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Abstract
When one person harms another, the way lay jurors describe the perpetrator's mental state —
whether they acted “knowingly” or “recklessly” — can significantly affect their culpability under
United States criminal law. Five studies conducted in Fall 2017 show that the meanings of these
crucial legal terms can shift depending on whether the jury instructions mention an alternative
mental state. In Studies 1-3, lay participants, acting as mock jurors, were less likely to say an
agent caused a harm “knowingly” when they could instead describe the person as acting
“recklessly” — a less severe but still culpable state of mind. This pattern emerged whether or not
participants received legal definitions of these terms. In Study 4, mock jurors were less likely to
say an agent acted “knowingly”” when “recklessly” appeared in the jury instructions as a contrast,
even when they did not have any way to attribute the contrast term to the agent. In Study 5, mock
jurors were also less likely to say an agent acted “recklessly” when the possibility of acting
“negligently” appeared in the jury instructions. These studies provide evidence that “knowingly”
and “recklessly” are contrast sensitive — that is, their meanings can shift based on what contrast
concept is salient.
Keywords: blame; experimental jurisprudence; law and psychology; moral psychology; social

cognition
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Public Significance Statement: The present research suggests that jurors’ interpretations of key
legal terms like “knowingly” and “recklessly”” can vary based on which alternative mental states
appear in the jury instructions. These findings have important implications for criminal trials in
the United States, where jurors must determine a defendant’s mental state to decide guilt. This
inconsistency could potentially lead to uneven application of justice across similar cases. These
results highlight an urgent need to clarify which meaning of these mental state terms jurors

should use when making life-altering decisions in U.S. criminal cases.
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Contrasting Guilty Minds:
Exposure to Contrast Concepts Narrows Conceptions of Acting Knowingly and Recklessly

Two campers in a dry forest built a campfire that ignited a forest fire, causing millions of
dollars of property damage (United States Attorney’s Office for the Central District of
California, 2014). A go-cart race driver squeezing through a tight space between another car and
the side of the track clipped the car, causing an accident that killed the driver (Commonwealth v.
Sostilio, 1949). A person fleeing from the police in a stolen car weaved across a road’s centerline
and collided headfirst with an oncoming car, killing the driver and a passenger (Commonwealth
v. Subenko, 2001). In all these cases, an agent or agents (the campers, the drivers) caused a harm
(the property damage, the death(s)). How much punishment they deserved for causing that harm
depended, to a substantial degree, on what was going on in their minds when they performed the
harmful behavior — at least, according to United States criminal law.! The agents would be most
culpable if they acted with the goal of bringing about the harm — that is, if they caused the harm
intentionally. The actors would still be highly culpable, but less so, if they perceived the harm as
certain but had some other goal in mind — that is, if they caused the harm knowingly. The actors
would be less culpable still if they pursued another goal and thought the harm was substantially
likely rather than certain — that is, if they caused the harm recklessly. The actors would be even
less culpable if they genuinely but unreasonably did not believe they would cause a harm — that

is, if they caused the harm negligently (American Law Institute (ALI), 1962, § 2.02; Shen et al.,

IThe United States contains more than 52 different bodies of criminal law, one for each
jurisdiction within it that has the power to enact such laws. When discussing United States
criminal law in this paper, we refer either to federal criminal law or to the Model Penal Code, a
model set of criminal laws drafted by the American Law Institute in 1962. Around two-thirds of
states have adopted at least parts of the code into their statutory law (Robinson & Dubber, 2007),
and the United States Supreme Court often cites the Model Penal Code when determining the
mental state requirements of federal law (e.g., Elonis v. United States, 2015).
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2011). In this paper, we investigate whether the meanings of these mental state terms are
contrast sensitive — that is, whether terms like “knowingly” and “recklessly”” have different
meanings to laypeople depending on what other mental state terms are salient as contrasts.

In criminal cases in the United States, lay jurors generally must make a yes-or-no
judgment about whether the event described by the evidence falls into whichever one of these
four culpable mental states is an element of the charged crime (Beatty & Fondacaro, 2018;
Macleod, 2016). Determining how laypeople understand and apply these concepts therefore has
substantial practical importance (Sommers, 2021). However, prior research suggests that lay
jurors may have difficulty understanding the mental state concepts used in the criminal law
(Devine, 2012; Shen et al., 2011).

Understanding laypeople’s mental state concepts also has substantial theoretical
importance. There is an extensive literature in both philosophy and psychology investigating the
concept of acting intentionally (e.g., Austin, 1966; Cova et al., 2012; Cova, 2016; Knobe, 2003;
Mele & Moser, 1994; Moore, 1997; Quillien & German, 2021; Tobia, 2024), and an emerging
literature on the concepts of acting knowingly (e.g., Ginther et al., 2014; Nadelhoffer, 2006;
Shen et al., 2011), acting recklessly (e.g., Flick et al., 2024; Kneer & Skoczen, 2023), and acting
negligently (e.g., Nobes & Martin, 2022). All this attention is well-deserved: Judgments about
mental states play an essential role in social life, including in judgments of blame and
punishment (Cushman, 2008; Cushman et al., 2013; Flick et al., 2024; Young & Saxe, 2008,
2011; for reviews, see Cushman, 2015; Heiphetz & Young, 2014).

There are often at least two different ways to think about mental state concepts, as there
are for many other concepts (Austin, 1962). First, one can define these concepts positively by

attempting to determine what features of an agent-outcome pair make it appropriate to say that
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the agent brought about the outcome “intentionally,” “knowingly,” “recklessly,” or “negligently”
(e.g., Flick et al., 2024; Kneer & Skoczen, 2023; Malle & Knobe, 1997; Mele & Moser, 1994;
Moore 2010; Nadelhoffer, 2006). This is the most common approach in philosophical and
psychological investigations into these concepts.

Second, one can define these concepts by contrasting them with other mental states. Most
commonly, the contrast mental state is an antonym (Austin, 1966; Hart, 1967). The legal
philosopher H.L.A. Hart (1967, p. 121) provides a useful example for “intentionally” and
“knowingly,” considering a case where the action of an agent (named Barrett) caused a foreseen
side effect:

[In cases] where the harmful consequences are merely a foreseen but unwanted

byproduct of action we would not say that the agent did what he did

unintentionally: it would be most misleading to say that Barrett unintentionally

killed the victims, if he realized that they would be killed . . . because that would

suggest that [he] had not even foreseen the outcome, and had brought it about

accidentally or through some mistake. In fact, it is impossible to squeeze such

cases into the dichotomy of intentionally and unintentionally, and we must turn to

some other expression like ‘knowingly’ to characterize them.

In other words, in Hart’s view “knowingly” means something different from both “intentionally”
and “unintentionally.” Likewise, “intentionally” means something different from both
“knowingly” and “unintentionally.”

An implication of Hart’s analysis of “intentionally” is that the negation of “intentionally”
(“not intentionally” or “non-intentionally’’) encompasses at least two different ways of acting:
acting “unintentionally” and acting “knowingly.” In contexts where only one of these two ways
of acting non-intentionally is salient, it is plausible that yes-or-no judgments about whether an
agent brought about an outcome “intentionally” may differ. If that is true, then the meaning of

“intentionally” would “shift[] depending on what it is contrasted with” (Gardner, 2012, p. 11).

As noted above, we call terms with this feature “contrast sensitive.”
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Cova and colleagues (2012) have argued that “intentionally” is contrast sensitive and that
fact explains a wide range of empirical findings on laypeople’s intentionality attributions. On
their view, “intentionally” has at least three different meanings, depending on what conceptual
contrast the context makes relevant — i.e., depending on whether it is contrasted with (1)
“carelessly,” (2) “unwillingly,” or (3) “accidentally” (p. 388). Although people may use one of
these contrasts by default, features of a scenario — including what attitudes and actions are
normative in the scenario — may make a different contrast salient (Cova, 2016).

The proposal that “intentionally” is contrast sensitive raises the same question about other
culpable mental states, like “knowingly” and “recklessly.” This paper investigates whether those
two terms are also contrast sensitive. Such a finding would have substantial practical importance,
as in United States criminal law the distinctions between “knowingly” and “recklessly” or
“recklessly” and “negligently” often significantly affect both culpability (i.e., degree or class of
crime) and punishment (American Law Institute (ALI), 1985). This paper presents four studies
showing that “knowingly” is contrast sensitive and one study showing the same for “recklessly.”

Is “Knowingly” Contrast Sensitive?

Even if “intentionally” is contrast sensitive (Cova et al., 2012), one might think that other
culpable mental states, like “knowingly” and “recklessly,” are not. On this view, “intentionally”
has some special feature that other mental state terms lack, and it is this feature that makes it
contrast sensitive. We consider three features that appear most closely related to contrast
sensitivity and conclude that all apply to “knowingly” as well.

First, the underlying concepts of acting intentionally are complex, involving (at the very
least) both motivational and cognitive components (e.g., belief and desire; Cova et al., 2012;

Davis, 1984; Jara-Ettinger, 2019; Jara-Ettinger et al., 2016; Sinhababu, 2013) and, on some
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accounts, a variety of additional conditions (Bratman, 1984; Yaffe, 2011). This multi-component
structure of intentionality may contribute to the contrast sensitivity of “intentionally” because the
components may fit together in different ways or may themselves have multiple different
meanings. For example, the philosophical literature describes two different forms of desire
(Davis, 1986; Tooming, 2019), either of which may contribute to intention.

Second, laypeople’s concept of acting intentionally also appears to have an evaluative
component, which may contribute to its contrast-sensitivity. One of the ways this evaluative
component manifests is that people more readily say that an agent brought about a harmful,
versus helpful, side effect “intentionally” (Adams & Steadman, 2007; Guglielmo & Malle, 2010;
Knobe, 2003, 2004, 2010; Lindauer & Southwood, 2021; Nichols & Ulatowski, 2007). The same
is true for more versus less harmful side effects (Kneer & Bourgeois-Gironde, 2017). Cova and
colleagues (2012) explain these effects by arguing that evaluative expectations play a key role in
making different meanings of “intentionally” salient, which is why the word is contrast-
sensitive.?

