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A B S T R A C T

Four experiments supported the hypothesis that ordinary people understand free will as meaning
unconstrained choice, not having a soul. People consistently rated free will as being high unless
reduced by internal constraints (i.e., things that impaired people’s mental abilities to make
choices) or external constraints (i.e., situations that hampered people’s abilities to choose and act
as they desired). Scientific paradigms that have been argued to disprove free will were seen as
reducing, but usually not eliminating free will, and the reductions were because of constrained
conscious choice. We replicated findings that a minority of people think lacking a soul reduces
free will. These reductions in perceived free will were fully explained by reductions in people’s
perceived abilities to make conscious decisions. Thus, some people do think you need a soul to
have free will—but it is because they think you need a soul to make conscious decisions.

1. Introduction

Scholars have debated for centuries about whether free will exists. The answer presumably depends on what “free will” means,
and how ordinary people understand free will bears on the issue of meaning. Is the ordinary concept of free will infused with the
unscientific, religious concept of a soul? Past work investigating the ordinary concept of free will has sometimes shown that people
invoke the soul, but other times has found instead that degree of constraint is what matters. In this paper, we test the hypothesis that
people see constraints on people’s abilities to choose as limiting free will. We propose that all things posited to limit free will,
including souls and science, are seen as limiting free will because they are seen as constraining choice.

1.1. Belief in free will

Ordinary people see free will as important for morality. A person can be held morally responsible if she acted freely, but many
people doubt that people can be morally responsible if they act unfreely (Nahmias, Coates, & Kvaran, 2007). Also, attitudes toward
free will have behavioral consequences, as people whose beliefs in free will are experimentally reduced tend to behave in antisocial
ways: they are more aggressive (Baumeister, Masicampo, & De Wall, 2009), more likely to cheat (Vohs & Schooler, 2008), and less
likely to want to punish people who violate moral rules (Shariff et al., 2014). Conversely, people with strong beliefs in free will tend
to behave prosocially (Stillman et al., 2010), harshly punish antisocial behavior (Stroessner & Green, 1990), and express prosocial
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emotions such as gratitude (MacKenzie, Vohs, & Baumeister, 2014).
Given its central place in folk morality, it should be unsurprising that most people across a variety of cultures believe in free will

(Nahmias, Morris, Nadelhoffer, & Turner, 2005; Sarkissian et al., 2010). Moreover, people are motivated to believe in free will in part
because it provides a justification for punishment (Clark et al., 2014).

Despite all this, scholars have debated for centuries whether free will is an illusion. Recently, prominent challenges to the belief in
free will have come from scientists who believe their experiments discredit or disprove free will because they purportedly show that
people’s conscious decision-making is constrained (Bargh, 2008; Libet, 1999; Wegner, 2002). Other scholars have claimed that free
will is grounded more in religion than reality and requires metaphysical trickery. For example, Harris (2012) has argued that the
religious concept of the soul is central to the idea of free will, and that free will is therefore unworthy of scientific study.

Given its controversial nature, it is important to clarify the nature of the ordinary concept of free will. Does scientific evidence
disprove it? Is the idea of free will really about whether souls exist? Might free will ultimately be about freedom from constraint and
restriction?

1.2. Constraints on free will

People explicitly define free will as the absence of internal and external constraints on their behavior (Monroe & Malle, 2010). Of
course, there are limitations to relying on explicit reports. People may not report accurately, or they may be unaware of all of the
facets of their own belief in free will. Rather than ask people to define free will, we took a subtractive approach to uncovering the
ordinary meaning of free will by asking people about the type of constraints they think can limit free will. By studying the factors
ordinary people think constrain free will, we hope to clarify what free will means to them.

1.2.1. External constraints
External constraints are factors outside the person that diminish the person’s ability to make choices. People’s goals can be

thwarted and their choices undermined by external events in a variety of extraordinary and mundane ways. There are infinite
imaginable types of external constraint, so for our test we selected a diverse set of things that constrain people’s decision-making: e.g.,
being drugged, receiving a subliminal message, pressing the wrong button on a computer, and being unable to find a parking spot.

Having a boss also constrains one’s choices, because powerful people tend to have more options than underlings do when making
decisions. We therefore predicted that across both legitimate professional organizations and illegitimate (mob) organizations, bosses
would be seen as having more free will than their subordinates.

1.2.2. Internal constraints
Internal constraints are limitations of the self’s ability to make choices. Mental disabilities are likely seen as interfering with

choice. For example, a person who is intellectually disabled may not be able to freely evaluate and make choices to the same extent as
a person who possesses at least average intelligence. People also view addiction as interfering with and undermining decision-making
and free will (Vonasch, Clark, Lau, Vohs, & Baumeister, 2017).

1.2.2.1. Free will and science. Perceived internal constraints may explain why some scientific experiments are believed to undermine
or disprove the idea of free will. People see unconsciously caused decisions as less free than consciously made decisions (Shepherd,
2012). Some scientists have argued that at least three scientific findings undermine the idea of free will because they believe these
findings undermine the idea that the conscious self makes unconstrained choices. We will refer to these findings as “scientific threats
to free will,” although careful philosophical analyses have often concluded that these factors do not actually contradict the existence
of free will (Mele, 2009, 2014).

One influential scientific threat to free will was an experiment examining the timing of conscious will (Libet, 1985). Participants
reported when they thought they formed the intention to flex a wrist while their brain waves were measured. Not only did the brain
activity allegedly predict when participants would flex, the brain activity occurred before the participants reported being aware of
intending to flex. One (probably flawed) interpretation of this finding is that it disproves the existence of free will by proving that
decisions to flex were made unconsciously. Nonetheless, past research suggests that ordinary people may view this paradigm as the
type of demonstration that could reveal that free will is limited, as people viewed spontaneous random picking to be a particularly
free type of action (Deutschländer, Pauen, & Haynes, 2017).

A second claimed scientific threat to free will comes from studies of how people know that they intended for an action to occur
(Wegner, 2002). By priming an idea in people’s minds just before they enacted that idea for other reasons, Wegner and Wheatley
(1999) caused people to think they had intentionally enacted that idea. In other words, people can be tricked into thinking they
moved on purpose when actually they were influenced to move by design of the experiment. This is potentially a threat to the
existence of free will because it suggests that the process by which people attribute intentions to themselves is independent of their
forming those intentions.

A third claimed scientific threat to free will comes from behavioral priming studies (Bargh, 2008, but see Bargh, 2013). In these
studies, experimenters subtly manipulate the environment to cause changes in people’s behavior (without participants being aware
that their behavior was affected by the priming manipulation). For example, Williams and Bargh (2008) had participants hold a cup
of either hot or cold coffee while they met a research assistant. When the coffee was hot, participants judged the research assistant to
have a warm personality, but when the coffee was iced, they thought the research assistant had a cold personality. In another
experiment, participants who had been primed with the concept of “rudeness” were subsequently more likely to rudely interrupt a
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confederate’s conversation than participants primed with “politeness” (Bargh, Chen, & Burrows, 1996). Behavioral priming is po-
tentially a threat to free will to the extent that it undermines the causal role that the conscious self plays in agentic behavior.

1.2.2.2. Free will and souls. Perceived internal constraints on conscious decision-making may explain why the soul is sometimes
linked with free will. There is mixed evidence on whether the concepts of soul and free will are linked in ordinary people’s minds.
There is a correlation between ordinary people’s responses to questions about free will and questions about souls (Nadelhoffer,
Shepard, Nahmias, Sripada, & Ross, 2014). Yet people rarely spontaneously mention the soul when describing free will. Instead,
ordinary people invoke the ability to choose and act without internal and external constraints on their behavior (Monroe & Malle,
2010). Other studies have asked people to judge the free will of unusual agents such as cyborgs and autonomous robots (Monroe,
Dillon, & Malle, 2014). Half human cyborgs with impaired decision-making abilities are rated as having a soul but not free will. In
contrast, fully autonomous robots that can make their own decisions are rated as having free will but not a soul. Thus, earlier studies
suggest that beliefs about souls and free will are related but dissociable. We hypothesized that people who believe souls are related to
free will have that belief because they think souls facilitate conscious choice.

