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Abstract

The first goal of this study is to examine the capacity of prominent survey-based effort
proxies to predict real effort provision in children. Do children who “talk the talk”
of hard work also “walk the walk” and make costly effort investments? The second
goal is to assess how objective and subjective effort measures are related under
two conditions: intrinsic (nonincentivized) motivation and extrinsic (incentivized)
motivation. We measure objective “real” effort using three tasks and subjective self-
reported effort using four psychological characteristics (conscientiousness, need for
cognition, locus of control and delay of gratification) to understand to what extent
material incentives affect the cognitive effort of children with different self-reported
personalities. Data stem from real-effort experiments carried out with 420 fifth
grade students from primary schools in Madrid, Spain. We find that some of the
subjective and objective effort measures are positively correlated. Yet the power of
personality to predict real effort is only moderate, but greater and more so in the
extrinsic than the intrinsic motivation condition. In particular, need for cognition and
conscientiousness are the most relevant correlates of objective effort. Overall, we
find there is a big difference between saying and doing when it comes to exerting
effort, and this difference is even larger when there are no direct material incentives
in place to reward effort provision.
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Background and Motivation

Personality traits have been argued to be crucial for socio-economic achievement
(Kautz et al., 2014), making them an important factor in understanding social mobility
(Doren & Grodsky, 2016; Hsin & Xie, 2017; also see Holtmann et al., this issue).
There is evidence that personality traits are more predictive of relevant life outcomes
than 1Q, especially when it comes to health (Borghans et al., 2016). A recent meta-
analysis suggests that personality is as decisive for achievement as family background
(Roberts et al., 2007). Moreover, childhood personality is especially malleable, ren-
dering social interventions especially effective at an early age (Kautz et al., 2014).
However, the precise mechanisms by which childhood personality traits affect life
outcomes remain nebulous as the proper way to measure personality traits continues
to be disputed (Lechner et al., 2019; Rimfeld et al., 2016). Similarly, there are con-
cerns about social desirability bias in survey-based personality measures (cf. Radl &
Miller, this issue) and recent evidence suggests that the long-term impact of psycho-
logical traits such as delay of gratification is less robust when fully accounting for
unobserved heterogeneity (Watts et al., 2018).

We propose that theoretically, the impact of children’s characteristics like conscien-
tiousness or delay of gratification should be largely mediated by actual behavior, par-
ticularly effort (Cubel et al., 2016). This implies that there may be certain personality
profiles that are more willing to engage in effort (Cassar & Meier, 2018). Children
with such a profile would also have higher self-control and be more likely to keep their
goals in mind, thus achieving superior educational outcomes. Hence, it is important to
understand the ability of (subjectively measured) personality to predict (objectively
measured) real effort. Do children who “talk the talk” of hard work also “walk the
walk” and make costly effort investments?

Furthermore, previous studies have shown that individuals with certain personality
traits may respond differently to incentives (Borghans et al., 2008; Cubel et al., 2016).
Based on standard economic theory, we propose that incentivizing task performance
has a positive effect on exerted effort. Moreover, given individual heterogeneity, we
further theorize that children with specific personality configurations will respond
stronger to incentives.

This article presents first evidence from a large-scale study on cognitive effort car-
ried out in Spain. We examine the capacity of four prominent psychological scales
(conscientiousness, need for cognition, locus of control (LOC), and delay of gratifica-
tion) to explain real effort provision. Participants performed three different tasks: the
Slider (Gill & Prowse, 2012), AX (Gonthier et al., 2016) and Simon tasks (Cespon
etal., 2016) in two conditions. In the extrinsic motivation condition, they were offered
material incentives and in the intrinsic motivation condition, performance was not
linked to rewards.
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Our contribution is threefold. First, we show to which extent the selected survey-
based effort proxies predict observed effort intensities under laboratory conditions.!
Second, we test to which extent effort provisions depend on whether material incen-
tives are provided for task performance. Third, we assess whether children with cer-
tain personality profiles are more susceptible to incentive effects.

