power 3.1, Faul 
et al. 2009), we assumed a larger effect size than in Study 1: 
f 2 = 0.20 and power at 0.80 (Cohen 1988). This showed that 
a sample of 42 participants would be necessary for modera-
tion analysis in the multiple regression model  (R2 increase 
due to adding a single regression coefficient) in order to 
obtain the assumed power. We did not conduct any statistical 
analyses before we finished collecting the data. All partici-
pants gave informed written consent before the experiment, 
in accordance with the Institutional Review Board.

Measures

Need for closure (NFC) was measured at the beginning of 
the experiment with the long version of the Need for Cog-
nitive Closure Scale, identical to the one used in Study 1 
(Cronbach’s α = 0.82, M = 3.44, SD = 0.70). The NFC scores 
were used to create two groups with higher (> 90th percen-
tile) and lower (< 10th percentile) NFC scores.

Uncontrollability manipulation

Informational Helplessness Training (IHT) was used to 
induce an experience of uncontrollability. The procedure 
was based on the original manipulation, as previously devel-
oped, and described by Sedek and Kofta (1990). This proce-
dure has been reliably shown to evoke a sense of uncontrol-
lability and irreducible uncertainty (Kofta and Sedek 1999). 
The procedure consisted of six discrimination (concept-for-
mation) problems with twelve trials for each problem. In 
each trial, participants were presented with one figure on the 
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screen with a fixed presentation time of 5000 ms. Figures 
could vary on five dimensions: (a) size (small or large), (b) 
shape (triangle or circle), (c) surface (plain or striped), and 
(d) the position of a line (at the top or bottom of the figure), 
and (e) the lettercase of the letter ‘r/R’ in the middle of a 
figure (lowercase ‘r’ or uppercase ‘R’). Participants were 
told that by using information displayed during each trial 
(i.e., ‘yes’ or ‘no’ accompanying the figure presented on the 
screen) they could resolve the problem, that is, identify the 
target feature of the figures. It was explained that ‘yes’ indi-
cates the presence of (e.g., the figure is a lowercase, striped 
triangle), and ‘no’ indicates the absence of the target feature 
in the figure (e.g., the figure is a small, stripped circle). After 
being exposed to the twelve figures, each participant was 
given a full list of the possible solutions and was asked to 
select one. All participants were informed that all the tasks 
were solvable. The task was explained and demonstrated on 
an example, which was solvable. The actual manipulation 
began after a solvable practice trial and having ensured that 
participants understood the nature of the task.

In the uncontrollability condition, participants were asked 
to perform six unsolvable discrimination problems (i.e., the 
sequence of ‘yes’ and ‘no’ indications regarding the presence 
of the target feature was arranged in such a way that each 
possible hypothesis of a problem solution received 50% con-
firmatory and 50% disconfirmatory evidence). Thus, in real-
ity, it was not possible to solve any of the tasks. Importantly, 
the participants were provided with zero feedback regarding 
the correctness of their choices of the six target features.

In the controllability condition, participants performed 
six solvable discrimination problems (i.e., by using the 
‘yes’ and ‘no’ information presented with each figure, it 
was actually possible to reach the correct solution). As was 
the case in the uncontrollability condition, participants in 
the controllability condition were also provided with zero 
feedback regarding their performance. This lack of feed-
back for in both conditions is a specific characteristic of the 
informational helplessness induction procedure, which was 
developed to examine the impact of irreducible uncertainty 
related to uncontrollable events on task performance (Kofta 
and Sedek 1999).

Manipulation check

Three questions measured perceptions of certainty, difficulty, 
and control after the manipulation to assess its efficiency 
(How certain are you that you were accurate when doing the 
tasks? How difficult did you find the tasks? To what extent 
did you feel that you had control over your performance?). 
Participants answered using a 7-point scale (e.g., from 1—
absolutely no control, to 7—full control).

Systolic blood pressure

As in Study 1, effort was assessed by measuring SBP. To 
obtain cardiac response indices, change scores were com-
puted for each participant by subtracting the baseline data 
average (taken during a relaxing, 8-min video before the 
task) from the mean of measurement from the task. We also 
collected diastolic blood pressure (DBP) and heart rate (HR) 
but did not analyse them as they are not reliable indexes of 
effort.