1.3. Abstraction and constraints

People are somewhat more willing to accept arguments that free will is limited in abstract situations than in concrete ones. For
example, in the abstract, people believe some arguments that determinism reduces or even is incompatible with free will (Nichols &
Knobe, 2007; Nahmias et al., 2007). However, those same arguments lose their persuasive power when people judge singular people
committing concrete wrongs (Nichols & Knobe, 2007; Nahmias et al., 2007). People may not be persuaded by arguments that specific
individuals lack free will because people perceive that these individuals can and do make choices, and therefore see them as having
free will. In many concrete situations, the ability to make decisions is clear and apparently unconstrained; in the abstract, de-
terminism or lacking a soul may appear to constrain people’s decisions. We hypothesized that people would be more likely to believe
that people lack free will in the abstract than in concrete situations because in concrete situations people would perceive that
individuals are more capable of conscious decision-making.

1.4. Present research

We conducted four studies using vignettes to test the hypothesis that perceived constraints on conscious decision-making are seen
as reducing free will. Two studies used a variety of vignettes to test the general hypothesis that internal and external constraints are
perceived as limiting free will. A third study tested the hypothesis that each of the “scientific threats to free will” would be perceived
as hampering free will because they show that people have an impaired ability to make conscious decisions. A two-part fourth study
tested two hypotheses: (1) the reason some people believe free will requires a soul is they believe having a soul facilitates conscious
decision-making and (2) people believe that people have more free will in concrete situations than in the abstract because they
perceive more conscious decision-making in concrete situations.

2. Study 1

Study 1 explored people’s judgments of people’s free will in situations in which the people had internal or external constraints on
behavior. Participants judged how much free will people had in various vignettes describing different types of constraint.

2.1. Method

Twenty-seven undergraduates at Florida State University participated for partial course credit after completing an unrelated
study. Participants were seated in a lab room and completed the questionnaire on a computer. Each participant read all 24 short
vignettes in which a person was described as acting under a particular constraint. There were also 22 other vignettes testing other
hypotheses (overall, there were 14 sets of vignettes). For each vignette, participants rated the person’s free will on 7-point Likert
items labeled from “none” to “a lot.”

Each vignette was paired with one or more conceptually related vignettes that varied in how behavior was constrained. Each set
tested whether people considered that type of constraint to reduce people’s free will. The vignettes tested three internal and four
external sets of constraint (see Table 1). The exact wording of each vignette is in Table 2.

2.2. Results

We conducted several repeated measures ANOVAs with theoretically-derived pairwise comparisons to compare conceptually
related pairs of vignettes (see Table 1). We limited comparisons to theory-based ones to reduce false positives. Free will ratings were
compared to a standard item within each set—for example, intelligence ratings were compared to the average intelligence vignette.

2.2.1. Internal constraints on free will
Several vignettes compared people’s free will who had mental constraints on their ability to make choices. In two paired vignettes

a man was described as either being “average in intelligence” or “slightly mentally retarded.” Participants rated a slightly mentally
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retarded man as having less free will than the average-intelligence man F(1, 26)= 12.01, p= .002.
Another set of vignettes compared beliefs in free will for people in their daily lives with people in five psychology studies: four

actual studies that some think challenge the idea of free will, and one invented psychology study on extraversion that presumably
would not challenge the ordinary idea of free will. As predicted, participants indicated that people in the extraversion study were not
significantly more or less free than people in their daily lives, F(1, 26)= 0.045, p= .834. However, participants thought people in
each of the other studies had less free will than usual. Participants thought that people had more free will in their daily lives than the
participants in the rudeness priming study (F(1, 26)= 15.90, p < .001), than the participants in the coffee heat priming study (F(1,
26)= 12.27, p= .002), than the participants in the illusion of conscious will study (F(1, 26)= 22.87, p < .001), and non-
significantly more than participants in Libet’s study on the timing of the conscious intention to act, F(1, 26)= 2.83, p= .104. Thus,
the various findings that are sometimes considered as threats to free will were indeed regarded by our participants as diminishing free
will.

Participants rated the amount of free will people would have if they did vs. did not have souls. Participants were asked both: “If
humans have souls, how much free will do they have?” and “If humans don't have souls, how much free will do they have?”
Participants thought people would have more free will if they had souls than if they did not, F(1, 26)= 8.46, p= .007.

2.2.2. External constraints on free will
Several sets of vignettes compared situations in which external forces did or did not impede the person’s ability to make choices.
Two pairs of vignettes compared free will ratings for people who met their goals vs. people whose situations blocked them from

goal completion. Participants rated a student who arrived on time to an exam as having more free will than when she was late
because there were no open parking spots, F(1, 26)= 10.48, p < .003. Similarly, participants rated a voter who pressed the wrong
button and accidentally voted for the wrong candidate as having less free will than a voter who pressed the correct button, F(1,
26)= 14.11, p < .001.

Another set of vignettes compared beliefs about free will for leaders and subordinates of a criminal organization. A Greenhouse-
Geisser corrected repeated measures ANOVA revealed significant differences in perceived free will for the leader, his henchmen, and
victims, F(2.59, 67.27)= 5.56, p= .003. Participants thought the criminal leader had more free will than his henchman (F(40.33,
106.67)= 9.83, p= .004) and his victim (F(68.48, 158.52)= 11.23, p= .002), but not more than his top assistant who helped him
make decisions, F(3.70, 108.30)= 0.89, p= .35.

Another set of vignettes compared beliefs about free will for a man who got mad and yelled at his wife. Each vignette varied the
explanation for the man’s behavior (see Table 2). Participants were asked: “How much free will does Joe have?” A Greenhouse-

Table 1
Mean levels of ascribed free will by vignette type in Study 1.

Constraint Type Vignette M(SE) F p η2p

Internal
Intelligence Average Intelligence 5.85(0.28)

Slightly Mentally Retarded 4.67(0.30) 12.01 .002 0.316

Scientific Daily Life 5.81(0.21)
Extraversion Study 5.74(0.29) 0.045 .834 0.002
Rudeness Priming 4.89(0.28) 15.90 < .001 0.379
Heat Priming 4.67(0.33) 12.27 .002 0.321
Manipulated Experienced Will 3.89(0.36) 22.87 < .001 0.468
Neural Timing of Intentions 5.19(0.40) 2.83 .104 0.098

Soul Soul 6.41(0.22)
No Soul 4.78(0.50) 8.46 .007 0.246

External
Exam goal Goal attained 5.96(0.22)

Goal thwarted by full parking lot 4.85(0.34) 10.48 .003 0.287

Voting goal Goal attained 5.96(0.24)
Goal thwarted by accidental button press 4.67(0.35) 14.11 < .001 0.352

Criminal Organization Hierarchy Leader 5.78(0.33)
Plotting Assistant 5.41(0.29) 0.89 .354 0.033
Henchman 4.56(0.40) 9.83 .004 0.274
Victim 4.19(0.46) 11.23 .002 0.302

Reason for yelling at wife No Explanation 6.04(0.21)
Tired 5.96(0.23) 0.11 .739 0.004
Drug in Coffee 3.30(0.38) 47.43 < .001 0.646
Medication Side Effect 4.48(0.34) 26.27 < .001 0.503
Subliminal Message 4.93(0.32) 15.29 < .001 0.370
Abused as a Child 5.11(0.34) 8.62 .007 0.249

Note. All vignettes are compared to the first vignette in each set. Possible scores range from 1 to 7, with 1 indicating no free will and 7 indicating maximum free will.
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Geisser corrected repeated measures ANOVA revealed significant differences in perceived free will for the six reasons, F(3.65,
94.93)= 20.14, p < .001. Participants rated the man as having reduced free will (compared to when no explanation was given for
his behavior) when someone slipped a drug in his coffee (F(1, 26)= 47.43, p < .001, η2p= .646), when his cholesterol medication
had a side effect (F(1, 26)= 26.27, p < .001, η2p= 0.503), when he received a subliminal message (F(1, 26)= 15.29, p < .001,
η2p= 0.370), and when he had been abused as a child, F(1, 26)= 8.62, p= .007, η2p= 0.249. In contrast, the man being tired did not
reduce ratings of his free will, F(1, 26)= 0.11, p= .74, η2p= 0.004.

Because the design was exploratory, Study 1’s results were preliminary—to be replicated in subsequent studies. Statistical sig-
nificance should be taken with a degree of caution because we made 14 comparisons. However, most p values would remain

Table 2
Vignettes used in Study 1.