Finally, “intentionally” has long had a wide variety of different meanings. In common
law legal systems, the term has meant acting with any culpable mens rea (Kadish et al., 2012;
Regina v. Cunningham, 1957), acting with foreknowledge (Moore, 1997; United States v. United
States Gypsum Co., 1978), or acting with a specific or direct intent to bring about the

2

criminalized harm (Hart, 1967; People v. Hood, 1969). The contrast-sensitivity of “intentionally

2 Laurent and colleagues (2019, 2021) have argued that the effect of morality on intentionality
attributions does not arise from participants understanding “intentionally” to have different
meanings in different contexts, but from contextual effects on what participants understand
“intentionally” to modify in the questions used in the studies showing these effects. On that
account, “intentionally” would not be context-sensitive, since the word itself would not have
multiple potential meanings. The evidence this paper provides for the claim that “knowingly”
and “recklessly” are context-sensitive are not subject to the same objections, however.
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may arise from the long historical development of the term, during which time it may have
accumulated many different meanings.

These features, which appear plausibly related to the contrast-sensitivity of
“intentionally,” are not distinctive to “intentionally”; they are also true of “knowingly.” First,
knowledge, like intention, has multiple components, some of which are themselves complex. On
classic philosophical accounts, for example, knowledge is something like justified true belief,
perhaps with additional conditions to rule out cases in which the justification is coincidental
(Ichikawa & Steup, 2018). Empirical evidence suggests that laypeople think about knowledge
along the same lines (Machery et al., 2017; Starmans & Friedman, 2012, 2020). Whether a belief
counts as knowledge may also depend on additional components, such as stakes (DeRose, 2009;
Francis & Beaman, 2023; Porter et al., 2024) and whether the agent’s evidence is sufficient for
action (Turri et al., 2016). Several of components of knowledge may themselves take different
forms depending on context, such as belief (e.g., “thick” and “thin” belief; Buckwalter et al.,
2015).

Second, a large body of research has shown that knowledge attributions also have an
evaluative component, such that people are more likely to say that an agent knew that a bad

consequence would occur than a good consequence, on equivalent evidence (Beebe &

3 Note that Schaffer and Knobe (2012) argue that knowledge is contrastive, which is different
than the contrast-sensitivity for which we argue here. They propose that people evaluate
knowledge statements by contrasting the propositional content of the knowledge (i.e., the fact
potentially known) with a relevant counterfactual — i.e., people evaluate whether the agent knew
proposition A as compared to proposition B (Gerken, 2017). They do not propose that people
evaluate statements about whether an agent caused an outcome “knowingly” by comparing
acting “knowingly” to acting with some other possible mental state — i.e., by evaluating whether
the agent knowingly, as opposed to some other mental state, caused outcome C. Indeed, Knobe
has agreed that the contrast sensitivity of “knowingly,” which this paper addresses, is distinct
from the contrastivity of knowledge, which Knobe and Schaffer investigated (personal
communication, 2024).
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Buckwalter, 2010; Beebe & Jensen, 2012; Mackiewicz, 2022; Turri, 2014). Although much of
this research has addressed knowledge attributions (i.e., judgments about whether an agent
“knew” that a consequence would arise), a similar effect appears for judgments about whether
someone caused an outcome “knowingly” (Nadelhoffer, 2006). Plausibly, evaluative
expectations that vary with context give rise to these effects, in the same way they may give rise
to the parallel effects for “intentionally.” If so, then “knowingly” is likely contrast-sensitive.

Third, “knowingly” also has multiple different legal definitions (Macleod, 2016). For
example, in the criminal context, “knowingly” can include forms of constructive knowledge, like
willful ignorance (ALI 1962, § 2.02(7); Global-Tech Appliances, Inc. v. SEB SA, 2011). In
addition, federal courts sometimes conflate acting “knowingly” with the common law mens rea
category of general intent (Carter v. United States, 2000; Johnson, 2016).

In addition, “to know” has multiple possible non-technical meanings in common usage,
which contrasts can trigger. As a result, researchers studying knowledge attributions often ask
participants whether a particular character “knows” some proposition or (by contrast) “only
thinks [he/she] knows” (Buckwalter, 2014; Rose et al., 2017), “feels like she knows” (Nagel et
al., 2013), “only believes” (Machery et al., 2017; Starmans & Friedman, 2012; Weinberg et al.,
2001; for discussion see Cullen, 2010), or “only thinks” (Starmans & Friedman, 2012, 2020).
This question wording is necessary because laypeople may otherwise use “know’ more loosely
or engage in protagonist projection — i.e., assessing knowledge claim by taking the perspective of
the agent (Buckwalter, 2014; Nagel et al., 2013; Rose et al., 2017; Starmans & Friedman, 2020)
— which can produce different responses than assessing knowledge from the participant’s own
perspective (Rose et al., 2017; for a discussion see Beebe & Shea, 2013). That is, it is the

meaning of “to know” that is triggered by contrast that has central theoretical importance.
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Finally, “knowingly” also has multiple possible antonyms. Consider the antonym formed
by adding “un-" to the beginning of the word to obtain “unknowingly.” The meaning of
“unknowingly” is, roughly, “unwittingly” or “ignorantly” (Oxford University Press, n.d.). On the
Model Penal Code definition, by contrast, a person knowingly brings about a harm by acting
with awareness that there is a “high probability” or that it is “practically certain” that the harm
will result (American Law Institute (ALI), 1962, § 2.02; Macleod, 2016). A person acts non-
knowingly on this definition by acting without certainty or with awareness of a low probability,
not by acting ignorantly.

Based on these arguments, we hypothesize that “knowingly” is also contrast sensitive,
which raises a further question: Which other concept(s) can serve as a contrast? Contrast
sensitivity does not imply that every other mental state term will work. Again, the term
“intentionally” provides an illustration. Although Cova and colleagues (2012) propose that
“intentionally” is contrast sensitive, they do not suggest that “knowingly” is a potential contrast
concept. Contrary to Hart’s (1967) argument above, the empirical evidence suggests that people
view acting knowingly as a way of acting intentionally, rather than a contrast to it (Adams &
Steadman, 2007). For example, laypeople judge that agents best described as bringing about a
side effect “knowingly” (Gugliemo & Malle, 2010) can still be acceptably described as doing so
“intentionally” (Adams & Steadman, 2007; Knobe, 2003).

For the purposes of the studies reported here, we use “recklessly” as the contrast with
“knowingly.” We do so for two reasons. First, that is the contrast built into the Model Penal
Code’s mental state categories, where “recklessly” is the mental state term immediately below
“knowingly” in culpability. Second, there is some evidence that “knowingly” can be used with a

broad scope to mean something like “with knowledge of a probability” (Macleod, 2016),
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suggesting that the contrast with recklessness would exclude an available meaning of
“knowingly.”
Is “Recklessly” Contrast Sensitive?

Next, we consider whether “recklessly” is contrast sensitive. There is less research on the
term (Flick et al., 2024), so there is less to say on either side.

Favoring the contrast sensitivity of “recklessly,” the term has multiple legal meanings.
The Model Penal Code defines it narrowly as bringing about a harmful result while “consciously
disregard[ing] a substantial and unjustifiable risk” that the harm would occur (ALI, 1962, §
2.02). By contrast, Massachusetts criminal law — which still follows the common law in several
respects — defines a similar term, “wanton and reckless,” more broadly to include conduct that
caused a harm where “an ordinary normal [person] under the same circumstances would have
realized the gravity of the danger” the conduct created (Commonwealth v. Pugh, p. 496). In other
words, the Model Penal Code requires actual awareness of a risk that one’s conduct will cause
harm, while the Massachusetts definition only requires that an ordinary person would recognize
such a risk. The Massachusetts definition is closer to what the Model Penal Code calls
negligence (ALI, 1962, § 2.02), as well as what laypeople sometimes think of as negligence —
i.e., a failure of thought (Sarin & Cushman, 2024). The persistence of these two definitions of
recklessness in the criminal law suggests that people may be able to understand the term in
different ways. The overlap of one of those meanings with negligence also suggests that
“recklessly” may be sensitive to the contrast with “negligently” in particular.

Existing Research on Contrastive Concepts
In this paper, we investigate the contrast sensitivity of two specific concepts that play an

important role in moral and legal judgments: “knowingly” and “recklessly.” We do not propose
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that contrast sensitivity is a general feature of all concepts. Indeed, prior work on related
phenomena has produced mixed results.

Existing research has shown that some sets of concepts exhibit contrast category effects,
which may be related to the contrast sensitivity we investigate here. Contrast category effects
appear when the target concept and the contrast concept “are mutually exclusive terms organized
under an inclusive covering term” (Verheyen, De Deyne, et al., 2011, p. 1519). In these cases,
the more an item has features of one of the concepts (the contrast concept), the less likely
participants are to categorize it as the other concept (the target concept), regardless of whether
the contrast concept is explicitly made salient. For example, participants asked to make
categorization judgments about whether various items were fruits were less likely to endorse
membership for fruits that shared more features with the category vegetable (Verheyen, De
Deyne, et al., 2011), even though the experimenters did not draw any explicit contrast with
vegetables in their questioning.

This phenomenon does not extend uniformly to concepts with different structures or that
pick out more abstract categories. For example, participants who made categorization judgments
about whether items belonged to the categories art forms, crimes, diseases, emotions, media,
sciences, and virtues showed an influence of contrast category features only for two of the
categories, diseases and virtues (Verheyen, Stukken, et al., 2011). Based on this research, it is
unclear what exactly gives rise to contrast category effects in abstract concepts.

This existing research therefore does not make a clear prediction about whether
“knowingly” and “recklessly” would show contrast category effects. These concepts are unlike
the fruits-vegetables pair in that they are not “mutually exclusive terms organized under an

inclusive covering term” (Verheyen, De Deyne, et al., 2011, p. 1519). Instead, the law makes
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“knowingly” a subset of “recklessly” (ALI, 1962, § 2.02). Existing research does not indicate
whether laypeople think of these concepts the same way, though the studies reported in this
paper shed light on the question. These concepts are also unlike diseases and virtues, which both
have a single, obvious contrast concept (health and vices, respectively). As discussed above,
“knowingly” and “recklessly” both have multiple possible antonyms.

