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Abstract

The present study embarks on a comprehensive investigation of whether the influ-
ence of the moral valence, as highlighted by Knobe, remains a predominant factor
in subjects’ attributions of intentionality across diverse scenarios and populations.
In addition to examining the harm dimension, our research explores the potential
presence of this effect in other circumstances, assessing whether there is a com-
parable influence on attributions of intentionality for cases with side effects not
describable as harmful. A comparative analysis between neurotypical and autistic
populations is conducted —in line with Zalla & Leboyer’s work, but extending the
study to other scenarios—, revealing some disparities in how these two groups attri-
bute intentionality and praise and blame. Final analyses were conducted on the gen-
der variable, which revealed significant gender differences within both populations.

1 Introduction
1.1 The Knobe Effect: Moral Judgment and Intentionality Attribution

The Knobe effect (Knobe 2003a, 2003b) describes a robust phenomenon whereby
people tend to attribute intentionality to actions depending on whether the outcome
of such actions is perceived as positive or negative. In particular, people are more
likely to attribute intentionality to actions with negative moral valence (such as harm-
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ing someone) than to actions with positive moral valence (such as helping someone)
(Knobe 2003a, 2003b). This suggests that moral valence plays a crucial role in peo-
ple’s judgments of intentionality, and that people’s perceptions of the moral character
of an action’s outcome can influence their attribution of intentionality to the agent.

Typically, the Knobe effect is tested by presenting participants with two different
scenarios in which agents make a decision based on their own interests. In one sce-
nario, they make their decision knowing about some harmful side effects (e.g. pol-
luting the environment); in the other, they make their decision knowing about some
beneficial side effects (e.g., improving the environment). Although the scenario nar-
ratives explicitly state that agents do not care about the side effects of their decisions,
it is a robust result that participants ascribe a much higher degree of intentionality in
the case of harmful side effects than in the case of beneficial side effects. However,
little attention has been paid to whether this type of effect also occurs in cases where
there is no harm, but only a side effect that can be judged as bad (Knobe 2004),
and where it has been done, it has typically been to examine cases where an action
could have resulted in a harmful consequence, but that harm did not ultimately occur
(Cushman 2008).

Interestingly, the experimental paradigm used to test the Knobe effect includes a
question about blame and praise. Participants are asked whether the agents whose
intentionality they are judging should be blamed or praised for what they have done.
Some results show that blame and praise attributions do not correlate with intention-
ality attributions (Knobe 2003a, 2003b; Pettit and Knobe 2009). In particular, several
studies (e.g., Knobe 2003a, 2004; Nadelhoffer 2004; Gugliclmo and Malle 2010)
have identified a significant correlation between judgments of intentionality and
moral blame, whereas such a relationship appears considerably weaker or altogether
absent in cases involving moral praise. These findings suggest that the link between
moral judgment and intentionality is modulated by the valence of the outcome (nega-
tive vs. positive).The Knobe effect is puzzling on its own, but it is even more puz-
zling when praise/blame judgments are compared with attributions of intentionality.

Despite the many explanations put forward, no consensus has yet emerged on the
cause of the Knobe effect'. The moral-valence interpretation originally proposed by
Knobe (2003a, 2003b) —which holds that people’s moral evaluation of the side effect
(i.e., whether they deem it positive or negative) heavily shapes their judgments of
intentionality— remains the leading explanation. Evidence for this claim comes not
only from the persistence of the asymmetry when “intend to” is replaced by other
verbs, such as “decide,” “defend,” or “oppose” (Pettit and Knobe 2009), but also
from the robust replication of the phenomenon across a wide range of subsequent
studies (Young et al. 2006; Ngo et al. 2015; Phillips et al. 2015; Cova et al. 2016;
Stewart et al. 2022). Another early explanation was that the asymmetry was due to
different conceptions of intentional action (Nichols and Ulatowski 2007; Cushman
and Mele 2008; Laurent et al. 2021), one based on desires (to cause the side effect)
—when subjects do not attribute intentionality to the agent— and the other based on
beliefs (that the side effect would occur) —when subjects do attribute intentionality.

! For a detailed review of the most influential interpretations, see Cova 2015.
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In addition, there are also pragmatic explanations that suggest that when sub-
jects attribute intentionality to the agent, they are expressing their disapproval of the
agent’s decision through a conversational implicature (Adams and Steadman 2004a,
2004b); normativist explanations, which suggest that the greater intentionality attrib-
uted in negative cases is due to the fact that they are instances of norm violation
—either because people form stronger beliefs about negative collateral consequences
(Holton 2010; Uttich and Lombrozo 2010; Alfano et al. 2012), or because when
agent’s actions violate established norms they are often seen as acting more freely
and deliberately, as the primarily responsible for the resulting consequences (Kirfel
and Phillips 2023)—; and probabilistic explanations, which claim that the asymmetry
arises from the different perceptions of the probabilities that the agent’s action will
produce the collateral effect for positive and negative cases (Dalbauer and Hergovich
2013; Nakamura 2018).

In recent years, Knobe (2022) has proposed what he calls the possibility hypoth-
esis, according to which people’s intentionality judgements are shaped by their moral
considerations about the situation under consideration, but are also modulated by
which possibilities they regard as relevant. Other factors that have been observed
to influence judgments of intentionality are carefulness in acting and foreseeability
(Margoni & Surian 2022) —the latter in relation to the possibility hypothesis— as well
as personality traits and emotions (Young et al. 2006; Feltz and Cokely 2024). Emo-
tion activation has been shown to increase intentionality judgments for negative side
effects, especially when there is an immediate intuitive response (e.g., Ng o et al.
2015; Zucchelli et al. 2019; Zuchelli et al. 2025). Zucchelli and collaborators (2019)
observed a reduction of the effect in individuals exhibiting alexithymia, a condi-
tion consisting in difficulties in identifying, describing, and processing one’s own
emotions.

The consistent and widespread occurrence of the Knobe effect across a variety of
contexts provides a compelling rationale for examining whether analogous asym-
metries in intentionality attribution may exist beyond the harm domain. According
to some moral psychologists (Graham et al. 2009, 2018) harm has been turned into
the most relevant moral dimension in current liberal societies. It is therefore perti-
nent to investigate whether outcome valence —whether positive or negative— elicits
comparable asymmetries in intentionality attribution when the evaluative dimension
at stake relates to the aesthetic or alethic domains, and whether such effects can occur
independently of moral considerations. Associated with this investigation, two cen-
tral research questions emerge: Does the Knobe effect extend to aesthetic and alethic
evaluations, and if so, can these effects be empirically disentangled from moral influ-
ences? Is the magnitude of the asymmetry consistent across these three domains,
or do domain-specific variations emerge that would point to distinctive evaluative
processes?