Procedure

Participants upon arrival were asked to sign the consent 
form. They were then seated in front of a computer screen 
and asked to perform a concept formation task: the (un)con-
trollability manipulation (Informational Helplessness Train-
ing; IHT). Participants were randomly assigned to one of 
two experimental conditions, every two participants (select-
ing at random within the same NFC level group, whether 
high or low) were randomly assigned to either the uncon-
trollability or controllability condition. Having completed 
the IHT task, participants were asked a set of questions 
regarding the efficiency of the manipulation (manipulation 
check); then they were thanked and debriefed. The experi-
ment was conducted in the same laboratory as Study 1, so 
all the technical aspects were identical to those in Study 1, 
such as the software used for procedures and the equipment 
used to harvest cardiovascular data.

Results and discussion

Manipulation checks

To check the effectiveness of the uncontrollability manip-
ulation, we compared the conditions using Univariate 
ANOVA tests. In the uncontrollability condition (vs. 
controllability), we found significantly lower scores for 
perceived control in the uncontrollability vs controllabil-
ity condition: Muncontrollability = 1.78, SDuncontrollability = 0.85 
vs .   M con t ro l lab i l i t y  =  5 .63 ,   SD con t ro l lab i l i t y  =  1 .21 , 
F(1,45) = 157.51, p < 0.0001, η2 = 0.420, and for per-
ceived certainty of being correct when performing 
the tasks:  Muncontrollability = 1.74,  SDuncontrollability = 1.21 
vs .   M con t ro l lab i l i t y  =  5 .58 ,   SD con t ro l lab i l i t y  =  1 .10 , 
F(1,45) = 173.56, p < 0.0001, η2 = 0.419. Participants 
in the uncontrollability condition scored higher on 
the item that assessed the perceived difficulty of the 
tasks:  Muncontrollability = 5.13,  SDuncontrollability = 1.63, 
 Mcontrollability = 2.79,  SDcontrollability = 1.74, F(1,45) = 22.49, 
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p < 0.001, η2 = 0.174. The results proved the efficiency of 
the manipulations.

Baseline cardiovascular values

First, we tested whether there were any effects of NFC, con-
dition, or the interaction of both on a baseline measure. This 
analysis was performed to ensure that we could calculate 
a reliable cardiovascular change index. We ran model 1 in 
the PROCESS macro (Hayes 2013). The experimental con-
ditions were coded: 0—controllability, 1—uncontrollabil-
ity condition. We found no main effect of NFC (b = 20.04, 
SE = 19.61, t = 1.02, p = 0.3335, 95% CI [− 24.34; 64.42]) 
nor of condition (b = 10.16, SE = 7.28, t = 1.39, p = 0.1967, 
95% CI [− 6.33; 26.64]) on the raw SBP value. Also, there 
was no significant interaction between the experimental 
conditions and NFC (b = − 8.68, SE = 11.66, t = − 0.74, 
p = 0.4759, 95% CI [− 35.06; 17.71]).

Cardiovascular change

To test our main prediction that the level of need for clo-
sure would moderate the effects of uncontrollability on the 
invested effort, we used the PROCESS macro (Hayes 2013, 
model 1) again. The experimental conditions were again 
coded: 0—controllability, 1—uncontrollability condition; 
this variable served as a predictor in the tested model. We 
used NFC as the moderator and systolic blood pressure as 
the dependent variable.

