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A B S T R A C T   

What makes someone the same person over time? There are (at least) two ways of understanding this question: A 
person can be the same in the sense of being very similar to how they used to be (similarity), or they can be the 
same in the sense of being the same individual (numerical identity). In recent years, several papers have claimed 
to explore the commonsense notion of numerical identity. However, we suggest here that these researchers have 
instead been studying similarity. We develop a novel method that uses simple intuitions about objects to illus
trate these two notions of “same person”, and then asks which concept applies to instances of personal change. 
Across 4 studies (N = 2446), we find that these previously documented intuitions are best understood as 
reflecting judgments about similarity, not identity (Experiments 1 and 2). We then use this method to explore the 
situations in which participants do perceive a change in numerical identity. We find that when a person’s entire 
brain (Experiments 3 and 4) or soul (Experiment 4) has been replaced with that of another person, the majority of 
participants judge that numerical identity has changed. However, we also note that a substantial minority of 
participants denied that identity had changed, opening new questions about the role of the body in intuitive 
judgments of personal identity.   

Consider yourself when you were a baby. This small person may have 
had your name, but the two of you seem to have very little else in 
common. Physically, Baby You looked very different than how you look 
now, and was largely made up of different physical material, since our 
cells die and are replaced frequently throughout our lives. Psycholog
ically, Baby You had none of the memories, knowledge, beliefs, values, 
and skills that you now have. Yet despite all of these changes, it seems 
that you have persisted over the span of your life. The physical and 
psychological changes have happened to you—indeed, the very act of 
considering yourself when you were a baby presuppose that you think of 
yourself as, in some sense, the same as this pint-sized creature. But is the 
10-pound infant at the beginning of your life really the same person as 
the adult you have now become? 

As many have pointed out, there are (at least) two ways of under
standing this question (Dranseika, 2017; Locke, 1959; Parfit, 1984; 
Shoemaker, 1963; Starmans & Bloom, 2018a, 2018b; Williams, 1970). 
Under one notion of same, you might rightly conclude that you are not, 
in fact, much the same as the baby, for all of the reasons listed above. 
Actually, you are far more similar to the adults around you. On this 
interpretation of the notion of same, you might say about a best friend, or 

a new crush, “It’s like we’re the same person!” We can think of this sense 
of sameness as similarity. 

Similarity of this sort matters deeply; we prefer to interact with those 
people who are similar to us in appearance, attitudes, beliefs, person
ality, and cultural background (e.g., Berscheid, Walster, & Barclay, 
1969; Byrne, Clore Jr, & Worchel, 1966; Klohnen & Luo, 2003; Miller, 
1972). And dissimilarity matters even more—perhaps the primary 
lesson in the social psychology of attraction is the mistakenness of the 
notion that “opposite attract”. We tend to dislike those who have 
different attitudes and interests (Singh & Ho, 2000; Singh & Tan, 1992), 
and judge them more critically (Brewer, 1979; Doise et al., 1972). Po
litical enemies are more likely to fall in love in romantic comedies than 
in real life. 

If someone is no longer similar to a previous version of themselves, 
then, this can have important implications. Friends and loved ones may 
no longer wish to associate with them, especially if they no longer share 
the same values or memories (Kalmijn & Vermunt, 2007; Silka, 1984, 
2012). Indeed, these changes have long been considered justifiable 
grounds for divorce (Freed, 1974). Conversely, large positive changes of 
certain sorts may lead to moral consideration, as when someone 
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undergoes a great deal of reform in prison and appeals for parole 
(Gomez-Lavin & Prinz, 2019). We care a lot about whether someone 
stays the same over time or changes, for better or for worse. 

Similarity matters not only when we are considering changes in 
another, but also when we are considering changes in ourselves (Bartels 
& Urminsky, 2011; Heiphetz, Strohminger, & Young, 2017; Molouki & 
Bartels, 2017). For example, when people have to choose between a 
large reward at a much later date, and a smaller reward immediately, 
they will choose the later reward if it is large enough. However, when 
participants believe, or are led to believe, that significant life events such 
as graduating from college, having a brush with death, or converting to a 
new religion, tend to lead to radical change in the self, they tend to 
prefer to give smaller rewards to themselves before this hypothetical 
change rather than giving larger rewards to themselves after the change 
(Bartels & Rips, 2010; Bartels & Urminsky, 2011). 

Arguably, however, another sort of sameness matters even more. 
When we conclude that you and the baby are the same person, we’re 
making a judgment about your numerical identity. You and the baby are 
one and the same individual. If the baby was given an inheritance at 
birth, it is you that is now owed that inheritance, no matter how dis
similar you may now be to the baby. No other babies, no matter how 
similar they may be to you as a baby, are entitled to this inheritance. 
Sameness of this sort, which we will refer to as identity, is essential for 
myriad issues in social cognition, including matters of moral re
sponsibility and punishment, obligation, relationships, financial mat
ters, and more (Starmans & Bloom, 2018a). 

The question of what factors underpin personal identity, in the nu
merical sense, has received relatively less attention from psychologists 
than those related to similarity. However, the importance of this concept 
has long been recognized by philosophers. Some have argued that the 
factors that affect the identity of individual people are similar to those 
governing the identity of any physical object (e.g. Aristotle, 1907; Olson, 
1997). They reason that people are bodies, and bodies are simply objects 
like any other—we track the identity of people over time in much the 
same way that we track the identity of chairs and shoes. But others, like 
Plato (Plato, Phaedo, 1986) and Locke, 1959, have argued that people 
are not like other objects. People have something over and above simply 
physical bodies, and this ‘something extra’—the mind, or self, or 
soul—is the relevant factor for personal identity (see Starmans & Bloom, 
2011 for review). 

Which—if any—of these philosophical theories about the nature of 
personal identity captures our common-sense understanding of what 
makes someone the same person over time and change? Recently, 
several interesting papers have set out to explore this question. One 
early set of studies (Blok, Newman, Behr, & Rips, 2001) gave under
graduate students a story about Jim, who had his brain transplanted into 
a robot. The majority indicated that Jim still existed, though he now had 
the body of a robot. This suggests that people’s intuitions about personal 
identity reflect the idea that someone can continue to exist despite 
immense physical change—though, of course, an important physical 
part—the brain—remained unchanged. 

Other studies have examined whether identity survives massive 
psychological change. In one study, participants were told about a boy, 
Chris, who had his mind magically swapped with the mind of a horse. 
Here, nothing physical has changed, and yet participants judged that the 
person who looked like Chris was now no longer Chris, but actually a 
horse (Corriveau, Pasquini, & Harris, 2005). These studies, and others, 
suggest that our common-sense understanding of personal identity is not 
purely physical, but is focused on the importance of mental character
istics (Blok et al., 2001; Chudek, McNamara, Birch, Bloom, & Henrich, 
2018; Forstmann & Burgmer, 2015; Nichols & Bruno, 2010; Tierney 
et al., 2014). 

As can be seen with the baby example, however, identity can persist 
despite a massive amount of psychological change. One might ask, then, 
whether there are any particular aspects of the mind that are essential 
for personal identity to persist. 

Several recent papers have asked this question. Studies by Stroh
minger and Nichols (2014, 2015) suggest that a person’s moral traits 
(rather than memories, desires, or perceptual abilities), are the most 
essential; a change in morality, whether due to a pill, a brain injury, 
dementia, or the passage of time is seen as having the greatest effect on 
identity. In particular, moral deterioration (rather than moral 
improvement) is seen as the most disruptive to identity (Tobia, 2015), 
especially when it is unexpected (Molouki & Bartels, 2017). Here too, 
these intuitions are consistent for both oneself and others (Heiphetz 
et al., 2017), as well as across cultures (De Freitas, Cikara, Grossmann, & 
Schlegel, 2018; Garfield, Nichols, Rai, & Strohminger, 2015; Nichols, 
Strohminger, Rai, & Garfield, 2018). One possible reason for this is that 
people assume that the essence, or “true self” of a person is morally good 
(De Freitas, Cikara, Grossmann, & Schlegel, 2017; Newman, Bloom, & 
Knobe, 2014; Newman, De Freitas, & Knobe, 2015; Strohminger, Knobe, 
& Newman, 2017), and so a decline in moral goodness is seen as 
inconsistent with remaining one’s true self. 

Some of these papers discuss the disruption of identity without 
making a strong claim about whether they are focused on numerical 
identity or similarity (Bartels, Kvaran, & Nichols, 2013; Bartels & Rips, 
2010; Bartels & Urminsky, 2011; Earp, Skorburg, Everett, & Savulescu, 
2019; Molouki & Bartels, 2017; Newman et al., 2014; Newman et al., 
2015). Others make clear that they intend to be studying how people 
reason about numerical identity (De Freitas et al., 2018; De Freitas, 
Tobia, Newman, & Knobe, 2017; Heiphetz, Strohminger, Gelman, & 
Young, 2018; Strohminger & Nichols, 2014, 2015; Tobia, 2015). How
ever, we suggest that even among these papers that clearly specify that 
they are interested in numerical identity, there is an ambiguity with 
respect to the kind of “sameness” that participants may be responding to. 