Constraint type Vignette type Vignette

Internal
Intelligence Average Intelligence Tim works on his family's farm. He is of average intelligence.

Slightly Mentally Retarded Tim works on his family's farm. He is slightly mentally retarded.

Scientific Daily Life To what extent do people have free will in their daily lives?
Extraversion Study In one research study, psychologists found that participants who scored high on

personality tests measuring extraversion were more likely to make friends with their
fellow participants in a break in the middle of the study.

Rudeness Priming Research has shown that short subliminal messages flashed to people without their
awareness can influence their behavior. For example, one study found that when the word
‘rude’ was flashed to people subliminally, participants were more likely to interrupt a
conversation between two research assistants than when the word ‘polite’ was flashed.

Heat Priming Dr. Lawrence Williams performed experiments in which participants held a cup of either
hot or cold coffee while they met a research assistant. When the coffee was hot,
participants judged the research assistant to have a warm personality, but when the coffee
was iced, they thought the research assistant had a cold personality. Participants had no
idea that the coffee cup was influencing their perception of the research assistant.

Manipulated Experienced Will Dr. Daniel Wegner of Harvard University has shown in several experiments that people
can be tricked into thinking they moved on purpose, when in fact they were influenced to
move by design of the experiment.

Neural Timing of Intentions In 1985, neuroscientist Dr. Benjamin Libet performed an experiment in which
participants' brain waves were measured along with their awareness of their own actions.
Not only did the brain activity predict when participants would move their finger, the
brain activity occurred before the participants had even thought to move their finger.

Soul Soul If humans have souls, how much free will do they have?
No Soul If humans don't have souls, how much free will do they have?

External
Exam goal Goal attained Sarah needs to be at school for her 10 am psychology exam. She drives to campus and

parks, getting to class fifteen minutes early.
Goal thwarted by full parking
lot

Sarah needs to be at school for her 10 am psychology exam. She drives to campus and
tries to park, but the lot is completely full. She drives around for 45minutes before
finding a spot, and is 15minutes late for class.

Voting goal Goal attained Ted wants to vote for Rick as his class representative, so he presses what he thinks is the
key to vote for Rick, and votes for Rick.

Goal thwarted by accidental
button press

Ted wants to vote for Rick as his class representative, so he presses what he thinks is the
key to vote for Rick, but accidentally presses the key to vote for James, Rick’s rival.

Criminal Organization
Hierarchy

Vignette Tony is the leader of a gang of criminals. Having advanced to the top of his crime
syndicate, Tony now plans jobs along with his number 2 man, Frank, and lets his thugs do
the dirty work. Dimitri is one of Tony’s thugs. On Tony’s orders, Dimitri breaks into Tom’s
house and steals Tom’s wife’s jewelry.

Leader How much free will does Tony have?
Plotting Assistant How much free will does Frank have?
Henchman How much free will does Dimitri have?
Victim How much free will does Tom have?

Reason for yelling at wife Vignette Joe comes home one day to find that his wife has not yet made him dinner. Normally this
would not bother him, but today, for reasons he doesn't understand, it does. He gets angry
and yells at his wife.

No Explanation How much free will does Joe have?
Tired It turns out the reason he yelled is he’s feeling particularly tired that day. How much free

will does Joe have?
Drug in Coffee Without his knowledge, someone slipped a drug into his morning coffee. How much free

will does Joe have?
Medication Side Effect His new cholesterol medication has a side effect. How much free will does Joe have?
Subliminal Message He received a subliminal message from a website. How much free will does Joe have?
Abused as a Child He was abused as a child. How much free will does Joe have?
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significant at the 0.003 level even using the most stringent Bonferroni multiple comparisons correction.

2.3. Discussion

Study 1 showed that people think internal and external constraints reduce a person’s free will. Compared to a normal person doing
everyday things, a host of internal constraints on decision-making reduced the amount of free will people were perceived to have.
Low intellect, lacking a soul, and scientific experiments showing reduced decision-making abilities all reduced people’s perceived free
will. People also thought external constraints reduced people’s free will in that situation. Not being able to find parking, accidentally
voting for one’s disfavored candidate, following orders, being victimized, being drugged, having an adverse reaction as a side-effect
of a drug, having been abused as a child, and receiving a subliminal message all reduced perceived free will.

In Study 1 the vignettes were presented in a randomized order, so it is possible the order of presentation could have influenced the
results. However, in Studies 2 and 3 a computer program randomized the order of presentation, and in Study 4 participants only saw
a single vignette, thereby precluding any systematic order effects being responsible for the results.

3. Study 2

Study 2 was a confirmatory test of the hypothesis that internal and external constraints limit perceived free will. We again
hypothesized that internal and external constraints on behavior would be seen as reducing free will.

3.1. Method

Two hundred and three Americans were recruited via Amazon’s Mechanical Turk1 and completed the study online. Mechanical
Turk is a source of demographically diverse online participants with reasonably high data quality (Buhrmester, Kwang, & Gosling,
2011). Eleven people failed an attention check, leaving 192 participants (113 female) in the sample. There was a within-subjects
design. Participants read all 19 vignettes in random order and rated the amount of free will the person in each vignette had (on 0-to-
100 Likert scales). The 100-point scale was used to allow participants to make more fine grained distinctions between levels of free
will. To increase the generalizability of the findings, new vignettes were created to add variety of constraints tested. The vignettes
were phrased somewhat differently than in Study 1 to avoid phrasing-specific effects. The vignettes tested five internal and two
external sets of constraint (see Table 3). The exact wording of each vignette is in Table 4.

3.2. Results

We conducted repeated measures ANOVAs and planned comparisons to compare conceptually related pairs of vignettes.

3.2.1. Internal constraints on free will
Three men were described as either being “of average intelligence,” “slightly mentally retarded,” or “brilliantly intelligent.” A

Greenhouse-Geisser corrected repeated measures ANOVA revealed significant differences in perceived free will by intelligence, F
(1.30, 247.66)= 100.59, p < .001. Participants thought a slightly mentally retarded man had less free will than an average-in-
telligence man, F(1, 191)= 106.02, p < .001, who had slightly less free will than a brilliant man, F(1, 191)= 7.78, p= .006. Thus,
people believed that low intelligence substantially reduces free will, while high intelligence slightly increases it.

The next vignettes tested belief in free will in the “scientific threats to free will.” After each vignette, participants were asked, “To
what extent did participants in this study have free will?” A Greenhouse-Geisser corrected repeated measures ANOVA revealed
significant differences in perceived free will by condition, F(3.13, 593.85)= 126.97, p < .001. Participants thought that people had
more free will in their daily lives than the participants in the rudeness priming study (F(1, 190)= 175.23, p < .001), than the
participants tricked into thinking they moved on purpose (F(1, 190)= 209.43, p < .001), and than participants in Libet’s study that
used brain waves to predict behavior (F(1, 190)= 4.34, p= .039). Participants thought there was no difference in free will for people
in their daily lives and participants in a psychological study relating extraversion with outgoing behavior, F(1, 190)= 1.26, p= .26.

Participants rated the amount of free will for tobacco and alcohol addicts, compared to people who like smoking tobacco and
drinking alcohol but are not necessarily addicted. Participants thought that a tobacco addict had less free will than a person who liked
tobacco and did not want to quit, F(1, 190)= 89.25, p < .001. Participants thought that an alcoholic had less free will than a person
who liked alcohol and did not want to quit drinking, F(1, 191)= 103.21, p < .001. Thus, participants endorsed the view that
addiction entails a reduction of free will, though not a complete loss. These results are consistent with other findings linking addiction
with perceived loss of free will (Vonasch et al., 2017).

Another set of vignettes tested whether people believed that having a soul increases a person’s free will. Participants thought
people have more free will if they have souls than if they do not, F(1, 190)= 73.11, p < .001.

3.2.2. External constraints on free will
Two sets of vignettes tested the effects of external constraints on free will judgments. In one set, a woman’s goal was to eat a ham

1 After completing these vignettes, participants continued to complete additional measures that were reported in Vonasch et al. (2017).
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sandwich at a restaurant. Either her goal was met, or it was thwarted because the restaurant was out of ham and gave her turkey
instead, or because a man in the restaurant forced her at gunpoint to eat a tuna sandwich instead. A Greenhouse-Geisser corrected
repeated measures ANOVA revealed significant differences in perceived free will by situation, F(1.91, 353.59)= 309.01, p < .001.
Participants thought the woman who was able to eat what she ordered had more free will in that situation than both the woman who
was given turkey instead, F(1, 185)= 97.88, p < .001, and the woman who was forced at gunpoint to eat a tuna sandwich, F(1,
185)= 524.56, p < .001.