Literature Review and Conceptual Considerations
Real Effort

In economics, effort is usually defined in opposition to ability. Mostly, it refers to how
hard people try in a given task, in contrast to the skill needed for its completion. Real-
effort tasks “measure the behavior of participants given specific observable tasks”
(Charness et al., 2018, p. 75). While some effort tasks depend on cognitive capacity,
such as performing mathematical operations, other tasks, such as sorting gravel by
color into pots (Demel et al., 2019) or adjusting the position on a digital slider (Gill &
Prowse, 2012), are considered mostly independent of it.

In psychology, effort is a subjective phenomenon referring to “the degree of engage-
ment with demanding tasks” employing executive functions (Westbrook & Braver,
2015, p. 396; Duckworth et al., 2019). Cognitive effort is similar to the concept of
“cognitive load” (Paas et al., 2003), but also explicitly includes motivation. Executive
functions are “processes that control and regulate thought and action” (Friedman et al.,
2006, p. 172), and are underpinned by processing speed, attention, impulse control, and
similar characteristics. They enable flexible thinking and inhibitory control and allow
individuals to exert self-control during effortful tasks (Miyake & Friedman, 2012).

Combining the approaches to effort from psychology and economics, in this study,
objective effort is considered as an individual’s performance in real-effort tasks
demanding minimal ability, while engaging various executive functions. After control-
ling for fluid intelligence, this approach provides an objective observable assessment
of an individual’s effort behavior in a laboratory setting.

Personality Traits as Effort Proxies

Previous research has assessed the relationship between self-reported personality traits
and effort, as measured by task performance on executive functions, but the amassed
evidence is inconsistent. In some studies, personality and effort in executive function
tasks are positively correlated (Duckworth & Kern, 2011; Malanchini et al., 2019),
while in others, this relationship is mostly indistinguishable from zero (Buchanan,
2016; Unsworth et al., 2009). The meta-analysis by Duckworth and Kern (2011)
reports correlations among executive function tasks and various self-reported person-
ality traits that are weak, yet, statistically significant. Unsworth et al. (2009) find
almost no correlation between self-reported conscientiousness and executive func-
tions. Buchanan (2016) describes how certain personality dimensions are correlated to
self-reported executive functions, but not particularly to actual performance on execu-
tive function tasks.
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In this study, we consider four different personality traits®: (a) conscientiousness,
(b) need for cognition, (c) LOC, and (d) delay of gratification. These particular scales
are chosen because the theoretical concepts they are designed to capture are directly
relevant to effort. Although each scale emphasizes additional aspects that go beyond
effort as such, close associations with real effort should be expected.

One of the most widely used models of personality is the Big Five model specifying
five personality dimensions: extraversion, agreeableness, conscientiousness, neuroti-
cism, and openness (John et al., 2008). Among these traits, conscientiousness
“describes socially prescribed impulse control that facilitates task- and goal-directed
behavior” (John et al., 2008, p. 138). Thus, conscientiousness is the Big Five personal-
ity factor directly related to self-control and goal maintenance. Similar to the related
concept of grit, it is seen as a determinant of the attainment of goals that require effort-
ful self-control, such as academic achievement (Duckworth et al., 2019).

Need for cognition is a personality characteristic used in psychology to assess the
“tendency to engage in and enjoy thinking” (Cacioppo & Petty, 1982, p. 116), refer-
ring to the intrinsic motivation of individuals toward cognitive effort. Individuals with
high need for cognition are, therefore, more likely to engage in cognitive effort will-
ingly (Inzlicht et al., 2018; Sandra & Otto, 2018). Indeed, need for cognition has been
shown to predict academic performance in children and high school students (Keller
et al., 2019). Malanchini et al. (2019) pool various measures to create “superfactors”
of openness, which is composed of multiple measures including need for cognition,
and also of conscientiousness, which is composed of grit and related scales. These
“superfactors” of openness and conscientiousness have a moderate association with
executive function performance. A different study reports that need for cognition pre-
dicts cognitive effort, and concludes that it is an important component of intrinsic
motivation (Sandra & Otto, 2018).

In addition, motivation is related to an individual’s perception of control. This per-
ception is captured by LOC (Rotter, 1990): if internal attributions are made, one
believes that events and experiences depend on one’s choices and actions, which
encourages one to actively pursue goals. If external attributions are made, one believes
that outcomes depend on uncontrollable elements, such as luck or fate (Rotter, 1990).
An internal LOC is associated with positive outcomes that require effortful self-disci-
pline, such as educational achievement and better health (Murasko, 2007) as well as
more inequality acceptance (see Aguiar et al., this issue). A related construct, merito-
cratic beliefs, refers to people’s casual conceptions about social mobility in society at
large (Mijs, 2019).

