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Abstract

When making a moral judgment, people largely care about two factors: Who did
it (causal responsibility), and did they intend to (intention)? Since Piaget’s seminal
studies we have known that as children mature they gradually place greater emphasis
on intention, and less on mere bad outcomes, when making moral judgments. Today
we know that this developmental shift has several signature properties. Recently, it has
been shown that when adults make moral judgments under cognitive load they exhibit
a pattern similar to young children; that is, their judgments become notably more
outcome-based. Here, we show that all of the same signature properties that
accompany the outcome-to-intent shift in childhood characterize the “intent-to-
outcome” shift obtained under cognitive load in adults. These findings hold important
implications for current theories of moral judgment.

Keywords: Moral judgment, punishment, wrongness, deliberation



Effect of cognitive load

1. Introduction

Human moral judgment is largely organized around two factors: causal
responsibility for harm, and intent to harm (Cushman et al., 2013; Malle et al., 2014;
Piaget, 1932; Trémoliére & Djeriouat, 2016; Young et al., 2006, 2007; Young,
Camprodon, et al., 2010; Young, Nichols, et al., 2010; Young & Saxe, 2011). These
factors structure moral judgment across diverse cultures (Barrett et al., 2016) and from
an early age-most clearly by around 5 years of age but potentially within the first 14
months of life (Cushman et al., 2013; Hamlin, 2013; Hamlin, Mahajan, et al., 2013;
Hamlin, Ullman, et al., 2013; Mulvey et al., 2020; Nobes et al., 2009, 2016; Sommerville
et al., 2013). Thus, a major goal of contemporary research is to understand how causal
and mental state representations are integrated during moral judgment (Buon et al.,
2016; Cushman et al., 2013; Killen et al., 2011; Malle et al., 2014; Margoni & Surian,
2016).

Many key insights have come from studies of child development. In particular,
children’s moral judgments show increasing sensitivity to a harmdoer’s intent as they
mature. For instance, seminal studies by Piaget (1932) showed that 6-year-old children
will blame a person for accidental harms (e.g., a large ink spot created accidentally)
more than intentional harms (e.g., purposefully creating a small ink spot). Subsequent
work has found this so-called “outcome-to-intent” shift consistently and extensively
(Armsby, 1971; Baird & Astington, 2004; Costanzo et al., 1973; Cushman et al., 2013;
Imamoglu, 1975; Killen et al., 2011; Margoni & Surian, 2020; Piaget, 1932; Shultz et al.,
1986; Yuill & Perner, 1988; Zelazo et al., 1996; cf Nobes et al., 2016, 2009) while at the

same time finding signatures of this shift at younger ages than Piaget, as early as 3to 4
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years of age (Margoni & Surian, 2020). Although originally characterized in relatively
simple terms, we now understand that it is a quite complex pattern of developmental
changes, as we review below.

Notably, recent work suggests that when adults make moral judgments under
cognitive load they exhibit a more child-like pattern of response (Buon, Jacob, et al.,
2013). Specifically, adults judge accidental harms much more harshly under cognitive
load than at baseline. Importantly, this is not due to an inability to determine whether
the agent in question behaved intentionally or caused harm. This pattern of results may
reflect a decrement in the ability to incorporate information about intentions into adults’
moral judgments induced by cognitive load. Alternatively, it might reflect the prioritizing
of information about outcomes over information about intentions. Either way, these
results clearly show that adults under load make moral judgments exhibiting a more
child-like pattern of responding.

How should we interpret the similarities in moral judgment between young
children and adults under cognitive load? One possibility is that the evaluative
processes underlying moral judgment in early childhood remain intact in adulthood and
express themselves unimpeded in the presence of cognitive load. This possibility is in
conflict with Piaget’s model of moral judgment according to which intent-based moral
judgment fully replaces outcome-based moral judgment during development. Insofar
as the early childhood mode of judgment is revealed under conditions of cognitive load,
specifically, it is more in line with the general class of proposals which suggest a
combination of automatic and controlled contributions to moral judgment (e.g. Greene,

2008), and to decision-making more generally (Evans, 2008; Sloman, 2014; Stanovich
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& West, 2000). In this case, the influence of outcomes on moral judgment is apparently
a relatively automatic process, and becomes dominated or modulated by a resource-
dependent process which asserts the influence of intentions. Thus, adult moral
judgment is dominated by the controlled, intent-based process under ordinary
circumstances, but the enduring automatic, outcome-based process can be revealed
under cognitive load.

Currently, however, the evidence supporting this conclusion is rather
circumstantial. In contrast to the complex pattern of child development characterized
across numerous studies, we presently have only a narrow probe of one dimension of
the adult pattern of judgment-the influence of intentions and outcomes as modulated
by cognitive load—from a single study (Buon, Jacob, et al., 2013). Thus, our goal is to
provide a systematic study of several key features of adult moral judgment under
cognitive load in order to establish whether it tracks early childhood judgment in close

detail.

1.1 Two features of the outcome-to-intent shift

We focus on two central features of the outcome-to-intent shift in early
childhood (Fig. 1). First, this shift is strongest for cases of accidental harm, judgment of
which changes substantially over development (Cushman et al., 2013; Killen et al.,
2011; Nobes et al., 2009; Piaget, 1932; Shultz et al., 1986; Zelazo et al., 1996), though
we note that some studies do not support this pattern (Margoni & Surian, 2017). As
described above, at an early age (Cushman et al., 2013; Piaget, 1932; Shultz et al.,

1986; Zelazo et al., 1996) moral judgment tends to show greater sensitivity to causal
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responsibility and diminished sensitivity to mental states (e.g., intent). As a
consequence, even accidental harms tend to be forcefully condemned, due to the
agent’s causal connection to a bad outcome. As children mature moral judgments are
mostly dominated by sensitivity to culpable mental states, with a diminished role for
mere causal responsibility. As a consequence, accidental harms are often exculpated
by older children and adults. Thus, accidental harms transition from being strongly
condemned to forgiven. (It is noteworthy that among older adults this trend reverses,
and their judgments begin to show more child-like sensitivity to accidental outcomes, in
contrast to the intent-based judgments of younger adults (Margoni et al., 2018)).

The outcome-to-intent shift also influences cases of attempted harm, in which
the agent’s intent is negative but no bad outcome obtains, though to a lesser extent
(Baird & Astington, 2004; Costanzo et al., 1973; Cushman et al., 2013; Nobes et al.,
2009; Zelazo et al., 1996). For instance, one study comparing both cases found that
judgments of accidental harm shifted between 4 and 8 years of age around 40%,
whereas judgments of attempted harms shifted around 20% (Cushman et al., 2013).