The other set compared beliefs about free will for a CEO and a subordinate. Participants thought the CEO had more free will than
his subordinate, F(1, 189)= 203.82, p < .001, likely because the subordinate always followed the boss’s orders.

As in Study 1, most results would remain significant had we used the more stringent Bonferroni corrected criterion. The ex-
ceptions are the Libet study condition and the brilliant vs. average intelligence comparison, which should be considered the least
robust differences in this study.

3.3. Discussion

Study 2 confirmed that people think internal and external constraints can reduce a person’s free will. Addictions to tobacco and
alcohol, susceptibility to priming, lack of awareness of an experimenter’s influence on the participant’s behavior, having brain waves
that predict one’s behavior, having low intelligence, and lacking a soul were all internal constraints perceived to reduce free will.
People thought that particularly brilliant people might even have slightly more free will than the average person, presumably because
they are better able to see and evaluate their options when making choices. People also thought external constraints, including
lacking choice in what to eat for lunch, or faithfully following a boss’ orders, reduced a person’s free will.

4. Study 3

Study 3 tested the hypothesis that constraints on conscious decision-making underlie perceptions that a person’s free will is
limited. Participants read vignettes about three scientific studies that were found to undermine perceived free will in Studies 1 and 2.
A fourth vignette about a scientific study on extraversion that did not undermine perceived free will was a control condition. We
predicted that the reason these particular studies (but not all psychological studies) are seen as reducing free will is because people in
these studies are seen as having constraints on their abilities to make conscious decisions. Participants read a very short description of

Table 3
Mean levels of ascribed free will by vignette type in Study 2.

Constraint Type Vignette M(SE) F p η2p % of Ps rating same
free will as control

% of Ps rating less free
will than control

Internal
Intelligence Average Intelligence 86.27(1.45)

Slightly Mentally Retarded 68.10(2.22)*** 106.02 < .001 0.357 37.5 58.8
Brilliant 88.58(1.40)** 7.78 .006 0.039 69.3 6.2

Scientific Daily Life 81.66(1.59)
Extraversion Study 83.65(1.62) 1.26 .26 0.007 29.2 36.5
Rudeness Priming 50.27(2.28)*** 175.23 < .001 0.480 13.6 77.0
Manipulated Experienced Will 42.90(2.46)*** 209.43 < .001 0.524 12.6 79.6
Neural Timing of Intentions 76.67(2.20)* 4.34 .039 0.022 30.7 36.5

Tobacco Addiction Likes Tobacco 85.04(1.75)
Tobacco Addict 63.57(2.35)*** 89.25 < .001 0.320 32.5 61.8

Alcohol Addiction Likes Alcohol 84.55(1.75)
Alcohol Addict 62.52(2.34)*** 103.21 < .001 0.351 33.9 59.4

Soul Soul 85.12(1.77)
No Soul 54.24(3.15)*** 73.11 < .001 0.278 37.2 48.7

External
Goal to Eat Ham

Sandwich
Goal attained 91.80(1.24)
Goal thwarted because out of ham;
turkey instead

68.48(2.38)*** 97.88 < .001 0.346 39.1 55.2

Goal thwarted because forced at
gunpoint to eat tuna instead

25.78(2.68)*** 524.56 < .001 0.739 14.0 85.5

Business Hierarchy CEO 91.55(1.15)
Subordinate 54.85(2.55)*** 203.82 < .001 0.519 22.6% 75.3%

Note. All vignettes are compared to the first vignette in each set.
High scores (minimum=0, maximum=100) indicate higher free will.

* p < .05.
** p < .01.
*** p < .001.
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the key findings of each of the studies, presented in random order, and rated the extent to which the people in these scientific studies
had free will and could make conscious decisions. We predicted that participants’ judgments about conscious decision-making would
explain their free will ratings.

4.1. Method

The method and analyses were preregistered at (https://aspredicted.org/ze7m2.pdf). Three hundred American participants were
requested from Mturk and 302 (176 male, 126 female) completed the study online. Each participant read four vignettes presented in
random order.

Table 4
Vignettes used in Study 2.

Constraint type Vignette type Vignette

Internal
Intelligence Average Intelligence Tim is of average intelligence. How much free will does Tim have?

Slightly Mentally Retarded Eric is slightly mentally retarded. How much free will does Eric have?
Brilliant Mark is brilliantly intelligent. How much free will does Mark have?

Scientific Daily Life To what extent do people have free will in their daily lives?
Extraversion Study In one research study, psychologists found that participants who scored high on

personality tests measuring extraversion were more likely to make friends with their
fellow participants in a break in the middle of the study. To what extent did
participants in this study have free will?

Rudeness Priming Research has shown that short subliminal messages flashed to people without their
awareness can influence their behavior. For example, one study found that when the
word “rude” was flashed to people subliminally, participants were more likely to rudely
interrupt a conversation between two research assistants than when the word “polite”
was flashed. To what extent did participants in this study have free will?

Manipulated Experienced Will Dr. Wegner has shown in several experiments that people can be tricked into thinking
they moved on purpose, when in fact they were influenced to move by design of the
experiment. To what extent did these participants have free will?

Neural Timing of Intentions Dr. Libet conducted an experiment in which he used participants’ brain waves to
accurately predict their future behavior. To what extent did these participants have free
will?

Tobacco Addiction Likes Tobacco Stan likes smoking tobacco and does not want to quit, so he doesn’t, even though he
knows smoking is bad for him.
How much free will does Stan have in this situation?

Tobacco Addict Sam is addicted to smoking tobacco. He has tried to quit several times but has never
been successful for more than a few days.
How much free will does Sam have in this situation?

Alcohol Addiction Likes Alcohol Allan likes drinking alcohol and does not want to quit, so he doesn’t, even though he
knows drinking is bad for him.
How much free will does Allan have in this situation?

Alcohol Addict Steve is addicted to alcohol. He has tried to quit several times but has never been
successful for more than a few days.
How much free will does Steve have in this situation?

Soul Soul If humans have souls, how much free will do they have?
No Soul If humans don’t have souls, how much free will do they have?

External
Goal to Eat Ham

Sandwich
Goal attained Lisa is deciding what to have for lunch at a local restaurant. She orders a ham

sandwich, the waiter brings the sandwich to her, and she eats it. How much free will
does Lisa have in this situation?

Goal thwarted because out of ham;
turkey instead

Lisa is deciding what to have for lunch at a local restaurant. She orders a ham
sandwich, but the restaurant only has turkey, so she eats a turkey sandwich. How much
free will does Lisa have in this situation?

Goal thwarted because forced at
gunpoint to eat tuna instead

Lisa is deciding what to have for lunch at a local restaurant. A crazed gunman points a
gun at her head and orders her to eat a tuna sandwich for lunch, which she does. How
much free will does Lisa have in this situation?

Business Hierarchy CEO James is the CEO of ACME company. He makes all of the important decisions for the
company. Bill works for ACME. He listens to James’ decisions and executes them
faithfully. Bill always does exactly what James tells him to do
How much free will does James have?

Subordinate James is the CEO of ACME company. He makes all of the important decisions for the
company. Bill works for ACME. He listens to James’ decisions and executes them
faithfully. Bill always does exactly what James tells him to do
How much free will does Bill have?
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Neural Timing of Decisions condition: “A neuroscientist conducted an experiment that found that people's brains decided to act
before the people in the experiment consciously knew about their own decision.”
Illusion of Conscious will condition: “A psychological scientist has shown in an experiment that people can be tricked into
thinking they moved on purpose, when in fact they were influenced to move by design of the experiment.”
Priming condition: “A scientist conducted an experiment showing that things in people's environments can influence their
behavior without them realizing it. For example, people who held a hot cup of coffee judged other people to have warmer
personalities. People who held a cold cup of coffee judged others to have colder personalities.”
Personality study control condition: “A scientist conducted an experiment and found that participants who scored high on
personality tests measuring extraversion were more likely to make friends with their fellow participants in a break in the middle of
the experiment.”