To illustrate this ambiguity, in Table 1, we list the dependent mea
sures used in these studies. For example, several of these studies ask 
participants whether someone who has undergone a change is (e.g.,) 
“Still Jim”. Participants may have understood this question in the sense 
that it was intended, i.e., is Jim still the very same individual, in the 
numeric sense. However, it is also common to say that, after a big shift in 
personality or habits, Jim “just isn’t Jim anymore”. Here, though, it is 
possible that we mean that Jim is very dissimilar to how he was before, 
rather than that Jim has died, and been replaced by somebody else 
(Dranseika, 2017; Starmans & Bloom, 2018a, 2018b). Other dependent 
variables include asking participants to rate whether the person is “The 
same person as before” or “Completely different now” (Earp et al., 2019; 
Heiphetz et al., 2017; Strohminger & Nichols, 2015). While these 
questions might be tapping intuitions about identity, they also have 
natural interpretations in terms of similarity. 

There have been various attempts to include language to make it 
clear to participants that what is being asked about is numerical identity, 
rather than similarity. In one study, Nichols and Bruno (2010) asked 
participants whether, after a procedure that erases your personality and 
memories, it would be “you” (italics original) that would feel the agony 
of a subsequent painful shot. This question largely avoids any implica
tion that the question is about similarity, although it is subject to other 
concerns, such as an interpretation of “will you feel the pain” as some
thing like a comprehension check—“Yes, one should feel pain if one is 
conscious and a large needle is poked into you”. The italicizing of the 
word “you” helps lead participants to the desired interpretation, but it’s 
difficult to rely solely on a font choice to convey subtle philosophical 
distinctions to participants. 

In a more recent attempt to study these concepts, Tobia (2015) went 
to great lengths to explain the distinction between identity and simi
larity to participants, using a philosophical disagreement between two 
characters, Art and Bart (see Table 1). This is, to our knowledge, the 
clearest method of asking about numerical identity that has been 
developed to date. However, the results of these studies largely conflict 
with other recent results (e.g., Earp et al., 2019; Heiphetz et al., 2017; 
Heiphetz et al., 2018; Strohminger & Nichols, 2014, 2015), in that 
participants tended to judge that substantial moral change did not 
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disrupt numerical identity. One possible reason for this discrepancy is 
that this method relies on participants’ understanding a long text-based 
description of a subtle philosophical debate, and it may be that some 
participants followed the logic, while others may not have. 

Finally, a very recent study (Schwenkler, Byrd, Lambert, & Taylor, 
2021) asked participants whether scenarios involving moral changes 
(and other types of changes) contained one or two people, and whether 
the person that existed after the change shared certain properties with 
the person that existed before the change (e.g., being born in Brooklyn). 
They found that the majority of participants answered in ways that were 
not compatible with a shift in identity, claiming that the scenarios 
depicted just one person, and that the person after the accident was born 
in the same place as the person before the accident. One worry about 
these findings, however, is that the studies were conducted using an 
online platform on which participants are on high alert for “attention 
check” questions, which ask respondents to repeat aspects of the sce
nario they just read, and incorrect responses to these questions are often 
used to exclude the participant from payment. Given the way these 
questions were phrased, they are likely to have been interpreted as 
attention check questions, causing participants to want to repeat what 
was in the story as strictly as possible, rather than giving a reflective and 
nuanced response. Nonetheless, these results are in line with the sug
gestion that judgments about “sameness” may not reflect the concept of 
numerical identity. 

Thus, while the worry has been raised conceptually that existing 
studies aiming to examine the folk concept of personal identity might be 
better interpreted as capturing judgments of similarity (Dranseika, 
2017; Starmans & Bloom, 2018a, 2018b; Tobia, 2015), the goal of the 
current paper is to empirically test whether judgments about personal 
change are best thought of as being judgments of similarity or judgments 
of identity. In the present studies, we develop a novel method that trains 
participants on the two concepts of similarity and identity using simple 
objects (following work on judgments of object identity, e.g., Hall, 1998; 
Rips et al., 2006; Rose, Schaffer, & Tobia, 2020; Spelke, Kestenbaum, 
Simons, & Wein, 1995; Xu & Carey, 1996; see Scholl, 2007 for review), 
and then allows them to use these concepts to judge whether 

psychological changes disrupt identity, similarity, both, or neither. Ex
periments 1 and 2 examine whether findings in the existing literature are 
best understood as being about similarity or identity, and both find that 
participants view moral (and other) changes as affecting similarity, but 
not identity. Experiments 3 and 4 use this method to investigate the 
circumstances under which people are willing to attribute a change in 
identity. 

1. Experiment 1 

As a first exploration of whether people distinguish between simi
larity and identity, we adopted a scenario from the most-cited empirical 
paper on personal identity (Strohminger & Nichols, 2014). Across five 
experiments, this paper presents intriguing evidence that changes in 
moral values disrupt identity, and do so to a greater extent than changes 
to other personality traits, memories, abilities, or desires. These studies 
use a commendable variety of approaches and dependent variables (see 
Table 1). In Experiment 1, we adopted the dependent variable that we 
viewed as the most plausibly connected to numerical identity, which 
was the “Still Jim” question from the first experiment. After explaining 
the concepts of similarity and identity to participants, we examined 
whether similarity judgments or identity judgments more closely 
matched the pattern of data obtained using the original “Still Jim” 
question. 

2. Method 

2.1. Participants 

We recruited 1095 American participants on Amazon Mechanical 
Turk (58% female, mean age = 37 years, SD = 13 years). An additional 
418 participants completed the study but were excluded for incorrectly 
answering one or more comprehension questions (see below). Sample 
size was initially set to 100 participants per condition, and data was 
included from any additional participants who began the experiment 
before the desired total was reached and the experiment was removed 

Table 1 
Dependent variables used in previous studies.  

Citation Dependent variable 

Bartels et al. (2013) “Think about the important characteristics that make you the person you are now” 
“Rate the connectedness to the person you would be in a year.” 

Blok, Newman, and Rips 
(2005) 

To what extent do you agree that: “After the operation, the Type 1 [2] transfer recipient is Jim.” 

Chen, Urminsky, and Bartels 
(2016) 

Rate “The extent to which change in each feature would disrupt [your/ a close other’s/ a generic other’s] identity” 

Heiphetz et al. (2017) 
Heiphetz et al. (2018) 

How much would you [Chris] “change if each characteristic changed, leaving all other parts of the participant the same” from 0% (“You’re [Chris is] 
the same person as before”) to 100% (You’re [Chris is] completely different now”). 

Nichols and Bruno (2010) 1) Do you agree or disagree that the transplant recipient is “still Jim”? (Dichotomous) 
2) Do you agree or disagree that: “When the doctors administer the series of shots, you [Jerry] will feel the pain.” 

Molouki and Bartels (2017) “If my (characteristic) [changes/ improves/ worsens], I will: Really be myself (0) - Not at all be myself (100).” 
Rips, Blok, and Newman 

(2006) 
Is the outcome of the transformation “Fred” or “not Fred”? 

Strohminger and Nichols 
(2014) 

Brain Transplant: To what extent do you agree with the statement “The transplant recipient is still Jim.” 
Silver Bullet: Rate “how much a person would change after taking a pill that selectively removed [trait]”, from 0% (“They’re the same person as 
before”) to 100% (“They’re completely different now) 
Soul Switch: How much do you agree with the statement “If John was [trait] in his original body, he will be [trait] in the new body.” 
Reincarnation: “Choose which of the two items is more likely to have been preserved during the reincarnation.” 
Golden Years: “Indicate the degree to which each change would impact the friend’s identity” from 0% (“This change has no impact on his true self”) 
to 100% (“This change completely alters his true self”). 

Strohminger and Nichols 
(2015) 

1) “Do you feel like you still know who the patient is?” 
2) “How would you characterize the changes the patient has experienced from 0 (Superficial—they are just surface changes) to 100 (Deep—they 
fundamentally change who the person is)?” 
3) “Regardless of the severity of the illness, how much do you sense that the patient is still the same person underneath?” 
4) “Does the patient ever seem like a stranger to you?” 

Tobia (2015) “Art and Bart disagree over what happened in this story. Art thinks that Phineas before the accident and the man after the accident are different in 
some respects but are still the same person. To Art, it seems like one person (Phineas) experienced some changes. Bart disagrees. He thinks that after 
the accident, the original man named Phineas does not exist anymore; the man after the accident is a different person. To Bart, it seems like one 
person died (Phineas before the accident), and it is really a different person entirely that exists after the accident (the man after the accident).” Rate 
your agreement from 1 (“Strongly agree with Art”) to 7 (“Strongly agree with Bart”).  
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from the recruitment site. Due to a relatively large number of exclusions, 
we conducted additional analyses including all participants (see Sup
plementary Information). All results remain robust with all participants 
included. 