Second, recent evidence suggests that this shift does not occur equivalently for
all types of moral judgments'. In particular, judgments of how “naughty” a harmdoer
behaved are sensitive to mental state information earlier than are judgments of how
much “punishment” the harmdoer should receive (Cushman et al., 2013). For instance,
between 4 and 5 years of age, children shift from judging accidental harms as naughty

on average (>50% of individuals), to judging them as not naughty on average. An

! Throughout the manuscript we use “moral judgment” to refer to the superordinate category under
which judgments of punishment, wrongness, etc. fall.
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equivalent shift is not seen in judgments of punishment until 7 years of age (Cushman
et al., 2013). A similar pattern of the emergence of punishment relative to judgments of
badness was obtained by Margoni & Surian (2017). The preliminary evidence from
these two studies mirrors well-established patterns in adulthood, in which judgments of
deserved punishment are strikingly more sensitive to accidental outcomes than are
other kinds of moral judgment, like judgments of wrongfulness or bad character
(Cushman, 2008; Martin & Cushman, 2016). Combined, these results suggest a tight
and early-emerging relationship between intentionality and naughtiness or wrongness,
with punishment influenced by mental states only later in life.

In sum, the development of moral judgment appears to follow an outcome-to-
intent shift, in which outcomes caused carry greater weight early in life and agents’
intentions carry greater weight with development. This shift occurs most strongly for
cases of accidental harm and for judgments of wrongness. By adulthood, mental
states continue to carry special weight in moral judgment (Barrett et al., 2016;
Cushman, 2008; Gummerum & Chu, 2014; Koster-Hale, Saxe, Dungan, & Young, 2013;
Martin & Cushman, 2015; Young, Camprodon, et al., 2010; Young et al., 2006, 2007;
Young & Saxe, 2009a, 2009b, 2011), with judgments of wrongness for harm especially
influenced by other’s intentions and not outcomes caused (Chakroff et al., 2016;

Cushman, 2008; Young & Saxe, 2011).

1.2  Adult judgment under cognitive load
As discussed earlier, an initial study suggests that adults’ moral judgments under

cognitive load resemble the ordinary moral judgments of young children (Buon, Jacob,
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et al., 2013). Under load, as in early childhood, intentions exert less of an influence and
outcomes exert an increased influence. However, this study did not investigate the
influence of cognitive load on the two critical features of the development of moral
judgment discussed above: that it is largest for (1) cases of accidental harm (compared
with attempted harm), and (2) judgments of wrongness (compared with punishment).
We begin by describing some details of the original study. The authors
presented adults with videos that varied whether a protagonist intended harm or not,
and whether they succeeded in causing harm or not, focusing on three cases:
intentional harm, accidental harm and coincidental harm (a case in which a victim
suffers but this suffering occurs “coincidentally”, and is not related in any way, either
causally or intentionally, to an actor’s behavior). This allowed the authors to investigate
the influence of intentions and outcomes independently, by comparing judgments of
intentional versus accidental harm (cases differing in intent but not whether harm was
caused) and by comparing judgments of accidental versus coincidental harm (cases
differing in causal connection to harm but not intent). The fact that the coincidental
case included a victim who was harmed but not by the agent in question was
particularly important in that both cases involve a victim and no negative intent on the
part of the agent, meaning any difference in judgment must be a result of the agent’s
causal connection to harm in the accidental case. After viewing these videos,
participants made a series of socio-moral judgments (“Who is the good guy”, “Who is
the bad guy”, “Who do you want to play with?”, “Who do you want to give a gift to?”),
which were aggregated into one index. Critically, participants viewed these videos and

made these judgments either normally or under cognitive load (the authors used a form
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of verbal shadowing, which impairs aspects of working memory and executive
function). For those not under cognitive load, judgments mirrored past work:
intentional harm was viewed as much worse than accidental harm and accidental harm
was viewed as moderately worse than cases in which the protagonists had a benign
intent and did not cause harm (though it occurred through other means). Thus,
participants cared both about the protagonist’s intent and whether they caused harm or
were merely present when it occurred. For those under cognitive load, a very different
pattern emerged. Now, accidental harm was viewed as much worse than cases
involving coincidental harm. Most surprisingly, participants now no longer viewed
cases of intentional and accidental harm as different-they viewed them as equally bad.
Importantly, the authors also showed that this pattern of results was specific to moral
judgment and was not due to an inability to decode information about intentions under
load.

Our goal is to extend this paradigm to cover the two key features of the
outcome-to-intent shift described above. First, as noted above, the authors included
cases of intentional harm, accidental harm, and coincidental harm, but not cases of
attempted harm. Cases of attempted harm are a critical comparison case, as they
show less of a developmental shift than cases of accidental harm. Thus, their results
provide evidence that cognitive load alters judgments of accidental harm, but not that it
alters them relatively more than judgments of attempted harm.

Moreover, including cases of attempted harm allows us to further clarify the
impact of cognitive load on the processing of intentions versus outcomes. As

discussed above, while prior results regarding the impact of cognitive load have been
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interpreted as demonstrating that cognitive load reduces the impact of intentions on
moral judgment (Buon, Jacob, et al., 2013), an alternative interpretation is that cognitive
load increases the impact of outcomes on moral judgment. If judgments of attempted
harms are unaffected by load (while judgments of accidental harm remain affected by
it), this would indicate that load alters sensitivity to the presence of harmful outcomes,
while leaving sensitivity to intent intact (this is because sensitivity to harmful outcomes
is required to condemn accidental harms, while harmful intent is absent). Alternatively,
if load affects judgments of accidents and attempts equally, this would indicate that
load alters sensitivity to intent.

Second, the socio-moral judgments asked of participants in Buon, Jacob, et al.
were simple and designed to be able to be used with both adults and children (i.e.
“Who is the good guy”, “Who is the bad guy?”, “Who do you want to play with?”, “Who
do you want to give a gift to?”). They did not include precise assessments of
wrongness, punishment, etc. Thus, whether cognitive load would have a particularly
strong influence of judgments of wrongness is unclear. By making both of these
changes-including cases of accidental and attempted harm and asking participants to
make judgments of wrongness or punishment-we can specifically ask whether

cognitive load causes adult moral judgment to revert to a child-like state, “undoing” the

process of moral development.
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Two central features of
the outcome-to-intent shift
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Fig. 1. An illustration of two central features of the outcome-to-intent shift in the
development of moral judgment. One feature is that the shift in moral judgment is
strongest for cases of accidental harm (solid lines) relative to cases of attempted
harm (dashed lines). The other feature is that the shift is strongest for judgments of
wrongness (purple lines) relative to judgments of punishment (orange lines).
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We therefore investigated the influence of cognitive load on adult judgments of
wrongness and punishment in cases of accidental and attempted harm. Our methods
borrow heavily from past work (Buon, Jacob, et al., 2013). See Fig. 2 for a schematic of
our procedure. To manipulate the intentional and causal status of agents, we use short
cartoon videos depicting accidental harm and intentional harm (employed in Buon,
Jacob et al. 2013) as well as new videos depicting attempted harm. All participants
saw the video depicting intentional harm and were randomly assigned to additionally
view either the video depicting accidental or attempted harm. Thus, participants were
randomly assigned to one of two “contrasts”. The intentional contrast (comparing
accidental and intentional harm) compared two cases that differed only in the agent’s
intentions. The causal contrast (comparing attempted and intentional harm) compared
two cases that differed only in the outcome produced. We manipulated two other
factors between-subjects. First, participants were randomly assigned to either judge
punishment or to judge wrongness. Second, participants were randomly assigned to
either the load condition or the no-load condition. In the no-load condition, participants
watched the videos as described below. In the load condition, we implemented a form
a cognitive load called verbal shadowing (Buon, Jacob, et al., 2013; Forgeot d’Arc &
Ramus, 2011; Hermer-Vazquez et al., 1999; Newton & Villiers, 2007; Orwig, 1979;
Peschke et al., 2009; Ratliff & Newcombe, 2008). Participants were presented with
recorded sentences and asked to repeat them back concurrently (i.e. to follow along).
Once proficient at this task, they then watched the videos and performed the verbal
shadowing task simultaneously.

