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Personal introduction: Why and how I study mens
rea

A simple framework: How might new knowledge 
in psychology and neuroscience improve legal 
doctrine and practice concerning mens rea?

Research snapshot #1: Improving our 
guesses about what defendants were thinking

Research snapshot #2: Improving our 
understanding about how jurors assess what 
defendants were thinking (and what blame, if 
any, to impose)
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What was D 
thinking?

~= How was 
D’s brain 
processing 
information at 
the time of the 
alleged offense?

Intuitions (both accurate and 
inaccurate, biased and unbiased) 
about how people like D 
generally think/act.

Scientific data on how people 
like D generally think/act, and 
how the brains of people like D 
generally process information.

Intuitions (both accurate and 
inaccurate, biased and unbiased) 
about how this individual D
generally thinks/acts.

Scientific data on how this 
individual D generally 
thinks/acts, and how D’s brain 
generally processes information.

What D says he/she was thinking at 
the time + D’s behavior at the time
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To determine if mental disorder negates mens rea, one must simply 
ask, using straightforward common sense to provide an answer, if 
the defendant's disordered mental state actually indicates that 
mens rea was not formed on the occasion. . . . 

. . . mental disorder may not necessarily be inconsistent with 
formation of mens rea, but evidence of disorder may help bolster 
the defendant's claim that he did not form it. . . .

the crucial issue is to determine what the defendant's actual mental 
state was and to compare that mental state to the mental state 
required by the crime charged. Of course, the lurking problem is 
that it is sometimes very difficult to determine a defendant's mental 
state at the time of the crime. . . .

Stephen J. Morse & Morris B. Hoffman, The Uneasy Entente Between Legal 
Insanity and Mens Rea: Beyond Clark v. Arizona, 97 J. Crim. L. & Criminology 
1071, 1087 (2007)



https://www.cell.com/neuron/pdf/S0896-6273(16)30809-1.pdf

https://www.cell.com/neuron/pdf/S0896-6273(16)30809-1.pdf


. . . [a] one-size-fits-all approach to mens rea is not only 
inconsistent with scientific evidence that the cognitive processes of 
adolescents differ from those of adults, but also undermines the 
purpose of mens rea when applied to juvenile offenders. As a result, 
I argue that the mens rea standard as applied to juveniles should be 
recalibrated to account for what is now known about adolescent 
development.

Jenny E. Carroll, Brain Science and the Theory of Juvenile Mens Rea, 94 N.C. 
L. Rev. 539, 541 (2016)



At least one study suggests that 
“knowing” and “reckless” are in fact 
distinct brain states.
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Krueger and Hoffman propose a theory of 
punishment that involves three related 
brain networks:

1) A “salience network” – to determine 
whether the 3rd party has violated a 
norm (“Did a bad thing happen here?”)

2) A “default mode network” – to 
integrate information about the harm 
caused to the victim and the mental 
state of the offender, in order to arrive 
at an assessment of blame or no blame. 
(“Is someone to blame for this bad 
thing?”)

3) A “central executive network” – to 
consider many contextual details in 
order to arrive at an actual punishment 
decision. (“How much should this guy 
be punished?”)



A theory about how the brain arrives at punishment decisions:

“On a neural level, evaluation of harms engaged brain areas associated with 
affective and somatosensory processing, whereas mental state evaluation 
primarily recruited circuitry involved in mentalization. Harm and mental 
state evaluations are integrated in medial prefrontal and posterior cingulate 
structures, with the amygdala acting as a pivotal hub of the interaction 
between harm and mental state. This integrated information is used by the 
right dorsolateral prefrontal cortex at the time of the decision to assign an 
appropriate punishment through a distributed coding system.”



The way our brains assess the defendant’s mental state (e.g. 
intentional action vs. unintentional action) affects our emotional 
circuitry. 

When we think the defendant acted intentionally, graphic descriptions of the 
harm raise amygdala activity and affect amygdala connectivity with lateral 
prefrontal cortex. But when we think the defendant did not act intentionally, 
the same emotional circuitry is not activated. 

https://www.nature.com/articles/nn.3781/

https://www.nature.com/articles/nn.3781/


https://www.jstor.org/stable/23216756

Holding mens rea constant, our psychological mechanisms for 
blame / punishment factor in the offender’s character traits.

For instance, “we are likely to blame more severely a drug-addicted high 
school dropout who knocks down ten rural mailboxes with a baseball bat 
than an A-student who is on the chess team who engages in the same act.”

https://www.jstor.org/stable/23216756


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

Help: The vice-president of the 
company went to the chairman of 
the board and said, “We are 
thinking of starting a new program. 
It will help us increase profits, and it 
will also help the environment.” The 
chairman of the board answered, “I 
don't care at all about helping the 
environment. I just want to make as 
much profit as I can. Let's start the 
new program.” They started the new 
program. Sure enough, the 
environment was helped. (Knobe, 
2003a, p. 191).