After each vignette, participants answered two questions on scales labeled ([1] Strongly disagree to [7] strongly agree): “People
have free will in this study.” “People can make conscious decisions in this study.” After reading all of the vignettes, participants
reported demographics.

4.2. Results

As preregistered, a repeated measures ANOVA was conducted to test for differences in free will ratings for each vignette. The
assumption of sphericity was violated, ε=0.90, so Huynh-Feldt corrected values are reported. The within-subjects effect was sig-
nificant, F(2.70, 806.67)= 95.56, p < .001, ηp2= 0.24. Planned contrasts tested for differences between each condition and the
control condition (see Table 5). As in the previous studies, all three scientific threats to free will were seen as reducing free will
relative to the control condition. Exploratory analyses confirm that each of the experiments differed in free will ratings from the
others, Fs > 6.00, ps < .05. However, controlling for multiple comparisons reveals the significant difference (F(1, 299)= 6.09,
p= .014) between the Manipulated Experience of Will and Neural Timing of Intentions conditions is somewhat tenuous.

For each vignette, we calculated the percentage of people who agreed at least somewhat, and the percentage of people who
disagreed at least somewhat (see Fig. 1). In the control condition, only 4% of participants disagreed that the people had free will in
their situation, and 91% agreed. In the heat priming condition, 19% disagreed and 74% agreed that people had free will. In the
Manipulated Experienced ofWill condition, 39% disagreed and 50% agreed that people had free will. In the Neural Timing of
Intentions condition, 32% disagreed and 55% agreed that people had free will.

Table 5
Mean responses of conscious decision-making and free will for each vignette. A repeated measures ANOVA compared free will ratings for each vignette to the control
condition vignette.

Vignette Conscious decision
M(SE)

Free will M(SE) 95%CI F(1, 299) p ηp2 % of Ps rating same
free will as control

% of Ps rating less free
will than control

Extraversion (Control) 6.03(0.060) 5.97(0.064) [5.84,
6.09]

N/A N/A N/A N/A N/A

Heat Priming 5.22(0.084) 5.18(0.083) [5.02,
5.35]

92.21 < .001 0.236 40.7 50.0

Manipulated Experienced
Will

4.44(0.101) 4.32(0.102) [4.12,
4.52]

234.20 < .001 0.439 26.6 66.8

Neural Timing of
Intentions

4.47(0.105) 4.62(0.100) [4.43,
4.82]

169.38 < .001 0.362 33.9 57.8
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Fig. 1. Percentages of participants making each response to the free will item in Study 3.
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4.2.1. Mediation
As preregistered, we predicted that perceptions of conscious decision-making would mediate the effect of condition on free will

ratings. Because in the within-subjects design free will and conscious decision-making ratings were both nested within each parti-
cipant, we could not employ single-level analyses such as bootstrapping that we use in the next studies. Therefore, we used Monte
Carlo simulations, which are well-suited for testing for statistical mediation in nested data. Three Monte Carlo simulations tested
multilevel mediation across two levels: condition and participant (Bauer, Preacher, & Gil, 2006; Selig & Preacher, 2008). Analyses
compared free will ratings for each vignette with free will ratings in the control condition, and tested whether the difference in
ratings of conscious decision-making accounted for the difference in free will ratings. We predicted that people viewed each scientific
threat to free will as reducing free will relative to the control condition because people viewed each threat as reducing conscious
decision-making. Prior to testing for mediation, we conducted several multilevel regressions to test the potential mediation pathway.
In these regressions (reported below), intercepts were modeled as varying across participants, to account for the nestedness of our
data.

4.2.1.1. Neural Timing of Decisions condition. The Neural Timing of Decisions condition predicted less conscious decision-making than
the control condition, B=−0.78, SE=0.055, t(301)= 14.26, p < .001. Controlling for condition (B=−0.073, SE=0.039,
t=1.85, p= .066), ratings of consciousness predicted higher ratings of free will (B=0.77, SE=0.025, t=31.15, p < .001). The
indirect effect of condition on free will ratings through conscious decision-making was significant, 95%CI: [−0.86, −0.35]. The
remaining direct effect was not significant, indicating full mediation. See Fig. 2.

4.2.1.2. Illusion of Conscious Will condition. The Illusion of Conscious Will condition predicted less conscious decision-making than
the control condition, B=−0.79, SE=0.053, t(301)= 14.84, p < .001. Controlling for condition (B=−0.18, SE=0.038,
t=4.62, p < .001), ratings of consciousness predicted higher ratings of free will (B=0.81, SE=0.025, t=32.22, p < .001). The
indirect effect of condition on free will ratings through conscious decision-making was significant, 95%CI: [−0.74, −0.55]. The
remaining direct effect was significant, indicating partial mediation. See Fig. 3.

4.2.1.3. Priming condition. The priming condition predicted less conscious decision-making than the control condition, B=−0.40,
SE=0.044, t(301)= 9.10, p < .001. Controlling for condition (B=−0.13, SE=0.035, t=3.66, p < .001), ratings of
consciousness predicted higher ratings of free will (B=0.68, SE=0.030, t=22.40, p < .001). The indirect effect of condition
on free will ratings through conscious decision-making was significant, 95%CI: [−0.34, −0.21]. The remaining direct effect was
significant, indicating partial mediation. See Fig. 4.

Fig. 2. Participants in Study 3 judged that people in the study on Neural Timing of Decisions had less free will than people in an extraversion study. Decreased
attributions of conscious decision-making fully mediated the decrease in attributions of free will. Indirect effect of Neural Timing of Decisions condition vs. extra-
version condition on free will via conscious decision-making= 0.28, 95% CI[−0.86, −0.35]. ***p < .001.

Fig. 3. Participants in Study 3 judged that people in the study on Illusion of Conscious Will had less free will than people in an extraversion study. Decreased
attributions of conscious decision-making fully mediated the decrease in attributions of free will. Indirect effect of Illusion of Conscious Will condition vs. extraversion
condition on free will via conscious decision-making= 0.28, 95% CI[−0.74, −0.55]. ***p < .001.
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4.3. Discussion

Replicating Studies 1 and 2, people in the three “scientific threats to free will” vignettes were seen as having reduced free will
compared to people in a nonthreatening extraversion vignette. Furthermore, Study 3 showed that perceptions that people had little or
no capacity to make conscious decisions mediated the perceptions of low free will. In other words, the “scientific threats to free will”
were perceived as threatening free will because they were described as showing that people have constrained abilities to make
conscious decisions.

5. Study 4a

Studies 1–3 supported the hypothesis that, in ordinary thought, free will means the ability to make unconstrained decisions for
oneself. This explains why certain experiments are considered more threatening to people’s belief in free will than others. But Studies
1–2 also found that people on average thought not having a soul meant a person had less free will. One interpretation of that finding
would be that there is a separate religious component to belief in free will, in addition to thinking about free will as being about
decision-making. Alternatively, people might believe souls enhance free will because they believe souls foster unconstrained con-
scious decision-making. Studies 4a and b tested the hypothesis that perceptions that people can make conscious decisions would
mediate the relationship between having a soul and having free will. In other words, they tested the hypothesis that the reason why
people believe free will requires a soul is that they believe having a soul increases one’s ability to make conscious decisions.

A second hypothesis had to do with visualizing a particular situation involving a misdeed. It may be difficult for laypersons to
evaluate the implications of scientific findings for philosophical issues. All participants were told that scientists had established that
people did or did not have souls. Half of them were then given a concrete instance to visualize, involving a man picking up someone
else’s money and keeping it. People are presumably motivated to assert moral responsibility and free will for the sake of punishing
others for misdeeds (e.g., Clark et al., 2014). Adding this concrete instance should therefore elevate (and possibly moderate) the
attribution of free will based on the scientists’ resolution of whether souls are real.

5.1. Method

Participants were recruited for “an academic study on perceptions of control and free will.” The study was preregistered at
(https://aspredicted.org/hk2ju.pdf). We initially recruited 200 participants, but realized at that point that key analyses were un-
derpowered. We therefore doubled the sample size requested on Mechanical Turk. Four hundred and three participants completed the
study, and 17 were excluded for failing a comprehension check, leaving 386 participants (200 female, 182 male, 4 did not indicate
male or female) in the final sample.