Thus, the theoretical framework described in this existing literature suggests that
“recklessly” and “knowingly”” may not demonstrate contrast category effects. However, they
may still exhibit contrast sensitivity — that is, a change in meaning depending on whether a
specific contrast becomes salient. Indeed, one might posit that concepts exhibiting contrast
category effects do so because the structure of the concept — i.e., the fact that the concept is one
of a set of “mutually exclusive terms organized under an inclusive covering term” (Verheyen, De
Deyne, et al., 2011, p. 1519) — makes contrast concept salient automatically. Thus, contrast
sensitivity may only arise for concepts that do not exhibit contrast category effects.

Relevance to Law

Understanding whether “knowingly” and “recklessly” are contrast sensitive also has
practical significance. In United States criminal law, the distinction between acting intentionally
and acting knowingly is “inconsequential for most purposes of liability” (ALI, 1985, pp. 269-
274). As legal philosophers have observed, intentionally and knowingly causing harms generally
gives rise to equal culpability (Hart, 1967; Moore, 1997). By contrast, the distinction between
knowingly and recklessly causing a harm can be the difference between murder and
manslaughter (Vilares et al., 2017), and the difference between recklessly and negligently
causing a harm can be the difference between some criminal liability and none at all (Kadish et

al., 2012; Moore, 1997). How lay jurors answer yes-or-no questions about whether a defendant
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caused a harm “knowingly” or “recklessly” can therefore dictate whether or not that defendant
spends decades in prison.

For that reason, understanding the factors that shape lay jurors’ understanding and
application of terms like “knowingly” and “recklessly” could make a difference to legal practice
(Sommers, 2021). If these terms are contrast sensitive, then telling jurors that “knowingly”
contrasts with “recklessly” rather than “unknowingly” (a potential default contrast) and that
“recklessly” contrasts with “negligently” rather than “accidentally” (another potential default
contrast) could result in jurors using meaningfully narrower versions of these concepts. Such a
finding would be particularly significant because interventions to change juror concepts by
providing them with more precise definitions of mental state terms tend to have small or null
effects (Devine, 2012; Ginther et al., 2014). Moreover, legal practitioners could make use of
such a finding without awaiting a change in the law: In real criminal cases, judges decide on jury
instructions based on the proposals and arguments of both parties. Parties generally have latitude
to propose, and judges to accept, instructions that help clarify the relevant legal concepts (e.g.,
McDowell v. Calderon, 1997).

There is also reason to think that the narrower concepts jurors might use if informed
about the relevant contrast are the concepts used by other legal actors. A jury trial is,
fundamentally, an opportunity for the state to ask six to twelve members of the community to
answer a question. In a second-degree homicide case, for example, that question is: “Did the
defendant cause the death of the victim knowingly?” To answer this question, jurors need to
understand the key concepts appearing in that question the same way the state does. The state —
whether conceptualized as the legislators who wrote the laws, the prosecutors who decided what

charges to bring, or the judges running the criminal trial — is aware of the full range of criminal
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mental states, including the relevant contrasts. As one would predict if mental state terms are
contrast sensitive, the evidence suggests that people with legal education apply narrower mental
state concepts than those without (Tobia, 2024), perhaps because they are aware of the contrasts
that the law makes salient.
The Current Studies
The present studies provide evidence that both “knowingly” and “recklessly” are contrast
sensitive. Studies 1a and 1b demonstrated a difference in attributions of “knowingly” between a
yes-or-no question and a multiple-choice question (Study 1a) or a combination of a yes-or-no
knowledge attribution and a yes-or-no recklessness attribution (Study 1b). Study 2 replicated
Study 1b and extended its finding to two conditions in which the participants did not receive
definitions of “knowingly” and “recklessly,” implying that laypeople’s ordinary understandings
of these terms are contrast sensitive. Study 3 showed a difference in yes-or-no attributions of
“knowingly” between a condition where participants only heard about knowledge and a
condition where they also heard about recklessness but could not attribute it, suggesting that
motivational and pragmatic factors do not explain the effect observed in Studies 1-2. Finally,
Study 4 demonstrated that the effect observed in Study 3 extends to attributions of “recklessly,”
when contrasted with “negligently.” Together, these studies provide evidence that both
“knowingly” and “recklessly” are contrast sensitive.
Study 1
This first study investigated whether laypeople give different judgments about whether an
agent caused a harm “knowingly” depending on the phrasing of the knowledge question, even
when the facts of the scenario do not change. In Study la, we compared responses to a yes-or-no

question with responses to a multiple-choice question. Prior research on “intentionally” has
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shown large differences in mental state attributions between similar conditions (Guglielmo &
Malle, 2010; Mueller et al., 2012). In Study 1b, we compared responses to a yes-or-no question
about whether the agent acted “knowingly” with responses to two separate yes-or-no questions,
one about “knowingly” and one about “recklessly.” These response options do not force a
contrast between “knowingly” and “recklessly” — unlike in Study 1a, where the choices are
exclusive — and therefore help shed light on whether the concept itself is contrast-sensitive.

To elicit these judgments, we asked participants to imagine themselves as jurors in a
criminal case, described the admitted facts of the case, and told them that the only outstanding
issue was the mental state of the defendant. In both conditions, participants learned that
conviction for the charged crime required that the defendant have acted knowingly. This
stipulation controlled the expected effect of the attribution across conditions.

The facts of the vignette participants read were a simplified version of the facts of a real
Massachusetts case, Commonwealth v. Subenko (2001), which upheld a conviction for reckless
homicide.* The facts did not include any explicit characterization of the defendant’s mental states
as to the death he caused. Instead, they included only neutral descriptions of the defendant’s
observable behavior that caused the death. Participants therefore had to draw mental state
inferences entirely from those neutral descriptions. The absence of strong, direct mental state
evidence — such as the agent’s statements about their own mental states in the side-effect effect
paradigm (Knobe, 2003) — both made the vignette more realistic, as a majority of criminal

defendants do not testify (Eisenberg & Hans, 2008), and made it more likely that participants

4 As discussed above, Massachusetts does not follow the Model Penal Code and the recklessness
standard used in the state, called “wanton and reckless,” differs from the Model Penal Code
standard. Nevertheless, the facts of this case would have been legally sufficient sustain a
conviction for reckless homicide even under the Model Penal Code definition.
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saw the vignette as a case that they could accurately describe as either knowing or reckless. We
expected the contrast sensitivity of “knowingly” to make the biggest difference in such cases.
Methods
Participants

Study 1a. Prior research has detected a large difference between two similar conditions
(involving “intentionally”) in a within-subjects sample of 101 participants (Guglielmo & Malle,
2010). For this between-subjects study, we therefore recruited 213 adult participants on
Amazon’s Mechanical Turk.’ Eleven participants completed the entire survey in less than one
minute, as measured using the Duration variable recorded by Qualtrics, and were excluded or did
not complete the survey, leaving an analysis set of 202 participants® (Mage = 35 years; SDage =
10.8 years; 47% female, 52% male, 1% chose an option not otherwise listed). The sample’s
highest level of education was distributed as follows: 11% high school or GED; 33% some
college or university; 42% college or university degree; 12% master’s or professional degree;

and 2% PhD. 7 Although we did not conduct an a priori power analysis when we performed this

> The following applies to all studies reported in this paper and the supplement: Informed
consent was obtained from all participants at the beginning of the online surveys. These studies
were conducted under an exemption approved by the Yale University Institutional Review
Board. Samples recruited on Amazon’s Mechanical Turk (mTurk) are generally more diverse
than in-person samples recruited at universities and, historically, of similar quality (e.g.,
Buhrmester et al., 2011). Since summer 2018, however, researchers have detected a decline in
quality of mTurk data, either due to an increase in bots or a decrease in the sincerity of responses
(Ahler et al., 2020; Chmielewski & Kucker, 2020), though it remains possible to draw
meaningful conclusions from these responses despite this increase in noise (Johnson & Ryan,
2020). All the studies reported in this paper were conducted in Fall 2017, before this decline in
quality.

¢ Here and in all subsequent studies, except where noted, the patterns of results reported in the
main text also emerged when analyzing data from all respondents.

7 For all studies reported in this paper, we also collected demographics on whether participants
had previous experience with the legal system, including whether they had served on a jury of
any kind, served on a jury in a criminal case, participated in a criminal case in some other
capacity (e.g., criminal defendant, clerk, attorney), and had obtained or were in the process of
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study in Fall 2017, a sensitivity analysis conducted in G*Power 3.1, using an alpha level of 0.05,
a power of 0.80, and features of the sample described below (i.e., a probability of attributing
knowledge in the target-only condition if the null hypothesis is true equal to the probability of
attributing knowledge in the contrast condition), shows that this study could reliability detect
effects larger than odds ratio 2.54 (for the binary outcome) and effect size d = 0.40 (for the Likert
scale outcome).

Study 1b. We recruited 216 adult participants on Amazon’s Mechanical Turk. Eighteen
participants were excluded because they completed the entire survey in less than one minute, as
measured using the Duration variable recorded by Qualtrics, or did not complete the survey,
leaving an analysis set of 198 participants (Mage = 35 years; SDage = 11 years; 51% female, 48%
male, 1% did not answer or chose an answer not otherwise listed). The sample’s highest level of
education was distributed as follows: 12% high school or GED; 32% some college or university;
43% college or university degree; 11% master’s or professional degree; and 2% PhD. A
sensitivity analysis conducted in G*Power 3.1, using an alpha level of 0.05, a power of 0.80, and
features of the sample described below, shows that this study could reliability detect effects
larger than odds ratio 2.26 (for the binary outcome) and effect size d = 0.40 (for the Likert scale

outcome).

obtaining a law degree. However, including variables reflecting the number of juries on which
participants had served, the amount of legal education they had received, and whether they had
been participants in criminal cases as covariates in the models run to analyze the data in this
study and all other studies made no meaningful difference to the effect of condition in any study.
As a result, we do not report these demographics for the studies, though the variables remain
available in the public data (Mott, 2023).