LOC has been linked to various executive functions, from working memory to
impulse control, based on the hypothesis of shared biological antecedents (Declerck
et al., 2006). Individuals with an internal LOC have superior self-regulation abilities
(Declerck et al., 2006). Internality of LOC is not very different to high self-esteem and
low neuroticism (Judge et al., 2002), making it fundamental in achieving results. Even
so, some researchers find that LOC does not predict accuracy of responses or reaction
time in executive function tasks (Muir et al., 2019).
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Another aspect of personality related to self-regulation is delay of gratification. It
allows individuals to be patient and to keep their focus on long-term goals instead of
momentary pleasure. One of the early mechanisms proposed to capture this measure
was the famous marshmallow test (Mischel et al., 1972). In our survey, children were
asked to answer the question: “Imagine someone wants to give you a gift. Would you
prefer receiving one gift today or two next week?” (Blossfeld & Rofbach, 2019).
Although the reward is hypothetical in our case, studies show that real and hypotheti-
cal rewards in intertemporal choice decisions yield comparable results (Bickel et al.,
2009; Brafias-Garza et al., 2020). Delay of gratification correlates with positive out-
comes in life, such as better health or less crime (Moffitt et al., 2011). Similar to the
related concept of patience, delay of gratification increases with age, and correlates
with educational outcomes (Sutter et al., 2019). In economics, there is a closely related
literature on time preferences (or future discounting; see the contribution by Bortolotti
et al., this issue).

Failing to account for cognitive ability when studying the relation between person-
ality and executive functions can confound results (Malanchini et al., 2019; Unsworth
et al., 2009). Fluid intelligence has a separate effect on academic ability even after
controlling for processing speed (Malanchini et al., 2019). Researchers also found that
the relation between executive functions and intelligence in early childhood ranges
from low to moderate depending on the executive function considered (Willoughby
et al., 2010). Fluid intelligence is positively related to inhibition, shifting and working
memory (Friedman et al., 2006, 2008). For this reason, fluid intelligence is an impor-
tant factor to be considered when studying the relation between personality traits and
effort.

Taken together, there is mixed evidence of the multifaceted relationship between
personality and effort. Therefore, there is a need for an in-depth assessment of whether
personality scales related to self-regulation are indeed reliable indicators of effort as
behavior. To this end, we select established measures, such as conscientiousness, LOC
and delay of gratification, which are often used as proxies of effort, and also a less
studied measure—need for cognition—that is closely linked theoretically. Overall, we
expect that these subjective measures of effort, are positively associated with objective
effort, measured as task performance.

Hypothesis 1: The correlation between subjective and objective measures of effort
is positive.

Rewarding Effort

Cognitive effort is costly. An approach integrating economic and psychological
insights posits that individuals will engage in cost-benefit analyses to choose optimal
cognitive effort engagement (Westbrook & Braver, 2015). The costs of effort include
biological (energy expenditure), emotional (boredom) and opportunity costs (of fore-
going other rewarding activities; Kurzban, 2016; Sandra & Otto, 2018). The benefits
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of effort include the emotional pleasure found in achieving goals and solving difficult
tasks, especially among intellectually curious individuals (Ryan & Deci, 2000; Sandra
& Otto, 2018; Segal, 2012).

One way to increase the benefit side of this cost-benefit analysis is through piece-
rate rewards (Sandra & Otto, 2018). Based on standard economic theory, contingent
rewards have a motivational effect on individuals (Benabou & Tirole, 2003). Once
extrinsic rewards are tied to the successful realization of a task that has a clearly
defined and measurable goal, individuals will strive to increase their output.

Extrinsic rewards boost performance by facilitating cognitive control during task
completion (Van Steenbergen et al., 2009). When incentives are attached to perfor-
mance in executive function tasks, younger individuals respond faster and make fewer
mistakes (Schmitt et al., 2015).

Hypothesis 2: Objective effort is higher in the extrinsic condition as compared
with the intrinsic condition.