2.2. Procedure 

After consenting to participate, participants were asked to consider 
two ways in which things can be the same, using simple ceramic mugs to 
illustrate the concepts of similarity and identity. They were then given 
two practice scenarios about identity and similarity. Fig. 1 depicts the 
images and text that were presented to participants on the training and 
practice screens. Participants were then asked to choose whether the 
practice objects were a) the same, in the sense of identity; b) the same in 
the sense of similarity; c) the same in both senses; or d) not the same in 
either sense. We did not provide feedback on these practice questions, 
but participants who did not answer both of these questions correctly 
were excluded from analyses (N = 418). 

To transition to considering the identity of people, rather than ob
jects, participants next read an additional practice scenario involving a 
pair of identical twins, which read: “Now, consider a woman named Sue. 
Sue has an identical twin sister named Jane. Physically, they look 
exactly alike. They grew up together, and still live together as adults, 
and they share so many of the same personality traits, tastes, memories, 
opinions, and feelings that even their closest family members have a 
difficult time telling them apart.” Participants were asked to rate on a 
scale from 1(Completely agree) to 7(Completely disagree) the extent to 
which Sue and Jane were the same in the sense of identity, and, sepa
rately, the same in the sense of similarity. Since these questions were not 
dichotomous, and therefore had no specific correct answer, we did not 
exclude participants based on their answers to these questions. How
ever, we note that participants largely judged that the identical twins 
were similar (5.21/7; t(1095) = − 39.27, p < .001, d = 1.19), and largely 
judged that they did not share the same identity (2.23/7; t(1094) =
19.80, p < .001, d = 0.60), suggesting that participants understood the 

concepts of identity and similarity in the way we intended. 
Following these practice scenarios, participants were asked to 

consider a man living in the future, who had been in an accident that 
resulted in brain trauma. The test scenario (based on Strohminger & 
Nichols, 2014; in turn based on Blok et al., 2005) began as follows: 

Jim is an accountant living in Chicago. One day, he sustains a severe 
head injury from a car accident. His only chance for survival is 
participation in an advanced medical experiment called a Type 2 
transplant procedure. It is the year 2049 and scientists are able to 
grow different parts of the brain if they become damaged. A stock of 
brain tissue is kept cryogenically frozen to be used as spare parts in 
the event of an emergency. In a Type 2 transplant procedure, a team 
of doctors removes the damaged parts of the brain and carefully 
replaces it with the stock brain tissue. The damaged brain tissue is 
destroyed after it has been removed. After the operation, all the right 
neural connections between the old brain and the replacement brain 
tissue have been made. The doctors test all physiological responses 
and determine that the patient is alive and functioning. The doctors 
scan the brain of the transplant recipient and run some standard 
psychological tests. 

Participants then saw one of five outcomes of the transplant (again 
drawn from Strohminger & Nichols, 2014). The baseline condition 
stated that the doctors discover that the transplant recipient thinks and 
acts the same way as before the accident. This was compared to four 
psychological changes: the loss of his ability to recognize objects (visual 
agnosia), the loss of his autobiographical memories (amnesia), the loss 
of his desires (apathy), or the loss of his moral conscience (morality). 

Participants then answered one of three questions about the extent to 
which Jim had changed following the transplant. Participants in the 
identity condition were asked to what extent they agreed that “Jim and 
the transplant recipient are the same person, in the sense of IDEN
TITY.” Participants in the similarity condition were asked about the 
extent to which they agreed that “Jim and the transplant recipient are 
the same person, in the sense of SIMILARITY.” Finally, participants in 

Fig. 1. Warm-up text, images, and questions used in all experiments.  
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the “Still Jim” condition were asked the original question from Stroh
minger and Nichols (2014): “To what extent do you agree with the 
statement ‘The transplant recipient is still Jim’?” All participants 
responded on a 7-point Likert scale, where 1 was marked as “Completely 
agree” and 7 was marked as “Completely disagree”. 

3. Results and discussion 

An omnibus 3 × 5 ANOVA with Test Question (Identity, Similarity, 
or “Still Jim”) and Change Type (None, Agnosia, Apathy, Amnesia, 
Morality) as between-subjects factors revealed a main effect of Test 
Question, F(2) = 52.28, p < .001, η2 = 0.088, and a main effect of 
Change Type, F(4) = 7.93, p < .001, η2 = 0.029, see Fig. 2. These main 
effects were qualified by a significant interaction between Change Type 
and Test Question, F(8) = 2.12, p = .031, η2 = 0.015. To further explore 
this, we conducted two further ANOVAs comparing each of our novel 
question types (Identity and Similarity) to the original question type 
(“Still Jim”). 

Our primary interest was whether the identity question or the simi
larity question more closely matched the pattern of responses given by 
participants who were asked whether the transplant recipient was “Still 
Jim”. We would expect to find no interaction between the “Still Jim” 
question and a question that closely mapped onto it, while we would 
expect to find a significant interaction between the “Still Jim” question 
and a question that did not map closely onto it. 

An ANOVA comparing the Identity condition with the Still Jim 
condition revealed a significant interaction between Test Question and 
Change Type, F(4) = 2.91, p = .021, η2 = 0.016, suggesting that par
ticipants responded differently in these two conditions. Conversely, an 
ANOVA comparing the similarity condition with the Still Jim condition 
found no interaction between these variables, F(4) = 0.63, p = .644, η2 

= 0.004, suggesting that participants responded similarly in these two 
conditions. These results suggest that asking participants whether it is 
“Still Jim” after various types of transformations prompts them to reason 
about similarity, rather than identity. 

3.1. Which changes disrupt similarity and identity? 

When participants were asked about identity, there was no effect of 
the type of change that was caused by the brain transplant, F(4) = 1.26, 
p = .286, η2 = 0.013. Regardless of how Jim changed, participants 
largely agreed that Jim’s identity was preserved (overall Mean = 2.81/ 
7, all ps < 0.001). 

However, when participants were asked about similarity, there was a 
significant effect of change type, F(4) = 4.32, p = .002, η2 = 0.048. The 
change that was perceived as the most disruptive of similarity was a 

change in moral conscience (M = 4.59), although this was not signifi
cantly higher than apathy (M = 4.39), t(133) = 0.60, p = .553, d = 0.10, 
or memory (M = 4.04), t(157) = 1.78, p = .077, d = 0.28. All other 
comparisons with morality were significant, all ps < 0.029, ds > 0.37. 

Similarly, when participants were asked whether the transplant 
recipient was “Still Jim”, there was a significant effect of change type, F 
(4) = 7.10, p < .001, η2 = 0.072. Again, the change that was perceived as 
most disruptive was morality (M = 3.51), which was significantly more 
disruptive than all other changes (all ps < 0.048 and ds > 0.21). These 
findings replicate the original findings of Strohminger and Nichols 
(2014), though the means are notably lower. We suggest this may be due 
to the ambiguity in the “Still Jim” question being highlighted by the new 
training phase, causing some participants in Experiment 1 to interpret 
the question in terms of similarity (replicating the overall pattern of 
responses), while others interpreted it in terms of identity (leading to an 
equal reduction in agreement level in all conditions). We suspect that 
subjects in the original study, who were not introduced to the possibility 
that the questions might be about identity, were more prone to think of 
this question as just bearing on similarity, and hence more prone to view 
the transformation as causing change. 

4. Experiment 2 

The results of Experiment 1 suggest that when people are asked 
whether Jim is “still Jim” after a brain transplant, they interpret this 
question in terms of similarity, rather than in terms of identity. We 
replicated the strong impact of moral changes on judgments of same
ness, but our findings suggest that this effect relates to subjects’ in
tuitions about how similar Jim is to a past version of himself, not their 
intuitions as to whether he is numerically the same person. 

In Experiment 2, we sought to replicate and extend these findings 
using a method developed by Tobia (2015), which we judge to be the 
clearest approach to disambiguating similarity and identity that has 
been developed to date. Here, the dependent variable involves a 
disagreement between two men, Art and Bart (see Table 1). Art believes 
a changed person is different only in the sense of similarity, while Bart 
believes that the person has died, and has been replaced by an entirely 
different person. In two experiments testing whether someone who has 
undergone moral improvement or moral deterioration is judged to have 
changed in identity, Tobia found that the direction of change has a 
significant effect; moral deterioration is more disruptive of identity (in 
Bart’s sense) than moral improvement is. Notably, however, partici
pants’ judgments in both conditions tended to side with Art, suggesting 
that whether a person morally improved or morally deteriorated, their 
identity was preserved. 

In Experiment 2, we adopted the scenario and dependent variable 
from the first experiment of Tobia (2015), which was based on the story 
of Phineas Gage (see below; based on Damasio, Grabowski, Frank, 
Galaburda, & Damasio, 1994). After again explaining the concepts of 
similarity and identity to participants using the training and practice 
trials from Experiment 1, we examined whether similarity judgments or 
identity judgments more closely matched the pattern of data obtained 
using the original “Art and Bart” question. 