CONTRASTING GUILTY MINDS 20

Procedure
Participants read one of two versions of the following vignette (bracketed and underlined
sections appeared in the contrast condition only):

Imagine that you are a juror in a criminal case. The defendant, Joseph, has been
charged with second-degree murder. You have heard evidence that establishes the
following:

One day last year, Joseph was in a public parking lot in a medium-sized city
stealing a car. He had already opened the door and was working on starting the
ignition, when a police officer saw him, realized what he was doing, and ordered
him to exit the vehicle. Instead, Joseph started the car and drove out of the
parking lot onto the street. The police officer got into his own vehicle and pursued
Joseph. Joseph increased his speed, and the police officer did as well. Soon,
multiple police cars were chasing Joseph down a highway, and Joseph was
traveling around ninety miles per hour. It was the middle of the day, and there
were few cars on the road. At a break in the highway divider, Joseph crossed on to
the other side of the highway, so that he was driving the wrong way down the
road. Coming around a curve in the road, he collided head-on with a vehicle
driven by a man named Chris. Chris died in the accident; Joseph survived.

The judge instructs you that in your jurisdiction, a defendant is guilty of second-
degree murder if he knowingly caused the death of another human being. Joseph
has conceded that his actions caused Chris’s death. The only question before the
jury, therefore, is whether Joseph knowingly caused Chris’s death.

The judge instructs you that a person knowingly causes a result if the person is
aware that it is practically certain that his conduct will cause such a result.

[The judge instructs you that a person recklessly causes a result if he consciously
disregards a substantial and unjustifiable risk that his conduct will cause such a
result.]

Finally, the judge instructs you that if you find that Joseph knowingly caused
Chris’s death, then Joseph will be guilty of second-degree murder. If you do not
find that Joseph knowingly caused Chris’s death, then[, even if Joseph recklessly
caused Chris’s death,] Joseph will not be guilty of second-degree murder.

Participants then received the mental state attribution questions. In Study 1a, participants in the
target-only condition selected one answer to the following question:

In what way did Joseph cause Chris’s death?
° Knowingly
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° Not knowingly
Participants in the contrast condition received the same question but with different response
options, of which they could only select one:

In what way did Joseph cause Chris’s death?

° Knowingly

° Recklessly

) Neither knowingly nor recklessly
In Study 1b, participants in the target-only condition selected one answer to the following
question:

Did Joseph knowingly cause Chris’s death?

° Yes

° No
Participants in the contrast condition received both questions and response options listed below.
The instructions did not tell participants how they should or could answer these questions, and
they were not prevented from answering “yes” or “no” to both.

Did Joseph knowingly cause Chris’s death?

° Yes

° No

Did Joseph recklessly cause Chris’s death?

° Yes

° No
In both studies, all participants then advanced to a new page and rated on a scale from 1
(“completely disagree”) to 7 (“completely agree”) the extent to which they agreed with the
statement that Joseph caused Chris’s death knowingly. Participants in the contrast condition also

rated on a 7-point scale the extent to which they agreed with the statement that Joseph caused

Chris’s death recklessly.
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Transparency and Openness

The following applies to all studies described in this paper and the Supplemental
Materials: We report all data exclusions, all manipulations, and all measures in the study. All
data and analysis code are available at
https://osf.io/mn32g/?view_only=399413ebc7284ab88cealddd3a70a9cd (Mott, 2023). The text
of the study materials and measures are set out in the methods section. Data were analyzed using
R, version 4.2.2 (R Core Team, 2022) and visualized using ggplot2 (Wickham, 2016).

The studies’ design and analysis were not pre-registered, as we completed this work
before pre-registration was common in psychology. However, the simple design of the studies
and the small number of dependent variables collected, all of which are reported, make the
planned analyses clear. In addition, we did not perform any analyses until all data for a given
study were collected.

Results
Study la

Responses to the categorical outcome variable showed a significant difference between
conditions. In the target-only condition, 73% of participants said that Joseph caused the death
knowingly and 27% said he did not. In the contrast condition, 17% of participants said that
Joseph caused the death knowingly, 80% said he caused the death recklessly, and 3% said
neither. A binary logistic regression of condition (target only = 1; contrast = 0) on the knowledge
attribution question (attributing knowledge = 1; any other response = 0) showed a significant
effect of condition on knowledge attributions, z(200) = 7.39, p < 0.001. The coefficient on the
condition variable was 2.56 (95% CI: 1.90 to 3.26), yielding an odds ratio of 12.92 (95% CI:

6.69 to 26.15). This effect size exceeded the output of the sensitivity analyses.
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Responses on the 7-point Likert-type scale to the question about whether Joseph caused
the death knowingly also showed a significant difference. An independent samples t-test
comparing mean responses in the target-only condition (m = 5.18, sd = 1.74, 95% CI: 4.84 to
5.52) to mean responses in the contrast condition (m = 3.73, sd = 1.82, 95% CI: 3.36 to 4.09)
showed a significant effect of condition, #(200) = 5.82; p < 0.001, d = 0.82 (95% CI: 0.52 to
1.11). This effect size exceeded the output of the sensitivity analyses.

Study 1b

Responses to the categorical outcome variable showed a significant difference between
conditions. In the target-only condition, 58% of participants (95% CI: 48% to 68%) said that
Joseph caused the death knowingly. In the contrast condition, 34% of participants (95% CI: 25%
to 44%) attributed knowledge, while 94% of participants (95% CI: 89% to 99%) attributed
recklessness. In addition, in the contrast condition, 86% (95% CI: 74% to 98%) of participants
who attributed knowledge also attributed recklessness. The percentage of participants attributing
knowledge in each condition appear in Figure 1A. A binary logistic regression of condition
(target only = 1; contrast = 0) on the knowledge attribution question (yes = 1; no = 0) showed a
significant effect of condition on knowledge attributions, z(196) = 3.36, p < 0.001. The
coefficient on the condition variable was 0.99 (95% CI: 0.42 to 1.57), giving an odds ratio of
2.68, and the coefficient on the intercept was -0.65 (95% CI: -1.07 to -0.25). Based on these
estimates, moving a participant from the target-only condition to the contrast condition would
decrease their probability of attributing knowledge by 24 percentage points, from 58% to 34%.%

The size of this effect exceeded the output of the relevant sensitivity analysis.

8 To put it another way, assuming independent probabilities (i.e., no effect of deliberation), there
is a 4% chance that in a randomly chosen jury containing six people, all six would attribute
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Figure 1
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knowledge in the target-only condition and a 0.1% chance that all six would attribute knowledge
in the contrast condition.
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Note. Percentage of participants attributing knowledge in (A) Study 1b, (B) Study 2, and
(C) Study 3. (D) Percentage of participants attributing recklessness in Study 4. Error bars show

95% confidence intervals.

Responses on the 7-point Likert-type scale to the question about whether Joseph caused
the death knowingly also showed a significant difference. An independent-samples t-test
comparing mean responses in the target-only condition (m = 4.42, sd =2.21, 95% CI: 3.97 to
4.86) to mean responses in the contrast condition (m = 3.62, sd = 2.06, 95% CI: 3.21 to 4.02)
showed a significant effect of condition, #(196) = 2.63; p = 0.009, d = 0.37 (95% CI: 0.09 to
0.65). The size of this effect was similar in magnitude to the output of the relevant sensitivity
analysis. The average responses to the knowledge question on the Likert-style 1-to-7 scale
appear in Figure 2A.

Discussion

Studies 1a and 1b provided initial evidence that “knowingly” is contrast sensitive. In
Study 1a, a substantial majority (73%) of participants in the target-only condition thought that
“knowingly” was an acceptable way to describe Joseph’s action, but an even larger majority
(80%) of participants in the contrast condition preferred “recklessly.” This scenario therefore
shows the same pattern for “knowingly” that was previously shown for “intentionally”
(Guglielmo & Malle, 2010; Mueller et al., 2012). This finding is consistent with contrast-
sensitivity.

However, there are alternative explanations for the results of Study 1a. One explanation
is that the difference in participants’ responses reflects a difference between the calculations used

to answer yes-or-no questions and multiple-choice questions, rather than a difference in the



CONTRASTING GUILTY MINDS 26

concept to which “knowingly” refers in the two conditions. Computational models of
categorization judgments posit that answering a yes-or-no question about whether an item falls
into a category involves determining whether the item’s similarity to the category exceeds some
threshold, while answering a multiple choice question about which category is the best fit for an
item involves determining which category out of the available options is most similar to the item
(Hampton, 2007; Minda & Smith, 2011; Minda et al., 2024; Murphy, 2002; Nosofsky, 2011;
Verheyen et al., 2010; Verheyen et al., 2011).

Study 1b provided evidence against this alternative explanation. Participants still
responded that the agent acted “knowingly” in the target-only condition significantly more than
in the contrast condition, even when they answered yes-or-no questions in both conditions,
which should rest on the same calculations. Moreover, the data from Study 1b suggest that
participants understood that the “knowingly” and “recklessly” questions were not mutually
exclusive: Of the 35 participants who attributed knowledge in the contrast condition, 30 (86%)
also attributed recklessness. That is, participants in the contrast condition demonstrated
awareness that they could attribute both mental states and were not supposed to choose a single
best option.

There is, however, another alternative explanation for the findings of Studies 1a and 1b:
The difference between conditions could reflect something particular to the legal definitions of
“knowingly” and “recklessly,” rather than participants’ ordinary understandings of those
concepts. This explanation has a facial plausibility: The legal definitions of “knowingly” and
“recklessly” are similar to one another, which could cause participants to represent these
concepts more similarly than they would by default. Moreover, existing research shows that

laypeople assign different meanings to “knows” and “is certain” (Turri et al., 2017), which may
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mean that the legal definition of “knowingly” — defined as “practically certain” — causes
participants to use a different mental state concept than they otherwise would. In that case, these
results might say something about how jurors reason after receiving legal definitions but nothing
about whether “knowingly” is contrast-sensitive in general or about how jurors reason in the
circuits that provide no instruction on the meaning of “knowingly” (Macleod, 2016). The next
study investigated whether the presence of the legal definitions of these mental state concepts
was necessary for the effect to emerge.
Study 2

This study replicated and extended Study 1b by varying the stimuli along another
dimension: Whether or not participants received legal definitions of “knowingly” and
“recklessly.” The study therefore investigated whether the effect observed in Study 1b was
specific to the mental state concepts’ legal definitions or a more general fact about the way
people understand the term “knowingly” and its contrast, “recklessly.”
Methods
Participants

We recruited 338 adult participants on Amazon’s Mechanical Turk. Twenty-one
participants were excluded because they completed the entire survey in less than one minute, as
measured using the Duration variable recorded by Qualtrics, or failed to complete the study,
leaving an analysis set of 317 participants (Mage = 34 years; SDage = 9.3 years; 43% female, 57%
male). The highest level of education for the sample was distributed as follows: 9% high school
or GED; 27% some college or university; 49% college or university degree; 13% master’s or
professional degree; and 1% PhD. A sensitivity analysis conducted in G*Power 3.1, using an

alpha level of 0.05, a power of 0.80, and features of the sample described below, shows that this
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study could reliability detect effects larger than odds ratio 1.91 (for the binary outcome) and
effect size partial #°>= 0.024 (for the Likert scale outcome).
Procedure

Participants were randomly assigned to one of four groups, using a 2 (mental states:
target-only vs. contrast) x 2 (instructions: instructions vs. no instructions) between-subjects
design. All four groups received the preamble and vignette used in Studies 1a and 1b. The two
groups in the instructions condition saw jury instructions identical to the target-only and contrast
conditions in Studies la and 1b. The other two groups saw the same preamble and fact summary,
followed by one version of the following paragraphs (with bracketed and underlined sections
appearing only in the contrast-and-no-definition condition), which differ from the materials for
Studies 1a and 1b only by omitting the legal definitions of the mental states:

The judge instructs you that in your jurisdiction, a defendant is guilty of second-

degree murder if he knowingly caused the death of another human being. Joseph

has conceded that his actions caused Chris’s death. The only question before the

jury, therefore, is whether Joseph knowingly caused Chris’s death.