On this basis, a central objective of the present work is to carry out a comparative
analysis of intentionality attribution across the harm, aesthetic, and alethic domains,
with the aim of clarifying the scope and boundaries of the side-effect effect and
assessing whether the observed asymmetry in intentionality attribution is intrinsi-
cally rooted in moral cognition or, alternatively, reflects a broader evaluative bias that
extends across multiple dimensions of human judgment.
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1.2 Autism: Morals and Intentionality Attribution

Autism is characterized as a neurodevelopmental profile that departs from the neu-
rotypical profile in several ways: autistic individuals tend to exhibit more sensitivity
to the environment and to be more easily overwhelmed by environmental stimuli
than neurotypicals; they also exhibit more difficulties in social interaction and com-
munication, and show a stronger preference than neurotypicals for predictable envi-
ronments and routines, and for in-depth exploration of their own interests. Autistic
individuals are said to exhibit three basic cognitive differences from neurotypicals:
stronger local processing (Happé & Frith 2006), more difficulties in the area of exec-
utive functioning (Hill 2004), and more difficulties in the area of theory of mind
abilities (Baron-Cohen 2001).

Compared to other areas of research in autism, little work has been done in the
area of moral development and moral psychology in autistic individuals. Concern-
ing moral development, autistic children have been found to be less strict about the
moral/conventional distinction than neurotypical children (Shulman et al. 2012; but
see Blair 1996) and less elaborate in their judgments (Shulman et al. ibid.). They
have also been found to have difficulty distinguishing bad outcomes of intentional
vs. accidental actions from a moral perspective, such that they tend to judge more in
terms of outcomes than in terms of intentions (Moran et al. 2011; Gleichgerrcht and
Young 2013; Margoni and Surian 2016). This pattern of behavior is thought to be
related to theory of mind difficulties (Garcia-Molina and Clemente-Estevan 2019).

Since theory of mind difficulties in autism are thought to persist into adulthood, it
is assumed that autistic individuals will show a stronger tendency than neurotypicals
to judge the rightness or wrongness of an action by its consequences, especially in
cases where tracking the intentions of agents may be complicated (as in cases of
deceit or intentional misleading: see Garcia-Molina and Clemente-Estevan 2019). So
far, studies with autistic adults have provided some support for this idea. For exam-
ple, Zalla and Leboyer (2011) tested 20 autistic adults for the Knobe effect and found
that their blame/praise judgment was less related to their attribution of intentionality
than in the neurotypical case, suggesting that the autistic participants did not evaluate
agents’ actions on the basis of their intentions. Zucchelli and collaborators (2018)
investigated the interplay between autistic personality traits, cognitive and affective
theory of mind capacities, and the attribution of intentionality. The findings revealed
that elevated levels of autistic traits were significantly associated with diminished
cognitive and affective theory of mind abilities, alongside an increased tendency to
attribute intentionality to side effects of actions. Moreover, the study identified cog-
nitive theory of mind difficulties as a mediating factor in the relationship between
autistic traits and the heightened attribution of intentionality, again suggesting that
individuals exhibiting high autistic traits are more inclined to evaluate intentionality
based on the occurrence of side effects rather than the agent’s underlying intentions.
Finally, Machery and Zalla (2014) report results showing that autistic adults judge
that actions that are merely instrumental in bringing about an end are unintentional.

On the other hand, autistic individuals may exhibit a stronger sense of justice or
more consistent morals than neurotypicals (Dempsey et al. 2020; Hu et al. 2021).
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Some studies suggest that autistic individuals are typically more “legalistic” than
neurotypicals (Strang et al. 2017; Dempsey et al. ibid.). In turn, neurotypicals are
more prone to accept exceptions to moral norms. First-person accounts from autistic
adults suggest that many are irritated by what they perceive as the moral laxity of
neurotypicals (Hu et al. 2021).

In this paper we contribute to the literature on intentionality attribution and on
moral judgment in autism. We introduced 198 participants (99 autistic, 99 non-
autistic) to three different Knobe cases, one about harm/help, one about false/true
information, and a final one about good/bad aesthetic outcomes. Participants were
asked whether the outcomes of the actions were intentional and whether the agents
were to be blamed or praised for what they did. We used several scenarios because
in a previous study, focused on interdomain differences, we had observed that neu-
rotypical individuals did not react in the same way to the three scenarios, apparently
making their responses dependent on the severity of the side-effect. Thus, we were
interested not only in measuring the reactions of autistic individuals to the original
Knobe effect, but also in comparing their responses with those of neurotypicals in
cases where the side effects do not consist in harm, even if the decision taken by the
agent is prima facie immoral.

Our hypotheses regarding the results of the comparison between autistic and non-
autistic adult participants were:

(1) There will be differences in the moral evaluation of the agents in our scenarios.
Based on the above studies (Dempsey et al. 2020; Hu et al. 2021), we expect to
observe higher standards in the praise/blame question in the autistic group. The
question asked in the Knobe scenarios, in a nutshell, is whether the agent was
right to act on the basis of the shellfish motivations and regardless of the known
side effects. We expect that the type of autistic population tested will be able to
understand the narrative, and that they will be stricter in their judgments than
neurotypicals.

(2) Furthermore, in line with previous findings (Zalla and Leboyer 2011; Zucchelli et
al. 2018), we may observe a larger discrepancy between praise/blame judgments
and intentionality attributions in the autistic group than in the neurotypical group,
as well as a larger Knobe effect. As mentioned above, it is still controversial why
the Knobe effect occurs. However, the Knobe effect shows that in some cases
people do not make a clear distinction between goals and side effects. Given that
the literature to date suggests a developmental delay in distinguishing between
incidental and intentional outcomes, and some persistent differences in means-
ends evaluations (Moran et al. 2011; Gleichgerrcht and Young 2013; Margoni
and Surian 2016), we expect to observe that autistic individuals will be more
prone to the Knobe effect.

(3) Supposing that (1) and (2) were the case, the picture that would emerge is that
autistic individuals may base their intentionality attributions on outcomes, but
not their moral judgments —contrary to some of the previously cited literature
(Moran et al. 2011; Gleichgerrcht and Young 2013; Margoni and Surian 2016).
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2 Method
2.1 Participants

In our experiment, we recruited 99 neurotypical participants on a voluntary basis,
including both university students and professors (65% female, predominantly native
Spanish speakers, average age=37) from three public universities in Spain.

We also recruited 99 autistic participants on a voluntary basis through the Prolific
platform (49% female, native English speakers, average age=37). Each participant
received 3£ as compensation for their participation in the study. These participants
had earlier responded “Yes—as a child” or “Yes—as an adult” to the Prolific screener
question, “Have you received a formal clinical diagnosis of autism spectrum disor-
der, made by a psychiatrist, psychologist, or other qualified medical specialist? This
includes Asperger’s syndrome, Autism Disorder, High Functioning Autism, or Perva-
sive Developmental Disorder”.