After consenting, participants read one of four randomly-assigned vignettes in a 2 (soul, no soul)× 2 (concrete, abstract) design.
After each vignette, participants answered three questions using Likert scales, answered the comprehension check item, demo-
graphics, and were debriefed. The vignettes and questions were:

Abstract only, no souls condition: Imagine that scientists finally discover that there are no souls. So, for example, they discover
that you don’t have a soul, that your friends and neighbors don’t have souls, and so on.

People have free will in this situation ([1] Strongly disagree to [7] strongly agree)
People can make conscious decisions in this situation ([1] Strongly disagree to [7] strongly agree)
People are morally responsible for their actions in this situation ([1] Strongly disagree to [7] strongly agree)

Abstract only, souls condition: Imagine that scientists finally discover that there are souls. So, for example, they discover that
you do have a soul, that your friends and neighbors do have souls, and so on.

People have free will in this situation ([1] Strongly disagree to [7] strongly agree)
People can make conscious decisions in this situation ([1] Strongly disagree to [7] strongly agree)

Conscious 
Decision-
Making

Priming vs. 
Extraversion Free Will

A: B = -.40***

B: B = .68***

C: B = -.40***

C’: B = -.13***

Fig. 4. Participants in Study 3 judged that people in the study on priming had less free will than people in an extraversion study. Decreased attributions of conscious
decision-making fully mediated the decrease in attributions of free will. Indirect effect of priming condition vs. extraversion condition on free will via conscious
decision-making= 0.28, 95% CI[−0.34, −0.21]. ***p < .001.
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People are morally responsible for their actions in this situation ([1] Strongly disagree to [7] strongly agree)

Concrete, no souls condition: Imagine that scientists finally discover that there are no souls. So, for example, they discover that
you don’t have a soul, that your friends and neighbors don’t have souls, and so on. Like everyone else, John doesn’t have a soul. One
day, he sees a twenty dollar bill fall out of the pocket of the person in front of him. He picks it up and keeps it for himself.

John has free will in this situation ([1] Strongly disagree to [7] strongly agree)
John can make conscious decisions in this situation ([1] Strongly disagree to [7] strongly agree)
John is morally responsible for his actions in this situation ([1] Strongly disagree to [7] strongly agree)

Concrete, souls condition: Imagine that scientists finally discover that there are souls. So, for example, they discover that you do
have a soul, that your friends and neighbors do have souls, and so on. Like everyone else, John does have a soul. One day, he sees a
twenty dollar bill fall out of the pocket of the person in front of him. He picks it up and keeps it for himself.

John has free will in this situation ([1] Strongly disagree to [7] strongly agree)
John can make conscious decisions in this situation ([1] Strongly disagree to [7] strongly agree)
John is morally responsible for his actions in this situation ([1] Strongly disagree to [7] strongly agree)

The comprehension check was: “According to the statement, what did scientists discover? (There are souls/There are no souls).

5.2. Results

For each vignette, we calculated the percentage of people who agreed at least somewhat, and the percentage of people who
disagreed at least somewhat (see Fig. 5). In the no soul, abstract condition, only 18% of participants disagreed that the people had
free will in their situation, and 73% agreed. In the soul, abstract condition, 7% disagreed and 85% agreed that people had free will. In
the no soul, concrete condition, 4% disagreed and 90% agreed that people had free will. In the soul, concrete condition, 4% disagreed
and 95% agreed that people had free will.

We conducted three 2 (soul, no soul)× 2 (concrete, abstract) fixed-factor ANOVAs, predicting each of the three dependent
variables. As predicted, there were two main effects for each of the three dependent variables.

Participants rated free will higher in the concrete (M=6.26, SE=0.105, 95%CI: [5.23, 5.63]) than in the abstract condition
(M=5.43, SE=0.102, 95%CI: [5.23, 5.63]), F(1, 382)= 32.73, p < .001, ηp2= 0.079. Participants rated free will higher in the
soul (M=6.00, SE=0.102, 95%CI: [5.79, 6.20]) than in the no soul condition (M=5.69, SE=0.104, 95%CI: [5.49, 5.90]), F(1,
382)= 4.25, p= .04, ηp2= 0.011. The interaction was not significant, F(1, 382)= 0.47, p=0.49.

Participants rated conscious decision-making higher in the concrete (M=6.37, SE=0.101, 95%CI: [6.17, 6.57]) than in the
abstract condition (M=5.56, SE=0.098, 95%CI: [5.37, 5.76]), F(1, 381)= 32.76, p < .001, ηp2= 0.079. Participants rated
conscious decision-making higher in the soul (M=6.14, SE=0.099, 95%CI: [5.94, 6.33]) than in the no soul condition (M=5.80,
SE=0.101, 95%CI: [5.60, 5.99]), F(1, 381)= 5.84, p= .016, ηp2= 0.016. The interaction was not significant, F(1, 381)= 0.76,
p= .38.

Participants rated moral responsibility higher in the concrete (M=6.31, SE=0.100, 95%CI: [6.11, 6.51]) than in the abstract
condition (M=5.81, SE=0.098, 95%CI: [5.62, 6.00]), F(1, 381)= 12.85, p < .001, ηp2= 0.033. Participants rated moral re-
sponsibility higher in the soul (M=6.36, SE=0.098, 95%CI: [6.17, 6.55]) than in the no soul condition (M=5.76, SE=0.100,
95%CI: [5.56, 5.95]), F(1, 381)= 18.62, p < .001, ηp2= 0.047. The interaction was not significant, F(1, 381)= 0.68, p= .41.
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Fig. 5. Percentages of participants making each response to the free will item in Study 4a.
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5.2.1. Mediation analyses
We used PROCESS software (Hayes, 2012) to test the hypothesis that ratings of conscious decision-making would mediate the

effect of soul condition on free will. In other words, we tested whether participants thought not having a soul decreases free will
because not having a soul places an internal constraint on one’s ability to make conscious decisions. The indirect effect of soul
condition on free will via conscious decision-making was estimated to be 0.28, SE=0.12, 95% CI: [0.05, 0.53] (see Fig. 6), with
10,000 bootstrap samples, leaving a nonsignificant direct effect of 0.02, SE=0.091, t(382)= 0.22, p= .82, 95% CI: [−0.16, 0.20].
The proportion of mediated effect (PME; indirect/total), was 0.93, suggesting that this pathway accounts for 93% of the effect of
having a soul on attributions of free will. The main reason participants thought not having a soul reduced free will is that they
thought it reduced the ability to make conscious decisions.

We used PROCESS (Hayes, 2012) to test the hypothesis that ratings of conscious decision-making would also mediate the effect of
concrete condition on free will. We tested whether participants thought concretely described individuals were freer partly because
they were more able to make conscious decisions. The indirect effect of concrete condition on free will via conscious decision-making
was estimated to be 0.65, SE=0.13, 95%CI: [0.41, 0.91] (see Fig. 7), with 10,000 bootstrap samples, leaving a marginally significant
direct effect of 0.17, SE=0.09, t(382)= 1.83, p= .07, 95%CI: [−0.01, 0.36]. The proportion of mediated effect (PME; indirect/
total), was 0.79, suggesting that this pathway accounts for 79% of the effect of having a soul on attributions of free will. The main
reason participants thought concretely described individuals had more free will was because they were seen as making decisions
more consciously.

6. Study 4b

Study 4b closely replicated Study 4a, with one alteration to the vignettes. Whereas in Study 4a the concrete action was passively
immoral (failing to act to return the person’s dropped $20), in Study 4b, the concrete action was actively immoral (reaching into the
person’s pocket to grab a $20 bill). As before, the study tested the hypothesis that perceptions that people can make conscious
decisions would mediate the relationships between having a soul and having free will and between concrete actions and having free
will.

6.1. Method

The sample size was chosen based on a power analysis in G∗power (Faul, Erdfelder, Lang, & Buchner, 2007) indicating that a
sample of 708 participants would yield 80% power to detect the smallest main effect from Study 4a: the effect of soul condition on
free will judgments (ηp2= 0.011). Seven hundred and eight participants were requested from Mechanical Turk. Of 711 participants,
33 failed an attention check and were excluded from analyses, leaving a final sample of 678 (383 male, 290 female, 3 nonbinary, 2
did not report).