Finally, the judge instructs you that if you find that Joseph knowingly caused

Chris’s death, then Joseph will be guilty of second-degree murder. If you do not

find that Joseph knowingly caused Chris’s death, then[, even if Joseph recklessly
caused Chris’s death,] Joseph will not be guilty of second-degree murder.

The two target-only groups then responded to the following question:

Did Joseph knowingly cause Chris’s death?
. Yes
. No

The two contrast groups instead responded to the following questions:
Did Joseph knowingly cause Chris’s death?
. Yes
. No

Did Joseph recklessly cause Chris’s death?
. Yes
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. No
After answering these questions, all groups then advanced to a new page where they indicated
their level of agreement on a 7-point scale with the statement that Joseph knowingly caused
Chris’s death. Participants in the knowledge and recklessness condition also rated on a 7-point
scale the extent to which they agreed with the statement that Joseph recklessly caused Chris’s
death.
Results

Responses to the categorical outcome variable showed a significant difference between
conditions. In the target-only condition, 54% of participants (95% CI: 46% to 62%) said that
Joseph caused the death knowingly; in the contrast condition, only 34% of participants (95% CI:
27% to 41%) attributed knowledge. These percentages did not differ substantially based on
instructions condition. The percentages of participants attributing knowledge by condition appear
in Figure 1B. A binary logistic regression of mental states condition (target only = 0.5; contrast =
-0.5), instruction condition (instruction provided = 0.5; no instruction = -0.5), and their
interaction on the knowledge attribution question (yes = 1; no = 0) showed a significant effect of
condition on knowledge attributions, z(313) = 3.56, p < 0.001, but did not show a significant
effect of instruction condition, z(313) = 0.02, p = 0.984, or a significant interaction, z(313) =
0.79, p = 0.427. The coefficient on the mental state condition variable was 0.82 (95% CI: 0.37 to
1.28), giving an odds ratio of 2.28, and the coefficient on the intercept was -0.27 (95% CI: -0.49
to -0.04), giving an odds ratio of 1.00. Based on these estimates, moving a group of participants,
evenly split between the instruction and no-instruction conditions, from the target-only condition

to the contrast condition would decrease their probability of attributing knowledge by 20
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percentage points, from 54% to 34%.° The size of the effect of the knowledge condition
exceeded the output of the relevant sensitivity analysis.

A significant effect of knowledge condition also appeared within each instruction
condition. A logistic regression fitted on just the participants who received the legal definitions
of the mental state terms showed a significant effect of mental state condition, z(155) = 3.04, p =
0.002, as did a model fitted just on the participants who did not receive the definitions, z(158) =
1.98, p = 0.048.

To confirm that the effect of instruction condition was too small to be practically
important, we also ran an equivalence test on a logistic regression model containing both
condition variables as predictors and no interaction. This model, like the first model reported
above, showed a significant effect of mental state condition on knowledge attributions, z(314) =
3.55, p <0.001, and did not show a significant effect of instruction condition, z(314) = 0.02, p =
0.981. The coefficient on the instruction condition was less than 0.01 and the intercept was -0.26.
That is, given a group of participants, half of whom were in the target-only condition and half of
whom were in the contrast condition (i.e., a group corresponding on average to a 0 value on a
contrast-coded binary predictor for mental state condition), the model predicts that 43.5% would
attribute knowledge if they received the instructions and 43.4% would do so if they did not. A
change in the coefficient of plus-or-minus 0.4 corresponds to a plus-or-minus 5% chance of
attributing knowledge for participants in both conditions. If the coefficient were 0.41, the model

would predict that 48.5% of participants in the instruction condition and 38.5% of participants in

? To put it another way, assuming independent probabilities (i.e., no effect of deliberation), there
is a 2% chance that in a randomly chosen jury containing six people, all six would attribute
knowledge in the target-only condition and a 0.1% chance that all six would attribute knowledge
in the contrast condition.
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the no-instruction condition would attribute knowledge. If the coefficient were -0.39, the model
would predict that 38.7% of participants in the instruction condition and 48.3% of participants in
the no-instruction condition would attribute knowledge. We treated plus-or-minus 5% as the
smallest practically significant effect, since it corresponds to a less than 1% difference in the
probability that six independent jurors would all attribute knowledge. Based on an equivalence
test conducted using the marginaleffects package (version 0.25.0; Arel-Bundock, et al., 2025),
the coefficient on instruction condition in this model is greater than -0.39, p = .040, lower than
0.41, p = .044, and equivalent to 0 within these bounds, p = .044.

As in Study 1b, participants appeared to understand that acting “knowingly” and acting
“recklessly” were not mutually exclusive. Out of all the participants in the contrast condition,
including those who attributed knowledge, 96% (95% CI: 93% to 99%) attributed recklessness.
Out of the 34% of participants in the contrast condition who attributed knowledge, 88% (95%
CI: 79% to 96%) also attributed recklessness.

The responses to the 7-point Likert-type scale also showed an effect of the mental states
condition but not the instruction condition. A 2 (Mental state condition: target-only vs. contrast)
x 2 (Instruction condition: instruction vs. no instruction) between-participants ANOVA showed a
significant main effect of mental state condition, F(1, 313) = 14.80, p < 0.001, partial #>= 0.05
(95% CI: 0.01 to 0.10), but did not show a significant main effect of instruction condition, F(1,
313) =0.81, p = 0.368, partial #>< 0.01 (95% CI: 0 to 0.03), or a significant interaction, F(1,

313) =0.10, p = 0.749, partial > < 0.01 (95% CI: 0 to 0.02).!° The size of the effect of the

19 An ordinal linear regression, conducted using the ordinal package (version 2022.11-16;
Christensen, 2015), also showed a significant effect of the mental state condition, z(313) = 3.69,
p<0.001, #=0.74 (95% CI = 0.35 to 1.14), no effect of instruction condition, z(313) = 0.98, p =
0.325, f=0.19 (95% CI =-0.19 to 0.58), and no significant effect of the interaction, z(313) =
0.12, p=0.901, f=10.05 (95% CI=-0.73 to 0.82).
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knowledge condition exceeded the output of the relevant sensitivity analysis. The average

responses to the Likert-style knowledge question appear in Figure 2B.

Figure 2

Mean responses to Likert-style knowledge questions in Studies 1b-4
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Note. Mean knowledge attributions on ordinal scale in (A) Study 1b, (B) Study 2, (C) Study 3,

and (D) Study 4. Error bars show 95% confidence intervals.
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Discussion

Study 1’s results were consistent with “knowingly” being contrast sensitive but left open
the possibility that this effect arose from the legal definition of “knowingly” in particular. Study
2 provided strong evidence against that alternative explanation, as a difference between
conditions in attributions of “knowingly” appeared whether or not participants received legal
definitions of “knowingly” and “recklessly.”

This study therefore provided evidence that laypeople’s default understanding of
“knowingly,” without using the legal definition, is contrast sensitive. One explanation for this
finding is that the legal definition matches the way laypeople ordinarily understand “knowingly.”
However, the evidence that laypeople distinguish “to know” and “to be certain” makes this
possibility less likely (Turri et al., 2017). A more likely explanation is that laypeople have
difficulty understanding jury instructions, including mental state jury instructions (Devine, 2012;
Ginther et al., 2014; Shen et al., 2011), and so participants reverted to their default definitions,
even when they received the dictionary definitions.

Although Studies 1b and 2 provided evidence against two alternative explanations for the
observed differences between the target-only and contrast conditions, another alternative
explanation remains possible: Participants may have been motivated to say that Joseph acted
“knowingly” in the target-only condition, even though they did not really believe “knowingly”
was an accurate description. This motivational explanation takes two primary forms.

First, participants may have been motivated to punish Joseph for causing harm. The
design of the studies reported in this paper makes this form of the motivational explanation
implausible. In both the target-only and the contrast conditions, all the vignettes informed

participants that only attributing knowledge would lead to conviction. Thus, the motivation to
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punish the agent legally would have caused participants to attribute knowledge in both
conditions and could not have given rise to the difference we observe between the target-only
and contrast conditions.

Second, participants may have been motivated to communicate Joseph’s culpability by
describing him in a way that sounded culpable. On this explanation, participants did not really
think Joseph acted knowingly in either condition. But in the target-only condition, when asked
whether Joseph caused the death “knowingly,” they did not want to answer “no,” since that
answer failed to describe Joseph in a way that reflected his culpability and may have implied that
he was not blameworthy. However, in the contrast condition, participants could describe Joseph
as having acted “recklessly,” which they felt communicated his culpability to a sufficient degree.
The next study tests whether this alternative explanation is correct.