However, evidence also shows that extrinsic rewards may crowd out intrinsic moti-
vation (Benabou & Tirole, 2003; Sandra & Otto, 2018). Indeed, individuals respond
differently to incentives depending on their personality traits, for example, intellectu-
ally curious individuals are less responsive to incentives (Borghans et al., 2008).
Similarly, conscientiousness has also been shown to positively affect productivity
(Cubel et al., 2016).

Based on the literature briefly summarized above, we expect individuals with a
perception of control to have superior performance in the extrinsic condition. If they
believe that rewards depend on their own effort and if they have the ability to control
their impulses, they will respond to the piece-rate incentives and engage effortful self-
regulation for task performance. In contrast, individuals who have intrinsic motivation
when it comes to orderliness, focus and consistency, and who find pleasure in thinking
will also make an effort in the absence of incentives. To sum up, we propose that:

Hypothesis 3: Conscientiousness (Hypothesis 3a) and need for cognition
(Hypothesis 3b) have stronger associations with intrinsic effort, as compared with
(Hypothesis 3¢) LOC and (Hypothesis 3d) delay of gratification, which conversely
have stronger associations with extrinsic effort.

Data and Methods

Experimental Design

Real-effort experiments were carried out from October 2019 to February 2020. The
target population was Sth-grade primary school students in the broader urban area of
Madrid, Spain. Schools were randomly selected from a sampling frame stratified by
neighborhood income quartile and school type (public, private, mixed). We approached
school administrations by sending them a letter of invitation to participate in our
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project and followed up via telephone. The study was framed as an extracurricular
activity where children visit the university campus and learn about higher education,
while also performing fun activities and tasks. Each parent signed a consent form and
data protection agreement prior to child participation in the experiment. The entire
experimental process was reviewed by the ethics board and data protection officer at
University Carlos III of Madrid, and approved. The response rate at the school level
was approximately 30%. The sample comprises of 420 students, the vast majority
between 10 and 11 years of age.?

All participants carried out three real-effort tasks chosen to address the differences
between the interdisciplinary approaches to defining and understanding effort and tak-
ing into account that measuring effort involves “task impurity” (Miyake & Friedman,
2012). Thus, we proposed a multidimensional assessment of effort, with three tasks
focusing on different executive functions. By assessing these various types of execu-
tive functions, as well as controlling for cognitive ability, our framework should allow
for the mitigation of variance not relating to actual effort.

The first of these tasks was the “Slider Task,” one of the most popular real-effort
tasks used in experimental economics, focusing on processing speed and goal mainte-
nance (Gill & Prowse, 2012). In this task, participants saw 48 lines on their computer
screens with sliders positioned at the left extreme of the line. The objective of the task
was to move as many sliders as possible to the middle of the line in 2 minutes. The
countdown timer was visible at the top of each computer screen.

The “AX-Continuous Performance Task” (AX-CPT) is used in psychology to
assess switching between proactive and reactive cognitive control (Gonthier et al.,
2016). In this task, a trial consists of a pair of letters appearing one at a time. If partici-
pants saw the letter “A” followed by the letter “X” (or the sequence A — X), they were
instructed to press the blue key on their keyboard, if they saw any other sequence, they
were told to press the orange key.*

The “Simon Task” is a cognitive psychology task focused on inhibition and atten-
tion (Cespon et al., 2016). In this task, participants saw an arrow on their computer
screen, pointing either left or right. These arrows randomly appeared on different sides
of the screen (left, middle, or right). If the arrow pointed left, participants were
instructed to press the orange key on the left-hand side of the keyboard, and if the
arrow pointed right, they were asked to press the blue key on the right-hand side of the
keyboard, regardless of the arrow’s position on the screen. Arrows were presented
until a response was registered or timed out.

The objective of both the AX-CPT and the Simon task was to respond correctly to
as many trials as possible in 120 seconds. For both tasks, subjects were told that the
faster they responded, the more trials they would see, but were cautioned not to sacri-
fice accuracy for the sake of speed.

The experimental setup included an intrinsic and an extrinsic condition. In the
intrinsic condition, participants did not receive any points for responding correctly to
trials, yet were instructed to try their best. In the extrinsic condition, material incen-
tives were provided in the form of points to be accrued for successful task completion.
At the end of the experimental session, students could spend the accumulated points
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Table 1. Outline of the Experimental Setup.