2.2 Experiment Description

Experiment 1 reproduces Knobe’s (2003a) experiment —for the zarm domain—, which
is also one of those examined by Zalla and Leboyer (2011) in their work about moral
evaluation in “high-functioning” autism, and two other cases inspired by Knobe’s
original work —for the aesthetic and alethic domains. For these three domains two
critical scenarios were used, namely, one with a positive side effect and one with a
negative side effect. Participants were then asked to indicate, on a seven-point Likert
scale (ranging from —3 to +3), the extent to which they agreed or disagreed with the
statement “agent X acted well by making decision Y” for each scenario (where agent
x and decision Y take specific and different values from one scenario to another), and
whether they thought agent x intentionally contributed to the side effect presented.

Participants were exposed to one critical scenario from each of these three
domains, along with six filler scenarios that acted as distractors®. These nine sce-
narios were presented in three consecutive blocks (i.e., harm, aesthetic, and alethic),
each of which consisted of three scenarios: one critical scenario (of the harm, aes-
thetic, or alethic type, with either a positive or a negative side effect), and two distrac-
tor scenarios.

The order of presentation of the three blocks was randomized. The internal order
of presentation of the three scenarios in each block and the assignment of the six
distractor scenarios to the blocks was also randomized. All scenarios were presented
in English.

The scenarios for the harm domain were the help and harm versions of Knobe’s
(2003a) original ENVIRONMENT vignette, which were also studied by Zalla and Leb-
oyer (2011) in their article:

2 The distractor scenarios were designed to resemble the critical scenarios in form, but without the col-
lateral effects that are typically associated with cases involving the Knobe effect. See Appendix 1 for a
detailed description of each of the six distractor scenarios.

@ Springer



Assessing the Knobe Effect in Autistic and Non-Autistic Individuals

ENVIRONMENT: The vice-president of a company went to the chairman of the
board and said, “We are thinking of starting a new program. It will help us increase
profits, and/but it will also help/harm the environment.” The chairman of the board
answered, “I don’t care at all about helping/harming the environment. I just want
to make as much profit as I can. Let’s start the new program.” They started the new
program. Sure enough, the environment was helped/harmed.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:

The chairman did the right thing by starting the new program.

[2] Did the chairman intentionallykelp/harm the environment?

The other two scenarios, for the aesthetic and alethic domains, were closely mod-
eled on Knobe’s (2003a) scenarios, although they were adapted so that the dominant
dimension in them did not result in a harm effect, but in an aesthetic or alethic/truth
effect.

For the aesthetic domain, a STREET-FURNITURE vignette was designed, in which the
agent (i.c., the mayor of the city) makes a decision that has either a positive or nega-
tive side effect on the overall aesthetics of the city:

STREET-FURNITURE: The urban planning councilor of a city went to the mayor and
said, “We are thinking of replacing the street furniture with new ones. It will give the
city a more modern look, but it will also improve/worsen the general aesthetics of the
city.” The mayor of the city answered, “I do not care at all about improving/worsen-
ing the aesthetics of the city. I just want it to look more modern. Let’s install the new
street furniture.” The city council replaced the old street furniture with the new ones.
Sure enough, the general aesthetics of the city improved/worsened.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:

The mayor did the right thing by replacing the old street furniture with the new
ones.

[2] Did the mayor intentionally improve/worsen the aesthetics of the city?

Finally, in the alethic domain, participants were presented with an ECONOMIC-OUT-
LOOK vignette in which the agent (i.c., the candidate of a political party) makes a
decision that has either a positive or negative side effect on the voter’s perception of
the economic outlook:

EcoNoMic-OuTLoOK: The campaign manager of a political party went to the can-
didate and said, “We are thinking of using a new argument in the campaign. It will
help us respond to the opposition, but it will also make people get the right/wrong
idea about the economic outlook.” The candidate answered, “I do not care at all
about voters getting the right/wrong idea about the economic outlook. I just want to
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respond to the opposition. Let’s use the new argument.” The campaign staff used the
new argument. Sure enough, the voters got the right/wrong idea about the economic
outlook.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:

The candidate did the right thing by using the new argument.

[2] Did the candidate intentionally contribute to the voters getting the right/wrong
idea about the economic outlook?

Additionally, we aimed to ensure that participants understood the new scenarios
(i.e., the STREET-FURNITURE and ECONOMIC-OUTLOOK vignettes) in a manner anal-
ogous to Knobe’s original scenario—specifically, that the event being evaluated
was perceived as a side effect rather than as a means to an end. We were particu-
larly concerned about the ECONOMIC-OUTLOOK case (we thank the Editor of this
issue for raising this concern). To this end, we conducted a norming study on Pro-
lific among neurotypical adults (NV=39) in which, after presenting Knobe’s origi-
nal vignette (i.e., the ENVIRONMENT vignette) as an example of a side effect and a
variant of that vignette in which the pollution is a means to harm a rival company,
participants were randomly shown 12 scenarios that the authors had classified
as either means-to-an-end or side-effect. These scenarios included the STREET-
FURNITURE and the ECONOMIC-OUTLOOK vignettes. The norming results showed
an average misclassification rate of 24%—that is, 24% of the responses incor-
rectly identified a means-to-an-end event as a side-effect event, and vice versa.
The error rates for the ECONOMIC-OUTLOOK and STREET-FURNITURE scenarios were
28% and 31%, respectively, with no significant differences when compared to the
other scenarios.

We are surprised by the rate of incorrect responses across all the scenarios pre-
sented. It is therefore possible that, in general, judgments of intentionality are affected
by poor comprehension of the vignettes®. However, we do not believe that this is an
issue that specifically affects the two new scenarios we have introduced in this study.
That said, as we mention below, we consider it possible that autistic participants had
difficulty understanding that the event being evaluated in the ECONOMIC-OUTLOOK
case was not a means-to-an-end, but a side-effect.

3 It may be helpful to illustrate how the participants responded to the scenarios and what kind of sce-
narios they were asked to judge. For instance, participants were asked whether the flooding of a city
described in the following vignette was a side effect or a means to some end: “The mayor of a city comes
up with the idea of diverting the course of the river so that it flows through the center of the city. Someone
warns him, ‘The city will be beautiful, but if it rains a lot, there may be floods.” The mayor answers, ‘It
rains very little here, and the city is going to improve a lot.” The year after the works were completed,
it rained like never before and the city flooded. The mayor was forced to resign”. In this scenario, 23%
of participants said that the flooding of the city was a means to some end, rather than a side effect of
diverting the river.
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3 Presentation of Key Findings
3.1 Attribution of Intentionality

We hypothesized that the asymmetry identified by Knobe (2003a) in the harm domain,
and later reproduced by Zalla and Leboyer (2011) for autistic individuals and by Zuc-
chelli and collaborators (2018) for individuals with autistic traits, would also be pres-
ent in the aesthetic and alethic domains. The results confirmed this hypothesis, since
for the three domains most participants attributed intentionality to the agent when the
side-effect was negative, and a minor number of people attributed intentionality when
the side-effect was positive.