5. Method 

5.1. Participants 

We recruited 707 American participants on Amazon Mechanical 
Turk (44% female, mean age = 39 years, SD = 13 years). An additional 
499 participants completed the study but were excluded for incorrectly 
answering one or more comprehension questions (see below). Sample 
size was set to double that of Experiment 1, at 200 participants per 
condition, to compensate for the greater number of exclusions. Due to 
the relatively large number of exclusions, we conducted additional an
alyses including all participants (see Supplementary Information). All 

Fig. 2. Experiment 1. Mean agreement that Jim had changed in terms of 
similarity, identity, and whether he was “Still Jim”, after the brain transplant 
caused agnosia, apathy, amnesia, loss of moral conscience, or no change. Ver
tical lines represent standard error of the mean. 
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results remain robust with all participants included. 

5.2. Procedure 

After consenting to participate, participants saw the same training, 
practice scenarios, and warm-up questions as in Experiment 1 (see 
Fig. 1). As in Experiment 1, participants were excluded from analyses if 
they did not answer both practice questions correctly (N = 499). As in 
Experiment 1, participants rated the extent to which identical twins 
were similar and identical. Again, participants largely judged that the 
identical twins were similar (4.60/7; t(705) = − 26.95, p < .001, d =
1.01), and largely judged that they did not share the same identity 
(3.29/7; t(706) = 9.03, p < .001, d = 0.34), suggesting that participants 
understood the concepts of identity and similarity in the way we 
intended. 

Participants were then shown one of the following scenarios about a 
man named Phineas who had been in an accident. Following the acci
dent, Phineas’ moral character either deteriorated or improved. The 
deterioration [improvement] scenario (based on Tobia, 2015) was as 
follows: 

Now, consider a man named Phineas. Phineas is extremely kind 
[cruel]; he really enjoys helping [harming] people. He is also 
employed as a railroad worker. One day at work, a railroad explosion 
causes a large iron spike to fly out and into his head, and he is 
immediately taken for emergency surgery. The doctors manage to 
remove the iron spike and their patient is fortunate to survive. 
However, in some ways this man after the accident is remarkably 
different from Phineas before the accident. Phineas before the acci
dent was extremely kind [cruel] and enjoyed helping [harming] 
people, but the man after the accident is now extremely cruel [kind]; 
he even enjoys harming [helping] people. 

Participants were then asked one of three test questions: an identity 
or similarity question as in Experiment 1, or the “Art and Bart” question 
originally posed by Tobia (Tobia, 2015; see Table 1 for text). For the 
identity and similarity questions, participants responded on a 7-point 
Likert scale as in Experiment 1, where 1 was marked as “Completely 
agree” and 7 was marked as “Completely disagree”. For the “Art and 
Bart” question, 1 was marked as “Completely agree with Art” and 7 was 
marked as “Completely agree with Bart”, following Tobia (2015). (Note 
that these two scales are effectively the same, since completely agreeing 
with Bart (7) is equivalent to completely disagreeing that Phineas is the 
same person (7).) 

6. Results and discussion 

An omnibus 3 × 2 ANOVA with Test Question (Identity, Similarity, 

or “Art & Bart”) and Change Type (Improvement, Deterioration) as 
between-subjects factors revealed a main effect of Test Question, F(2) =
90.82, p < .001, η2 = 0.21, but no main effect of Change Type, F(1) =
0.02, p = .891, η2 < 0.001, and no interaction between Change Type and 
Test Question, F(2) = 2.32, p = .099, η2 = 0.007; see Fig. 3. To further 
explore this, we conducted three t-tests comparing each of our novel 
question types (Identity and Similarity) to the original question type 
(“Art & Bart”), as well as to each other, collapsing across change type. 

An independent samples t-test comparing the Similarity condition 
with the Identity condition revealed an effect of Test Question, t(475) =
12.90, p < .001, d = 1.18. Participants who answered the similarity 
question were more likely to agree that Phineas had changed (M = 4.80) 
than participants who answered the identity question (M = 2.52). 

A t-test comparing the Similarity condition with the Art & Bart 
condition revealed an effect of Test Question, t(462) = 9.26, p < .001, d 
= 0.86. Participants who answered the similarity question were more 
likely to agree that Phineas had changed (M = 4.80) than participants 
who answered the Art & Bart question (M = 3.14). 

A t-test comparing the Identity condition with the Art & Bart con
dition also revealed an effect of Test Question, t(469) = 3.58, p < .001, d 
= 0.33. Participants who answered the identity question were less likely 
to agree that Phineas had changed (M = 2.52) than participants who 
answered the Art & Bart question (M = 3.14). This small but significant 
difference may suggest that participants in the original study were 
largely interpreting the Art & Bart question in terms of identity, but 
some proportion of participants may have failed to understand the 
distinction, and answered in terms of similarity. These results suggest 
that the “Art and Bart” approach is a useful method of explaining the 
difference between similarity and identity, but may be moderately 
improved on using the images and training with objects as in Experi
ments 1 and 2. 

Notably, we did not replicate the increased effect of moral deterio
ration (vs. improvement). Across groups, there was no difference in 
responses due to Change Type (improvement or deterioration), t(704) =
0.81, p = .417, d = 0.06. Participants were just as likely to say that 
Phineas was a different person in the moral deterioration scenario (M =
3.55) as in the moral improvement scenario (M = 3.42). Furthermore, 
there was no effect of Change Type for any of the three test questions, all 
ps > 0.082, all ds < 0.23. The greatest difference between moral 
improvement and moral deterioration was observed in the Identity 
condition, t(240) = 1.75, p = .082 d = 0.23, however this difference was 
in the opposite direction from previous findings, with moral improve
ment disrupting identity to a (marginally) greater degree than moral 
deterioration. 

Experiment 1 and 2 suggest that previous findings regarding the 
impact of moral change on identity were in fact judgments about simi
larity, rather than identity. Participants largely disagreed that any of the 
seven types of changes tested across these two experiments led to a 
change in identity. However, this universal dismissal of identity changes 
might give rise to worries that the examples provided as warm-ups 
somehow lead participants to disagree that there is identity change in 
any situation. To explore this further, Experiments 3 and 4 examine 
situations, such as a full brain transplant, in which participants might be 
more inclined to attribute a change in identity. If participants are willing 
to attribute identity change in these situations, this will provide further 
support for the conclusion that the judgments in Experiments 1 and 2 
reflect a genuine appreciation of the difference between similarity and 
identity. 

7. Experiment 3 

Although it may not be possible with current technology to change a 
person in such a way as to alter their numerical identity, such changes 
are conceptually possible, and studying the factors that would lead 
people to perceive identity change will help us understand how people 
view the numerical identity of agents with minds. In Experiment 3, we 

Fig. 3. Experiment 2. Mean agreement that Phineas had changed in terms of 
similarity, identity, and using the “Art & Bart” question, after a brain injury 
caused moral improvement or moral deterioration. Vertical lines represent 
standard error of the mean. 
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investigate whether people view identity as disrupted when parts of the 
brain are physically replaced by the brain of another, whether this is a 
small amount of brain tissue, or the entire brain. 

8. Method 

8.1. Participants 

In Experiments 1 and 2, a relatively high number of participants were 
excluded due to failing the practice questions about identity and simi
larity (28% and 41% respectively). It would be concerning if such a 
substantial proportion of participants failed to understand the warm-up 
instructions about similarity and identity, as this would mean that the 
method would not be useful in assessing the identity judgments of non- 
experts. However, during this time period, concerns were rising in the 
field about the prevalence of bots and other non-serious users on the 
mTurk platform. To assess whether our exclusions were due to non- 
serious users, rather than a genuine difficulty in understanding the 
warm-up, in Experiment 3 we added two additional simple attention 
check questions to screen out those who were not reading the scenarios, 
before examining how many otherwise-attentive participants incor
rectly answered the practice questions. 

We thus recruited 1002 American participants on Amazon Mechan
ical Turk (sample size was set to 200 participants per condition). In total, 
600 of these participants were excluded. The majority of exclusions were 
for incorrectly answering simple attention check questions (N = 442; see 
below for detailed breakdown), while only 158 incorrectly answered the 
practice questions. This left 402 participants in the final study (51% 
female, mean age = 39 years, SD = 12 years). These exclusion rates 
suggest that the majority of our large number of exclusions in the pre
vious studies were non-serious users, and only a minority of attentive 
readers had difficulty with the practice questions. Thus, we view the 
relatively high number of exclusions as evidence that our attention- 
check and bot-screening questions served their intended purpose, 
providing confidence that the remaining data is of high quality. In 
addition, due to the relatively large number of exclusions, we conducted 
additional analyses including all participants (see Supplementary In
formation). All results remain robust with all participants included. 

