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Abstract

There is an active debate regarding whether the ego depletion effect is real. A recent preregistered
experiment with the Stroop task as the depleting task and the antisaccade task as the outcome task
found a medium-level effect size. In the current research, we conducted a preregistered multilab
replication of that experiment. Data from 12 labs across the globe (A= 1,775) revealed a small and
significant ego depletion effect, &= 0.10. After excluding participants who might have responded
randomly during the outcome task, the effect size increased to ¢= 0.16. By adding an informative,
unbiased data point to the literature, our findings contribute to clarifying the existence, size, and
generality of ego depletion.
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The ego depletion effect refers to the phenomenon that initial exertion of self-control impairs
subsequent self-regulatory performance. It has often been tested in between-subject designs
using a sequential task paradigm. Participants in such studies complete a task that is thought
to require self-control after (a) completing a different self-control task (depletion condition)
or (b) completing a control task that does not require self-control (control condition).
Participants in the depletion condition generally perform worse than those in the control
condition, which is referred to as the ego depletion effect.

According to the strength model of self-control, all acts of self-control draw from a limited
mental resource (Baumeister, Vohs, & Tice, 2007). Initial acts of self-control impair
subsequent self-control performance because they have consumed the limited resource,
leaving insufficient resource for subsequent use. Alternatively, the process model suggests
that what underlies ego depletion is not the consumption of some limited resource but the
motivated disengagement of work to engage in leisure. That is to say, because effortful
control is intrinsically aversive, people generally tend to avoid it. After exerting effortful
control, the aversive feeling would accumulate, which leads people not only to more
strongly avoid further control but also more strongly value and pursue rewards that can bring
gratification (Inzlicht & Schmeichel, 2012).

Regardless of its explanations, observations of the ego depletion effect have had pervasive
influence in social psychology and many related research areas (Friese, Loschelder, Gieseler,
Frankenbach, & Inzlicht, 2018). The effect has been examined in over 600 independent
studies (Carter, Kofler, Forster, & McCullough, 2015) conducted by more than 2,000
researchers (Wolff, Baumann, & Englert, 2018), with various task combinations (for a list of
the most frequently used tasks, see Carter et al., 2015; Dang, 2018). The paper that reported
the ego depletion effect for the first time (Baumeister, Bratslavsky, Muraven, & Tice, 1998)
has been cited over 5,000 times in Google Scholar.

In recent years, however, the ego depletion effect has been challenged on multiple grounds
(see Friese et al., 2018, for a review). Meta-analyses indicate that the effect has been
severely overestimated due to small-study biases and that the existing evidence may not be
sufficient to support the existence of an ego depletion effect (Carter et al., 2015). Perhaps
most notably, a multilab replication effort including 23 laboratories (V= 2,141) did not find
an ego depletion effect that was significantly different from zero, d= 0.04, 95% confidence
interval (CI) [-0.07, 0.15] (Hagger et al., 2016).

Large-scale replication efforts like the one Hagger and colleagues (2016) have done cannot
easily reflect the methodological heterogeneity of ego depletion research (Carter &
McCullough, 2018). Rather than being able to operationalize ego depletion in every possible
way, they need to select a specific combination of self-control tasks for their study. Based on
both conceptual and practical reasons, Hagger and colleagues (2016) chose a letter-crossing
task (that differed in self-control demands between the depletion and control condition)
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followed by a multisource interference task for their replication project. The appropriateness
of this choice has been debated (Baumeister & Vohs, 2016; Dang, 2016; Hagger &
Chatzisarantis, 2016) and it remains possible that the ego depletion effect can be observed
using task combinations other than the one chosen by Hagger and colleagues. Evidence
supporting the existence of an operationalization-specific ego depletion might be difficult to
reconcile with the domain-general assumptions of the strength model of self-control. It
might, however, help to account for the heterogeneity of previous results and open new
avenues for research on self-control processes.