2. Methods
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2.1 Participants

Participants (N = 315) were university students recruited through an online study
pool and participated for partial course credit or a small monetary payment. Sample
size was determined in advance to include 30 completed participants per cell of our
design, or 240 total participants who were able to complete the task without failing the
load task (see below). We excluded participants from analysis who reported being not
being native speakers of English (n = 3), and those who could not reach sufficient
performance on the load task or failed to do the task (n = 15). Thus, our initial dataset
includes 297 participants (87 Male, 210 Female; mean age 19.9 years [SD = 1.32
years]). We recruited 120 participants in the no-load condition, and a total of 177
participants in the load condition, recruiting until we reached 120 who performed the
load task without failure (see below), for a final total of 240 participants. All procedures
were approved by the Harvard University Committee on the Use of Human Subjects

and all participants provided informed consent.

2.2 Stimuli & materials

Stimuli were a combination of short (10 second) Flash videos used in previous
research (Buon, Jacob, et al., 2013)as well as additional videos unused previously. All
videos depict an interaction between a protagonist and a victim. Protagonists were
either a blue character (“Mr. Blue”) or a green character (“Mr. Green”) and the victim
was always a red character (“Mr. Red”). Videos were constructed to vary the
protagonist’s intentions and the outcome of the situation. Three types of videos were

included. In the intentional condition, the protagonist sees the victim and proceeds to
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harm them. In the accidental condition, the protagonist is facing away from the path
the victim takes and thus has no knowledge the victim is present. The protagonist then
proceeds to harm the victim, while continuing to look away, resulting in an accidental
harm. In the attempt condition, the protagonist sees the victim and then attempts but
fails to harm the victim. In addition, the type of context was manipulated: The
protagonist could either swing into the victim, or could hit the victim with a rock. Thus,
there were 6 possible combinations of condition and context. Two versions of each
combination were constructed, one for the blue protagonist and one for the green
protagonist. In total, this yields 12 videos.
2.3 Procedure

All participants were placed in a quiet room and tested individually. Each
participant was randomly assigned to one of two contrasts (described below), with the
experimenter blinded to this assignment. Within each pair of videos, one had the blue
character as the protagonist and the other had the green character as the protagonist.
Order of characters and videos was counterbalanced across participants. Context was
counterbalanced across the full design, such that each of the 3 harm type conditions
and each of the protagonists (blue vs. green) was roughly equally likely to appear in the
swinging or throwing context, and was equally likely to be the first vs. second set of
videos seen by the participant. Participants were randomly assigned to either the no-
load or load condition and to the punishment or wrongness condition. Thus, our
experiment employed a 2 (contrast) x 2 (no-load, load) X 2 (punishment, wrongness)

fully between-subjects design.
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All participants were seated in front of a computer, with the experimenter seated
on the opposite side of the table. Thus, the experimenter had no knowledge of which
video the participant saw or which contrast they were assigned to at any point during
the experimental session. Participants were given both written and verbal instructions
about their task. As the main task proceeded quite similarly in both the no-load and
load conditions, we begin by describing the no-load version of the task, and then
proceed to describe the additional features of the load version. See Fig. 2 for
schematic of our experimental procedure.

Following the procedure used by Buon et al. (2013) participants in the no-load
version saw each of the two videos three times total. First, they saw the first video two
times in a row, with a 6 second buffer after each video (mirroring the timing of the load
condition). After this buffer a beep sounded, which prompted the experimenter to ask
the individual judgment question (as the experimenter could not see the computer
monitor). This question was asked aloud by the experimenter and depended on
judgment condition: Those in the punishment condition were asked “Should he be
punished?”, while those in the wrongness condition were asked “Was his behavior
wrong?” In both conditions, a screen appeared simultaneous with the beep indicating
that the question to be asked by the experimenter was about the protagonist of the
video and presenting an image of the protagonist. Participants responded verbally,
without having been given instruction on acceptable responses, and responses were
recorded by the experimenter. Then, the second video was presented two times in a
row, occurring in the same manner as the first video. This ended the first phase.

Following their response to the after the 2" video, the final phase began. Participants
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were presented with each video once more, in the same order as during the first phase.
Following the presentation of the 2™ video, participants were shown a screen indicating
that the question they were about to be asked was about both protagonists, and an
image of each protagonist was displayed, side-by-side. Simultaneously, a beep was
sounded, which prompted the experimenter to ask the comparative judgment question.
As before, this question varied by condition: Those in the punishment condition were
asked “Who should be punished?”, while those in the wrongness condition were asked
“Whose behavior was wrong?” Participants were again not instructed on acceptable
answers, and the experimenter recorded their response. Participants were asked to
respond using simple, open-ended questions so as to minimize the complexity of
making a response (given that responses were made out loud and because half of
participants had just been under cognitive load) and since this is the procedure used

with prior cognitive load paradigms (Buon, Jacob, et al., 2013).
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No-load condition
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Fig. 2. A schematic of the task. Participants were assigned to either the load or no-
load condition. In either condition, participants saw 2 videos a total of 3 times each.
They saw the first video twice in a row and then made a moral judgment aloud about
that agent (an individual judgment [“IJ”]). They then saw the second video twice in a
row and then made a moral judgment aloud about that agent (an individual judgment
[“1J”]). Finally, they saw each video once more and made a final moral judgment
comparing the two agents (the comparative judgment [“CJ”]). In the load condition, a
verbal shadowing task was also performed while the videos were displayed. Verbal
shadowing began 500 ms before the videos began and continued until 7 seconds
after the videos ended.
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For participants in the load condition, the first phase was preceded by a training
session. During this session, participants were acquainted with the verbal shadowing
task, which was designed to tax the cognitive resources available while viewing the
stimuli. Participants were instructed to repeat aloud as accurately as possible a series
of sentences that were presented over headphones. They were instructed to minimize
any pauses or breaks between or during sentences. Sentences were adapted from
those used by Buon and colleagues (2013), translated into English. Participants
practiced verbal shadowing in sets of five sentences, with breaks between, until two
sets of five sentences were completed perfectly. Once the participant achieved desired
performance, the practice phase concluded and the familiarization phase began. The
first and second phases proceeded as in the no-load condition except that the
participant completed the verbal shadowing task while viewing the videos. Specifically,
the audio clips began 500 ms before the start of the first video and continued 6
seconds after the conclusion of each video. Immediately upon cessation of the audio
clips, the experimenter asked the relevant question (either the familiarization question
or the test question) in the same manner as administered in the no-load condition.