Study 3

The alternative explanation described at the end of the last section predicts that
participants in the contrast condition agreed that Joseph acted “knowingly” less often only
because they could apply the label “recklessly.” This explanation therefore does not predict a
difference between conditions if the contrast condition merely makes “recklessly” salient as an
alternative to “knowingly” without allowing participants to attribute it. The contrast-sensitivity
hypothesis, however, does predict that participants will reduce their attributions of “knowingly”
whether or not they can attribute “recklessly” in the contrast condition, since merely making
“recklessly” salient makes them interpret “knowingly” to refer to a narrower version of the

concept. This study tests these competing predictions.
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Methods
Participants

We recruited 254 adult participants on Amazon’s Mechanical Turk. Eleven participants
were excluded because they completed the entire survey in less than one minute, as measured
using the Duration variable recorded by Qualtrics, or did not complete the survey, leaving an
analysis set of 243 participants (Mage = 34.7 years; SDqge = 11.0 years; 45% female, 55% male).
The sample’s highest level of education was distributed as follows: 15% high school or GED;
23% some college or university; 49% college or university degree; 12% master’s or professional
degree; and 1% PhD. A sensitivity analysis conducted in G*Power 3.1, using an alpha level of
0.05, a power of 0.80, and features of the sample described below, shows that this study could
reliability detect effects larger than odds ratio 2.07 (for the binary outcome) and effect size d =
0.36 (for the Likert scale outcome).
Procedures

Participants were randomly assigned to one of two conditions, which were identical to the
two conditions in Studies 1a and 1b, except that participants in both the target-only and contrast
conditions only answered a single question:

Did Joseph knowingly cause Chris’s death?

. Yes

. No
Participants in both conditions then advanced to a new page and used a 7-point scale to indicate
how much they agreed with the statement that Joseph knowingly caused Chris’s death.
Results

Responses to the categorical outcome variable showed a significant difference between

conditions. In the target-only condition, 57% of participants (95% CI: 48% to 65%) said that
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Joseph caused the death knowingly. In the contrast condition, only 44% of participants (95% CI:
35% to 53%) attributed knowledge. The percentages of participants giving each response by
condition appear in Figure 1C. A binary logistic regression of condition (target only = 1; contrast
= 0) on the knowledge attribution question (yes = 1; no = 0) showed a significant effect of
condition on knowledge attributions, z(241) = 1.98, p = 0.047.!! The coefficient on the condition
variable was 0.51 (95% CI: 0.01 to 1.02), giving an odds ratio of 1.67, and the coefficient on the
intercept was -0.25 (95% CI: -0.62 to 0.11). Based on these estimates, moving a participant from
the target-only condition to the contrast condition would decrease their probability of attributing
knowledge by 12 percentage points, from 56% to 44%.!?

The size of this effect was smaller than the output of the sensitivity analysis. Therefore,
to confirm the effect was reliable, we combined the data from Study 3 and the Supplement to
Study 3. These studies were identical through the binary knowledge attribution question and
were conducted within two days of one another. The combined sample contained responses from
536 participants. A sensitivity analysis conducted in G*Power 3.1, using an alpha level of 0.05, a
power of 0.80, and features of the sample described below, shows that this study could reliability
detect effects larger than odds ratio 1.63 (for the binary outcome). In this sample, 59% of

participants (95% CI: 53% to 65%) attributed knowledge in the target-only condition and 46%

1 This is the only reported p-value that rises above the significance threshold, to p = 0.060, when
participants who completed the study in less than 1 minute are included. However, we also
collected data on the yes-or-no outcome part of this study in a larger sample; see the Supplement
to Study 3 in the Supplemental Materials. That study also found a significant effect of condition
on the percentage of participants attributing knowledge, z(291) = 2.18, p = 0.025. That finding
remains significant when all participants are included. The study in the Supplement also
collected blame ratings after collecting the knowledge attribution. We discuss these below.

12 To put it another way, assuming independent probabilities (i.e., no effect of deliberation), there
is a 3% chance that in a randomly chosen jury containing six people, all six would attribute
knowledge in the target-only condition and a 1% chance that all six would attribute knowledge in
the contrast condition.
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(95% CI: 40% to 52%) did so in the contrast condition. A logistic regression showed a
significant effect of condition on knowledge attributions, z(534) = 2.99, p = 0.003. The
coefficient on the condition variable was 0.52 (95% CI: 0.18 to 0.87), giving an odds ratio of
1.69. This odds ratio exceeded the output of the sensitivity analysis for the combined sample.

Responses on the 7-point Likert-type scale to the question about whether Joseph caused
the death knowingly also showed a significant difference. An independent-samples t-test
comparing mean responses in the target-only condition (m = 4.69, sd = 1.92, 95% CI: 4.35 to
5.03) to mean responses in the contrast condition (m = 4.08, sd = 2.08, 95% CI: 3.70 to 4.45)
showed a significant effect of condition, #(241) =2.41; p =0.017, d = 0.31 (95% CI: 0.06 to
0.56). The size of this effect was similar in magnitude to the output of the relevant sensitivity
analysis. The average responses to the knowledge question on the Likert-style 7-point scale
appear in Figure 2C.
Discussion

Participants were significantly more likely to describe the agent as acting knowingly
when “knowingly” was the only salient mental state term than when a similar contrast term,
“recklessly,” was also salient. This difference appeared when participants could attribute
recklessness in the contrast condition, as shown in Studies 1-2, but also when they merely
learned about recklessness in the contrast condition, as shown in Study 3. Although the findings
of Studies 1-2 were explicable based on a motivational explanation — i.e., people may have
wanted to describe someone who caused harm as culpable, so they over-attributed knowledge
when that was the only culpable mental state available but attributed it less when recklessness
was also available — this study’s findings were not. In both conditions, participants could only

express the agent’s culpability by saying he acted knowingly, but a difference in knowledge
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attributions between conditions still appeared. These findings were, however, compatible with
the hypothesis that “knowingly” is contrast sensitive.

In addition, we note that the size of the effect observed in this study is similar to the
effect sizes observed in Studies 1 and 2. In this study, the odds ratio for the condition variable in
the model of the binary outcome was 1.67 (95%CI: 1.01 to 2.78) and the effect size of that
variable in the model for the ordinal outcome was d = 0.31 (95% CI: 0.06 to 0.56). In Study 1la,
those numbers were 12.92 (95% CI: 6.69 to 26.15) and d = 0.82 (95% CI: 0.52 to 1.11). In Study
1b, they were 2.68 (95% CI: 1.52 to 4.80) and d = 0.37 (95% CI: 0.09 to 0.65). In Study 2,
predicting outcomes using only the contrast factor, they were 2.28 (95% CI: 1.45 to 3.61) and d
=0.43 (95% CI: 0.21 to 0.66). The confidence intervals of the condition variable in both models
overlap for Studies 1b, 2, and 3, implying that they do not differ significantly between studies.
The inability to statistically distinguish the effect sizes of these studies suggests that any
marginal effect of the pragmatic factors that could have been at work in Studies 1b and 2 was
small in size, and that the contrast sensitivity of “knowingly” primarily drove these effects.

Finally, the Supplement to Study 3 reports an additional study that uses an identical
design to Study 3 with a single exception: A Likert-scale question about how much blame the
agent deserves replaces the Likert-scale knowledge question. As noted in footnote 11, the study
in the Supplement replicates the finding of Study 3 with respect to the yes-or-no question about
whether agent acted knowingly.

In addition, responses to the blame question can help shed light on how participants
understood the study. One potential objection to the vignette used in Studies 1-3 is that creative
participants without much understanding of the legal system may have made an incorrect

assumption about the law that affected their responses. For example, they may have assumed that
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defendants who cause a death recklessly are guilty of a more serious crime than second-degree
murder and that some other proceeding would convict the defendant of that crime if they
answered “no” to the knowledge question. As reported in the Supplement, however, attributing
knowledge predicts significantly greater blame than not attributing knowledge, controlling for
condition, which is inconsistent with this objection. Indeed, 93.2% (95% CI: 89.2% to 97.1%) of
participants who attributed knowledge gave one of the two highest blame ratings (6 or 7), while
only 81.1% (95% CI: 74.3% to 87.8%) of participants who did not attribute knowledge did so.

Study 3 and the Supplement to Study 3 also help address a different alternative
explanation for the results Studies 1-2. On this explanation, participants in the contrast condition
made an assumption beyond the text of the vignette: that Joseph could still be guilty of some
other, lesser crime if they said he acted “recklessly.” Participants in the contrast condition who
wanted to ensure Joseph received some punishment therefore had a means to do so without
saying he acted “knowingly,” but participants in the target-only condition did not. This series of
assumptions could lead to a difference between conditions, even if participants in both conditions
agreed about whether Joseph really acted knowingly.

This alternative explanation is implausible for two reasons. First, it is unlikely that
participants made this series of assumptions with no prompting from the vignette, which stated
only that Joseph had been charged with second-degree murder and did not mention any other
crime. This alternative explanation would have required participants to assume that recklessly
causing the death constituted another crime, that the defendant could be convicted of that crime
even if not convicted of second-degree murder (e.g., that there was a possibility of convicting on
a lesser included offense not mentioned in the vignette or that double jeopardy somehow did not

apply), and that conviction would lead to what they viewed as an appropriate level of
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punishment. Second, it is particularly unlikely that participants in Study 3 assumed Joseph could
be guilty of a lesser offense if he acted recklessly, since they never provided their judgments
about whether Joseph acted recklessly.

In addition, this explanation assumes participants on average wanted Joseph to receive
less punishment than they thought he would receive if they said he acted “knowingly.” In the
Supplement to Study 3, however, mean blame judgments were close to ceiling (7) in both the
target-only condition (m = 6.51, sd = 0.92, 95% CI: 6.37 to 6.66) and the contrast condition (m =
6.56, sd = 0.80, 95% CI: 6.43 to 6.69), and an equivalence test shows that they do not differ by a
meaningful amount. Although blame and punishment judgments are not identical, they are
correlated, and blame judgments are generally more sensitive to inferences about an agent’s
mental state (Kneer & Skoczen, 2023). The high and similar blame judgments observed across
conditions therefore make it less plausible that participants wanted to punish Joseph for some
lesser crime and assumed that could happen in the contrast condition but not the target-only
condition.

Study 4

Prior research suggested that “intentionally” had multiple semantic meanings associated
with different conceptual contrasts (Cova et al., 2012). Studies 1-3 provide evidence that the
same is true of “knowingly.” These two examples suggest that contrast sensitivity may be a
general feature of mental state terms — i.e., their meanings shift depending on what one
understands the relevant contrast mental state to be.