For this reason, we set out to complement the project by Hagger and colleagues with a
second multilab preregistered replication study on the ego depletion effect. For this project,
we selected a procedure that has been reported to produce a substantial ego depletion effect
in a recent preregistered study (Dang, Liu, Liu, & Mao, 2017). Inspired by an up-to-date
meta-analysis (Dang, 2018), those authors selected a Stroop task for the first part of the
sequential task paradigm, because this task might be particularly effective in affecting
subsequent self-control performance. On the subsequent antisaccade task, participants who
completed the Stroop task with incongruent stimuli performed significantly worse than
participants who completed the Stroop task with congruent stimuli, Hedge’s g = 0.48. 95%
CI [0.18, 0.78]. This finding indicates that the specific task combination used by Dang, Liu,
Liu, and Mao (2017) can produce an ego depletion effect. However, on the basis of a single
study, it is difficult to conclude whether it does so in a reliable way. Therefore, we
preregistered and conducted a high-powered multilab project to replicate the experiment by
Dang and colleagues in a standardized way.

Project Organization

This project was initiated by the first author in May 2017. He wrote e-mails to invite
researchers who have conducted ego depletion studies. Thirteen labs across the world (4
from Germany, 1 each from the mainland of China, the United States, Belgium, Italy,
France, the Netherlands, Austria, Hong Kong, and Singapore, respectively) agreed to
participate but the lab from Austria quit at the end of 2017 without collecting any data due to
lacking relevant resources. The remaining 12 labs followed the same protocol to collect data
independently. All labs have experience of doing ego depletion studies and some of them
also participated Hagger et al.’s (2016) replication project.

Preregistered Protocol

The protocol was preregistered in a transparent way in October 2017 (https://osf.io/4mcnf/).
At the same time, materials including questionnaires measuring individual differences, e-
prime scripts with Chinese and English instructions, and description and templates for data
extraction have been uploaded. Each non-English and non-Chinese lab translated the
questionnaire and e-prime instructions into their local language. Translation efforts were
coordinated in the two labs testing Dutch-speaking participants and in the four labs testing
German-speaking participants. All data and analytical scripts are available for replicating the
results reported here (https://osf.io/3txav/).
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Experimental procedure—The experimental procedure was the same as that in Dang et
al. (2017). Participants first completed a short questionnaire measuring three individual
difference variables that might moderate the ego depletion effect: action orientation, lay
theory about willpower, and trait self-control. Next, participants engaged in a Stroop task
and were randomly assigned to the depletion or the control condition. After the Stroop task,
they answered four manipulation check questions before working on the antisaccade task as
the outcome measure. Note that three labs measured the individual differences at the end
rather than at the beginning of the experiment. The timing of the individual difference
measurement was considered as a potential moderator in our auxiliary analyses.

Individual difference measures—Action orientation was measured by the Demand-
Related Action Orientation (AOD)subscale of the Action Control Scale (Jostmann & Koole,
2007). The AOD scale consists of 12 items. Each item describes a demanding situation and
an action-oriented versus a state-oriented coping way. Participants were asked to indicate the
way that best describes their own reaction to that situation. Action-oriented responses were
coded as 1 whereas state-oriented responses as 0. Scores summed for the entire scale could
range from 0 to 12.

Lay theory of willpower was measured by 6 items developed by Job, Dweck, and Walton
(2010). Participants responded on a 6-point scale (1 = strongly disagree, 6 = strongly agree).
Items were scored so that higher values indicate greater agreement with the unlimited-
resource theory.

Trait self-control was measured by the 13-item Brief Self-Control Scale (Tangney,
Baumeister, & Boone, 2004). Participants indicated the extent to which they agree with each
statement on a scale from 1 (strongly disagree) to 5 (strongly agree). Higher scores represent
better self-control.

Depletion manipulation—Participants assigned to the depletion condition completed a
Stroop task in which most trials were incongruent (four different colors, 256 trials, 75%
incongruent, such as“BLUE” with red font and “YELLOW?” with blue font). In the control
condition, all trials were congruent such as BLUE with blue font and YELLOW with yellow
font. In each trial, after a 200 ms fixation, the stimulus (i.e., a color word with a specific font
color) appeared on the screen until the participant pressed the spacebar, which was then
followed by a 500 ms blank screen. Participants were required to read the color of the word
aloud and then press the spacebar to proceed toward the next trial.

Manipulation check measures—After the Stroop task, participants answered four
manipulation check questions regarding effort (“How much effort did you put into the color-
naming task?”), difficulty (“How difficult did you find the color-naming task?”), fatigue
(“How tired do you feel after doing the color-naming task?”), and frustration (“Did you feel
frustrated while you were doing the color-naming task?”) on a 7-point scale (Hagger et al.,
2016).