In order to investigate the influence of individual variability in ability to perform
our cognitive load task on responses in both the no-load and load conditions
(discussed further below), following completion of the main task participants in the no-
load condition completed the same verbal shadowing training session as participants in
the load condition. Participants in the no-load condition then completed a second
round of the moral judgment task, identical to the first round of this task with the

following exceptions: (1) participants now completed the verbal shadowing version of
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the task, identical to participants in the load condition, (2) two novel videos were used
and (38) participants made a novel moral judgment, with these latter changes made to
avoid familiarity effects. We compare responses from those who fail this subsequent
load task with those who pass it. While we find a difference in judgment of cases of
attempted harm, this difference is driven by those assessing punishment (see
Supplemental Results). Because our main findings regarding the influence of cognitive
load are driven by judgments of wrongness in cases of accidental harm, as we discuss
below, this difference in punishment of attempted harms, and any associated selection
bias, is unlikely to explain our main findings. Given this, and in order to maximize
statistical power, we include all participants from the no-load condition in our main
analyses.

Upon completion of the test phase, participants filled out a demographic form
and were debriefed.

Stimuli, experimental scripts and data can be found here: https://osf.io/5wxck/
3. Results

We focus on two dependent variables: Participants’ comparative judgments
(assessing which of two agents behaved wrongly or should be punished) and
participants’ individual judgments of each agent. For the comparative judgments
(hereafter “CJ” results), participants’ verbal responses were coded on a -1 to 1 scale,
with -1 indicating harsher moral judgment of the intentional agent and 1 indicating
harsher moral judgment of the agent who committed accidental or attempted harm.
Specifically, responses indicating that the intentional agent was either more deserving

of punishment or behaved more wrongly were coded as -1. Responses indicating that
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either attempted or accidental harm were more deserving of punishment or more wrong
were coded as 1. Responses indicating either both agents, neither agent, or
indifference (e.g. “l don’t know”) were coded as 0. Thus, lower scores indicate harsher
moral judgment toward the intentional agent (vs. accidental or attempted harmer),
higher scores indicate harsher moral judgment toward the accidental or attempted
harm and null scores indicate equal judgment toward the two agents.

For the individual judgments (hereafter “IJ” results), responses were coded on a
-1 to 1 scale, with 1 indicating that the participant did not think the agent should be
punished or behaved wrongly, and -1 indicating that the participant did think the agent
should be punished or behaved wrongly. Responses indicating indifference (e.g. “I
don’t know”) were coded as 0. Thus, lower scores indicate harsher moral judgment,
and higher scores indicate less harsh moral judgment.

Turning to our main analyses, we begin by focusing on participants’ comparative
moral judgments in the no-load condition. As a reminder, for these CJ results, lower
responses indicate harsher moral judgment (whether punishment or wrongness) of
intentional harm. Consistent with past research (Cushman, 2008; Hebble, 1971;
Imamoglu, 1975; Wellman et al., 1986; Young et al., 2007), when assessing wrongness,
judgments depend almost exclusively on intentions (see Supplemental Fig. 1), with
agents causing intentional harm viewed as behaving more wrongly than accidental
harm (CJ: -0.97 [0.03]; one sample t-test against 0 #(29) = -29, p <.001, Cohen’s d =

5.29, 95% Cl = 3.89-6.69)° but no more wrongly than agents attempting to harm (CJ: -

2 Our main inferential statistics come from the regression models for CJ and 1J responses. We provide
these comparisons to more fully understand the pattern of results indicated by those models. Because
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0.23 [0.11]; one sample t-test against 0 t(29) = -2.04, p = .050, Cohen’s d = 0.37, 95 Cl
=-0.0007-0.74; we note that the significance of this comparison drops to p = 0.09
when correcting for multiple comparisons). For punishment, judgments reflect a
combination of influence from intentions and outcomes, with intentional harm punished
more than both accidental harm (CJ: -0.73 [0.11]; one sample t-test against 0 t(29) =
6.89, p <.001, Cohen’s d = 1.26, 95% CIl = 0.77-1.73) and attempted harm (CJ: -0.40
[0.11]; one sample t-test against 0 #(29) = -3.53, p = .001, Cohen’s d = 0.64, 95% ClI =
0.25-1.03).

Turning to participants’ individual judgments, we find a similar pattern (see Fig.
3). When assessing wrongness, judgments depend almost exclusively on intentions,
with agents causing intentional harm (IJ: -0.63 [0.10]) and agents attempting to cause
harm (IJ: -0.53 [0.16]) behaving more wrongly than agents accidentally causing harm
(IJ: 0.70 [0.13]; Intentional vs accidental Welch t(63.9) = -8.18, p < .001, Cohen’s d = -
1.06, 95% CIl = -1.33 - -0.78; Attempted vs accidental Welch t(55.76) = -6.08, p < .001,
Cohen’s d =-0.79, 95% CIl = -1.05 - -0.52) but no more wrongly than each other (Welch
t(58.33) = -0.54, p = .59, Cohen’s d = -0.07, 95% CIl = -0.32 — 0.19). For punishment,
judgments reflect a combination of influence from intentions and outcomes, with
intentional harm (1J: -0.43 [0.12]) punished more than accidental harm (1J: 0.07 [0.19];
Welch t(52.75) = -2.28, p = .08, Cohen’s d = -0.29, 95% CI = -0.55 - -0.04) and more

than attempted harm (IJ: 0.13 [0.18]; Welch #(53.06) = -2.60, p = .01, Cohen’s d = -0.34,

there are a large number of these comparisons, we investigated whether the pattern of results for these
comparisons changes when correcting for multiple comparisons. Setting the False Discovery Rate to
0.05 and using the Benjamini-Hochberg procedure, the statistical conclusion for all tests remained the
same, with one exception, which is noted.



22
Effect of cognitive load

95% CI =-0.59 - 0.08), with no difference between attempted and accidental harm
(Welch t(58.0) = 0.26, p = .80, Cohen’s d = 0.03, 95% CI = -0.22 - 0.29). Thus, our
results from participants not under load match past work on the influence of intentions
and outcomes for judgments of punishment and wrongness: For wrongness, judgments
are almost exclusively influenced by information about an agent’s mental states,
whereas punishment decisions are influenced by an agent’s mental state as well as the
harm caused.

Our main interest, of course, is the potential for differences between normal
judgments and those made under load: Do we see a different pattern of results under
load? Looking both at comparative and individual judgments, we do. First, we
conducted a linear regression predicting CJ responses from contrast (Intentional VS
Accidental, Intentional VS Attempted), judgment (wrongness, punishment), load
condition (no load, load) and context (swinging, throwing) as well as all interactions
between contrast, judgment, load condition and context. A sensitivity analysis
conducted using G*power (Faul et al., 2009) with sample size = 240, alpha = 0.05 and
16 predictors indicated that this model had 80% power to detect a minimum 7 effect
size of 0.03, with a critical t of 1.97 and non-centrality parameter of 2.81. We find a
significant interaction between contrast, judgment and load (3 =-1.48, SE=0.71,t = -
2.09, p =.04). We find no other interactions or main effects (all t’'s > -1.58 or < 1.71, all
p’s > .08). When assessing punishment, judgments are quite similar with and without
cognitive load (see Supplemental Fig. 1). In both cases, they depend on a mix of the
agent’s mental state and the harm caused, with intentional harm punished more than