The procedure was identical to Study 4a in the abstract conditions. The concrete vignettes were altered to involve actively taking

Conscious 
Decision-
Making

Soul vs. 
No Soul Free Will

A: = .117*

B:  = .803***

C:  = .0 ***

C’:  = .007

Fig. 6. Participants in Study 4a judged that people with souls had more free will than people without souls. Increased attributions of conscious decision-making fully
mediated the increase in attributions of free will. Indirect effect of soul vs. no soul on free will via conscious decision-making=0.28, 95% CI[0.05, 0.53]. *p < .05,
***p < .001.

Conscious 
Decision-
Making

Concrete vs. 
Abstract Free Will

A:  = .278***

B:  = .788***

C:  = .278***

C’:  = .058

Fig. 7. Participants in Study 4a judged that concretely described people had more free will than people in the abstract. Increased attributions of conscious decision-
making fully mediated the increase in attributions of free will. Indirect effect of concrete vs. abstract condition on free will via conscious decision-making=0.28, 95%
CI[0.41, 0.91]. *p < .05, ***p < .001.
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someone’s money, and the dependent variables were the same as before.
Concrete, no souls condition: Imagine that scientists finally discover that there are no souls. So, for example, they discover that

you don’t have a soul, that your friends and neighbors don’t have souls, and so on. Like everyone else, John doesn’t have a soul. One
day, he sees a twenty dollar bill in the back pocket of the person in front of him. He grabs it out of the person's pocket and keeps it for
himself.

Concrete, souls condition: Imagine that scientists finally discover that there are souls. So, for example, they discover that you do
have a soul, that your friends and neighbors do have souls, and so on. Like everyone else, John does have a soul. One day, he sees a
twenty dollar bill in the back pocket of the person in front of him. He grabs it out of the person's pocket and keeps it for himself.

6.2. Results

Overall, the results were similar to Study 4a, although some analyses pertaining to the soul vs. no soul conditions did not reach
significance.

For each vignette, we calculated the percentage of people who agreed at least somewhat, and the percentage of people who
disagreed at least somewhat (see Fig. 8). In the no soul, abstract condition, only 17% of participants disagreed that the people had
free will in their situation, and 73% agreed. In the soul, abstract condition, 8% disagreed and 83% agreed that people had free will. In
the no soul, concrete condition, 10% disagreed and 87% agreed that people had free will. In the soul, concrete condition, 5%
disagreed and 92% agreed that people had free will.

We conducted three 2 (soul, no soul)× 2 (concrete, abstract) fixed-factor ANOVAs, predicting each of the three dependent
variables. We predicted two main effects for each of the three dependent variables.

Participants rated free will higher in the concrete (M=6.19, SE=0.078, 95%CI: [6.04, 6.34]) than in the abstract condition
(M=5.46, SE=0.078, 95%CI: [5.30, 5.61]), F(1, 674)= 44.58, p < .001, ηp2= 0.062. Participants rated free will non-sig-
nificantly higher in the soul (M=5.91, SE=0.077, 95%CI: [5.76, 6.06]) than in the no soul condition (M=5.73, SE=0.078,
95%CI: [5.58, 5.89]), F(1, 674)= 2.66, p= .104, ηp2= 0.004. This result was in the same direction as in Study 4a, but was not
significant. The interaction was not significant, F(1, 674)= 0.04, p= .84.

Participants rated conscious decision-making higher in the concrete (M=6.39, SE=0.068, 95%CI: [6.26, 6.53]) than in the
abstract condition (M=5.70, SE=0.068, 95%CI: [5.57, 5.84]), F(1, 671)= 51.28, p < .001, ηp2= 0.071. Participants rated
conscious decision-making non-significantly higher in the soul (M=6.13, SE=0.068, 95%CI: [6.00, 6.27]) than in the no soul
condition (M=5.96, SE=0.069, 95%CI: [5.83, 6.10]), F(1, 671)= 3.06, p= .081, ηp2= 0.005. As with the free will results, there
was a similar pattern as in Study 4a, but the difference did not reach significance in Study 4b. The interaction was not significant, F(1,
671)= 0.026, p= .87.

Unexpectedly, there was a significant interaction in predicting moral responsibility, F(1, 674)= 6.64, p= .010, ηp2= 0.010, as
well as predicted main effects of concrete condition, F(1, 674)= 40.66, p < .001, ηp2= 0.057, and soul condition, F(1, 674)= 9.05,
p= .003, ηp2= 0.013. In the abstract condition, people were rated as more morally responsible with a soul (M=6.16, SE=0.090,
95%CI: [5.98, 6.33]) than without (M=5.65, SE=0.091, 95%CI: [5.47, 5.83]), F(1, 674)= 15.60, ηp2= 0.023. In the concrete
condition, there was no difference in moral responsibility between the soul condition (M=6.50, SE=0.090, 95%CI: [6.32, 6.68])
and the no soul condition (M=6.46, SE=0.091, 95%CI: [6.28, 6.64]), F(1, 674)= 0.09, p= .76. In the soul condition, there was
more moral responsibility for concrete acts than abstract ones, F(1, 674)= 7.33, p= .007, ηp2= 0.011. In the no soul condition,
there was more moral responsibility for concrete acts than abstract ones, F(1, 674)= 39.50, p < .001, ηp2= 0.055.

6.2.1. Mediation analyses
We used PROCESS (Hayes, 2012) to test the hypothesis that ratings of conscious decision-making would mediate the effect of

concrete condition on free will. We tested whether participants thought concretely described individuals were freer partly because
they were more able to make conscious decisions. The indirect effect of concrete condition on free will via conscious decision-making
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Fig. 8. Percentages of participants making each response to the free will item in Study 4b.
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was estimated to be 0.58, SE=0.08, 95%CI: [0.42, 0.75], with 10,000 bootstrap samples, leaving a significant direct effect of 0.16,
SE=0.07, t(672)= 2.12, p= .03, 95%CI: [0.01, 0.31]. The proportion of mediated effect (PME; indirect/total), was 0.79, suggesting
that this pathway accounts for 79% of the effect of having a soul on attributions of free will. The main reason participants thought
concretely described individuals had more free will was because they were seen as making decisions more consciously.

We used PROCESS software (Hayes, 2012) to test the hypothesis that ratings of conscious decision-making would mediate the
non-significant effect of soul condition on free will. Because the effect of souls was nonsignificant, there was less chance to detect a
mediated effect. The analysis yielded nonsignificant results, although there was again a clear trend toward mediation. The indirect
effect of soul condition on free will via conscious decision-making was estimated to be 0.14, SE=0.09, 95% CI: [−0.02, 0.32], with
10,000 bootstrap samples, leaving a nonsignificant direct effect of 0.06, SE=0.073, t(672)= 0.79, p= .43, 95% CI: [−0.09, 0.20].
The indirect effect was significant at the 0.10 level, however, as indicated by the 90% CI not including zero [0.01, 0.29]. Marginally
significant evidence suggests the main reason participants thought not having a soul reduced free will is that they thought it reduced
the ability to make conscious decisions.

6.2.2. Meta-analyses of studies 4 and 5
Unexpectedly, the results of Study 4b were not entirely consistent with those of Study 4a in terms of statistical significance, even

though the pattern of means was similar in both studies. Meta-analytic techniques (McShane & Böckenholt, 2017) were used to
determine whether the two studies together provided robust evidence in support of the hypothesis that ordinary people sometimes
believe souls are needed for conscious decision-making and free will. A meta-analysis of these two studies estimated that souls are
perceived to increase conscious decision-making by 0.45 (95%CI: [0.14, 0.76]) (see Fig. 9) and souls are perceived to increase free
will by 0.42 (95%CI: [0.08, 0.76]) (see Fig. 10). Crucially, the heterogeneity in the effects was extremely low, as was expected given
the nearly identical methods in both studies. I2 was estimated at 0% (95% CI: 0–52%) for conscious decision-making and 0% (95% CI:
[0–28%]) for free will, suggesting heterogeneity and method variance is very low. Because the studies were homogenous in both
statistics and methods, we pooled the data into a single dataset and used PROCESS (Hayes, 2012) to test the indirect effect. In the
pooled dataset, the indirect effect of soul condition on free will via conscious decision-making was estimated to be 0.19, SE=0.07,
95% CI: [0.05, 0.33] (see Fig. 11), with 10,000 bootstrap samples, leaving a nonsignificant direct effect of 0.04, SE=0.06, t
(1057)= 0.76, p= .44, 95% CI: [−0.07, 0.33]. The proportion of mediated effect (PME; indirect/total), was 0.83, suggesting that
this pathway accounts for 83% of the effect of having a soul on attributions of free will. Although Study 4b was not significant on its
own, the meta-analytic results support the existence of a robust indirect effect across studies that explains nearly all of the variance in
attributions of free will.