Outcome measure—Following the manipulation check measures, participants were
asked to finish an antisaccade task (Dang, Xiao, Liu, Jiang, & Mao, 2016; Unsworth,
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Spillers, Brewer, & McMillan, 2011). Their task was to identify three target letters (B, P, and
R) by pressing a corresponding key (the Keys 1, 2, and 3, respectively) as quickly and
accurately as possible. At the beginning of each trial, a fixation cross appeared for 200 ms
on the screen with a black background. A white “=" was then flashed either to the left or
right of the fixation cross for 100 ms, followed by a 50 ms blank screen and a second
appearance of the sign “=" for 100 ms at the same location as the first one. This procedure
made it appear as though the sign “=" flashed on-screen, which would easily grasp
participants’ attention. Following another 50 ms blank screen, the target stimulus (a letter B,
P, or R) appeared in the opposite location of the flashing sign for 100 ms, followed by a
mask (the letter “H™) for 50 ms and the number “8,” which remained on-screen at the same
location as the target stimulus until a response was given. Participants received 30 practice
trials (12 practice trials for learning the response mapping and 18 practice trials for doing the
formal test) and 120 real trials.

Participants—The sample size was determined to be large enough to detect an effect as
large as in the original study (g = 0.48) with 80% power (given a= .05, two-tailed) in each
of the participating labs. Power analysis (G*Power Version 3.1.9.2; Faul, Erdfelder, Lang, &
Buchner, 2007) rendered a target sample size of 140 participants (70 in each of the two
conditions). Therefore, each lab was required to recruit at least 140 participants who should
be between 18 and 30 years, native speakers of the language in which the Stroop color words
were presented and not color-blind. They received course credits, money or a gift, or a mix
of credits and money or a gift as compensation. The compensation level was determined by
local conventions for an experiment lasting for 30-40 min.

There were 1,841 participants in total, of which 1,834 completed the sequential-task
paradigm (i.e., the e-prime script). Those whose age was below 18 or above 30 were
excluded according to the preregistration protocol, which led to 1,775 participants for final
analyses.

Test environment and experimenters—Each participant tested individually in a
behavioral lab. The experimenter had to complete the script by himself or herself at least
once to get familiar with the script. The experimenter needed to make sure the participant
followed the instruction by checking whether the participant’s voice response was consistent
with the font color rather than the meaning of the color word during practice trials in the
Stroop task in the depletion condition, and whether most feedback provided by the computer
were correct during practice trials in the antisaccade task.

Preregistered analyses—According to the preregistration, the data from each lab were
first analyzed separately. The primary dependent variable was the error rate of the
antisaccade task. The reaction times (RT) were also be examined after trimming (i.e., longer
than 2,000 ms and shorter than 200 ms; Unsworth et al., 2011). The #test was used to
examine whether there were differences between the two conditions. Also, regression and
simple slope analyses were used to test the interaction between the depletion manipulation
and each of the three individual difference variables (one by one).
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Next, we used meta-analysis to test the overall effect size of the depletion manipulation. We
chose the random effects model that allowed to test the homogeneity of the effect sizes
across studies by means of the Q statistic (Borenstein, Hedges, Higgins, & Rothstein, 2009).
Because the Qstatistic cannot be compared across meta-analyses, we also calculated the /2,
which is expressed as a percentage and is therefore easy to compare, with levels of 25%,
50%, and 75% representing low, medium, and high levels of heterogeneity, respectively. A
high level of heterogeneity suggests the majority of the differences observed between
individual studies are due to real differences in effect sizes rather than to random sampling
errors.

In order to examine the funnel plot asymmetry, we computed two indices: Begg and
Mazumdar’s (1994) rank correlation (Kendall’s z-b, one-tailed) and Egger’s regression test
(Egger, Smith, Schneider, & Minder, 1997). The analyses were performed by using the
metafor package of R (Viechtbauer, 2010).