either attempted harm (Load condition: CJ = -0.47 [0.13]; one sample t-test against 0
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t(29) = -3.5, p =.002, Cohen’s d = 0.64, 95% CI = 0.24-1.03; No load condition: CJ = -
0.40 [0.11]; one sample t-test against 0 t(29) = -3.53, p = .001, Cohen’s d = 0.64, 95%
Cl = 0.25-1.03) or accidental harm (Load condition: CJ = -0.50 [0.13]; one sample t-test
against 0 t(29) = -3.75, p < .001, Cohen’s d = 0.68, 95% CI = 0.28-1.08; No load
condition: CJ = -0.73 [0.11]; one sample t-test against 0 t(29) = -6.89, p < .001, Cohen’s
d=1.26,95% Cl = 0.77-1.73). In contrast, judgments of wrongness were affected by
cognitive load. When not under load, the results presented above show that those
judgments are principally sensitive to mental states, with little effect of accidental
outcomes. When under load, however, agents intentionally causing harm are viewed as
behaving more wrongly than either agent attempting to cause harm (CJ = -0.43 [0.13];
one sample t-test against 0 ¢(29) = -3.26, p = .003, Cohen’s d = 0.60, 95% CI = 0.20-
0.98) or agents accidentally causing harm (CJ = -0.47 [0.13]; one sample t-test against
0 t(29) = -3.5, p = .002, Cohen’s d = 0.64, 95% CI = 0.24-1.03). In other words,
cognitive load made adult wrongness judgments look relatively more like those
observed in young children, and relatively more like those observed when judging
punishment (both among adults and children).

We find similar results when look at the individual judgments. Using glmer in the
Ime4 package (Bates et al., 2014) in R we run a mixed-effects logistic regression? with
judgment (punishment, wrongness), load condition (load, no load), harm type
(intentional, attempted, accidental) and context (throwing, swinging) as predictors, as

well as all possible interactions between judgment, load condition, harm type and

3 Out of 588 IJ responses, only 4 (0.6%) indicated indifference (i.e. “I don’t know”). To make use of the
advantages of logistic regression, we drop those responses for this analysis.



24
Effect of cognitive load

outcome type and a random intercept per subject. The pattern of our statistical results
is unchanged if the random intercept for subject is removed. A sensitivity analysis
conducted in R using the simr package (Green & Macleod, 2016) with 1000 bootstrap
samples indicated that this model had 80% power to detect a coefficient for a 3-way
interaction (our main result) of at least 3.30. As before, we use a model comparison
approach, running a 5000-sample parametric bootstrap Likelihood Ratio Test (LRT),
using the pbkrtest package (Halekoh & Hojsgaard, 2014)in R. Whereas we do not find
that the 4-way interaction improves model fit (LRT X?= 2.76, p = .33), including 3-way
interactions does (LRT X?= 16.5, p = .04). Looking further at the model including 3-way
interactions, we find a significant 3-way interaction between judgment, load condition
and assessment of the accidental agent, relative to the intentional agent (B = 2.48, SE =
1.17,z=2.13, p = .03). Re-leveling the predictor for agent with the accidental agent as
the reference level, we also find a significant 3-way interaction between judgment, load
condition and assessment of the attempted agent relative to the accidental agent (B = -
2.57, SE =1.28, z = -2.01, p = .04). We find no other interactions at this level with load
condition. We do, however, find an interaction between judgment, context and
assessment of the attempted agent relative to the intentional agent (B8 = 3.15, SE =

1.27,z=2.48, p =.01). See Table 1 for full model results).
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Individual judgment results
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Fig. 3. Individual judgment results. Plotted is average agreement that the agent
should be punished or that the agent’s behavior was wrong, for both the load and
no-load conditions and for each of the three harm types. Lower values indicate
consistent agreement that the agent should be punished or behaved wrongly (worse
moral evaluation), higher values indicate consistent disagreement that the agent
should be punished or behaved wrongly (better moral evaluation) and values close
to 0 indicate a lack of agreement. Error bars are SEM. *** indicates p < 0.001.
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Table 1. Model results for regression predicting individual judgment (IJ) responses.

Mixed-effects logistic regression results

Agent ref. level:

Agent ref. level:

Intentional Accidental
Judgment 0.47 (0.36) -0.77 (0.46)
Load condition 0.46 (0.36) 1.32 (0.46)"
Context 0.82 (0.36) 0.65 (0.45)
Agent:Acc. -1.94 (0.32)"
Agent:Att. -1.14 (0.29)"
Agent:Int. (ref. = Acc.) 1.94 (0.32)"
Agent:Att. (ref. = Acc.) 0.80 (0.32)
Load cond. X Agent:Acc. 0.86 (0.58)
Load cond. X Agent:Att. -0.83 (0.56)
Load cond. X Agent:int. (ref. = Acc.) -0.86 (0.58)
Load cond. X Agent:Att. (ref. = Acc.) -1.70 (0.63)"
Load cond X Context -0.57 (0.72) -1.48 (0.90)
Judgment X Load cond. -0.45 (0.71) 2.03 (0.92)
Judgment X Agent:Acc. -1.25 (0.58)
Judgment X Agent:Att. 1.01 (0.57)
Judgment X Agent:Int. (ref. = Acc.) 1.25 (0.58)
Judgment X Agent:Att. (ref. = Acc.) 2.26 (0.66)"
Judgment X Context 0.45 (0.72) -1.35 (0.90)
Agent:Acc. X Context -0.17 (0.57)
Agent:Att. X Context 0.16 (0.56)
Agent:Int. (ref. = Acc.) X Context 0.17 (0.57)
Agent: Att. (ref. = Acc.) X Context 0.33 (0.62)
Judgment X Load cond. X Agent:Acc. 2.48 (1.17)
Judgment X Load cond. X Agent:Att. -0.08 (1.10)
Judgment X Load cond. X Agent:int. (ref. = Acc.) -2.48 (1.17)
Judgment X Load cond. X Agent:Acc (ref. = Acc.) -2.57 (1.28)
Judgment X Load cond. X Context -0.72 (0.96) -0.72 (0.96)
Judgment X Agent:Acc. X Context -1.79 (1.15)
Judgment X Agent:Att. X Context 1.36 (1.14)
Judgment X Agent:Int. (ref. = Acc.) X Context 1.79 (1.15)
Judgment X Agent:Att. (ref. = Acc.) X Context 3.15(1.27)
Load cond. X Agent:Acc. X Context -0.91 (1.14)
Load cond. X Agent:Att. X Context 0.73 (1.11)
Load cond. X Agent:Int. (ref. = Acc.) X Context 0.91 (1.14)
Load cond. X Agent:Att. (ref. = Acc.) X Context 1.64 (1.25)
Constant 1.55 (0.21)" -0.39 (0.23)
AIC 544.29 544.29
BIC 640.05 640.05
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Log Likelihood