Outline Time

Task I:

¢ Instructions + Control Questions + Practice Round(s) Approx. |5 min

Leisure task:

e Instructions + Practice Rounds | Round of 1.5 min for each
leisure task

Task I:

e Intrinsic condition 2 Rounds of 2 min each

e Extrinsic condition 2 Rounds of 2 min each

Task 2:

e Instructions + Control Questions + Practice Round(s) Approx. 10 min

e Extrinsic condition 2 rounds of 2 min each

Task 3:

e Instructions + Control Questions + Practice Round(s) Approx. 10 min

e Extrinsic condition 2 Rounds of 2 min each

on a menu of toys (ranging from a widget spinner to a Lego set). Children were
informed they could take home the selected toys at the end of the day when the extrin-
sic condition was introduced.

Many studies have found that including a leisure task in the experimental design
uncovers incentive effects which are otherwise undetectable (Araujo et al., 2016;
Corgnet et al., 2015; Goerg et al., 2019). Without a leisure task alternative, participants
might exert effort in the lab simply because there is no opportunity cost of working on
the tasks. This is not reflective of effortful tasks in the real world, since people almost
always have the option to spend their time doing something else. Therefore, we
decided to include leisure tasks in our experimental design. At the beginning of each
2-minute round, participants had to choose between completing the task or playing
one of two mouse-based leisure tasks (a puzzle or a ball-bouncing game).

The order in which participants received the tasks varied by group. Participants
always performed the first task under the intrinsic scheme first, and then carried out
the first task, along with the remaining two tasks, under the extrinsic scheme, as can
be seen in Table 1. Thus, for each participant we have one observation of her objective
effort measure under the intrinsic condition and three observations of her objective
effort measure under the extrinsic condition. Data in Table 2 further illustrate the sam-
ple size for each task order. To sum up, 164 (75 + 89) subjects performed the slider
task in the intrinsic condition, 186 (71 + 115) performed the AX task, and, finally, 70
subjects performed the Simon task for the intrinsic condition. Note that all subjects
performed all of the three tasks in the extrinsic condition, thus rendering a sample size
of 420 for this condition.

After the experimental session, children had a break that lasted approximately
45 minutes, where they visited the university campus, had a snack, and had time to
play freely. After this leisure break, they returned to the laboratory and performed a
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Table 2. Sample Size by Task Order.

Task order Sample size
Slider-AX-Simon 75
Slider-Simon-AX 89
AX-Slider-Simon 115
AX-Simon-Slider 71
Simon-AX-Slider 70
Total 420

5-minute fluid intelligence test followed by a survey with questions about their
sociodemographic status, effort-related psychological scales and personality traits,
among others.

Measures

Conscientiousness is a measure of three items from the Pictorial Personality Traits
Questionnaire for Children (Mackiewicz & Cieciuch, 2016). Need for cognition is a
measure of four items assessing enjoyment and engagement in knowledge pursuit
(BeiBlert et al., 2014). LOC is measured through six items (Jakoby & Jacob, 1999).
Three items reflect internal LOC, and three items reflect external LOC. Both subscales
are included as separate measures with higher values representing internal control.

Conscientiousness, need for cognition and LOC were each measured on 5-point
labeled Likert scales. Items were averaged to obtain the final measures and standard-
ized prior to estimation. The dichotomous measure for delay of gratification is used in
the German National Educational Panel Study (Blossfeld & Rof3bach, 2019). All per-
sonality measures have been previously validated in the original studies mentioned
above and have been found to be reliable. Items depart somewhat from the original
scales due to translation into Spanish and simplification into a child-friendly form (see
Table B1 in Appendix, available in the online supplement).

Cognitive ability is measured by fluid intelligence using Raven’s progressive matri-
ces test (Raven et al., 1996). Children were asked to complete as many matrices as
possible in 5 minutes. This measure was standardized for use in the regression models.
Other variables included as controls in the regression analyses are the age of the par-
ticipants measured in months and their sex. Since participants had to use a mouse in
the Slider task, we determine children’s familiarity with the use of keyboards and
computer mice on a 4-point scale. Socioeconomic status is controlled for via dummy
variables measuring the neighborhood income where the children’s school is located
(in quartiles within the overall income distribution of the Madrid region). Task order
is controlled for via dummy variables.