As each participant was assigned to only one version of the scenario for each
domain —either depicting a positive or negative side effect— the analyzed data rep-
resent two independent groups. A Pearson chi-square test of independence was con-
ducted to examine whether the proportion of participants attributing intentionality
differed between the positive and negative side-effect conditions. Since the analy-
sis involved 2 X2 contingency tables —with relatively small expected frequencies—,
Yates’ correction for continuity was applied to the chi-square tests to adjust for the
potential overestimation of statistical significance (Yates 1934; Cochran 1954).

First, in the autistic group, we found that in the harm domain (i.e., ENVIRON-
MENT vignette), 92% of participants attributed intentionality to the agent in cases
with a negative side effect, whereas only 13% made this attribution when the col-
lateral effect was positive (see Fig. 1). This difference was highly significant (}*(1,
N=99)=59.6, p<0.001). These results are comparable to those of Zalla and Leboyer
(2011), although the attributions of intentionality they obtained in scenarios with
positive side effects were higher than those we found in these cases. In the case
of neurotypical participants, we obtained rates of intentionality attribution —for the
harm domain— very similar to those observed for autistic participants. More specifi-
cally, in the neurotypical group, 82% of participants attributed intentionality to the

100%

80%
60%
M positive
40% .
M negative
20%
0%

harm alethic aesthetic harm alethic aesthetic

% Intentional

Autistic group Neurotypical group

Fig. 1 Attribution of intentionality for the harm, aesthetic, and alethic domains. (Comparison between
autistic vs. neurotypical groups.)
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agent in cases with a negative side effect, whereas only 12% made this attribution
when the side effect was positive. This difference was again highly significant (x*(1,
N=99)=45.5, p<0.001). These rates of intentionality attribution by the neurotypical
group are very similar to those reported by Knobe (2003a); Zalla and Leboyer (2011).

In the aesthetic and alethic domains, there was also a significant asymmetry in the
attribution of intentionality between the positive and negative cases in both popula-
tions (i.e., autistic and neurotypical), but some differences were found with respect
to the harm domain. On the one hand, in the aesthetic domain (FURNITURE-URBAN
vignette), 85% of autistic people attributed intentionality to the agent when the side
effect of his action was ugly, whereas only 31% of them who attributed intentionality
when the side effect was beautiful —a highly significant difference (}*(1, N=99)=27.4,
p<0.001), with an effect size was very close to that present in the harm domain. For
neurotypicals, in the aesthetic domain, 65% of participants attributed intentionality
to the agent when the aesthetic side effect of his action was ugly, whereas only 34%
attributed intentionality when the side effect was beautiful. Again, the difference was
significant (y*(1, N=99)=8.4, p=0.0037).

On the other hand, in the case of the alethic domain (ECONOMIC-OUTLOOK vignette),
the asymmetry was less pronounced in the autistic group, namely 87% of participants
attributed intentionality to the agent when a false belief was produced as a side effect
of his action, compared to 53% who attributed intentionality when the agent produced
a true belief as a side effect. Although the size effect was smaller than that found
in the harm and aesthetic domains, the difference was still highly significant (*(1,
N=99)=12.4, p<0.001). In contrast, the asymmetry was more pronounced in the
neurotypical group than in the autistic group (in fact, its size effect was quite close to
that present in the harm domain). In particular, 74% of the neurotypical participants
attributed intentionality to the agent when a false belief was produced as an alethic
side effect, whereas only 26% attributed intentionality when a true belief was pro-
duced. This difference was again highly significant (x*(1, N=99)=20.4, p<0.001).

The main differences between the autistic and neurotypical populations are found
in two specific situations, where the intentionality attributed by the autistic group is
significantly higher than that attributed by the neurotypical group: (a) when the side
effect is negative in the aesthetic domain (85% for the autistic group vs. 65% for the
neurotypical group, which is a significant difference, ¥*(1, N=94)=4.1, p=0.042);
and (b) when the side effect is positive in the alethic domain (53% for autistic vs.
26% for neurotypical, again a significant difference, y*(1, N=104)=6.6, p=0.01).
In addition, it is worth noting that the intentionality attributed by the autistic popula-
tion is higher than that attributed by the neurotypical group in all cases with negative
side effects.

As mentioned above, the effect size was also determined for the three domains
using Cramer’s V (VC). On the one hand, the effect size in the autistic group was
large in both the harm (VC=0.776) and aesthetic (VC=0.526) domains, and medium
in the alethic domain (VC=0.354). On the other hand, in the neurotypical group
it was found to be large in the harm domain (VC=0.678), medium in the alethic
domain (VC=0.435), and small in the aesthetic domain (VC=0.292). As expected,
the largest difference between the autistic and neurotypical populations in terms of
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effect size occurs in the aesthetic domain, with a large effect size for autistics and a
small one for neurotypicals.

3.2 Attribution of Praise and Blame

In his original study, Knobe (2003a) also asked participants how much praise or
blame the agent’s action deserved. This allowed participants to decouple the attribu-
tion of intentionality from the moral blame that the agent’s action deserved —insofar
as they were allowed to attribute praise or blame to the agent before being asked to
attribute intentionality to him. Similar questions were asked by Zalla and Leboyer
(2011) in their study with autistic and neurotypical individuals.

In our case, we asked a similar initial question, with a twofold purpose: (1) to
disentangle the attributions of intentionality and blame, and (2) to test for the pres-
ence of the moral component —through the attribution of praise or reprobation— in
the aesthetic and alethic domains (see Fig. 2). As expected, the moral component is
generally present in the aesthetic and alethic domains, as most of participants praise
the agents for actions that end with a positive side effect and disapprove when their
action results in a negative side effect. Furthermore, in cases with negative side
effects, the greatest disapproval occurs in the harm domain (this was also expected
for both negative and positive side effects), closely followed by the alethic domain.
Similar results were obtained for the neurotypical group. However, certain differ-
ences emerged between the domains that deserve more detailed attention.

In the harm domain, 91% of autistic participants judged the chairman’s action to be
blameworthy in the case with a negative side effect, a percentage very close to the 94%
of neurotypical participants who assigned blame in these situations. These rates of
blame attribution for the negative cases are very similar to those reported by Zalla and
Leboyer (2011). In contrast, in the cases with a positive harm side effect, the percent-
age of autistic participants attributing praise to the president decreased to 64%, and the
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40% :
M negative
20%
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harm alethic aesthetic harm alethic aesthetic

% Praise | Blame
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Fig. 2 Percentage of participants who judged the agent’s actions to be praiseworthy or blameworthy

(versus neutral) for positive and negative side effects, respectively. (Comparison between autistic vs.
neurotypical groups.)
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same happened to the attribution of praise by the neurotypical group, which dropped
to 61%. As in the case of negative side effects, when the harm side effect is positive
there are no significant differences between the percentages of autistic and neurotypi-
cal participants who judge the chairman’s action as praiseworthy. However, on this
point we find a difference with the results obtained by Zalla and Leboyer, since in their
work the percentage of participants who attributed praise was lower for the neurotypi-
cal group (43%) and significantly lower for the autistic population (17%), which was
a significant difference. This difference may be due to the much smaller sample size of
Zalla and Leboyer’s study (N=46 compared to 99 participants in our study).