82% of subjects say that the 
chairman brought about the bad 
side effect intentionally

77% of subjects say that the 
chairman did not bring about the 
good side effect intentionally

Knobe, J. (2003a). Intentional action and side-effects in ordinary language. Analysis, 63, 190-194



“We report the first empirical investigation into intentionality 
ascriptions made by professional judges, which finds (i) that 
professionals are sensitive to the moral valence of outcome type, and (ii) 
that the worse the outcome, the higher the propensity to ascribe 
intentionality. The data shows the intentionality ascriptions of 
professional judges to be inconsistent with the concept of mens rea 
supposedly at the foundation of criminal law.”



Keep reading …
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Purpose. John has been tested and diagnosed with COVID-19. John is not 
happy with his neighbor for parking his car in John’s driveway. John decides to 
walk over to his neighbor’s yard and cough on the neighbor in order to try and 
give him the virus. The neighbor contracts COVID-19.

Knowing. John has been tested and diagnosed with COVID-19. John is not 
happy with his neighbor for parking his car in John’s driveway. John decides to 
walk over to his neighbor’s yard and yell at him, standing just inches away. 
While yelling, John coughs on the neighbor. The neighbor contracts COVID-19.

Reckless. John has a very high fever of 102 degrees, and is having trouble 
breathing. John has been tested for COVID-19, but does not have his results back 
yet. John is not happy with his neighbor for parking his car in John’s driveway. 
John decides to walk over to his neighbor’s yard and yell at him, standing just 
inches away. While yelling, John coughs on the neighbor. The neighbor contracts 
COVID-19.

Negligent. John has a very high fever of 102 degrees, and is having trouble 
breathing. But he genuinely thinks he just has a little cold, and doesn’t give it a 
second thought. John is not happy with his neighbor for parking his car in 
John’s driveway. John decides to walk over to his neighbor’s yard and yell at 
him, standing just inches away. While yelling, John coughs on the neighbor. The 
neighbor contracts COVID-19.

Desire 
Based

(Conscious)
Risk Based

(Uncons
cious)
Risk

Motivation

:: MPC  and Mental States – COVID-19 Version



Motivation

:: Two Central Questions in the Behavioral Research

1) To what extent do people rank order these 
4 categories, by punishment, in the order 
the MPC prescribes? 

2) To what extent do people – either 
naturally or with jury instructions –
accurately sort mental states into the 4 
categories of the MPC?  
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B

Five 
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States
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x 30 Unique Themes

Five 
Mental 
States

5 Scenarios (P, K, R, N, B) Per Theme (Fact Pattern)

= 150 Unique Scenarios

Low Harm
(e.g. John spills coffee on 

victim’s mail)

Medium Harm
(e.g. John throws full soda 

can at victim’s face, 
breaking his nose)

High Harm
(e.g. John starts avalanche 

that kills two people)
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Five 
Mental 
States

Low Harm
(e.g. Lakisha spills coffee 

on victim’s mail)

Medium Harm
(e.g. Lakisha throws full 
soda can at victim’s face, 

breaking his nose)

High Harm
(e.g. Lakisha starts avalanche 

that kills two people)

John, age 18

John, age 24

John, age 48

John, age 64

Jamal, age 18

Jamal, age 24

Jamal, age 48

Jamal, age 64

Emily, age 18

Emily, age 24

Emily, age 48

Emily, age 64

Lakisha, age 18

Lakisha, age 24

Lakisha, age 48

Lakisha, age 64

Second, subjects randomly shown 30 unique scenarios
(each with the same protagonist)

First, subjects assigned to one of 16 unique protagonists:



Experiments

:: Scenario Construction
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Sets the context

Second sentence (varies by PKRN + B)

Signals John’s mental state

Third sentence (identical within themes)

Sets the harm
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1. Purposefully (consciously intends the specific harm)

a. Decides to (achieve the specific harm)

b. Intends (or with the intention of)

c. Desires that 

d. Wants to

e. Chooses to  

2. Knowingly (similar language as Purposefully, but with contextual clarification that John doesn’t separately intend the harm that 

occurs; he is instead aware that acting to fulfill his separate intention will certainly cause (100% certain) the harm that does 

happen)  

a. Practically certain that [the harm will occur]

b. Aware that [the harm] will almost certainly occur

c. Almost positive that [the harm will occur]

d. Virtually certain that [the harm will occur]

e. Understands that [the harm] is almost guaranteed to occur

3. Recklessly (very heavily discounts or disregards the risk)

a. Aware there is a substantial risk [the harm might occur], but chooses to ignore it.  

b. Realizes it is very likely [the harm might occur], but decides to act anyway

c. Conscious of the likelihood [of the harm], but simply doesn’t care

d. Understands that harm could easily happen, but decides to risk it.

e. Knows there is a good chance that [the harm will occur], but chooses to act anyway.