We used multiple imputation via chained equations for missing values. In addition
to the variables used in the analytical models, indicator variables containing teacher
observations for each student regarding potential learning or behavioral difficulties
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were also included in the imputation procedure. While descriptive analyses are per-
formed using nonimputed data only, 25 sets of imputed data are employed in the mul-
tivariate model estimations.

Model Design

We estimate multilevel linear mixed models, with pupils nested in 18 school classes,
clustering standard errors at the class level, to analyze whether survey-based effort
proxies predict real effort provision. The model is as follows:

Yy =o+Px; +u; +eg;, (1)

where y; is the effort measure, x; is a vector with the survey-based effort proxies
and control variables of student i in class j, and 3 is a vector of the corresponding
fixed effects. Furthermore, u; is the random effect of class j, a residual component
capturing the unobservable values characterizing the class, shared by all its students.
Therefore, o.+u; is the random intercept of class j. Lastly, €; are the residual com-
ponents at the student level, assumed to be independent among students and among
u;.

The effort measure in the intrinsic incentive scheme is the number of total correct
responses standardized within each task. Since each participant has three observations
of effort in the extrinsic incentive scheme, we sum the standardized values of the num-
ber of total correct responses for each of the three tasks, and restandardize the mea-
sure. In both incentive schemes, effort measures for participants who played the game
instead of doing the task were coded as having zero total correct responses in that
round. In the Appendix (available in the online supplement), we show model estimates
for two additional outcomes related to the AX and Simon tasks: (a) the response accu-
racy and (b) the average reaction times of the correct responses, as commonly used in
the psychology literature.

Results

In Figure 1, correlations between real effort in the intrinsic and the extrinsic motiva-
tion conditions and personality traits are presented. The associations between the
objective and subjective measures of effort present a heterogeneous pattern: only need
for cognition and conscientiousness are significantly associated with performance in
the extrinsic scheme. These findings lend only very partial support to Hypothesis 1,
especially considering the surprisingly low magnitudes of the coefficients.

Figure 2 shows the average number of total correct responses in one round in the
intrinsic versus extrinsic incentive schemes within each task. The samples in the
extrinsic schemes are restricted to the participants who did the same task as in the
intrinsic scheme, therefore our total sample is divided across the three tasks.® The
main difference between the intrinsic and extrinsic scheme is driven by choosing to
play a game or not, with far more participants playing a game in the intrinsic scheme
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Figure |I. Correlations of main variables.

Note. Correlations reported in each panel. Correlations with delay of gratification are point-biserial
correlations. Delay of gratification coded as follows: 0 = prefers one gift today, | = prefers two gifts in
| week.

*p < .10, ¥p < .05. FFFp < 0I.

than in the extrinsic scheme. This difference is statistically significant at the 5%
significance level or better, across the three tasks. When we compare only the level
of effort in the tasks by looking at the version without subjects doing leisure tasks,
we can see that while the difference in effort between the incentive schemes is
much smaller, it is still significant at the 1% significance level for the Slider and
AX tasks. However, the difference in effort between the incentive schemes is not
statistically significantly different for the Simon task, which could be due to the
small sample size. In sum, we find a clear incentivization effect on real effort, in
line with Hypothesis 2.

To check if this increase in total correct responses in the extrinsic scheme could be
due to a learning effect, we analyze the change in either the total correct responses or
the accuracy between rounds. As can be seen from Table D1 in the Appendix (avail-
able in the online supplement), we can safely say that participants make more of an
effort in the extrinsic scheme than in the intrinsic scheme (apart from in the Simon
task), and that this is not driven by a learning effect.

Table 3 presents regression results from the multilevel model in Equation (1) for the
intrinsic effort measure. Personality variables are introduced separately in Models 1 to
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Figure 2. Difference in effort by incentive scheme for each task.

Note. For comparability, all scores refer to one round. The difference between the incentive schemes
was calculated using a paired t-test clustering standard errors at the class level. The error bars refer to
the standard error, after clustering standard errors at the class level.

*p < .10, ¥p < .05. FFFp < 0.
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4, and jointly in Model 5. Examining the associations between objective and subjec-
tive effort, we only find a (marginally) statistically significant effect for need for cog-
nition in Model 2, confirming Hypothesis 3b.