On the other hand, in the alethic domain, the percentages of neurotypical partici-
pants attributing praise (53%) and blame (83%) to the agent (in the positive and nega-
tive cases, respectively) were significantly different (y*(1, N=99)=8.5, p=0.0035),
and quite similar to the rates found in the harm domain. However, the situation
changes slightly for the autistic group, where, although the percentage of participants
attributing praise (59%) is comparable to the same attribution by this population in
the harm domain —and, also, to the percentage of neurotypical participants doing so
in the alethic one—; in cases with a negative side effect, the percentage of autistic
participants attributing blame decreases significantly (62%) with respect to the harm
domain, with no significant difference between the attributions of praise and blame
for the autistic group in the alethic domain (x*(1, N=99)=0.028, p=0.87). Lastly, in
the negative alethic side effect condition, the difference in blame attribution between
the autistic group (62%) and the neurotypical group (83%) was significant (x*(1,
N=94)=3.8, p=0.05).

In relation to the aesthetic domain, 69% of the autistic participants judged the
chairman’s action to be praiseworthy in the case of a positive side effect, whereas
only 27% judged his action as blameworthy in the case of a negative side effect,
which is a highly significant difference (x*(1, N=99)=15.5, p<0.001). In contrast,
55% of the neurotypical group attributed praise in the positive case, while 52% attrib-
uted blame in the negative case, which does not yield a statistically significant differ-
ence (x*(1, N=99)=0.0026, p=0.96). Just as in the alethic domain, when there was
a negative aesthetic side effect, the attribution of blame by the autistic population
(27%) was significantly different from that of the neurotypical group (52%) (x*(1,
N=94)=5.2, p=0.023).

Based on the above, two clear patterns emerge in the attribution of blame or praise
for the agent’s actions. On the one hand, for the positive side effects, the percent-
age of participants attributing praise remains fairly constant at around 60% for both
the autistic (~64%) and neurotypical (~56%) groups, and does not appear to be
domain dependent —since there are no significant differences between any of them.
On the other, for the negative side effects, there is a downward trend in the attri-
bution of blame with domain, which is high for the harm domain, medium for the
alethic domain, and low for the aesthetic domain. Differences in attributions of blame
between domain pairs —for autistic and neurotypical populations— are highly signifi-
cant for all except the harm vs. alethic comparison for neurotypical participants (see
Table 1). Moreover, in the negative cases, the percentage of autistic participants who
attribute blame is always lower than the percentage of neurotypical participants who
do so.
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Table 1 Differences in blame at- Group Domain pair 2 N p-value
tfi)‘b‘;te“’;‘; beetsv.zliezf?gt“:;‘;e‘f‘rs Autistic Harm (91%) vs. 100 102 0.0015 **
T negative st alethic (62%)

Harm (91%) vs. 40.6 102 <0.001 ***

aesthetic (27%)

Alethic (62%) vs. 10.8 96  0.001  ***
aesthetic (27%)

Neurotypical Harm (94%) vs. 20 96 0.15
alethic (83%)
Harm (94%) vs. 19.6 96 <0.001 ***
aesthetic (52%)
Alethic (83%) vs. 84 92  0.0038 **
aesthetic (52%)

Significance codes: 0 “***0.001 “***0.01 “*>0.05 .’ 0.1’ 1

If we now represent the praise and blame attributed in the positive and negative
side effect cases in the terms used by Knobe (2004), i.e., not only by examining
whether participants judge the agent’s behavior as praiseworthy or blameworthy —as
Zalla and Leboyer (2011) do— but as the amount of praise and blame attributed to the
agent in each case, the results still show the same two patterns mentioned above (see
Table 2).

Therefore, it seems that there is a clear hierarchy of blame that would be com-
mon to both populations (i.e., autistic, and neurotypical), namely, the worst would be
harming the environment, then inducing false beliefs in people, and finally causing
aesthetic damage to the city. In addition, the neurotypical group always judges these
cases more blameworthy than the autistic group.

4 Discussion of Results
4.1 Intentionality Attribution

The results of the experiment done with neurotypical participants confirm the find-
ings of previous studies in the harm and aesthetic domains. Indeed, in the harm
domain, the percentage of attribution of intentionality obtained was 82% for the neg-
ative side-effect and 12% for the positive side-effect, which is absolutely consistent
with the results of the original work by Knobe (2003a) —in which the intentionality
attributions obtained were 82% and 23% for the negative and positive side-effect

Table 2' Praise (+) an.d blame Group Domain Positive effect Negative effect
) gttrlbuted according to type Autistic Harm 171 5 54
of side-effect .
Alethic 1.51 —-1.88
Aesthetic 1.84 —-0.58
Neurotypical Harm 1.63 —2.62
Alethic 1.23 =2.11
Aesthetic 1.42 -1.04
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cases, respectively. Similarly, in the aesthetic domain, the intentionality attributions
obtained were 65% and 34% for cases with negative and positive side-effects, respec-
tively, which is also quite consistent with the results of Knobe (2004) for the variation
of his original experiment with aesthetic damage (namely 54% and 18% for cases
with negative and positive side-effects, respectively). On the other hand, the results
in the alethic domain show an attribution of intentionality of 74% and 26% for cases
with negative and positive collateral effects. This would confirm the presence of the
asymmetry identified by Knobe, regardless of the type of side-effect present in the
collateral effect (i.e., harm, aesthetic, or epistemic/alethic).

However, the effect size is not the same in these three domains. Knobe (2004) had
already observed that the effect size in aesthetic evaluations was significantly smaller
than the effect size in the harm cases. Our Experiment 1 confirms Knobe’s observa-
tion, but also shows that, based on the size of the observed effect size, a gradation in
the asymmetry of the intentionality attributed by the participants can be established
as a function of the type of domain. This asymmetry would be large in the harm
domain, medium in the alethic domain, and small in the aesthetic domain, and would
correlate with the difference between the attributions of intentionality in the negative
and positive cases in the harm (70%), alethic (47%), and aesthetic (31%) domains.
This gradation of domains was confirmed by how neurotypical participants assigned
blame to the agent’s decision in cases with a negative side effect —i.e., harm (94%),
alethic (83%) and aesthetic (52%). Therefore, the asymmetry in the attribution of
intentionality is clearly domain dependent, and although this asymmetry was pres-
ent in all three domains, we also found that the magnitude of the effect varied across
them. A possible interpretation of these results is that participants judged that harm-
ing the environment was a worse outcome than misleading voters and that misleading
voters was a worse outcome than spoiling the aesthetics of the city. The observed
discrepancy between the harm scenario and the other two scenarios is likely attribut-
able to the pivotal role that the concept of harm occupies within contemporary moral
frameworks (Graham et al. 2009; Hanser 2019). Specifically, negative outcomes
framed as instances of harm may tend to elicit stronger reactions than those framed
otherwise, owing to the prominent societal emphasis currently placed on the moral
dimension of harm.