To meta-analyze the moderating effects of the individual difference variables, the Liptak—
Stouffer Z-score method was used to combine results across labs, weighted by sample size
(Karg, Burmeister, Shedden, & Sen, 2011; Whitlock, 2005). First, the p values of the
interaction terms were converted to one-tailed p values, with pvalues less than .50
corresponding to the fact that individuals with action orientation, belief about unlimited
resource, and high trait self-control are influenced less by the depletion manipulation, and p
values more than .50 corresponding to the fact that individuals with state orientation, belief
about limited resource, and lower trait self-control are influenced less by depletion
manipulation. Next, these p values were converted to Z-scores using a standard normal curve
such that p values less than .50 were assigned positive Z-scores and p values more than .50
were assigned negative Z-scores. Subsequently, these Zscores were combined by calculating:

k
_ Xi=1wiZi

—_
V2= jw?

where the weighting factor w; corresponds to the sample size of each lab, & corresponds to
the number of total studies, and Zjcorresponds to the Z~score of each lab. The outcome of
this test, Z,,, follows a standard normal distribution and the corresponding probability can be
obtained from a standard normal distribution table.

Zw

Auxiliary analyses—We also conducted a series of auxiliary analyses to further explore
the data. First, we tested whether the estimated effect size of ego depletion was moderated
by factors that pertain to participant characteristics and experimental settings. Second, we
repeated the preregistered meta-analyses and abovementioned auxiliary analyses after
excluding participants who might have responded randomly during the second task. This
exclusion criterion was not preregistered, but we regard the corresponding analyses as an
informative robustness check.
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Preregistered Analyses

Single lab analyses—For the primary dependent variable, the error rate on the
antisaccade task, #tests showed significantly impaired performance in the depletion
condition compared to the control condition in one lab (Baumert, Buchholz, Schmitt, and
Zinkernagel), and marginally significant differences in the same direction in two other labs
(Bentvelzen, Buczny, de Vries, & Homan; Ismail, Jia, and Tan). Lay theory about willpower
interacted with the depletion manipulation to predict the error rate in only one lab (De
Cristofaro, Giacomantonio, and Panno), AR?= .04, p = .014. Action orientation and trait self-
control did not significantly interact with the depletion manipulation in any lab. The
descriptive statistics are shown in Table 1.

For the RT, a marginally significant group difference was observed in only one lab (Ismail,
Jia, and Tan). Lay theory about willpower interacted with the depletion manipulation to
predict the RT in one lab (Kubiak and Wenzel), AR? = .03, p=.034. Action orientation and
trait self-control did not significantly interact with the depletion manipulation in any lab. The
descriptive statistics are shown in Table 2.

Meta-analyses—As shown in Table 3, for the error rate, the weighted average
standardized mean difference between the depletion condition and the control condition was
significant with a small effect size, d= 0.10, 95% CI [0.01, 0.19], Z=2.10, p=.036. The Q
was not significant, Q(11) = 10.40, p = .495, and the # was 0, which indicates that the effect
sizes were rather homogeneous across the participating labs. Neither funnel plot asymmetry
index was significant (Kendall’s = -6=-0.33, p=.153; Egger’s regression coefficient, =
-0.43, p=.680). The forest plot and the funnel plot are shown in Figures 1 and 2,
respectively.

An analogous pattern emerged for the RT. The weighted average standardized mean
difference between the depletion condition and the control condition was small and
significant, = 0.10, 95% CI [0.00, 0.19], Z= 2.01, p=.044. The Qwas not significant,
Q(11) =5.72, p=.891, and the  was 0. Neither funnel plot asymmetry index was
significant (Kendall’s = -6=-0.06, p = .841; Egger’s regression coefficient, £=-0.15, p
=.884). The forest plot and the funnel plot are shown in Figures 3 and 4, respectively.

With regard to the manipulation check measures, as shown in Table 4, the Stroop version
used in the depletion condition was perceived to be more effortful, difficult, and tiring. The
effect sizes were homogeneous as indexed by the nonsignificant Qand low 2. However, on
the item regarding frustration, there was no significant difference between the two
conditions. Effect sizes were not homogeneous for this measure as indicated by the
significant Qand medium /~.

Regarding the moderating effects of individual difference variables, the Liptak—Stouffer 2~
score was calculated for each of the three variables (i.e., action orientation, lay theory about
willpower, and trait self-control) on both the error rate and the RT. As shown in Table 5, the
Liptak—Stouffer Z-score method did not reveal any significant moderation of ego depletion
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except for lay theory about willpower on the RT, Z= 2.06, p=.039, suggesting individuals
with an unlimited-resource theory were influenced less by the depletion manipulation.