Table 4 is the analog of Table 3 for the extrinsic condition, where participants were
rewarded points for each trial correctly answered, and each slider correctly placed. In
terms of subjective effort, both conscientiousness (although only marginally) and
need for cognition are associated with objective effort in Models 1 and 2, respec-
tively. Once introduced jointly in Model 5, only need for cognition preserves a mar-
ginally statistically significant, yet diminished, association. These results are contrary
to our expectations in Hypothesis 3¢ and Hypothesis 3d, as the effect of LOC and
delay of gratification do not reach statistical significance neither in the intrinsic nor
in the extrinsic condition. Notably, fluid intelligence is strongly associated with task
performance in the extrinsic condition. The fact that this was not the case in the
intrinsic condition suggests that rewards effectively incentivize effort among more
intelligent children.

In the first half of Table 5, similar regressions are presented for both the intrinsic
effort measure, as well as performance by task in the intrinsic condition.® The only
statistically significant association, although only marginally significant, is that
between the intrinsic effort measure and need for cognition. The lower half of Table 5
presents the estimation results for the extrinsic incentive scheme. The effect of consci-
entiousness and need for cognition on task performance are driven by the AX-CPT and
Simon tasks. Additionally, delay of gratification has a marginally statistically signifi-
cant effect for the Slider task performance, thus lending partial support to Hypothesis
3d. From Tables 4 and 5, it becomes clear that subjective effort is a better predictor of
objective effort in the extrinsic condition. However, results should be interpreted cau-
tiously when referring to specific task performance, as the sample size varies for each
model in the intrinsic condition (see Table 2).

We performed various sensitivity analyses (see Appendix, available in the online
supplement) and found that the reported results remain qualitatively similar and are
robust to treatment of missingness and outlier exclusion.” As an alternative outcome
variable, we ran models on the difference in effort levels between the intrinsic and
extrinsic incentive schemes. We found that none of the measures were statistically
significantly different from zero, suggesting that the additional effort provided in the
piece-rate condition was not systematically related to personality. Additionally, we
considered interactive effects between sex and personality traits and find that, for most
personality characteristics, there were no significant gender differences in the way
they affect effort provisions, although subjective and objective effort seems to be
somewhat more closely related among boys than among girls.

Discussion

What difference is there between self-reported and exerted effort? We report novel
evidence from a large-scale study about the factors contributing to real effort provision
among primary school children. We draw on novel data from laboratory experiments
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carried out in Spain with a sample of 420 subjects aged around 10 to 11 years. We
assess the interplay between personality characteristics and incentivization in deter-
mining the effort displayed in three different cognitive tasks. The study delivers five
contributions to the existing literature.

First, personality characteristics overall are demonstrated to have a limited capac-
ity to explain children’s real effort provision in the laboratory. Most bivariate cor-
relations are not statistically significant and the largest measured correlation is only
r = .17. After controlling for potential confounders, need for cognition and consci-
entiousness have robust significant effects on real effort, while LOC (internal and
external) and delay of gratification do not. In terms of magnitude, the largest effect
is found for conscientiousness: for example, an increase of one standard deviation in
this personality trait increases average extrinsic effort by 14% of a standard devia-
tion. These findings are broadly in line with previous meta-analyses indicating that
executive functions and self-reported personality traits are moderately correlated, at
best (Duckworth & Kern, 2011). This may indicate that many children are poor
evaluators of their own effort engagement, or that their survey answers are subject
to social desirability bias.

Second, providing material incentives—in the form of accrued points convertible
into chosen toys—Ied to a significant increase in effort as compared with when no
rewards were offered. Our study adds to the literature showing substantive incentive
effects (Borghans et al., 2008; Dellavigna & Pope, 2018; Sandra & Otto, 2018; Schmitt
etal., 2015), which underpin the proposed interpretation of task performance as effort.

Third, looking for the specific personality profiles related to the willingness to exert
effort, the subjective personality scale showing the most consistent association with
objective effort is need for cognition, in both the intrinsic and extrinsic condition.
Sociologists and economists should take note of the proxy ability of need for cognition
(Cacioppo & Petty, 1982), a personality scale that is relatively unknown outside of
psychology. Unexpectedly, conscientiousness has a significant influence on effort pro-
vision only when rewards were in place, but not in the intrinsic condition. Neither delay
of gratification nor internal or external LOC can consistently predict students’ effort.