8.2. Procedure 

Participants saw the same training, practice scenarios, and warm-up 
questions as in Experiments 1 and 2, as well as an additional attention 
check question embedded in the practice scenarios that simply asked 
participants to choose “somewhat agree”. Participants were excluded 
from analyses if they failed the attention check (N = 68), or did not 
correctly answer both practice questions (N = 158). As in the previous 
experiments, participants rated the extent to which identical twins were 
similar and identical. Again, participants largely judged that the iden
tical twins were similar (5.75/7; t(395) = 22.93, p < .001, d = 1.52), and 
largely judged that they did not share the same identity (2.71/7; t(395) 
= − 13.41, p < .001, d = 0.67), suggesting that participants understood 
the concepts of identity and similarity in the way we intended. 

Participants were then asked to consider a time in the future when it 
is possible to perform brain transplants. The scenario was similar to 
Experiment 1, but instead of “stock” brain tissue (which implies the 
brain is initially somehow devoid of content), the brain was described as 
having been donated by a recently deceased man. We also included the 
suggestion that this procedure might be done without consent, since 
under a certain view of identity, it is not likely that anyone would 
consent to a 100% brain transplant. The scenario read as follows: 

Imagine that in the year 2049, it is medically possible to heal patients 
with traumatic brain injuries by transplanting part of a donated 
brain, just like it is now possible to transplant a heart, kidney, lung or 
other organs and tissues. Any damaged brain tissue is removed and 

replaced with brain tissue from a recently deceased organ donor. 
Medically, it is possible to use this process to replace any damaged 
part of the brain, up to and including the entire brain. 

However, this process is controversial, and has not been approved for 
standard public use. Despite this, some unethical scientists continue 
to experimentally conduct transplants of brain tissue on people with 
brain damage, sometimes without even obtaining consent. 

Participants then saw one of five transplant procedure scenarios, in 
which a percentage of a donor brain (25%, 50%, 75%, 100%) or a donor 
kidney was transplanted into an accident victim named Tom. All par
ticipants were then asked, “If you had to answer either “Yes“ or “No“, is 
the man after the accident the same person as Tom before the accident, 
in the sense of IDENTITY”? We included this forced-choice question 
because numerical identity has long been thought of as an all-or-nothing 
concept (Butler, 1736/2008; Reid, 1785/1850). However, we also 
wanted to capture the strength of participants judgments, and so we 
included a measure of their confidence, indicated on a scale from 1 (Not 
at all confident) to 7 (Completely confident). Finally, participants were 
asked to explain why they answered as they did. 

Participants then answered one final attention check question to 
ensure they had read the scenario. Participants in the brain transplant 
conditions were asked, “What percentage of Adam’s brain was trans
planted into Tom’s brain?”. Those in the kidney transplant condition 
were asked, “Which organ was transplanted from Adam into Tom?” Both 
questions required a free response, and participants were excluded if 
they incorrectly answered this question (N = 374). 

9. Results 

We analyzed responses in two complementary ways. First, we simply 
examined participants’ dichotomous responses about whether the 
transplant recipient was still Tom. Following this, we created a com
posite score for each participant by multiplying the dichotomous 
response (Yes = 1, No = − 1) by the confidence level (1–7). This created 
a scale from − 7 (Completely confident that it is not Tom) to +7 
(Completely confident that it is Tom). 

Binomial sign tests examining the dichotomous responses revealed 
that the majority of participants (64%) judged that Tom’s numerical 
identity had changed after a 100% brain transplant, p = .027, see Fig. 4. 
For all other transplants, the majority of participants judged that Tom’s 
numerical identity had not changed: 75% brain transplant: 62%, p =
.038; 50% brain transplant: 69%, p = .002; 25% brain transplant: 67%, 
p = .002; kidney transplant: 87%, p < .001. Participants were signifi
cantly more likely to say that Tom’s identity had changed in the 100% 
transplant condition (64%) than the 75% condition (38%), p = .002. 

Fig. 4. Experiment 3. Percent of participants judging that Tom’s numerical 
identity had changed after a kidney transplant, or a partial or entire brain 
transplant from a deceased donor. 
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There was also a significant difference in participants’ willingness to say 
Tom’s identity had changed as a result of a mere 25% brain transplant 
(33%) than as a result of a kidney transplant (13%), p = .002. However, 
there was no difference in identity judgments between the 75% and 50% 
transplant conditions, p = .394, or the 50% and 25% transplant condi
tions, p = .865. 

We next examined composite scores using a univariate ANOVA with 
Transplant Type (brain: 100%, 75%, 50%, 25% or kidney) as a between- 
subjects factor. The results of this analysis were consistent with the re
sults analyzing only the dichotomous responses. Again, we found a main 
effect of Transplant Type on participants’ judgments of identity change F 
(4) = 15.26, p < .001, η2 = 0.133. As with the dichotomous scores, one 
sample t-tests revealed that participants thought that Tom’s identity had 
changed after a 100% brain transplant, t(74) = − 2.26, p = .027, and 
thought that he was the same person after a transplant of any smaller 
proportion of his brain, all ps < 0.019. The difference between scores in 
the 100% condition (M = − 1.40) and the 75% condition (M = 1.39) was 
significant, p = .001, d = 0.52, as was the difference between scores in 
the 25% brain condition (M = 2.05) and the kidney condition (M =
4.74), p < .001, d = 0.59. Again, there was no significant difference 
between scores in the 75% condition (M = 1.39) and the 50% condition 
(M = 2.28), p = .295, d = 0.17, or between scores in the 50% condition 
and the 25% condition (M = 2.05), p = .780, d = 0.05. 

Thus, unlike in Experiments 1 and 2, Experiment 3 revealed a type of 
change that leads most people to judge that someone really is no longer 
the same person, in the sense of identity: a full brain transplant. How
ever, there are at least two surprising findings in these data. First, the 
number of people that judged that Tom was no longer Tom after 
receiving a full brain transplant was lower than expected, at 64%. This 
suggests that roughly a third of participants think Tom’s identity is 
linked to something other than his brain.1 Second, for all partial brain 
transplants, the proportion of Tom’s brain that was replaced did not 
affect identity judgments. We expected that if Tom had ¾ of his brain 
replaced with someone else’s brain, this person would be less likely to be 
thought of as still Tom than if Tom had only ¼ of his brain replaced. 
However, participants’ responses seemed to indicate that as long as 
some amount of Tom’s brain remained, they were happy to think of the 
post-transplant individual as still being Tom. 

10. Experiment 4 

In Experiment 4, we sought to explore the surprisingly low judg
ments of identity change after a full brain transplant that we saw in 
Experiment 3. We added two key elements to Experiment 4 to test 
alternative interpretations of these findings. One possibility is that 
participants were not fully attentive to the text-based description of the 
brain transplant. Although this text was fairly short, we wanted to rule 
out this possibility by adding images and simplifying the text. Another 
possibility is that participants in Experiment 3 legitimately did not view 
the brain as the seat of identity. To explore this further, Experiment 4 
explored whether people reason differently about a replacement brain 
and a replacement “soul”. 

11. Method 

11.1. Participants 

We recruited 249 American participants on Amazon Mechanical 
Turk (58% female, mean age = 39 years, SD = 13 years). An additional 
153 participants completed the study but were excluded for incorrectly 
answering attention check questions (N = 62; see below for detailed 
breakdown) or a practice question (N = 91). Sample size was set to 200 

participants per condition. In addition, due to the relatively large 
number of exclusions, we conducted additional analyses including all 
participants (see Supplementary Information). All results remain robust 
with all participants included. 

11.2. Procedure 

Participants again saw the same training, practice scenarios, and 
warm-up questions as in Experiments 1–3, and the first attention check 
question from Experiment 3. Participants were excluded from analyses if 
they answered at least one practice question incorrectly (N = 91) or if 
they incorrectly answered the initial attention check question (N = 46). 
As in the previous experiments, participants rated the extent to which 
identical twins were similar and identical. Again, participants largely 
judged that the identical twins were similar (5.76/7; t(248) = 19.74, p <
.001, d = 1.40), and largely judged that they did not share the same 
identity (2.97/7; t(248) = − 8.08, p < .001, d = 0.51), suggesting that 
participants understood the concepts of identity and similarity in the 
way we intended. 

They were then asked to consider a situation in the future where a 
witch can perform either brain or soul swaps. To ensure the scenario was 
as clear as possible, it was illustrated and animated. See Fig. 5 for images 
and accompanying text. All participants were then asked the identity, 
confidence, and explanation questions from Experiment 3. They were 
then asked an open-ended attention check question: “What did the 
machine take from Tom and transfer to Adam’s body?”. Participants 
who answered this question incorrectly were also excluded from ana
lyses (N = 16). Answers similar to “brain” or “soul” or traits related to it, 
such as “mind” or “personality” were accepted.2 In addition, to explore 
how participants understood the events described, one final question 
asked: “Did the machine move anything physical from Tom’s body to 
Adam’s body?” Finally, in addition to standard demographic questions, 
participants were asked the extent to which they were religious and 
believed in an immaterial soul. 