We found a significant main effect of condition on 
SBP (b = − 7.67, SE = 3.31, t = − 2.31, p = 0.0256, 95% 

CI [− 14.35; − 0.98]), showing that participants withheld 
their effort investment in the uncontrollability condition. 
There was also a significant and negative relation solely 
between NFC and SBP (b = − 17.90, SE = 7.80, t = − 2.29, 
p = 0.0269, 95% CI [− 33.64; − 2.15]). Importantly, there 
was a significant interaction between the experimental con-
dition and NFC (b = 12.40, SE = 4.84, t = 2.56, p = 0.0142, 
95% CI [2.62; 22.17]), revealing that participants with low 
NFC withdrew their effort more in the uncontrollability 
condition than in the controllability condition (b = − 7.67, 
SE = 3.31, t = − 2.31, p = 0.0256, 95% CI [− 14.35; − 0.98]). 
The slope for high-NFC individuals remained positive but 
nonsignificant (b = 4.73, SE = 3.53, t = 1.33, p = 0.1879, 95% 
CI [− 2.40; 11.86]). All of the above results are shown in 
Fig. 3.

The results presented replicate the findings of Study 1, 
providing support for the hypothesis regarding the moderat-
ing impact of NFC on effort investment. More specifically, 
we observed a decreased effort-mobilization pattern that was 
manifested in decreased SBP among low- but not high-NFC 
individuals in the uncontrollability condition as compared to 
the controllability one. This means that low-NFC individuals 
disengage from the task since resolving ambiguous situa-
tions is less of a focal goal for them. High-NFC individu-
als, however, are sufficiently motivated to persevere in the 
engagement of effort in such circumstances.

General discussion

In these studies, we addressed the role of the Need for Clo-
sure as a moderator of the disengagement effect when expe-
riencing uncontrollability. We assumed that NFC would 
modulate the level of potential motivation, and thus shape 
the effort investment pattern detected when difficulty is 

Fig. 3  Differences in effort 
investment (indexed with SBP) 
depending on condition for 
high and low NFC individuals 
separately (Study 2)
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unknown. In fact, we were able to observe this main effect 
of uncontrollability on effort, as measured with SBP, i.e., 
all the participants withheld their engagement in uncontrol-
lable situations as compared to controllable situations. This 
result replicates a very large number of previous findings 
(Bukowski et al. 2015; Kofta and Sedek 1998; Lefcourt 
1976, 1980). Moreover, in line with our expectations, in 
the first study, we found an interaction between NFC and 
effort response to un(controllability), albeit a weak one. 
Specifically, low-NFC individuals disengaged from the task 
(decreased SBP) in the uncontrollability condition, whereas 
their high-HFC counterparts, those with a high level of moti-
vation to reduce uncertainty, continued to invest effort in the 
given experimental settings. We argue that this stems from 
the fact that, among low-NFC individuals, a low degree of 
importance is attached to gaining certainty, leading to a low 
potential motivation to invest effort. It is plausible that, if 
the task context were to make it clear that the concept for-
mation problems are unsolvable, for example, by providing 
participants with actual feedback on their performance, then 
high NFC individuals would most probably also withhold 
their efforts. Still, it is precisely the uncertainty factor that 
seems to motivate those who score high in NFC to prolong 
their effort investment in the task, whereas this is not the 
case for their low-NFC counterparts. The results obtained 
are in line with some previous findings showing that, while 
the effort investment of low-NFC individuals is affected 
only by the objective difficulty of the task, those with high-
NFC are driven more by the outcome relevance case i.e., the 
goal of gaining certainty; in other words, achieving closure 
(Viola et al. 2015). In a task performance situation, closure 
is equivalent to attaining certainty that the task requirements 
(the goal presented in the task instructions) have been or will 
be met (e.g., Chiu et al. 2000; Szumowska and Kossowska 
2017).

An alternative explanation of the findings could be that 
those with high NFC perceived the task situation as not as 
uncontrollable and hopeless as their counterparts, rather than 
perceiving it in terms of the level of behavioural challenge 
posed (Wright 1996). This interpretation is in line with the 
Motivational Readiness Theory by Kruglanski et al. (2014), 
which states that the willingness or inclination to act in the 
service of a desire is determined by two factors: the Want 
state, and the Expectancy of being able to satisfy it. These 
factors, however, are not independent because when people 
want something very much, they consider it more achievable 
and likely (Kruglanski et al. 2014).