A contrary view, however, is that acting intentionally and acting knowingly are special in
some way. Both, for example, have received substantial philosophical interest over a long period

of time (e.g., Austin, 1966; Hart, 1967; Mele & Moser, 1994; Moore, 1997). Perhaps the
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conceptual complexity that makes these concepts philosophically interesting also gives rise to the
multiple semantic meanings. Both concepts may also have unique cognitive roles. Perceiving
intentionality in oneself and others is a basic building block of social and cultural cognition
(Tomasello et al., 2005). Perhaps a more complex concept of intentionality exists to support
these important social functions. Knowledge is also cognitively special: Knowledge appears to
be a basic way of representing others’ mental states, to an even greater degree than belief
(Phillips et al., 2021). Perhaps “knowingly” has multiple meanings because of this property,
rather than because of a more general feature of all mental state concepts.

To test whether contrast sensitivity appears for another mental state concept, Study 4
tested recklessness as the target mental state and the next-most-serious Model Penal Code mental
state, negligence, as the contrast. This study used a new vignette in which “recklessly” and
“negligently” were both plausible ways to describe the agent’s action. This vignette drew from
another Massachusetts criminal case (Commonwealth v. Sostilio, 1949), which involved reckless
driving that created a lower level of risk than in Subenko but nevertheless caused a death.
Methods
Participants

We recruited 260 adult participants on Amazon’s Mechanical Turk. Seventeen
participants were excluded because they completed the entire survey in less than one minute, as
measured using the Duration variable recorded by Qualtrics, or did not complete the survey,
leaving an analysis set of 243 participants (Mage = 37 years; SDage = 11.5 years; 47% female, 51%
male, 2% did not answer or chose an answer not otherwise listed). The sample’s highest level of
education was distributed as follows: 12% high school or GED; 28% some college or university;

48% college or university degree; 11% master’s or professional degree; and 1% PhD. A
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sensitivity analysis conducted in G*Power 3.1, using an alpha level of 0.05, a power of 0.80, and
features of the sample described below, shows that this study could reliability detect effects
larger than odds ratio 2.09 (for the binary outcome) and effect size d = 0.36 (for the Likert scale
outcome).
Procedure

Participants were randomly assigned to one of two conditions. Participants received one
of two versions of the following vignette (bracketed and underlined passages appeared only in
the Contrast condition):

Imagine that you are a juror in a criminal case. The defendant, Joseph, has been
charged with voluntary manslaughter. You have heard evidence that establishes
the following:

Joseph regularly participated in amateur car races at a local stadium. The race
course was elliptical in shape, with long straight sections joined by curved end
sections. Last year, Joseph participated in a race with five other drivers. At the
start of the race, the cars were lined up in three rows of two. As one of the most
experienced drivers in the race, Joseph started the race in the last row. When the
cars had travelled somewhat more than half a lap, Joseph found himself directly
behind the car driven by Chris. The left wheels of Chris’s car were only two feet
from the inside of the track. Joseph tried to drive to the left of Chris’s car,
although there was not sufficient space for him to pass on the left. Joseph was
driving upwards of a hundred miles an hour. There was evidence that he struck
Chris’s car, and that it skidded off the track and turned over three times. Chris
died in the crash.

The judge instructs you that in your jurisdiction, a defendant is guilty of
voluntary manslaughter if he recklessly caused the death of another human
being. Joseph has conceded that his actions caused Chris’s death. The only

question before the jury, therefore, is whether Joseph recklessly caused Chris’s
death.

The judge instructs you that a person recklessly causes a result if he consciously
disregards a substantial and unjustifiable risk that his conduct will cause such a
result.

[The judge instructs you that recklessly causing a result differs from negligently
causing a result. A person negligently causes a result if he should be aware of a
substantial and unjustifiable risk that his conduct will cause such a result.]
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Finally, the judge instructs you that if you find that Joseph recklessly caused
Chris’s death, then Joseph will be guilty of voluntary manslaughter. If you do not
find that Joseph recklessly caused Chris’s death, then[, even if Joseph
negligently caused Chris's death,] Joseph will not be guilty of voluntary
manslaughter.

Participants in both conditions answered the following question:

Did Joseph recklessly cause Chris’s death?

. Yes

. No
On the following page, all participants then rated on a 7-point scale their agreement with the
statement that Joseph recklessly caused Chris’s death,! following by a demographic
questionnaire.
Results

Responses to the categorical outcome variable showed a significant difference between
conditions. In the target-only condition, 66% of participants (95% CI: 57% to 74%) said that
Joseph caused the death recklessly; in the contrast condition, only 48% of participants (95% CI:
40% to 57%) attributed recklessness. The percentages of participants attributing recklessness by
condition appear in Figure 1D. A binary logistic regression of condition (target only = 1; contrast
= 0) on the recklessness attribution question (yes = 1; no = 0) showed a significant effect, z(241)
=2.68, p = 0.007. The coefficient on the condition variable was 0.71 (95% CI: 0.19 to 1.23),
giving an odds ratio of 2.03, and the coefficient on the intercept was -0.06 (95% CI: -0.42 to

0.29). Based on these estimates, moving a participant from the knowledge-only condition to the

contrast condition would decrease their probability of attributing knowledge by 18 percentage

13 In this study, the page with the Likert-type scale questions also asked participants in the
contrast condition to rate whether Joseph negligently caused Chris’s death. Thus, it is possible
that pragmatic factors could have affected responses to the ordinal, but not the categorical,
dependent variable.
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points, from 66% to 48%.'* The size of this effect was similar in magnitude to the output of the
relevant sensitivity analysis.

Responses on the 7-point Likert-type scale to the question about whether Joseph caused
the death recklessly also showed a significant difference. An independent-samples t-test
comparing mean responses in the target-only condition (m = 4.81, sd =2.06, 95% CI: 4.43 to
5.18) to mean responses in the contrast condition (m = 4.14, sd = 1.98, 95% CI: 3.79 to 4.49)
showed a significant effect of condition, #(241) =2.59; p = 0.010, d = 0.33 (95% CI: 0.08 to
0.59). The size of this effect was similar in magnitude to the output of the relevant sensitivity
analysis.

Discussion

This study found that recklessness attributions dropped when negligence was made
salient, just as knowledge attributions dropped when recklessness was made salient in Study 3. In
both cases, learning about a contrast mental state concept affected attributions of the target
mental state. Importantly, this result shows that the effect observed in Studies 1-3 generalizes
beyond the specific mental state used in those studies.

General Discussion

Mental state attributions shape social interactions by contributing to blame and
punishment judgments (Cushman, 2008; Cushman et al., 2013; Flick et al., 2024; Young & Saxe,
2008, 2011; for reviews, see Cushman, 2015; Heiphetz & Young, 2014), inferences about

obligations (Turri, 2017; Turri et al., 2017), and judgments about desires, dispositions, and future

14 To put it another way, assuming independent probabilities (i.e., no effect of deliberation), there
is an 8% chance that in a randomly chosen jury containing six people, all six would attribute
recklessness in the target-only condition and a 1% chance that all six would attribute
recklessness in the contrast condition.
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behavior (Jara-Ettinger et al., 2016, 2020; Ouellette & Wood, 1998). The legal system formalizes
this role, such that the label jurors use to describe a harm — “purposely,” “knowingly,”

2 ¢

“recklessly,” “negligently” — plays a substantial role in determining whether the act that caused
the harm is a crime and, if so, how serious (ALI, 1962, § 2.02; Ginther et al., 2014; Shen et al.,
2011; Vilares et al., 2017). Thus, understanding how laypeople define and use these terms has
important practical implications for legal decisions.

Defining mental state terms also has theoretical significance. A large body of research on
intentionality attributions suggests that the term “intentionally” may have multiple meanings —
that is, it can pick out different concepts in different contexts. Many of these types of
intentionality correspond to different contrasts with other mental state concepts — e.g.,

99 <¢

“intentionally” contrasted with “carelessly,” “unwillingly,” or “accidentally” (Cova et al., 2012,
p- 388). The present studies investigated whether “knowingly” and “recklessly” also have
multiple meanings. Four studies showed that people understand and apply “knowingly”
differently when “recklessly” is salient than when it is not. A fifth study showed the same is true
of “recklessly” contrasted with “negligently.” These findings suggest that the meaning of
“knowingly” and “recklessly,” like the meaning of “intentionally,” is not fixed and depends on
what alternative mental state the context makes salient.

These studies followed a similar experimental logic to a series of studies on intentionality
(Adams & Steadman, 2007; Guglielmo & Malle, 2010b; Knobe, 2003; Lindauer & Southwood,
2021; Nichols & Ulatowski, 2007). To minimize the possibility that any difference in judgments
was due to some change in the facts of the scenario that caused the mental state concept to apply

in one condition but not the other, we did not vary those facts of the vignettes between conditions

in any of the studies. Study 1a provided evidence that motivational or pragmatic factors,
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differences in calculations, or differences in meaning led to a difference in knowledge
attributions between a yes-or-no question and a multiple-choice question that included
“recklessly,” a plausible contrast concept, as an option. Study 1b provided evidence that a
difference in calculations could not fully explain the effect. Study 2 extended Study 1b’s findings
to a context where the legal definition was not provided, suggesting that laypeople’s ordinary
understanding of “knowingly” is contrast sensitive. Study 3 provided evidence that motivational
or pragmatic factors could not explain this effect. Study 4 provided evidence that “recklessly” is
also contrast sensitive.

Even in light of this evidence, one may posit an additional, alternative explanation for the
findings, which is a variant of the motivational explanation based on communicative intentions
considered above. The communicative motivational explanation suggests that, in Studies 1b and
2, participants in the target-only condition did not really think Joseph acted “knowingly” but said
he did because they wanted to communicate his culpability, while in the contrast condition they
could do so by saying he acted “recklessly.” Study 3 provided evidence against that explanation
because it found a difference between conditions even when participants could not attribute
recklessness in the contrast condition.

In response, one might propose that participants in Study 3 were motivated not to
communicate Joseph’s culpability but merely to have some way to label him as culpable in their
own minds. On this explanation, participants in the target-only condition did not really think
Joseph acted knowingly but labeled him that way in their own minds so they could think of him
as culpable and then communicated that label in their response to the attribution question.