12. Results 

We again analyzed both dichotomous responses and composite 
scores as in Experiment 3. 

First, binomial sign tests revealed that the majority of participants 
judged that Tom was a different person after either a brain swap (63%), 
p = .003 or a soul swap (64%), p = .004. There was no significant dif
ference in identity judgments between the two conditions, Fisher’s Exact 
Test, p = 1.00. 

Likewise, one sample t-tests on composite scores revealed that par
ticipants judged that Tom was a different person after either a brain 
swap, M = − 1.75, t(130) = − 3.733, p < .001, d = 0.33 or a soul swap, M 
= − 1.81, t(117) = − 3.671, p < .001, d = 0.34, and there was no sig
nificant difference in identity judgments between conditions, t(247) =
0.08, p = .933 d = 0.01. 

Thus, as in Experiment 3, the majority of participants thought that 
having one’s brain replaced with that of another person would result in 
identity change. However, we again observed surprisingly low rates of 
change judgments, with 37% of participants judging that it would still be 
Tom after he had Adam’s brain. The extra simplification and illustration 
of Experiment 4 suggests that the results of Experiment 3 were not due to 
participants failing to understand or attend to the scenarios, but repre
sent a robust percentage of people who do not view the brain as the seat 
of identity. 

We had hypothesized that this group may have had in mind a non- 

1 We also note that in the supplemental analyses which include all excluded 
participants, this number rises to 54%. 

2 To err on the side of inclusion, we also accepted three ambiguous answers: 
“Him”, “In my opinion, nothing”, and “mental and physical”. Excluding these 
participants does not change the pattern of results reported below. All answers 
are included verbatim in the open data files. 
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material basis for identity. However, we found almost exactly the same 
rate of identity change judgments in the “soul swap” condition of 
Experiment 4; 36% of participants judged that even after Tom’s soul had 
been swapped with Adam’s, he was still Tom. Participants also indicated 
whether they viewed the “swap” as involving anything physical. An
swers were largely as expected: 84% of participants viewed the brain 
swap as physical, while only 8.5% viewed the soul swap as physical. 

Responses to this question were not related to identity responses for 
either the brain swap, t(129) = − 1.009, p = .315, d = 0.24, or the soul 
swap, t(116) = 0.744, p = .458, d = 0.246. 

Next, we examined whether participants’ self-reported religiosity 
and belief in an immaterial soul affected their judgments of identity 
change following a brain or a soul swap. An ANOVA revealed no sig
nificant effect of religiosity on participants’ composite scores in the 

Fig. 5. Stimuli and text for Experiment 4. The first and final images were animated, such that the woman morphed into the witch, and the two brains or souls 
exchanged places. 

Fig. 6. Experiment 4. Participants’ explanations for their judgments of whether identity had changed after a brain swap or a soul swap.  
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brain swap condition, F(4) = 0.454, p = .769, η 2 = 0.014, or in the soul 
swap condition, F(4) = 0.433, p = .784, η 2 = 0.015. There was also no 
main effect of belief in souls on participants’ composite scores in the 
brain swap condition, F(4) = 0.999, p = .411, η 2 = 0.031, or in the soul 
swap condition, F(4) = 0.912, p = .460, η 2 = 0.031. 

Finally, we examined the explanations participants provided for 
their responses. Explanations were classified by three independent blind 
coders as relating to one of three categories: body/appearance does/ 
does not define identity; the brain (soul) does/does not define identity; 
or the inner experience or consciousness would be Adam’s/Tom’s. When 
explanations invoked more than one of these categories, they were 
classified according to the category that was judged to be most 
emphasized. Explanations were classified according to the majority 
decision of the independent coders; 6% of explanations were classified 
differently by all three coders, and final classification of these was 
resolved by discussion. 

When participants judged that the identity of the person had 
changed, the most common explanation given in both the brain (70%) 
and soul (56%) conditions was that the brain (or soul, respectively) 
defines identity (see Fig. 6). For example, “Because Identity encom
passes both physical and mental properties of a person. Since the brains 
were switched, that person does not have the same identity.”, or “He has 
Adam’s soul, a whole new being inside of the old Tom body.” However, 
those in the soul condition provided this explanation marginally less 
often than those in the brain condition, Fisher’s Exact Test p = .071. The 
other explanations were given equally often in both conditions, however 
a significantly larger proportion of explanations were uninformative in 
the soul condition (16%) than the brain condition (5%), p = .032. 

Of particular interest were the explanations given when participants 
judged that identity had not changed. Here, the most common expla
nation in both the brain (63%) and soul (70%) conditions was that the 
body or appearance defines identity, and rates of this explanation did 
not differ between conditions, p = .512. Interestingly, whether partici
pants viewed a brain swap or a soul swap, they were equally likely to 
explain that the brain (19%) or soul (9%) does not define identity, p =
.241. For example, one participant in the brain swap condition com
mented that “When I think of identity I think physical qualities like 
blood, fingerprints, and DNA which would remain intact in this sce
nario.”, while another noted that “Most of Tom’s body is physically the 
same. It’s still the same person (minus the brain). If you drop a cell 
phone, it’s external appearance and possibly internal functioning (brain) 
changes, but it’s still the same phone.” Similar reasoning was apparent 
from explanations given in the soul swap condition. One participant 
mentioned that “From the looks, people will still recognize or see him as 
Tom”, while another admitted struggling: [He has the] same body but 
different thoughts and feelings. I wasn’t really sure and it’s a hard 
question to answer - are you who you are inside or are you the body 
too?”. However, despite wrestling with the very issue at stake, this 
participant concluded that the person with Tom’s body and Adam’s soul 
was indeed still Tom. 

Thus, the results of Experiment 4 replicate Experiment 3 in finding 
that, while a majority of participants view a brain swap or soul swap as 
changing a person’s identity, about a third of participants believe that 
identity survives this procedure, even when they were presented with a 
simple and animated version of a brain or soul swap, and provided ex
planations confirming that they understood the scenario. 

13. General discussion 

Across four experiments, we developed a novel training method that 
allowed participants to distinguish between sameness in the sense of 
similarity, and sameness in the sense of identity. Experiments 1 and 2 
suggest that some existing studies of the factors that lead to identity 
change are better thought of as capturing judgments of similarity and 
difference. Across seven types of changes that have been previously 
explored, participants who understood the distinction between 

similarity and identity largely disagreed that any of these changes 
resulted in a new identity. In Experiments 3 and 4, we showed that under 
the right circumstances, such as a full brain transplant or “soul swap”, 
people do judge that identity has changed. 

Participants in Experiments 1 judged that when a person was 
changed due to a brain transplant using “stock tissue”, his numerical 
identity did not change. Between subjects, participants were asked 
whether the identity of “Jim” had changed after one of five types of 
change: visual agnosia (the loss of his ability to recognize objects), 
amnesia (the loss of his autobiographical memories), apathy (the loss of 
his desires), morality (the loss of his moral conscience), or no change. 
For all types of change, participants largely disagreed with the claim that 
Jim’s identity had changed. Further, regardless of whether Jim had not 
changed at all, or had lost his memories, desires, visual abilities, or 
moral conscience, there was no difference in the degree to which par
ticipants thought his identity had changed. This suggests that people do 
not see these kinds of changes as disruptive to identity, and that, 
regardless of the ways in which Jim is different than he was before, Jim 
is still Jim. 

However, when participants were asked about how similar Jim after 
the change was to Jim before the change, they were most likely to agree 
that Jim was not the same when he had lost his moral conscience or his 
desires, and indeed, these were the only judgments in any condition that 
participants agreed with at rates exceeding chance. When Jim had lost 
his memories or his ability to recognize objects, people were at the 
midpoint of the scale, suggesting they moderately agreed (or moderately 
disagreed) that Jim was no longer the same person, in the sense of 
similarity. Further, participants agreed that Jim had changed in all of 
these conditions to a greater extent than they agreed that he had 
changed when the brain transplant hadn’t resulted in any observable 
difference. 

We also included a condition in which participants were asked 
whether the person after the brain transplant was “Still Jim” (Blok et al., 
2005; Nichols & Bruno, 2010; Strohminger & Nichols, 2014). The 
pattern of judgments participants made in this condition was similar to 
the pattern observed when participants were asked about similarity, but 
markedly different from the pattern observed when participants were 
asked about identity. This suggests that when people are asked whether 
Jim is still Jim, they interpret the question to be asking about whether he 
is similar to how he was before. This is in line with the colloquial way 
people say someone “just isn’t himself” after a big change, where it’s 
clear that they don’t mean the person has died and been replaced by 
someone else, but that he isn’t the same as he used to be, in an important 
way. 