4. Negligently (objective risk flagged in scenario; emphasis on subjective ignorance of risk)

a. Carelessly

b. Wasn’t paying attention

c. Hurriedly (made clear through context) 

d. Without even noticing  

e. Overlooks

5. Blamelessly (wherein harm results from:)

a. Despite being as careful as he could, accidentally 

b. [Act is involuntary]  

c. Unavoidably 

d. Through an honest mistake 

e. Inadvertently [causes harm] despite his best efforts.

Table 2. Language Used To Signal John’s Mental State In Scenarios



Illustration: Varying Mental State Within A Single Theme

Every year Emily holds a fourth of July party at her home where she invites her friends and family to 
enjoy her food and her fireworks.

The firework Emily set off explodes next to Ryan's head, bursting his eardrum and making him unable to 
hear in that ear for several months.

Purposeful 
Emily aims a 
firework so that 
it will explode 
right next to 
Ryan's head, 
with the desire 
of injuring him 
in retaliation for 
a previous 
dispute between 
them.

Knowing
Emily aims a 
firework so that 
it will explode 
right next to 
Ryan's head in 
order to scare 
him, practically 
certain that 
Ryan will be 
injured as a 
result. 

Reckless
Emily aims a 
firework so that 
it will explode 
right by Ryan's 
head in order to 
scare him, 
realizing there is 
some risk that 
Ryan might be 
injured.

Negligent
Emily aims a 
firework so that 
it will explode 
right by Ryan's 
head in order to 
scare him, 
overlooking the 
real chance that 
Ryan would be 
injured.

Blameless
Despite being as 
careful as she 
could when 
setting off the 
firework, a 
sudden gust of 
wind results in 
Emily 
accidentally 
setting the 
firework off right 
in Ryan's 
direction.

1) Start with sentence #1 (held constant)

2) Add sentence #2 (randomly selected from 1 of 5 options):

3) Finish with sentence #3 (held constant)



Illustration: Varying Mental State Within A Single Theme

Outcome variable: On a scale from 0–9, with 0 being no 
punishment and 9 being extreme punishment, how much 
should John be punished for his behavior?



Figure 1. Average Punishment Ratings For Purposeful, Negligent, and 
Blameless Scenarios (Plotted By Harm Level Ranking of Theme) 



Figure 2. Average Punishment Ratings For Knowing and Reckless 
Scenarios (Plotted By Harm Level Ranking of Theme)



Results

:: Experiment 4 – Sorting Task



Correct Mental 
State: 

Purposeful

Correct Mental 
State: 

Knowing

Correct Mental 
State: 

Reckless

Correct Mental 
State: 

Negligent

Correct Mental 
State: 

Blameless

Subject chose:
Purposeful

78% 8% 5% 2% 0%

Subject chose: 
Knowing

14% 50% 42% 5% 1%

Subject chose:
Reckless

5% 29% 40% 31% 3%

Subject chose:
Negligent

2% 10% 12% 48% 8%

Subject chose:
Blameless

1% 2% 1% 15% 88%

Table 6. Sorting Success Rate In Experiment 4 (“Can Subjects 
Distinguish Between Mental States?”), By Mental State



Implications of First Study

:: Sentencing

Does Knowing vs. Reckless matter?

Often, no.

But, in Colorado …

Reckless
Killing

Probation

6 years

48 years

16 years

Knowing
Killing



Language of Mens Rea

:: New Experiments

1. Will different MPC
definitions affect results? 

2. Which signaling 
language (from original 
study) is most effective at 
communicating mental 
states?

3. Can the signaling of 
Reckless be better 
communicated through 
different words?

a. Eliminated “consciously 
disregards” language from 
the R definition.

b. Removed the “unjustified” 
language from the N 
definition.

Re-ran experiments with 
systematic variation of 
signaling language (9 
themes).

Introduced new definitions 
of recklessness
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Implications & Next Steps

:: New Results: Signal Variant Studies (Table 8)

Original 
Accuracy

New
Accuracy

Change

Purposeful
78% 80% + 2%

Knowing 
50% 58% + 8%

Reckless
40% 45% + 5%

Negligent 
48% 60% + 12%



Implications & Next Steps

:: New Results: Signal Variant Studies (Table 7)

Original 
Accuracy

New
Accuracy

Change

Aware there is a substantial risk that 
[the harm will occur]. 52% 65% + 13%

Realizes it is very likely there is 
some risk that [the harm will occur]. 42% 70% + 28%

Conscious of the likelihood real 
risk that [the harm will occur]. 39% 53% + 14%

Understands that [the harm could 
easily happen]. 54% 52% - 2%

Knows Recognizing there is a good 
chance that [the harm will occur]. 39% 56% + 17%



Implications & Next Steps

:: New Results: Signal Variant Studies
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For more: http://clbb.mgh.harvard.edu

http://clbb.mgh.harvard.edu/


Better 
decisions,
aligned
with science. Better 

outcomes,
aligned
with justice.