Participants in the contrast condition, however, saw the word “recklessness” in the vignette,
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which gave them a different way to label Joseph as culpable in their own minds and then
answered the attribution question accordingly.

We have three responses to this argument. First, we note that the practical implications of
all the motivational explanations point in the same direction as the contrast-sensitivity hypothesis
— if anything, they provide an even stronger argument for instructing juries using contrasts. After
all, the motivational explanations all posit that laypeople in the target-only condition are
misapplying their mental state concepts. Second, this new motivational explanation rests on two
assumptions that seem implausible. One assumption is that participants in the target-only
condition who were motivated to label Joseph as culpable in their own minds could not come up
with any other label to use for that internal purpose. Another assumption is that participants
motivated to misuse a label internally to satisfy their own desire to think of an agent as culpable
would use that label to respond to a question about the agent but were not also motivated to
communicate the agent’s culpability. (After all, if they were motivated to communicate that
culpability, then Study 3 would not have found a difference between conditions.) That
combination of motivations seems implausible.

The findings of the present studies may have broader theoretical implications. The
existence of multiple meanings for mental state terms, which depend on what conceptual contrast
the context makes salient, may be an instance of a more general phenomenon. When children
learn certain groups of closely related words, they use “lexical contrast” — that is, the assumption
that even similar words have slight differences in meaning — to gradually acquire adult
understandings of the words (Tomasello, 2005, p. 72). In this way, groups of similar words come
to inter-define one another, such that people understand them in part by how they differ from one

another (Saji et al., 2020; Wagner et al., 2018). Contrast sensitivity may arise for groups of
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concepts learned in this way, which will often have fuzzy boundaries and an overlapping
structure.!> By contrast, mutually exclusive terms that completely partition a covering term may
lead to a different phenomenon — contrast category effects (Verheyen, De Deyne, et al., 2011).
The present findings also have practical implications for the law. Unlike the side-effect
effect (Knobe, 2003) or the closely related severity effect (Kneer & Bourgeois-Gironde, 2017),
both of which involve differences in intentionality attributions between different factual
scenarios, the effects described in this paper depend on the phrasing of the mental state
attribution question, even holding the facts fixed. Thus, these findings suggest it may be possible
to change jurors’ mental state attributions in an individual case by making a particular contrast
concept salient or not, though, for real juries, deliberation may impact the effects described in
this paper. If these effects continue to appear after deliberation, they present a potential way to
adjust jury instructions to pick out more precisely the mental state concepts jurors should use — a
type of conceptual engineering (Lewis, 2025). This possibility is noteworthy because jury
instructions often have no or little effect on laypeople’s judgments (Devine, 2012; Diamond &

Rose, 2005; Ginther et al., 2014).

15 Although we explain these results in terms of semantics — i.e., the mental state terms have
multiple concepts as possible referents — it may also be possible to explain them in terms of
lexical pragmatics — i.e., mental state terms generally refer to ad hoc concepts constructed on the
fly to be relevant in context (Padilla Cruz, 2023; Sperber & Wilson, 2012). Working out such an
explanation in full is beyond the scope of this article. However, we do not think the possibility of
such an explanation undercuts the importance of the present results, either theoretically or
practically. On the theoretical side, it is not the case that context can give words any meaning at
all. The lexically mapped concept places constraints on the scope of possible pragmatic
enrichment (Sperber & Wilson, 2012). Thus, these results reveal something about available
meanings of “knowingly” and “recklessly,” either semantic or pragmatic. On the practical side,
there is no obvious reason to think one of our two conditions involves the form of the concept
mapped to a lexical item — which one might regard as the true meaning of the word — and the
other one involves lexical narrowing or broadening.
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The present studies are also relevant to the jury context because they involved a task
similar to a jury’s task. Jurors making mental state attributions generally must answer yes-or-no
questions, rather than multiple-choice questions, about whether a mental state applies (Beatty &
Fondacaro, 2018). Even when a party requests and the judge provides a lesser included offense
instruction — e.g., an instruction that the jury may convict a defendant of manslaughter instead of
second-degree murder — the judge defines each crime separately, such that the jury's task more
closely resembles answering two yes-or-no questions, as in Study 1b, than answering a multiple-
choice question, as in Study la. The similar size of the effects observed in Study 1b and Study 3
suggests that being able to answer a separate question about the contrast mental state has a
minimal effect on yes-or-no answers about the target mental state.

However, there is one aspect of the jury’s task in some cases that may more closely
resemble the multiple-choice question used in Study 1a and some prior studies (Guglielmo &
Malle, 2010; Mueller et al., 2012). In cases with lesser included offense instructions, the ultimate
verdict form can look like a multiple-choice question with three possible answers: (1) the greater
offense; (2) the lesser offense; and (3) acquittal. In these cases, as described above, jurors are
instructed to think about each crime separately and to answer the yes-or-no mental state
attribution questions separately. But, in the end, they must choose between three case outcomes.
The effect of contrast on mental state attributions may operate differently in these types of cases,
in which both the target concept and the contrast concept are associated with a crime. Indeed,
existing research suggests the effect may be larger in such cases, since the contrast-sensitivity of
the mental state terms would push jurors in the same direction as the compromise effect —i.e.,

the bias towards the middle options in ordered choice sets (Kelman et al., 1996).
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Finally, the present studies cannot resolve which type of instruction — none, the legal
definition, or an instruction containing information about contrasts — would lead to more accurate
judgments by jurors. The vignettes were designed so that the (more culpable) target mental state
was a less plausible description of the action than the (less culpable) contrast mental state, but
either one was arguably acceptable. However, as we argued in the introduction, providing jurors
with information about contrast concepts may better serve the purpose of a jury trial by causing
lay jurors to use narrower mental state concepts, more similar to those used by legal actors
(Tobia, 2024). The present studies demonstrate that informing jurors about contrast concepts
does indeed cause their mental state concepts to narrow.

Limitations and Future Directions

As noted above, the current work makes several theoretical and translational
contributions. Like all work, it also raises questions for future research.

First, the present studies involved only participants from the United States, a culture that
is particularly punitive (Alexander, 2012; Barkow, 2019; Forman, 2017) and where mental states
play a crucial role in attributions of both moral and legal responsibility (Heiphetz & Young,
2014; Shen et al., 2011). This single-culture approach allowed us to focus on understanding how
people in the United States reason about others’ minds in a criminal context, which is important
for evaluating and reforming legal institutions that affect the lives of many residents (Carson,
2021). However, there is likely substantial cultural variation in this type of cognition. For
instance, mental states play a larger role in moral reasoning in Western industrialized societies
than they do in some agrarian, small-scale, and non-Western societies (Barrett, et al., 2016;
McNamara, et al., 2019). People from these cultures may not represent the different mental state

concepts used in these studies as alternatives to each other to the same extent as people from
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cultures that use them to ascribe different levels of legal responsibility. Additional research will
be necessary to provide a definitive answer to questions about cross-cultural generalization.

Second, the present research focused on participants’ mental state attributions rather than
the downstream consequences of those attributions (e.g., punishment). We took this approach
because, in the United States criminal legal system, juries generally decide on guilt but not on
punishment, so deciding whether to attribute a mental state without being able to control the
punitive consequences of any resulting conviction resembles the task real jurors face. Indeed,
one of the arguments for bifurcating the guilt and punishment decisions between the jury and the
judge is that jurors might otherwise make results-oriented decisions about guilt (Moss, 2021;
Shannon v. United States, 1994). As a result, understanding the factors that affect mental state
attributions in isolation is also practically important, even if laypeople would ultimately evaluate
or punish similarly across the two conditions. However, the experiment reported in the
Supplement does provide some suggestive evidence about whether the contrast-sensitivity of
mental state terms may make a difference to blame judgments — which are related to punishment
judgments, though not identical (Cushman, 2008; Kneer & Skoczen, 2023). The marginally
significant mediation reported in the Supplement suggests that the difference in mental state
attribution does lead to a difference in blame judgments, but that effect is cancelled out by
another process, perhaps the recognition that the judgments involved in the target-only condition
are imprecise. Further research would be required to probe the interaction of contrast-sensitivity
and downstream evaluations and responses.

Finally, these studies used mock jurors, rather than real jurors, and abstracted from some
of the complexities involved in real cases, including deliberation. However, future research may

be able to explore the effect of some forms of contrast sensitivity on real juries using records
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from federal criminal cases. For federal crimes, many United States Courts of Appeals have
adopted model jury instructions, which parties can use as the bases for their own proposals
(Macleod, 2016). Some — but not all — Courts of Appeals have adopted definitions of
“knowingly” in their model jury instructions that contrast acting “knowingly” with acting by
“mistake” or “accident.” For example, the Third Circuit Court of Appeals (2024, p. 6) defines
“knowingly” as follows:

A person acts “knowingly” if that person acts voluntarily and intentionally and not

because of mistake or accident or other innocent reason. This means that the government

must prove beyond a reasonable doubt that (name) was conscious and aware of the nature

of (his) (her) actions and of the surrounding facts and circumstances, as specified in the

definition of the offense(s) charged.
The contrast in this instruction may or may not make a difference to laypeople’s understanding
of “knowingly” — that depends on whether “mistake” and “accident” can act as contrasts for that
term. This circuit-to-circuit variation in federal model jury instructions provides a possible way
to investigate this question.

Conclusion

Mental state terms like “knowingly” and “recklessly” play a crucial role in moral and
legal judgments about the culpability of a harmful action. In the legal context, the difference
between knowledge and recklessness can make a substantial difference in the seriousness of the
crime a person has committed and the length of the sentence they receive (Vilares et al., 2017).
Given the practical effects of these mental state attributions, understanding the factors that drive
them has both moral and legal importance. The present studies provided evidence that these
terms are contrast sensitive — that is, their meanings shift depending on the other concepts that

are salient as contrasts. In particular, people understand these mental state terms to have a

narrower meaning when contrasted with terms for mental states that United States criminal law
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treats as less serious. On the theoretical side, these results suggest that people do not understand
legally relevant mental state terms in isolation but as inter-defined regions of a single conceptual
space. On the practical side, these results suggest that making clear the relevant contrast could
cause jurors to use narrower mental state concepts, which the legal actors are also likely using

based on their legal education (Tobia, 2024).
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