These results support the idea that people view certain aspects of the 
self as more central than others, and in particular, support the claim that 
people view morality as especially central to the self (Goodwin, Piazza, 
& Rozin, 2014; Strohminger & Nichols, 2014; Wojciszke, Bazinska, & 
Jaworski, 1998). However, the fact that participants made this judgment 
when considering similarity, but not when considering identity, helps to 
clarify that these previous findings should be interpreted as judgments 
about similarity, rather than numerical identity. 

One concern about the results of Experiment 1 might be that the 
practice task introducing participants to the concepts of similarity and 
identity using objects encouraged participants to respond to the survey 
in a certain way. In particular, since the example of similar objects 
involved two objects that existed at the same time, while the example of 
identical objects involved an object at Time 1 and again at Time 2, one 
might worry that this could convey to participants that any object (or 
person) at Time 1 and Time 2 should be thought of as identical, while 
objects existing at the same time should be thought of as merely similar. 
Since these questions were used as exclusion criteria as well, it is 
possible that the design might have selected for participants who were 
sensitive to this type of demand. However, there are two reasons we are 
not as concerned about this potential problem. The first is that across our 
four studies, all of which include the same practice scenarios, 
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participants differ in their judgments that identity has been maintained 
or disrupted. For example, in both Experiment 3 and Experiment 4, the 
majority of participants agreed that a brain transplant (or “soul swap”) 
would result in a change in numerical identity. This suggests that the 
practice scenarios are not conveying to participants that any two objects 
at Time 1 and Time 2 must be identical. The second reason is that the 
findings across all studies are robust when all the excluded subjects are 
included (see Supplementary Information). This suggests that the results 
were not driven by a selection bias toward only those participants who 
viewed identity in a certain way. 

In Experiment 2, participants considered a new scenario in which a 
brain injury that altered a person’s moral character. Here we observed a 
similar pattern of results to Experiment 1; the change was seen as 
making him significantly different than he was before, but not altering 
his identity. We also explored whether the direction of moral change
—from good to bad, or from bad to good—affected how much change 
participants perceived. Although we expected based on previous 
research (Tobia, 2015) that moral deterioration might be viewed as a 
bigger change than moral improvement, we did not observe any effect of 
the direction of moral change in either the similarity or the identity 
condition, nor even using Tobia’s original “Art and Bart” framing. 

This failure to replicate past findings could be due to a number of 
factors. The most notable difference between Experiment 2 and previous 
studies was the set of warmup questions about identity and similarity 
that participants received at the beginning of the study. Although this 
was designed to inform participants’ judgments about identity, it might 
have affected their judgments about moral change in some way as well. 
However, it is hard to see a mechanism for this influence, and the results 
of the identity condition in Experiment 2 are otherwise similar to those 
seen in Tobia (2015). 

Another possibility, then, is that people are viewed as equally 
changed regardless of whether they become morally better or morally 
worse. While Tobia (2015) found an effect of the direction of moral 
change in both of his studies, other findings have been mixed. Another 
set of studies on identity change due to addiction found a stronger effect 
of deterioration in 5 of 7 studies, but failed to replicate this effect in a 
direct replication of one study, and failed to find it altogether in another 
(Earp et al., 2019). Finally, Molouki and Bartels (2017) found that 
improvement in the self was less disruptive to personal continuity than 
deterioration in the self, but found that this was dependent on the 
deterioration being unexpected. If deterioration was expected then 
improvement was more disruptive to continuity, suggesting that it is the 
expectation, rather than the direction of improvement that is driving 
this effect. 

The issue of whether deterioration and improvement are viewed 
differently is relevant to a recent proposal raised by Knobe (2021) that 
bears on our current studies. Discussing the findings of Tobia (2015), 
Knobe argues that “there is a sense in which the man after the accident is 
obviously Phineas”—for instance, if he went to the bank to withdraw 
money, nobody would tell him that he cannot draw money from Phi
neas’ account. He concludes—as we have argued here—that personal 
identity persists despite these changes (see also Starmans & Bloom, 
2018a, 2018b). But Knobe then wonders what might be going on when 
people deny that Phineas is still Phineas, and here his proposal is 
different from our own. 

We have argued that this denial concerns the concept of similar
ity—that someone who says that Phineas is “no longer Phineas” means, 
in this context, that he is highly dissimilar to Phineas before the acci
dent. Knobe’s alternative draws on work on “dual-character concepts” 
(e.g., Knobe, Prasada, & Newman, 2013). He gives the example of 
“scientist”: Imagine a physics professor who spends her time running her 
lab and writing papers, but doesn’t care about the truth and dogmati
cally clings to her theories regardless of the data. In such circumstances, 
people will agree both that “there is a sense in which this person is a 
scientist” and “Ultimately when you think about what it really means to 
be a scientist, you have to say that this person is not truly a scientist”. 

The first notion is technical and definitional—the professor can accu
rately describe her profession as “scientist” when doing her taxes. The 
second notion is more normative: she is not truly a scientist because she 
doesn’t act in keeping with the values we associate with scientists. 
Knobe suggests that the same thing might be happening with Phineas; 
there is a sense in which, after the accident, he is still Phineas, and 
another sense in which he is not truly Phineas, because he has lost the 
values that were essential to being Phineas. As Knobe notes, this 
normative interpretation of what it means to say Phineas is no longer 
Phineas nicely accords with the finding that morality is especially 
important when making this judgment. 

Our current results do not refute this view—while they suggest that 
personal identity is not what people are responding to, they were not 
designed to pull apart the similarity interpretation from this dual 
character alternative. We will note, however, that Knobe’s theory is 
supported by the original Tobia (2015) finding that Phineas is more 
likely to be seen as ceasing to be Phineas if he goes from good to bad 
(losing his normative qualities) than if he does from bad to good (see 
also De Freitas, Cikara, et al., 2017 for a similar finding regarding en
tities such as nations, musical bands, and universities). However, we did 
not find this asymmetry in our studies, either for similarity judgments or 
identity judgments. If this original finding does not turn out to be robust, 
and if Phineas ceases to be Phineas (in this specific sense) even if he 
becomes a better person, it would be more consistent with an analysis 
based on similarity. Regardless, we see Knobe’s alternative as a very 
interesting proposal, well worth pursuing in future research. 

To reiterate, Experiments 1 and 2 explored scenarios in which in
dividuals have brain damage of varying severity. Participants’ responses 
suggest that in such cases they see these individuals as dissimilar to their 
original selves, but not changing in their numerical identity. Experi
ments 3 and 4 use the same general methodology to explore a different 
set of cases, in which an individual is the recipient of some or all of 
another individual’s brain (“brain transplant”, Experiments 3; “brain 
swap”, Experiment 4) or is the recipient of another soul (“soul swap”, 
Experiment 4). Participants are then asked about the extent to which 
identity was preserved across the transformation. 

Here we expected a very different pattern of responses. Both philo
sophical analyses (e.g., Locke, 1959) and common sense predict that 
these cases involve identity changes. Indeed, there are numerous novels, 
movies, and television shows where one person has their brain, or “soul” 
transplanted to the second person, and it’s clear that the recipient is the 
original person. The IMDB synopsis of the movie Freaky Friday, for 
instance, is “An overworked mother and her daughter do not get along. 
When they switch bodies, each is forced to adapt to the other’s life for 
one freaky Friday.” (Freaky Friday, 2003). As we are writing this, the 
movie “Freaky” is showing; in this movie—according to the Wikipedia 
summary —a teenager “unintentionally switches bodies with a middle- 
aged serial killer” (Freaky (Film), 2021). Note that even the phrase 
“switch(es) bodies” assumes that the identity of one character persists 
across the transfer. Similarly, there is a genre of “brain transplant” 
movies where a similar supposition is made—the person follows the 
brain. (As Dennett (2017) jokingly observed, the brain is the only organ 
of which it’s better to be a donor than a recipient.) 

Unlike the cases explored in Experiments 1 and 2, however, these 
scenarios are more common in fiction than in reality. Still, this inquiry 
may help to inform future bioethical questions, if, for example, it be
comes possible to transplant brain tissue, to replace certain brain func
tions with technology, or to “sequence” an individual brain in a similar 
way as the human genome has been sequenced. Further, Experiments 3 
and 4 help address a potential methodological concern: perhaps the low 
level of identity-change responses in the first two studies reflect some 
incidental feature of our training and would apply to all scenarios, even 
those where, by hypothesis, identity actually does change. 

This was not the case; as predicted, the majority of the responses in 
Experiment 3 and 4 asserted that the individual’s identity changed. If 
someone’s body receives a new brain or a new soul, most of our subjects 
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believe that the original identity of the body is lost. (Presumably these 
participants would say that the individual is now the person whose brain 
or soul has occupied that body, though we did not test this.) Hence, in 
these studies probing the intuitions of an online participant pool we get 
the same intuition that one regularly sees when people watch a movie 
such as Freaky or read a book like The Tale of the Body Thief (Rice, 1992). 