With regard to this, Knobe’s results in the aesthetic domain were that: “The
mean rating for blame or praise in the aesthetic harm condition was —1.7; the mean
in the aesthetic help condition was.3. This difference was statistically significant,
t(54)=5.8, p<.001” (Knobe 2004: 275). It was therefore interesting to see that in
our case, the amount of blame attributed in cases with negative side effects was also
greater than the amount of praise attributed in cases with positive side effects, while
still observing the Knobe effect in intentionality attributions. This result supports
Knobe’s idea that intentionality judgments are triggered by consequences, regardless
of how praiseworthy or blameworthy actions are judged.

In the autistic population, the Knobe effect was observed in the three domains (i.e.,
harm, aesthetic, and alethic). Interestingly, the effect size was smaller in the alethic
case than in the other two domains, and was largest in the harm case.
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4.2 Moral Evaluation

The above gradation is confirmed by the praise and blame that participants thought the
agents’ actions deserved. In regard with the ~arm domain, there are not many differ-
ences between autistic and non-autistic participants with respect to moral evaluations.
Differences appear in the other two domains. Firstly, in the alethic domain, we observe
a different pattern, i.e., the autistic evaluation is less negative than the neurotypical one
in cases with a negative side effect, and quite similar in cases with positive side effects.
Second, in the aesthetic domain we found the same pattern as in the alethic domain,
only more pronounced, namely, the autistic evaluation is much less negative than the
neurotypical in the negative cases, and not significantly different in the positive cases
(i.e., when the city is aesthetically improved and looks more modern).

At first glance, the results could be seen as reflecting a profile of evaluations in
the autistic case that is more consistent with a moral judgment based on the agent’s
declared intentions. In cases with bad consequences, on average, autistic people tend
to consider agents less blameworthy than neurotypicals, as if they reasoned: “Know-
ing the side effect it could cause, such a side effect wasn’t what the agent intended to
do, so the agent should not be blamed for what happened.” However, there is reason
to suspect that this is not the case. On the one hand, when it comes to harming the
environment, autistic participants do not seem to make their moral judgments inde-
pendent of outcomes. On the other hand, if judgments were made on the basis of
declared intentions, we should not expect differences between cases with good and
bad outcomes. Nevertheless, in cases with good outcomes, autistic people give agents
a level of praise very similar to that given by neurotypicals. Moreover, they praise the
mayor in the aesthetic case slightly more than neurotypicals.

Taken together, the results suggest that autistic individuals are as consequentialist
as neurotypicals in cases with positive side effects, but less consequentialist in cases
with negative outcomes. This goes against the view that moral judgments in the autis-
tic population are more outcome-based than neurotypical judgments due to theory of
mind difficulties (Moran et al. 2011; Gleichgerrcht and Young 2013; Margoni and
Surian 2016). Yet, it is difficult to hold that autistic individuals blame more on the
basis of intentions than on the basis of outcomes, since, when it comes to intention
attribution, we observe a strong Knobe effect in the autistic group. Moreover, as just
mentioned, the non-consequentialist evaluative pattern is not stable, namely: it is
not present in the harm case, and it cannot explain the difference between praise and
blame observed in the aesthetic case.

Our results do not suggest a more ingrained sense of morality in autistic individu-
als, as we observe a large number of neutral evaluations. In this regard, it is interest-
ing to note that neutral evaluations are more extended in the autistic group, which
suggests that autistic people may be more ambivalent than neurotypical individuals
especially in judging how blameworthy the agent’s action is. This is consistent with
evidence that higher levels of autism are associated with atypical patterns of moral
judgment (Clarkson et al. 2023). The ambivalence we hypothesize may, in turn, be
associated with heightened levels of general uncertainty (Van de Cruys et al. 2014;
Bervoets et al. 2021). Such uncertainty may make participants provide a neutral
judgement as a result of indecision.
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4.3 General Comparison of Autistic vs. Non-Autistic Populations

The relationship between the intentionality attributions and the blame/praise judg-
ments suggests that, in the case of autism, intentionality judgments are triggered by
consequences, rather than by evaluations of the agent’s actions. As noted above, this
is consistent with Knobe’s view and with our results with neurotypicals. The results
with autistic participants in the aesthetic case dramatically illustrate this point.

When comparing neurotypical and autistic participants, we observe many simi-
larities, and some differences. The most obvious similarity is the presence of the
Knobe effect in all three domains. Another similarity between autistic and neurotypi-
cal populations worth mentioning is that both groups seemed to show a fairly stable
hierarchy of evaluations by domain: (I) For negative effects, agents attributed more
intentionality and blame in the harm domain, then in the alethic domain, and finally
in the aesthetic domain. This occurred without exception, for both autistic and neuro-
typical groups, in all possible pairs of domains. (II) For positive effects, the amount
of praise attributed is very similar in all cases (~60%), with no significant differences
by domain or by group of participants.

Within this broad similarity, there are some differences. First, the degree of attri-
bution of intentionality is higher in the autistic group overall, and it is higher in both
cases: positive and negative. More specifically, it is particularly high (compared to
the neurotypical group) in the aesthetic negative case and in the alethic positive case.
The latter finding —i.e., the greater tendency of the autistic group to attribute inten-
tionality, compared to the neurotypical population, when the side effect is positive
in the alethic domain— may be explained by the theory of mind difficulties observed
in autistic individuals (Baron-Cohen 2001; Garcia-Molina and Clemente-Estevan
2019).

In the case of blame/praise, autistic participants praise the agents more than neu-
rotypicals in all three domains (i.e., harm, aesthetic, and alethic) —although these
differences were not significant— and blame them less in the three domains as well,
especially in the alethic and aesthetic domains, thus exhibiting a greater difference
between intention and blame/praise judgments in these cases. Finally, in the harm
domain, the results of autistic participants are very similar to those of neurotypicals
for both types of judgments. This is in partial contrast to the results of Zalla and Leb-
oyer (2011), who found a significant difference for praise judgments.

Overall, autistic participants seem to exhibit a stronger Knobe effect than neuro-
typicals, but also a greater degree of intentionality attribution (in both positive and
negative outcomes). However, the difference in the case of positive outcomes case is
mainly due to the alethic domain. Recall that in this scenario the reader is confronted
with an agent who, as a side effect of her action, either misleads her audience or lets
them know the truth. In the latter case, autistic participants are much more likely than
neurotypicals to believe that the candidate is intentionally letting the audience know
the truth. This scenario involves more mindreading than the other two, as it involves
not only tracking the agent’s behavior, but also its effect on the agent’s audience.
That is, it is a communication scenario that may be difficult for autistic people to
fully grasp. In particular, it may be unclear to them from reading the vignette to what
extent the candidate really intended to tell the truth or not. The fact that their praise
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and blame judgments are similar also suggests some difficulty in understanding the
scenario, as they do not seem to blame the intentional deceiver much more than they
praise the one who ends up providing accurate information to her audience without
caring about the truth. If the intergroup differences in the alethic case are indeed
related to its intricate theory of mind narrative, the results of the other scenarios
strongly suggest a larger Knobe effect in the autistic population.