-249.15

27

-249.15
Number of observations 475 475
Number of subjects 239 239
Variance (subjects) 0.07 0.07
“p<0.001, 'p<0.01, p <0.05
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We first probe the significant 3-way interactions between judgment, load
condition and the agent being assessed further, by exploring the means for the relevant
conditions. As noted above and depicted in Fig. 3, for participants not under cognitive
load, we find a stronger influence of intentions for judgments of wrongness than
punishment. For participants under load, we find a different pattern. Specifically,
whereas judgments of punishment appear roughly unchanged (Intentional load: -0.66
[0.10], comparison with no-load Welch t(113.9) = -1.53, p = .13, Cohen’s d = -0.2, 95%
Cl =-0.45 - 0.06; Accidental load: -0.06 [0.18], comparison with no-load Welch #(57.93)
=-0.52, p = .61, Cohen’s d = -0.07, 95% CI = -0.32 - 0.19; Attempted load: 0.2 [0.18],
comparison with no-load Welch ¢(58.0) = 0.26, p = 0.80, Cohen’s d = 0.03, 95% CI = -
0.22 - 0.29; Intentional load vs. accidental load Welch t(46.58) = -2.95, p = .005,
Cohen’s d =-0.38, 95% CI = -0.62 - -0.12; Intentional load vs. attempted load Welch
t(46.01) = -4.20, p < .001, Cohen’s d = -0.54, 95% CI = -0.8 — -0.28; Accidental load vs.
attempted load Welch t(58.0) = 1.04, p = .30, Cohen’s d = 0.13, 95% Cl =-0.12 - 0.39),
judgments of wrongness become more harsh specifically for accidental harms
(Intentional load: -0.73 [0.09], comparison with no-load Welch t(116.1) = -0.75, p = .46,
Cohen’s d =-0.1, 95% CI = -0.35 - 0.16; Accidental load: -0.16 [0.18], comparison with
no-load Welch t(52.41) = -3.92, p < .001, Cohen’s d = -0.51, 95% CI = -0.76 - -0.25;
Attempted load: -0.40 [0.17], comparison with no-load Welch #(57.63) = 0.58, p = .58,
Cohen’s d =0.07, 95% CIl =-0.18 — 0.33). While we continue to find a difference in
judgment of agents intentionally causing harm versus agents accidentally causing harm
when under load (Welch $(43.48) = -2.83, p = .007, Cohen’s d = -0.36, 95% CIl = -0.62 -

-0.11), we now no longer observe a difference between agents attempting to harm and



29
Effect of cognitive load

agents who accidentally harm (Welch #(57.82) = -0.94, p = .35, Cohen’s d = -0.12, 95%
Cl =-0.38 - 0.13). And we continue to find no difference between agents causing
intentional harm and those attempting to harm (Welch #(45.18) = -1.74, p = .09, Cohen’s
d=-0.22,95% Cl = -0.48 — 0.03). In sum, the 3-way interaction we observe between
judgment, load condition and agent assessed is driven by the fact that agents causing
accidental harm are viewed as more wrong under cognitive load. We observe no
similar shift for intentional or, importantly, attempted harms.

We next probe the 3-way interaction between judgment, context and assessing
an accidental vs. attempted harm (see Supplemental Fig. 2). As a reminder, our stimuli
include two scenario contexts: one in which the protagonist could swing into the victim
and one in which the protagonist could hit the victim with a rock. When stimuli were
presented in the swinging context, we observe a similar pattern of no difference
between accidental harm and attempted harm for both punishment judgments
(Attempted harm: 0.19 [0.18]; Accidental harm: 0.30 [0.17]; Welch t(59.98) = -0.45, p =
.65, Cohen’s d = -0.06, 95% CI = -0.32 - 0.2) and for wrongness judgments (Attempted
harm: -0.11 [0.19]; Accidental harm: 0.21 [0.18]; Welch t(53.38) = -1.19, p = .24,
Cohen’s d =-0.16, 95% CI = -0.41 - 0.1), as well as no difference between punishment
and wrongness judgments (Punishment vs wrongness, accidental harm: t(56.80) =
0.37,p =.71, Cohen’s d = 0.05, 95% CI = -0.21 - 0.3; Punishment vs. wrongness,
attempted harm: Welch #(55.06) = 1.14, p = .26, Cohen’s d = 0.15, 95% Cl =-0.11 -
0.4). A different pattern is found in the throwing case. Here, we find no difference
between punishment of attempted versus accidental harm, though the effect is

marginal (Attempted harm: 0.14 [0.19]; Accidental harm: -0.30 [0.17]; Welch ¢(55.11) =
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1.72, p = .09, Cohen’s d = 0.22, 95% CIl = -0.03 - 0.48). We do find that agents
attempting harm are viewed as more wrong than agents accidentally causing harm
(Attempted harm: -0.75 [0.12]; Accidental harm: 0.32 [0.17]; Welch t(53.45) = 5.26, p <
.001, Cohen’s d = 0.68, 95% CIl = 0.42 - 0.94). And, we find that punishment and
wrongness judgments are different for both attempted harm (Welch t(45.31) = 4.04, p <
.001, Cohen’s d = 0.52, 95% CIl = 0.26 — 0.78) and accidental harm (Welch #(58.90) = -
2.56, p = .01, Cohen’s d =-0.33, 95% CI = -0.59 - -0.07), though in opposite ways:
Whereas accidental harm in the context of throwing is punished more than it is viewed
wrong, attempted harm is viewed as more wrong than it is punished. We note that this
pattern has no interaction with our load manipulation, and thus does not change our

overall interpretation of those results.

4. General discussion

Moral development follows an “outcome-to-intent” shift, in which children’s
judgments focus less on outcomes caused and more on agent’s intentions with age
(Armsby, 1971; Baird & Astington, 2004; Costanzo et al., 1973; Cushman et al., 2013;
Imamoglu, 1975; Killen et al., 2011; Piaget, 1932; Shultz et al., 1986; Yuill & Perner,
1988; Zelazo et al., 1996; cf Nobes et al., 2016, 2009). But this shift is rather narrow in
focus. It occurs especially for judgments of accidental harm (in which these two factors
are pitted against each other; Cushman et al., 2013; Killen et al., 2011; Piaget, 1932;
Shultz et al., 1986; Zelazo et al., 1996), but less so for judgments of attempted harm.
And, it occurs especially for judgments of wrongness, but less so for judgments of

punishment (Cushman et al., 2013). Complementary work demonstrates that cognitive
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load returns adult moral judgment to a more child-like pattern of response: a greater
focus on causation than mental state representations (Buon, Jacob, et al., 2013).
However, this prior work did not test whether this effect was selective to judgments of
accidental harm, or whether it was selective for wrongness judgments. Here, we
provide such a test.

Replicating this prior research (Buon, Jacob, et al., 2013), we find that cognitive
load elicits a pattern of moral judgment that is relatively more focused on causation
than intentions. We found, however, that the effect of cognitive load is quite specific. It
causes people to judge accidental harms more harshly (i.e., cases involving causation,
but no malicious intent), but it does not have much effect on their judgments of
attempted harms (i.e., cases involving malicious intent, but no causation). Furthermore,
this effect is specific to judgments of the moral wrongness of action; it does not arise
for judgments of the punishment deserved by the actor. Instead, punishment
judgments were mostly unchanged by cognitive load in our study. The correspondence
between our results on adult moral judgment under cognitive load and the development
of moral judgment in children has several important implications for how we understand
the mechanisms underlying moral judgment, their reliance on executive function, and

their typical developmental course.