Fourth, we propose a synthetic effort measure that averages performance across
three standard tasks requiring the use of different executive functions—and control for
the score on a matrix-based (nonincentivized) fluid intelligence test, to neutralize the
residual influence of any cognitive abilities. When comparing the three tasks employed
in the study, there were a few notable differences. The AX-CPT was slightly more
affected by personality—specifically by need for cognition and conscientiousness—
than the other two and, as additional analyses show, also less affected by fluid intelli-
gence. All considered, we conclude that conscientiousness and need for cognition are
more relevant for those tasks underpinned by effort invested in proactive and inhibi-
tory control (AX-CPT task), while delay of gratification could be a better predictor of
effort put into processing speed (Slider task).

Fifth, the study contains some specific lessons for cross-disciplinary dialogue.
Real-effort tasks are employed in behavioral economics with the purpose of minimiz-
ing the influence of ability. However, performance in the Slider task, developed and
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mostly used by economists, is significantly correlated with fluid intelligence, but only
when material incentives are in place (as is typically the case in experimental econom-
ics, but rarely in psychological studies). On the other hand, psychological personality
scales such as conscientiousness and LOC have stronger associations with incentiv-
ized than with nonincentivized effort, again at odds with the dominant disciplinary
paradigm.

This study has several limitations. First, the experimental design limited the sample
size for the intrinsic condition, requiring a careful interpretation of these results. This
decision was driven by the need to avoid participant fatigue, especially since executive
function performance can be affected by excessively long sessions. Thus, our sample
is not balanced across the incentive schemes (we have more observations in the extrin-
sic condition), and it is also not balanced across the three tasks (we have fewer obser-
vations for the Simon task). Second, despite our effort to make the questionnaire as
child-friendly as possible, we cannot rule out that null results were driven by measure-
ment error. Third, since this is a cross-sectional study, we cannot assess the longitudi-
nal effects of personality or the stability of effort across the life course, which should
be assessed in future studies.

Conclusion

The main goals of this study were (a) to understand to which extent psychological
scales, which are often used as proxies of effort, are able to predict children’s observed
effort intensities and (b) to test just how much the association between subjective and
objective effort depends on material incentives. The key conclusion is that there is a
big difference between saying and doing when it comes to exerting effort, and this dif-
ference is even larger when there are no direct material incentives in place to reward
effort provision.
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Notes

1. For stylistic purposes, we use different terms (personality scales, subjective effort measures,
survey-based effort proxies) to refer to the selected personality traits that are conceived as
relevant for effort. We call them subjective, because they are purely self-assessed whereas
objective effort (also referred to as exerted or real effort) is measured through observable
behaviors.

2. Please note that throughout the article, the terms noncognitive/soft skills, personality/
psychological traits, self-reported effort, effort proxies, and subjective effort refer to these
four personality variables.

3. One participant is excluded from the analyses of the extrinsic condition due to technical
issues experienced during the experiment.

4. In order to make it easier for the participants, a blue sticker was placed on the “L” key of
the computer keyboard and an orange sticker was placed on the “S” key and these keys
were referred to by their color instead of their letter. Please see the Appendix (available
in the online supplement) for additional details regarding the tasks and the experimental
design.

5. In the first two bars, or in the “subjects doing leisure tasks included” version, the total
correct responses are averaged across both rounds, with participants who played games
coded as having zero total correct responses in that round. In the second two bars, or in the
“subjects doing leisure tasks excluded” version, we removed the effect of game playing
and only analyzed the effort in the tasks. This was done by only studying the total correct
in one round of each incentive scheme. If participants played a game in one of the rounds,
the number of total correct responses from the other round was included. If no game was
played, the total correct was averaged across both rounds, and only if participants played
games in both rounds were they excluded.

6. For comparability purposes, results in column 1 of Table 5 show a stacked version of the
results in Models 1 through 4 in Tables 3 and 4. Columns 2, 3 and 4 present the equivalent
coefficients for the task performance in the Slider, AX-CPT, and Simon tasks, respectively.

7. We also checked if the number of times a child chooses to perform the task instead of play
one of the games was related to one of the subjective measures. We found that need for
cognition was the only measure that was statistically significant at the 5% level or better.
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