Regarding praise/blame evaluations, the harm case is almost identical in the autis-
tic and neurotypical populations. The observed differences concern the other two sce-
narios. Leaving aside the alethic scenario and focusing on the aesthetic case, we see
that the pattern observed in the neurotypical group also appears and is accentuated in
the autistic group. The aesthetic praise/blame results are difficult to interpret in the
light of previous Knobe effect studies. Participants are unclear about the trade-off
between making a city ugly and making it look more modern. Obviously, they think
that it is good to make the city both more beautiful and more modern, but they may
think that it is not so bad to make it more modern but uglier. However, since the result
is negative (not so bad, but still negative), the Knobe effect is triggered. Therefore,
we see the following pattern: a clear Knobe effect combined with more praise than
blame, which is more pronounced in the autistic population. That is, autistic individu-
als seem to think that the wrong that the mayor brought about is permissible but at the
same time that he intended it. This suggests that the point Knobe often makes, i.e.,
that judgments of intention are divorced from moral judgments, is even more acute in
the case of autistic individuals. This is consistent with Zalla & Leboyer’s findings for
autistic individuals, although we would not reach this conclusion if we focused only
on the harm case, which is the one they studied.

We expected to observe higher moral standards in the praise/blame questions in
the autistic group, based on the idea that autistic people may be stricter with respect
to morals than neurotypicals. However, this difference did not show up in the results.
The prediction that was most borne out was the one about the Knobe effect, namely,
that we would observe a larger asymmetry in the attribution of intentionality for the
positive and negative cases —and thus a larger Knobe effect— in the autistic group than
in the neurotypical group. This was confirmed by higher intentionality attributions in
all three domains for the negative cases, and lower for the positive cases (except for
the alethic domain), leading to higher effect sizes in most domains (i.e., moral and
aesthetic). We hypothesized that such results could relate to difficulties distinguish-
ing between incidental and intentional outcomes, and some persistent differences in
means-ends evaluations.

4.4 Gender Differences

We conducted a post-hoc analysis based on the gender variable, since we wanted to
know whether there could be differences between males and females, particularly in
the autistic group, given that many authors have recently emphasized that the female
autistic profile may differ in some ways from the male autistic profile (e.g., Kirkovski
etal. 2013).

The distribution of males and females in the autistic and neurotypical groups
was as follows. In the neurotypical group, 65% of the subjects were female (N=59)
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and 35% were male (N=32) —excluding 8 subjects who answered “other” or did
not respond to the gender question. In the autistic group, the distribution between
males (N=47) and females (N=48) was more balanced, with each group representing
approximately 50% of the total —after excluding 4 subjects who answered “other” to
the gender question.

Quite surprisingly, some important gender differences were found in both kinds
of populations. Concerning intentionality attribution (see Fig. 3). In the first place,
neurotypical males attributed very little intentionality (27%) to cases with negative
side effects in the aesthetic domain, to the extent that no Knobe effect was observed
in this domain, whereas neurotypical females displayed a more consistent pattern of
intentionality attributions across domains, with a strong Knobe effect in all cases. In
second place, autistic males attributed a lot of intentionality to cases with positive
side effects in the alethic domain (68%) —a case in which Knobe’s asymmetry did not
occur— as well as in the aesthetic domain (46%). In contrast, the profile of responses
of autistic females was again more consistent across domains, being very similar to
that of non-autistic females.
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Fig.3 Attribution of intentionality for the harm, aesthetic, and alethic domains. (Comparison by gender
in autistic and neurotypical groups.)
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These general results suggest that the interdomain differences found at the general
level regarding intentionality attribution are attributable to males. In the case of the
aesthetic domain, it appears that neurotypical males might show a low sensitivity to
damage in the aesthetics of the city (i.e., they may not consider the side-effect to be as
bad). More interesting, we think, is the case of the alethic domain within the autistic
population. Above we mentioned that the attenuated Knobe effect found in the autis-
tic group could relate to theory of mind difficulties: some autistic individuals might
have had difficulty understanding that the politician in the vignette was not concerned
with whether potential voters would know the truth or not. If this is the explanation
for the observed differences, it seems to affect mainly autistic males.

Regarding moral judgments, relevant gender differences were also observed (see
Fig. 4). First, neurotypical women attributed praise and blame in the alethic domain
in exactly the same way as they did in the harm domain, whereas neurotypical men
showed a much more graded scale in the attribution of blame. This suggests that neu-
rotypical females tend to think that deceiving people is as morally wrong as harming
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Fig. 4 Percentage of participants who judged the agent’s actions to be praiseworthy or blameworthy
(versus neutral) for positive and negative side effects, respectively. (Comparison by gender in autistic
and neurotypical groups.)
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the environment. This difference with respect to the alethic case was also observed,
although attenuated, in the autistic group.

Specifically for the autistic group, the most striking finding was that autistic males
did not assign blame for actions that caused harm in the aesthetic domain, although
they believed that the agent had intentionally provoked the side effect. As in the case
of intentionality attribution, autistic females displayed a more consistent pattern of
evaluations overall than autistic males. However, they did not differ much from non-
autistic females.

Taken together, these results suggest that, with the exception of the stronger Knobe
effect in autism, the intergroup differences reported above concerning intentionality
attribution, moral judgment, and the detachment of intentionality attribution from
moral evaluation are primarily attributable to differences in the male populations.

4.5 Back To the Knobe Effect

Finally, of all the explanations of the Knobe effect on the market, the normativist
interpretation is perhaps the one that can best explain the results obtained. Accord-
ing to the normativist explanation, the asymmetric attribution of intentionality by
participants is due to the fact that people form stronger beliefs about collateral effects
in negative cases —where a norm violation occurs— than in positive cases —or norm-
compliant cases—, and therefore the attribution of intentionality would be higher in
the former (Holton 2010; Alfano et al. 2012). The normativist explanation could
explain the decreasing rates of intentionality and blame attribution observed in cases
with negative collateral effects across domains (both overall and when results were
analyzed by gender). The highest rates were observed in the harm domain, where the
side effect can be clearly identified as a norm violation of the environmental protec-
tion laws. Then, in the alethic domain, the attributions of intentionality and blame
would be lower because the side effect —i.e., the induction of wrong beliefs— was less
clearly associated with a norm violation. The lowest attributions of intentionality and
blame were found in the aesthetic domain, where the negative side effect was much
more difficult to identify as a norm violation.

This gradient in the attribution of intentionality —and blame—, from harm to alethic
to aesthetic domains, is consistent with the normativist account by illustrating how the
perceived violation of norms influences the attribution of intentionality. In domains
where the negative collateral effects are more clearly seen as norm violations, intention-
ality is attributed to a greater extent. Conversely, in domains where the association with
norm violation is less clear, the attribution of intentionality decreases. This pattern high-
lights the impact of normativist considerations on people’s judgments of intentionality.