Auxiliary Analyses

Lab-level moderators—\We tested whether the estimated effect size from the meta-
analysis was moderated by lab-level factors that pertain to participant characteristics and
experimental settings. There were eight factors and we tested them one by one on both the
error rate and the RT with meta-regression: (1) participants’ average age in each lab
(continuous variable), (2) the percentage of male participants in each lab (continuous
variable), (3) whether the experimenter used a chin fixer (categorical variable: 0 = no, 1 =
yes), (4) whether the experimenter stayed with the participant in the lab (categorical
variable: 0 = no, 1 = yes), (5) the number of experimenters (continuous variable), (6) the
percentage of male experimenters (continuous variable), (7) compensation type (categorical
variable: 0 = course credits, L = money, a gift, or mix of credits and money), and (8) when
the individual difference variables were measured (categorical variable: 0 = at the beginning,
1 = at the ena).

As shown in Table 6, meta-regression showed that there was only one significant moderating
effect. The percentage of male participants moderated the ego depletion effect observed on
the error rate, Qy,=4.00, p=.045, indicating that labs that recruited more male participants
tended to find smaller effect sizes.

Exclusion of random responses—Given three possible responses in the antisaccade
task, guessing probability was 33%. A Binomial test indicates that, when the error rate is
higher than 58.33% (70 errors in 120 trials), the null hypothesis that the participant was
responding randomly cannot be rejected at the significance level of 0.05. That is to say, we
might be confident to say that a participant performed significantly better than random if he
or she had an error rate lower than or equal to 58.33%. Therefore, we repeated the
preregistered meta-analyses and the auxiliary analyses (i.e., metaregressions) after excluding
participants who completed the antisaccade task at levels indistinguishable from chance (i.e.,
who were likely to have guessed when required to identify the target letter).

After excluding participants whose error rate was higher than 58.33% (7= 175 in the
depletion condition and 7= 165 in the control condition), for the error rate, the weighted
average standardized mean difference between the depletion condition and the control
condition was still significant, &= 0.10, 95% CI [0.00, 0.21], Z=1.96, p = .049, as shown in
Table 3. The Qwas not significant, Q(Z1)= 2.89, p=.992, and the # was 0. For the RT, the
weighted average standardized mean difference was also significant after exclusion, d=
0.16, 95% CI [0.05, 0.26], Z=2.93, p=.003. The Q was not significant, Q(11)=7.67, p
=.742, and the # was 0. After exclusion, the Liptak—Stouffer Z-score method did not reveal
any significant moderating effect of the individual difference variables on the ego depletion
effect as shown in Table 5. In addition, as shown in Table 6, meta-regression revealed no
significant lab-level moderators after excluding chance-level performers.
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Discussion

In the current multilab collaborating project, we replicated the ego depletion experiment by
Dang and colleagues (2017). Preregistered meta-analyses revealed small and significant ego
depletion effects on both response accuracy and latency (d= 0.10). After excluding
participants who might have responded randomly on the outcome task, the effect size of the
accuracy remained the same, but the effect size of the reaction time increased to ¢= 0.16.
This effect size estimate was comparable to another recent endeavor in which Garrison,
Finley, and Schmeichel (2019) verified the effectiveness of another depleting task implied by
Dang’s (2018) meta-analysis (i.e., the attention essay task, paired with the Stroop task as the
outcome measure in Study 1 and with the attention network test as the outcome measure in
Study 2) in two preregistered experiments with over 1,000 participants and reported an effect
size d=0.20. Although these results suggest that the ego depletion effect should be real, the
effect sizes might be smaller than previously thought. In order to detect an effect size of
0.10, 0.16, and 0.20 with 80% power (given a= .05, two-tailed), we will need 1,571, 615,
and 394 participants per condition, respectively.