4.1 Implications for theories of moral judgment
Our results help to refine and relate several broad families of hypotheses that
account for the psychological basis of intent-based moral judgment and, especially, its

development. Our goal is not to perfectly capture every detail of any specific theory,
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but rather to draw attention to a set of connected claims that are shared across many
prominent examples. As we describe, our work speaks for some of the claims and

against others.

4.1.1 Resource-dependent theory of mind

According to one broad family of hypotheses, the outcome-to-intent shift in
moral judgment is best explained by development of theory of mind and the capacity to
integrate it into moral judgment (Baird & Astington, 2004; Buon et al., 2016; Killen et al.,
2011). In other words, it emerges because the child has an increasing ability to
represent and reason about the mental states of others, including their benign or
harmful intent. A natural extension of this hypothesis posits that representing and
reasoning about mental states requires executive function (Buon, Jacob, et al., 2013;
Carlson & Moses, 2001; Killen et al., 2011). Presumably, then, introducing cognitive
load could “reverse” the developmental attainment of intent-based moral judgment.

This family of hypotheses runs afoul of evidence that, in fact, young children can
render negative moral judgments of those who attempt, but fail, to do harm (Costanzo
et al., 1973; Cushman et al., 2013; Nobes et al., 2009; Zelazo et al., 1996), and even
infants exhibit preferences for agents based not only on the outcomes they cause but
also on their mental states (Hamlin, 2013; Woo et al., 2017). Additionally, this approach
fails to explain the distinct developmental trajectories for the emergence of intent-
based judgments of “naughtiness” versus “punishment” (Cushman et al., 2013). There

is no straightforward explanation for why the kind of moral judgment a child is asked to
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render would influence their capacity to represent and reason about others’ mental
states.

For the same reasons, this approach offers no simple account for the pattern we
report here, which largely tracks previous findings on the development of intent-based
moral judgment. We find that cognitive load influences the judgment of accidents, but
not attempts, and only for judgments of wrongness, but not for punishment. Neither of
these asymmetries falls naturally out of an account of resource-dependent mental state

representation or reasoning.

4.1.2 Resource-dependent conflict resolution

According to a second broad family of theories, the outcome-to-intent shift in
moral judgment is best explained by development of the cognitive control necessary to
override a prepotent response to condemn actions that cause harm based on a
representation of intent (Buon et al., 2016; Margoni, Guglielmetti, et al., 2019; Margoni
& Surian, 2016). Thus, the key developmental attainment is not in theory of mind, but
instead in executive function. For instance, the ETIC model (Buon et al., 2016)
highlights the role of cognitive resources when deploying theory of mind capacities in
service of moral judgment but also when inhibiting the automatic negative evaluations
arising from the perception of someone harming someone else (see also Margoni et al.,
2019).

This approach has several merits. First, it easily accommodates the finding that
even very young children are able to make intent-based moral judgments in some

contexts. This should occur when there is no conflict between causal- and intent-
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based moral judgments—for instance, in cases of attempted harm (Costanzo et al.,
1973; Cushman et al., 2013; Nobes et al., 2009; Zelazo et al., 1996). Rather, it is in
cases like accidental harms, in which causal and intent-based moral judgments
conflict, that this hypothesis predicts the largest developmental change (but see Woo
et al., 2017). Young children’s judgments will be dominated by the prepotent
condemnation of harm, while older children’s judgments will increasingly exculpate
harmdoers based on their innocent intentions.

For the same reason, this approach provides a clear explanation for our finding
that, in adults, cognitive load increases condemnation of accidental harmdoing but not
of attempted harmdoing.

Along the same lines, this hypothesis can accommodate distinctive patterns of
moral judgment by those with autism. These individuals often show increased
condemnation of accidental harms (Buon, Dupoux, et al., 2013; Moran et al., 2011), and
recent work has suggested that this may not be due to deficits in the representational
ability to attribute intentions but rather limitations in cognitive resources (Margoni,
Guglielmetti, et al., 2019). Our results on state-level reductions in cognitive resources
accord well with this prediction, as does other work on trait-level reductions associated
with those with autism (Buon, Dupoux, et al., 2013; Moran et al., 2011) or through the
course of normal aging (Margoni et al., 2018; Margoni, Geipel, et al., 2019).

What this approach does not easily explain, however, is why the selective effect
of cognitive load on judgments of accidental harm (but not attempted harm) is specific

to judgments of wrongness, but not judgments of deserved punishment. Similar to
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resource-dependent theory of mind hypotheses, this asymmetry does not fall naturally

out of an account of resource-dependent conflict resolution.

4.1.2 Theory attainment

A third family of hypotheses attributes intent-based moral judgment to the
development of a theory of moral responsibility and wrongness attained in the
preschool years (Cushman, 2008; Cushman et al., 2013; Kohlberg, 1969; Piaget, 1932).
We therefore refer to this as the “theory attainment hypothesis”.

According to one variety of theory attainment hypothesis, moral judgment is
initially characterized by two relatively automatic processes: one process detects
causal responsibility for harmful outcomes (a “bad outcome detector”), while another
process detects certain categories of morally proscribed action (a “bad acts” detector).
Both of these processes emerge early in development and operate in a relatively
automatic fashion in adulthood. Then, around 5-7 years of age, children acquire a
novel theory of moral wrongness (Cushman et al., 2013). This theory focuses on the
moral status of acts, and is principally concerned with the mental states that caused
the act. If the act was performed with the belief or intention that it would cause harm,
the act was wrong; otherwise, the act was permissible. This theory of wrongness is the
principle means by which others’ mental states bear on moral judgment, both in late-
childhood and throughout adulthood. This theory plays some role in constraining
punishment judgments, but incompletely. As a result, adult’s judgments of moral
wrongness show very little influence of the detector-type systems (and thus of causal

responsibility), whereas adult’s judgments of deserved punishment still retain a
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substantial influence of mere causal responsibility (Cushman, 2008; Martin & Cushman,
2016). In sum, according to this hypothesis, early moral judgment (<5 years of age)
focuses less on intentions not because these children lack a resource-dependent
capacity, but rather because the concept of wrongness has not yet emerged.

At the most basic level, if cognitive load returns adult moral judgment to a more
child-like state, this theory attainment hypothesis suggests that cognitive load should
undo the changes associated with the emergence of a concept of wrongness. From
this perspective, two features of this theory attainment hypothesis which depend upon
the concept of wrongness are critical for present purposes. First, this hypothesis
centers moral development on changes in judgment of accidental harm and not
judgment of attempted harm. The early moral theory of the child condemns accidental
harms because the “bad outcome detector” delivers a negative moral verdict, while the
only system capable of responding to mental states—the “bad act detector” —is simply
silent. In contrast, the late moral theory of the child-which includes the concept of
wrongness—can override the condemnation of accidental harm by the “bad outcome
detector” because it identifies moral wrongness with malicious intent. In the absence
of such intent it is not silent; rather, it exculpates. There is no similar shift of judgments
of attempts: the agent is condemned due to the operation of the “bad act detector”
early in life and due to the identification of malicious intent through the concept of
wrongness later in life.