Importantly, these results show what Ford and Brehm 
(1987) postulated: that when examining motivational phe-
nomena that are as complex as the experience of uncontrol-
lability, it is crucial to test not only one type of factor, i.e., 
the motivation induced by the experimental settings, but also 
individual human chronic motives. In previous studies on the 

motivational consequences of uncontrollability, researchers 
focused predominantly on the solvability aspect of tasks; 
hence, it was claimed that people tend to disengage when 
they face unsolvable situations (Kofta 1993; von Hecker and 
Sedek 1999). By including the chronic motivation to reduce 
uncertainty as a factor, we showed that certain individuals 
maintain their investment of effort in uncontrollable situa-
tions, even if it is objectively unjustified.

The findings we obtained also supplement the existing 
research examining the impact of NFC on various physi-
ological measures (e.g., Kossowska et al. 2019; Szumowska 
et al. 2017; Sankaran et al. 2017). Furthermore, our research 
extends the results described by Richter et al. (2012), who 
found that NFC moderates the impact of task difficulty on 
engagement-related myocardial sympathetic responses. 
Specifically, when task difficulty was high, PEP reactivity 
was also elevated for high NFC participants. Our findings 
reveal a similar pattern with respect to the moderating role 
of NFC on effort investment, indexed in our studies by the 
SBP measure. A notable difference between the Richter et al. 
(2012) study and ours is that the current findings show that 
what impacts effort investment besides task difficulty, and 
focus one the role of uncertainty about how to exercise con-
trol over a task. Also, the reaction to this uncertainty varies 
between people who differ in their chronic motivation to 
achieve cognitive closure. The results reveal certain moti-
vational pre-conditions that diminish the tendency to disen-
gage from effortful activity when faced with uncontrollable 
situations, in which the level of uncertainty is extremely 
high; the results thereby supplement previous findings on 
effort investment in such cases (Bukowski et al. 2015; Kofta 
and Sedek 1998; Lefcourt 1976, 1980). On a more general 
note, our research parallels those showing that the energy 
conservation principle has a number of important boundary 
conditions.

A further aspect of this research worth highlighting is that 
being high in NFC can also carry some potentially adverse 
implications. The primary motivational mechanism that 
accounts for people’s tendency to disengage with unsolvable 
situations is known as the resource conservation principle 
(Brehm and Self 1989). In other words, there is no point in 
wasting resources when there is no chance of achieving a 
positive outcome in a given case. This mechanism prevents 
us from unnecessary exhaustion, so the investment pattern 
that high-NFC individuals display in situations in which 
there is no right solution to a problem, and therefore no 
necessity to invest more effort could be deemed dysfunc-
tional. Indeed, this could indicate a certain form of cognitive 
and motivational rigidity. This observation could be valuable 
in the field of clinical psychology since individual differ-
ences in uncertainty tolerance can shape the treatment pro-
cess of major depressive disorders. This is especially of rel-
evance, due to the fact that a failure in goal disengagement, 
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when it is objectively justified by the insolvability within the 
context (unattainable goals), is associated with higher levels 
of depressive symptomatology, higher degrees of stress, and 
increased levels of emotional upset (Wrosch et al. 2007).

A potential weakness of the research presented here might 
be the effort index used. Systolic Blood Pressure is not an 
ideal indicator of motivational effort from a biological stand-
point as it is not only driven by the sympathetic nervous 
system activity, but is also influenced by total peripheral 
resistance, which is sometimes modulated by the parasym-
pathetic system. However, SBP is still strongly influenced 
by the force of heart contractions (Wright 1996). Moreo-
ver, SBP is commonly used as an indication of effort in a 
large body of research showing that it responds well to the 
changes in task difficulty or success importance (see Gen-
dolla et al. 2012; Wright and Kirby 2001, for overviews). 
Lastly, a possible limitation of this research comes from the 
under-powered sample size in Experiment 1.

To conclude, the results we obtained show that there 
are dynamic and individually related differences in effort 
investment patterns when experiencing uncontrollability 
conditions. Further research is needed to address the more 
general question concerning the dispositional and situational 
conditions which motivate people to exert mental effort in 
circumstances that evoke high uncertainty and are beyond 
one’s personal control.
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