5 Conclusions
The present study of the presence of the Knobe effect in the harm, alethic, and aes-

thetic domains —for both autistic and neurotypical populations—, has led to some rel-
evant findings, which in several cases go beyond the results of previous studies.
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First, the responses of the neurotypical population exhibited a high degree of con-
sistency with the widely replicated result in the harm domain —i.e., an asymmetry in
intentionality attribution consistent with the Knobe effect— and confirmed that such
an effect is also present in the aesthetic and alethic domains. Moreover, our study has
shown that this asymmetry is not only present in these three domains, but also that its
effect size varies across domains, being large in the harm domain, somewhat smaller
in the alethic domain, and even smaller in the aesthetic domain. The above gradation
of effect sizes across domains provides a nuanced view of how individuals evaluate
the outcomes of actions, insofar as the perceived harm, epistemic, or aesthetic con-
sequences of an action affect the attribution of intentionality differently, with harm
consequences having the strongest effect.

Second, in the case of the autistic population we have also found the presence
of the Knobe effect in the harm, alethic, and aesthetic domains, although autistic
participants showed a stronger Knobe effect than neurotypicals. Furthermore, the
gradation between domains identified in the neurotypical group was also identified
in the autistic population. The gradation was confirmed by the praise/blame that both
autistic and neurotypical participants attributed to the agent’s actions when the side
effects were negative.

Overall, our results support Knobe’s original idea that attributions of intentionality
are triggered by the outcomes of actions. Compared to the neurotypical population,
our results suggest that autistic individuals are just as consequentialist for positive
outcomes, but less consequentialist for negative outcomes, and their intentionality
judgments would be driven primarily by consequences rather than by evaluations of
the agent’s actions. In addition, our results also suggest that the autistic population
may be more ambivalent than neurotypicals in attributing blame. All of this confirms
Knobe’s point that judgments of intentionality are divorced from moral judgments,
which, in line with previous work in the harm domain, would be even more true for
the autistic population. Yet, after analyzing the results by gender, we found that most
of the observed intergroup differences were related to differences in the responses of
males. Autistic and non-autistic females showed very similar response patterns. The
only intergroup difference that remains is that the autistic group exhibits a stronger
Knobe effect than the non-autistic group.

Lastly, of all the explanations for the Knobe effect on the table, our results are
more consistent with the normativist interpretation, according to which the greater
intentionality attributed in the negative cases is due to the fact that they are instances
of violations of norms. This interpretation would explain the larger effect size in both
the harm and the alethic domains, and the smaller effect size in the aesthetic domain.
The fact that our findings support the normativist thesis suggests that further empiri-
cal research is needed to elucidate the nature and origin of the Knobe effect, in both
autistic and neurotypical populations. Such studies would help to determine how
perceptions of norm violation may affect judgments of intentionality and morality,
and whether this influence may vary significantly as a function of social, cultural, or
economic factors.
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Appendix 1. Distractor Scenarios

This appendix presents the six distractor scenarios employed in the experiment.
Each distractor scenario was designed to be similar in form to the critical scenarios,
yet without the collateral effect characteristic of cases involving the Knobe effect.
Detailed descriptions of the six distractor scenarios are provided below.

DISTRACTOR SCENARIO I: The personnel manager of a company went to the human
resources director and said, “We have designed a new program to promote work-life
balance for our employees, but it will have a significant internal cost to the company.”
The human resources director answered, “I do not care at all about the cost this has to
the company. I just want the employees to strike a balance between work and family.
Let’s start the new program.” The company started the new program. Sure enough, it
had a significant cost to the company.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:

The human resources director did the right thing by starting the new program.

[2] Did the human resources director intentionally contribute to the employees
having more time to take care of their families?

DISTRACTOR SCENARIO II: The head of sales of a company went to the personnel
director and said, “We have designed a new program to reorganize the sales force. It
will reduce the number of sales managers, and it will also worsen the communication
processes.” The director answered, “I do not care at all about worsening the commu-
nication processes. I just want to reduce the number of managers in the sales network.
Let’s start the new program.” The company started the new program. Sure enough,
the communication worsened.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:

The personnel director did the right thing by starting the new program.

[2] Did the personnel director intentionally contribute to the dismissal of the sales
managers?

DISTRACTOR SCENARIO III: The museum and library coordinator of a city council
went to the city councilor for culture and said, “We have designed a program to
update the library materials of the local libraries, but as a result, we will not have a
budget surplus.” The councilor for culture answered, “I do not care at all about not
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having a budget surplus this year. I just want to expand the catalog of our libraries.
Let’s start this program.” The city council started the program. Sure enough, they did
not have a budget surplus that year.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:

The councilor for culture did the right thing by starting the new program.

[2] Did the councilor for culture intentionally contribute to making a larger library
catalog available to the public?

DISTRACTOR SCENARIO IV: The executive deputy secretary for water and envi-
ronmental protection went to the Secretary of State for Agriculture and said, “The
selection process for the sewage treatment is over and one of the proposals was sent
by your brother’s company. Accepting it would damage the image of the selection
process.” The Secretary of State for Agriculture answered, “I do not care at all about
damaging the image of the selection process. I just want the proposal submitted by
my brother’s company to be considered. Let’s accept all the submitted proposals.”
All the submitted proposals were accepted. Sure enough, this damaged the image of
the selection process.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:

The Secretary of State for Agriculture did the right thing by accepting all of the
submitted proposals.

[2] Did the Secretary of State for Agriculture intentionally favor the proposal sent
by his brother’s company?

DISTRACTOR SCENARIO V: The editor-in-chief of a newspaper went to the editor
and said, “We are thinking of publishing this news story that we have been working
on for several weeks. However, our advertisers might not like it.” The newspaper
editor answered, “I do not care at all about how the advertisers react to the piece of
news. I just want it to be known by the public opinion. Let’s publish it on the front
cover of tomorrow’s edition.” The piece of news was published on the front cover the
next day. Sure enough, the publication annoyed some of the newspaper’s advertisers.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:
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The newspaper editor did the right thing by publishing the piece of news.

[2] Did the newspaper editor intentionally contribute to his readers being
well-informed??

DISTRACTOR SCENARIO VI: The employment coordinator of a university went to
the vice-president of human resources and said, “We are thinking of inviting the
leading companies in the region to the career fair. However, if most of them accept
the invitation, it will be difficult to find a place to accommodate all of them prop-
erly.” The vice-president of human resources answered, “I do not care at all about
reducing the space given to each company in the career fair. I just want the number
of participating companies to be as large as possible. Let’s send an invitation to all
the mentioned companies.” The leading companies in the region were invited. Most
of them attended the career fair. Sure enough, there was not enough space to accom-
modate them properly.

And then the participants were asked:

[1] Rate your degree of agreement (+3) or disagreement (—3) with the following
statement:

The vice-president of human resources did the right thing by planning the event
that way.

[2] Did the vice-president of human resources intentionally contribute to maxi-
mizing the number of companies that could contact the students at this event?
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