Fig. 9. Meta-analysis revealed participants in Studies 4a and 4b thought souls enabled conscious decision-making. In Figs. 9 and 10, “effect estimates are given by the
squares for single-study estimates and the vertical bar for Single Paper Mediation estimates; 50% and 95% intervals are given by the thick and thin lines, respectively.
The average sample size per condition in each study is given by the size of the squares” (McShane & Böckenholt, 2017).

Fig. 10. Meta-analysis revealed participants in Studies 4a and 4b thought souls increased free will.
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6.3. Discussion

Studies 4a and 4b addressed two challenges to the hypothesis that the ordinary concept of free will is about unconstrained
decision-making. One challenge is that concreteness vs. abstraction might increase belief in free will, suggesting that people are more
prone to impute free will when pondering specific actions, especially misdeeds, than when merely contemplating abstract implica-
tions of research findings. The results replicated the finding that people more strongly endorse free will when they are provided with
both the abstract description of research findings and a concrete example of a moral misdeed, as opposed to just getting the abstract
description. Both active and passive misdeeds produced this effect. This extends prior work showing that imputation of free will rises
with concrete instances (Nichols & Knobe, 2007) and contemplating moral misdeeds by others (Clark et al., 2014). Most important,
this effect was fully mediated by perceptions that people can make decisions more consciously in concrete settings than in the
abstract. Thus, the reason free will is associated with concrete misbehavior is because of conscious decision-making.

The other challenge is the idea that having a soul may be a component of free will. The present results replicated the finding that
on average, people think souls enhance free will. However, the difference in the average response appears to be mostly due to a
minority of participants believing that souls are necessary for free will. To a small minority of participants, free will does require a
soul—but not because they think free will is about religion. Rather, they think this because free will is about the ability to make and
act on conscious decisions with limited internal and external constraints (just like other people think), and they think the soul
somehow helps you do that. This pathway explains 83% of the variance between the soul and no soul conditions, and leaves no
significant remaining relationship between having a soul and having free will.

7. Exploratory single paper meta-analyses

We did not make a priori predictions about gender or age differences and did not initially test for gender or age differences.
However, due to a reviewer’s suggestion, we conducted two single paper meta-analyses examining the effects of gender and age on
belief in free will (McShane & Böckenholt, 2017). Demographics were not collected for Study 1 so that study is not included in meta-
analyses.

Although in Study 2 women rated free will (and conscious decision-making) higher than men did, an internal meta-analysis found
no reliable effect of gender on free will ratings (see Fig. 12). Controlling for gender does not alter the pattern of results in the studies.

We also conducted a meta-analysis of the correlational effect of age on free will in each study using instructions from Goh, Hall,
and Rosenthal (2016). The directional effects of age varied by study, and a single paper meta-analysis found no significant re-
lationship between age and free will belief (see Table 6).

8. General discussion

The ordinary concept of free will is about choice and constraints on it. Across a wide variety of situations, people indicated that
the more constrained a person was, the less free will they had. People seem to evaluate abstract arguments about free will in terms of
whether these arguments constrain conscious choice. People think that souls are important for free will only to the extent that they
think souls enhance conscious, unconstrained decision-making. People have higher belief in free will when provided with concrete
instances of behavior, as opposed to merely abstract descriptions of research conclusions, because the moral decision-making is more
apparent in the concrete than in the purely abstract presentation. Claims that scientific experiments disprove free will are fueled by
the idea that the results can be interpreted as meaning that people’s conscious decisions are constrained by the way the mind or the
brain operates.

Our results suggest that, in ordinary thinking, anything that constrains choice diminishes free will. Whatever philosophical or
scientific problem you give people, choice is what they home in on when they affirm free will. Saying there is no free will suggests
that there is no choice. Saying that free will is reduced implies that choice is reduced or constrained in some way.

Ordinary people do not think that science in general disproves free will. Experimental research participants whose behavior was
predicted and presumably guided by their personality trait (extraversion) were seen as having just as much free will as people who
were not in experiments. However, experiments that were described as constraining choice in various ways were seen as limiting free

Conscious 
Decision-
Making

Soul vs. 
No Soul Free Will

A:  = .230**

B:  = .846***

C:  = .221*

C’:  = .044

Fig. 11. Participants in Study 4a and 4b judged that people with souls had more free will than people without souls. Increased attributions of conscious decision-
making fully mediated the increase in attributions of free will. Indirect effect of soul vs. no soul on free will via conscious decision-making= 0.19, 95% CI[0.05, 0.33].
*p < .05, **p < .01 ***p < .001.
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will.
The present research is consistent with, and helps explain, past research on the meaning of free will. Consistent with

Deutschländer et al. (2017), conscious decision-making was strongly linked with free will. Counterintuitively, they also found that
people considered random picking from unimportant options to be freer than carefully choosing among options for an important
decision. This may be because important choices are naturally constrained by their important consequences—choosing one option
often precludes choosing another. In contrast, random picking involves minimal constraint, as one does not risk losing out on a valued
alternative option—the decision is free in that potential downsides do not constrain one’s decision-making. Future research should
test this more directly.

Many types of constraint were seen as limiting free will. Some constraints were social. For example, leaders were seen as having
more free will than their subordinate followers. This could mean that leaders would be held more responsible for their actions than
followers. Future research should test leaders’ and subordinates’ perceptions of their own free will, as this could shed light on a host
of phenomena related to power and responsibility when following orders. If people believe they have less free will when subordinate,
this might explain why subordinates often conform to authority figures’ instructions, even to the point of committing great harms
(Milgram, 1963).

People thought that more intelligent people had more free will than less intelligent people. While it is no surprise that people with
severe difficulty making simple decisions are seen as having impaired free will, people also thought that brilliant people have more
free will than the average person. There may be something to this: to the extent that brilliant people can see more possibilities in the
world, they may reasonably be regarded as having more freedom to choose their own path in life. Still, it is surprising that two people
without mental deficits are seen as having differing degrees of free will just because one is smarter. The notion that free will exists on
a continuum also suggests the possibility that nonhuman animals might have degrees of free will in ordinary thinking. Future
research should investigate lay thinking about these topics.

Fig. 12. The effect of gender in each study for which demographics are available is presented separately, followed by the single paper meta-analysis. The 95% CI line
overlaps the zero effect size line, indicating the meta-analytic effect of gender is not significantly nonzero.

Table 6
Meta-analysis of the correlations between age and free will belief.

N r Z p

Study 2 191 −0.11 −1.51 .133
Study 3 300 0.12 2.09 .038
Study 4a 386 −0.07 −1.42 .157
Study 4b 677 0.10 2.66 .008
Combined 1554 0.04 0.91 .362

Note: Positive correlations indicate older individuals believe more in free will. All values were combined using instructions in Goh et al. (2016). Combined
values for r are equivalent to the mean weighted correlation M rz. The combined p was computed from the Zcombined value.
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8.1. Limitations

Both a limitation and a strength of the present research is its use of vignettes. One strength of this approach is that the results were
consistent with previous studies using different methods (Monroe & Malle, 2010; Monroe et al., 2014; Nadelhoffer et al., 2014).
Furthermore, the present findings build off this previous research and explain why some people think souls increase free will. A
drawback of using vignettes is that effects can be due to particular ways of phrasing the vignette. To minimize this limitation, we
varied the wording of the vignettes slightly from study to study, and found consistent results despite minor phrasing alterations.
Therefore, the results are likely robust to variants in phrasing.

With respect to the three “scientific threats to free will,” we described each study heuristically. There is no way we could have
fully described each study without taking too much of the participants’ time (and perhaps without requiring that they had a college
degree). Therefore, we described the gist of each study. Thorough analysis of these studies suggests that the actual studies do not
disprove free will (Mele, 2009, 2014). Nonetheless, ordinary people did interpret these studies as reducing free will, though most did
not believe the studies completely removed people’s free will.

8.2. Conclusion

For ordinary people, free will is alive and well. As they see it, full-blown free will is unconstrained choice. Ordinary people believe
in free will not because they believe in immaterial souls or other metaphysical curiosities, but because they see that most people are
perfectly capable of making choices.
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