Does this indicate the true effect size of ego depletion is between 0.10 and 0.20? We suggest
the answer is either “yes” or “no.” On the one hand, in the current ego depletion literature
(as well as Hagger et al.’s and our replications), most studies adopted very brief depletion
manipulations that were generally less than 10 min. Participants’ responses to these weak
manipulations could vary to a great extent, with some participants feeling exhausted while
others feeling indifferent or even excited as such tasks may serve to “warm-up” their self-
control (e.g., Lopez, Courtney, & Wagner, 2019; Wenzel, Rowland, Zahn, & Kubiak, 2019).
Therefore, there is a substantive heterogeneity in the size of ego depletion in the literature
and the average effect size is small (e.g., between 0.10 and 0.20). If we continue with these
weak manipulations, the answer is more likely to be yes. On the other hand, if stronger
manipulations were implemented, the answer should be more likely to be no and the effect
size should be increased as the strength of the manipulation increases. Consistently with this
proposition, recent evidence showed that the depletion intensity is positively correlated with
subsequent fatigue perception (Tsai & Li, 2019). When the manipulation lasted for 1 hr or
more, the effect size increased from medium to large (Radel, Gruet, & Barzykowski, 2019;
Sastad & Baumeister, 2018). Future studies need to systematically test the dose-dependent
feature of ego depletion.

In addition, in line with Job et al. (2010), in the full sample, the current project found
supporting evidence on the RT for the moderating effect of lay theory about willpower such
that people with an unlimited-resource theory were influenced less by the depletion
manipulation. Relatedly, a group of studies recently reported reversed ego depletion in
individuals who believed that initial exertion is energizing (Savani & Job, 2017). However,
after excluding participants who might have responded randomly, which might lead to a
more accurate measure of the RT, the moderating effect of lay theory about willpower
disappeared. The lack of robustness, in combination with the fact that lay theories did not
moderate the effect on error rates, indicates that our results do not provide unambiguous
support for a moderating role of lay theories of willpower.
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Finally, since our main purpose was to test whether the ego depletion effect is replicable, the
current research provides little evidence regarding the mechanisms underlying ego depletion.
The observed performance decline after initial exertion may result from insufficient resource
for subsequent acts of self-control (Baumeister et al., 2007) or from reduced motivation to
exert further control (Inzlicht & Schmeichel, 2012). However, our results pave the way for
further theoretical analyses and related empirical examinations because after all it will be
meaningless to debate why there is such a phenomenon if the phenomenon itself cannot be
observed.
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Figure 1.
Forest plot for the error rate.
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Figure 2.
Funnel plot for the error rate.
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Figure 3.
Forest plot for reaction time.
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Figure 4.
Funnel plot for reaction time.
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Table 3.

Meta-Analytical Effect Size Estimates for the Between-Group Difference in Performance on the Antisaccade

Task.

_Fullsample  After Exclusion®

d 95% ClI d 95% ClI
Error rate .10 [0.01,0.19] .10 [0.00,0.21]
Reactiontimes .10  [0.00,0.19] .16 [0.05, 0.26]

aResuIts obtained after excluding participants who might have responded randomly.

*
p<.05.

Aok

p<.0L

*okoA

p<.001.
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Table 4.

Meta-Analytical Parameters of the Manipulations Check Measures.
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d 95% ClI Q 12(%)
Effort 0.50*** [0.40,059] 857 0
Difficulty 1 16*** [1.04,127] 1459 26
Tiredness  gog*** [0.17,0.36] 9.28 0
Frustration ~ -0.02  [-0.15,0.12] 9306™ 52
*
p<.05.
Ak
p<.0L
Ak
p<.001.
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Table 5.

The Liptak-Stouffer Z~Scores for the Moderating Effects of Individual Difference Variables.

—_FullSample  After Exclusion®

Error Rate  RT Error Rate  RT
Action orientation 0.45 -1.27 0.05 -0.85
Lay theory about willpower 0.65 2.06% 1.30 1.10
Trait self-control 0.55 0.20 0.57 0.70

Note. RT = reaction times.
a . . - .
Results obtained after excluding participants who might have responded randomly.
*
p<.05.
H*k
p<.0l.

Aok

p<.001.
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The @y, Values of Meta-Regression.

Table 6.

Full Sample After Exclusion®
Error Rate RT Error Rate RT

Age 0.25 1.05 0.01 0.00
Percentage of male participants 4.00% 1.01 001 0.12
Chin fixer use 1.34 0.01 0.04 0.49
Experimenter presence 0.09 0.01 0.06 0.07
Number of experimenters 2.01 1.60 0.96 0.62
Percentage of male experimenter 1.22 0551 0.12 0.15
Compensation type 0.43 2.63  0.06 0.71
Timing of individual difference measures  0.01 0.03 0.00 0.72

Note. RT = reaction times.

aResuIts obtained after excluding participants who might have responded randomly.

*
p<.05.

Ak
p<.0L.

Aok

p<.001.
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