Second, this hypothesis centers moral development principally on changes in
wrongness judgments (especially for accidents) and only later through changes in

punishment judgments. This is because the exculpation of accidents is driven by a
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theory of morally wrong acts, which subsequently places an incomplete constraint on
judgments of punishment. In childhood, the emergence of this theory immediately
impacts judgments of wrongness (as it is a theory of wrong acts). However, this theory
of wrong acts only begins constraining punishment judgments with development,
explaining the developmental asymmetry in judgments of accidents for wrongness and
punishment. And in adults, judgments of wrongness mostly reflect the later-emerging
theory, while adult judgments of punishment largely continue to reflect the early-
emerging “detector’-based system.

Thus, the theory attainment hypothesis can accommodate the quite specific
pattern of judgments rendered under cognitive load in our study, just as it explains the
corresponding pattern of developmental change in young children. This implies that,
whatever conceptual reorganization occurs in middle childhood (e.g., through the
emergence of a concept of wrongness), this reorganization does not fully replace the
early-emerging processes that automatically assign punishment on the basis of causal
responsibility and negative character attributions on the basis of malicious intent.
Rather, these automatic processes remain intact into adulthood and reassert
themselves under the presence of severe cognitive load. Future research should
explore this possibility in greater detail.

The theory attainment hypothesis faces three limitations, however, which must
be addressed in future research. First, although it posits a developmentally early-
emerging “bad act” detector (Cushman et al., 2013) that can account for some
evidence for intent-based moral judgment in infants and toddlers (e.g., Hamlin, 2013;

Margoni & Surian, 2020), this element of the theory remains underdeveloped. A



38
Effect of cognitive load

particular challenge is to explain what features of an agent’s actions or mental states
this detector responds to, and how these are differentiated from the more complete
theory of intent-based moral wrongness that emerges between 4 and 6 years old.
Second, as originally formulated, the theory does not depend on cognitive control or
executive function, but instead upon a conceptual attainment. Thus, in order to explain
the present results, it is necessary to propose that this “theory” of moral wrongness is
inhibited under cognitive load. Finally, some key aspects of the basic developmental
trends remain inconsistent across studies. For instance, while several studies find that
the outcome-to-intent shift in the judgment of harmdoing occurs principally for
judgments of accidents, but not for attempts (Costanzo et al., 1973; Cushman et al.,
2013; Nobes et al., 2009; Zelazo et al., 1996), others find the opposite pattern (Margoni
& Surian, 2017). And, while two studies show that this shift is more pronounced for
judgments of badness/naughtiness than for judgments of punishment (Cushman et al.,
2013; Margoni & Surian, 2017), these studies provide conflicting evidence on whether
the former type of judgment constrains the latter. Whether the young child acquires a
new concept of moral wrongness in the preschool years, broadly consistent with the
seminal theories of Piaget (1932) and Kohlberg (1969), remains an important area for

further study.

4.2 Limitations and future directions
We present important evidence that cognitive load has a specific influence on
moral judgment, but more work exploring the relationship between cognitive resources

and moral judgment is needed. For instance, our manipulation of cognitive load,
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borrowed from prior research (Buon, Jacob, et al., 2013), was a powerful one and
occupied attention, working memory, language processing as well as cognitive
inhibition, among other capacities. Future research should determine which elements
of this broad manipulation are necessary.

Relatedly, only limited work has begun exploring how moral judgment may be
changed through the process of normal aging and the cognitive changes associated
with it. This work suggests that causal processes, which are down-regulated through
development in childhood, may reassert themselves in older adulthood. Two recent
studies have indeed found that older adults (>63 years of age) condemn accidental
harms to a greater degree than younger adults (Margoni et al., 2018; Margoni, Geipel,
et al., 2019). Moreover, in one of these studies, the effect of age was larger for
judgments of wrongness than for judgment of punishment (Margoni, Geipel, et al.,
2019). Notably, no mediation by working memory (Margoni, Geipel, et al., 2019) or
cognitive flexibility (Margoni et al., 2018) was detected, as might have been predicted
given our current results. Executive function is a varied construct (Miyake et al., 2000),
however, and possibly the inhibition of information about intentions on wrongness
judgments posited in our theory attainment hypothesis occurs less through working
memory or cognitive flexibility and more through other subtypes of executive function,
such as cognitive inhibition. Regardless, the general pattern of increased
condemnation of accidents in older adults is consistent with the idea that latent
automatic processes begin to carry more weight in the process of normal aging, similar

to their increased role early in development. It remains an important topic for future
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research to investigate other signatures of these processes in adults, which might also
include reaction time effects or re-emergence due to cognitive impairments.

It also remains to be seen whether the theory attainment hypothesis can explain
atypical patterns of moral judgment in individuals with autism. Recent studies find that
individuals with autism show an abnormal (and selective) increased condemnation of
accidental harm when judging permissibility (Moran et al., 2011) and punishment
(Buon, Dupoux, et al., 2013) relative to controls. Recent work has added to these
findings by showing that young children with autism judge cases of accidental harm no
different from controls when the processing demands of the task are reduced (Margoni,
Guglielmetti, et al., 2019), suggesting that differences in judgment in those with autism
may stem from capacity limitations. Further research should determine if this pattern is
more pronounced for judgment of wrongness compared to judgments of punishment
as the theory attainment hypothesis would predict.

In addition, future work should explore the process by which intentions transition
from being recognized and tracked by infants and children to being incorporated into
moral judgment. The results of Buon and colleagues (2013) demonstrated that adults
under cognitive load could identify and process whether an agent intended to cause
harm, but were not able to incorporate that information into their judgment of that
agent. An interesting question is whether such a stage is also present in development;
that is, a stage during which children can identify agent’s negative or positive intentions
but cannot use them in their moral judgments. Some evidence in favor of this
possibility is the ability of children in some studies to pass comprehension questions

requiring them to correctly report agents’ intentions despite not using that information
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in their subsequent moral judgments (Cushman et al., 2013; Zelazo et al., 1996).
Relatedly, as we discuss above, recent work has shown that even infants make
sociomoral evaluations of agents based upon their intentions (Hamlin, 2013; Woo et al.,
2017). Future work should explore the processes that mediate this transition from a
stage in which other’s intentions are correctly identified but not incorporated into moral
judgment to a stage in which intentions do influence moral judgment.

Finally, our stimuli included only harm violations and not other kinds of moral
wrongs, including violations of norms about purity, loyalty or other concerns (Graham
et al., 2009). Recent work suggests that the influence of intentions on moral judgment
is strongest for harm violations and less strong for other kinds of violations, including
purity violations (Chakroff et al., 2016; Chakroff, Dungan, & Young, 2013; Chakroff,
Russell, Piazza, & Young, 2017; Chakroff & Young, 2015; Dungan, Chakroff, & Young,
2017; cf. Giner-Sorolla & Chapman, 2017). From this perspective, harm violations are
an ideal set of stimuli with which to test our hypotheses. Nevertheless, future work
should explore whether cognitive load has a similar influence on other kinds of

violations, including purity violations.

5. Conclusion

We find that cognitive load produces a pattern of moral judgment strikingly similar
to that observed in early childhood: People are more likely to judge accidental harms as
morally wrong when under load. They are not, however, less likely to condemn

attempted harms, nor are their judgments of deserved punishment affected by
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cognitive load. Taken together with past research, these results support a two-process

model of moral judgment.
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