We end with a puzzle, however. We are surprised by how many 
participants did not see the exchange as transferring identity. In Exper
iment 3, 36% of participants denied that Tom was a different person 
after a complete brain swap. Experiment 4 used animation to make the 
particulars of the exchange as obvious as possible, and also included a 
soul swap, and, contrary to what we expected, these differences made 
hardly any difference—37% of the subjects denied that Tom was a 
different person after the brain swap and 36% denied that he was a 
different person after a soul swap. 

This might be for an uninteresting reason—lack of thoughtfulness on 
the part of the participants. All of our studies had a relatively high 
exclusion rate; and in Experiment 3, 13% of the remaining participants 
said that there was a change in identity after a kidney transplant, 
perhaps indicating a lack of reflection. 

Still, and consistent with the explanations participants provided for 
their answers, there might be a more interesting reason for the relatively 
high rates of holdouts. Perhaps having one’s brain or soul replaced is not 
psychologically sufficient to create an identity shift. This might explain 
why movies often provide additional scaffolding to support the identity- 
shift interpretation. For instance, when the female teenager character in 
Freaky “occupies” the body of the middle-aged serial killer (played by 
the middle-aged male actor, Vince Vaughn), we hear her thoughts in the 
voice of the teenage actress, Kathryn Newton, which helps us deal with 
the incongruity of a body that doesn’t match the self. It might also be 
that people do not inevitably associate the brain, or even the soul, with 
the self. (Vampires are said to lack souls, but they do seem to have 
conscious selves, and viewers seem to readily accept this premise). These 
are speculations, of course, but they can be explored through further 
modifications of the scenarios and methods developed here. 

In sum, our results suggest that we can disentangle intuitions about 
similarity and identity in reasoning about radical personal changes. 
Cases of brain damage, including those which lead to moral changes, are 
thought of primarily as making a person different, while not changing 
their identity; while cases of brain/soul transplants are seen as changes 
in identity (though less robustly than one might expect). We see this 
work as a contribution to an exciting line of research exploring a ques
tion that lies on the interface between psychology and philosophy: How 
do we make sense of personal change? 

Acknowledgments 

Research was supported by a grant from the Natural Sciences and 
Engineering Research Council of Canada awarded to CS and a University 
of Toronto Excellence Award awarded to MF. 

Appendix A. Supplementary data 

All data available on OSF: https://osf.io/f3j7q/. Supplementary data 
to this article can be found online at https://doi.org/10.1016/j.cognitio 
n.2021.104953. 

References 

Aristotle. (1907). Trans. De Anima [R.D. Hicks, trans.]. Cambridge: University Press.  
Bartels, D. M., Kvaran, T., & Nichols, S. (2013). Selfless giving. Cognition, 129(2), 

392–403. 
Bartels, D. M., & Rips, L. J. (2010). Psychological connectedness and intertemporal 

choice. Journal of Experimental Psychology: General, 139(1), 49. 
Bartels, D. M., & Urminsky, O. (2011). On intertemporal selfishness: How the perceived 

instability of identity underlies impatient consumption. Journal of Consumer 
Research, 38(1), 182–198. 

Berscheid, E., Walster, E., & Barclay, A. (1969). Effect of time on tendency to compensate 
a victim. Psychological Reports, 25(2), 431–436. 

Blok, S., Newman, G., Behr, J., & Rips, L. J. (2001). Inferences about personal identity. In 
Proceedings of the twenty-third annual conference of the cognitive science society (pp. 
80–85). 

Blok, S. V., Newman, G., & Rips, L. J. (2005). Individuals and their concepts. In 
Categorization inside and outside the laboratory: Essays in honor of Douglas L. Medin (pp. 
127–149). American Psychological Association.  

Brewer, M. B. (1979). In-group bias in the minimal intergroup situation: A cognitive- 
motivational analysis. Psychological Bulletin, 86(2), 307. 

Butler, J. (1736/2008). Of personal identity. In The analogy of religion (pp. 99–106). New 
York, NY: Robert Carter and Brothers. (Reprinted in Perry, 2008). 

Byrne, D., Clore, G. L., Jr., & Worchel, P. (1966). Effect of economic similarity- 
dissimilarity on interpersonal attraction. Journal of Personality and Social Psychology, 
4(2), 220. 

Chen, S. Y., Urminsky, O., & Bartels, D. M. (2016). Beliefs about the causal structure of 
the self-concept determine which changes disrupt personal identity. Psychological 
Science, 27(10), 1398–1406. 

Chudek, M., McNamara, R. A., Birch, S., Bloom, P., & Henrich, J. (2018). Do minds 
switch bodies? Dualist interpretations across ages and societies. Religion, Brain & 
Behavior, 8(4), 354–368. 

Corriveau, K. H., Pasquini, E. S., & Harris, P. L. (2005). “If it’s in your mind, it’s in your 
knowledge”: Children’s developing anatomy of identity. Cognitive Development, 20 
(2), 321–340. 

Damasio, H., Grabowski, T., Frank, R., Galaburda, A. M., & Damasio, A. R. (1994). The 
return of Phineas Gage: Clues about the brain from the skull of a famous patient. 
Science, 264(5162), 1102–1105. 

De Freitas, J., Cikara, M., Grossmann, I., & Schlegel, R. (2017). Origins of the belief in 
good true selves. Trends in Cognitive Sciences, 21(9), 634–636. 

De Freitas, J., Cikara, M., Grossmann, I., & Schlegel, R. (2018). Moral goodness is the 
essence of personal identity. Trends in Cognitive Sciences, 22(9), 739–740. 

De Freitas, J., Sarkissian, H., Newman, G. E., Grossmann, I., De Brigard, F., Luco, A., & 
Knobe, J. (2018). Consistent belief in a good true self in misanthropes and three 
interdependent cultures. Cognitive Science, 42, 134–160. 

De Freitas, J., Tobia, K. P., Newman, G. E., & Knobe, J. (2017). Normative judgments and 
individual essence. Cognitive Science, 41, 382–402. 

Dennett, D. C. (2017). Brainstorms: Philosophical essays on mind and psychology. MIT Press.  
Doise, W., Csepeli, G., Dann, H. D., Gouge, C., Larsen, K., & Ostell, A. (1972). An 

experimental investigation into the formation of intergroup representations. 
European Journal of Social Psychology, 2(2), 202–204. 

Dranseika, V. (2017). On the ambiguity of ‘the same person’. AJOB Neuroscience, 8(3), 
184–186. 

Earp, B. D., Skorburg, J. A., Everett, J. A., & Savulescu, J. (2019). Addiction, identity, 
morality. AJOB Empirical Bioethics, 10(2), 136–153. 

Forstmann, M., & Burgmer, P. (2015). Adults are intuitive mind-body dualists. Journal of 
Experimental Psychology: General, 144(1), 222. 

Freaky (Film). (2021, March 6). In Wikipedia. https://en.wikipedia.org/w/index.php?ti 
tle=Freaky_(film)&oldid=1010582799. 

Freaky Friday. (2003, August 6). IMDB. Retrieved from https://www.imdb.com/title/tt 
0322330/. 

Freed, D. J. (1974). Grounds for divorce in the American jurisdictions (as of June 1, 
1974). Family Law Quarterly, 401–423. 

Garfield, J. L., Nichols, S., Rai, A. K., & Strohminger, N. (2015). Ego, egoism and the 
impact of religion on ethical experience: What a paradoxical consequence of 
Buddhist culture tells us about moral psychology. The Journal of Ethics, 19(3–4), 
293–304. 

Gomez-Lavin, J., & Prinz, J. (2019). Parole and the moral self: Moral change mitigates 
responsibility. Journal of Moral Education, 48(1), 65–83. 

Goodwin, G. P., Piazza, J., & Rozin, P. (2014). Moral character predominates in person 
perception and evaluation. Journal of Personality and Social Psychology, 106(1), 148. 

Hall, D. G. (1998). Continuity and the persistence of objects: When the whole is greater 
than the sum of the parts. Cognitive Psychology, 37, 28–59. 

Heiphetz, L., Strohminger, N., Gelman, S. A., & Young, L. L. (2018). Who am I? The role 
of moral beliefs in children’s and adults’ understanding of identity. Journal of 
Experimental Social Psychology, 78, 210–219. 

Heiphetz, L., Strohminger, N., & Young, L. L. (2017). The role of moral beliefs, memories, 
and preferences in representations of identity. Cognitive Science, 41(3), 744–767. 

Kalmijn, M., & Vermunt, J. K. (2007). Homogeneity of social networks by age and marital 
status: A multilevel analysis of ego-centered networks. Social Networks, 29(1), 25–43. 

Klohnen, E. C., & Luo, S. (2003). Interpersonal attraction and personality: What is 
attractive–self similarity, ideal similarity, complementarity or attachment security? 
Journal of Personality and Social Psychology, 85(4), 709. 

Knobe. (2021). Personal identity and dual character concepts (forthcoming). 
Knobe, J., Prasada, S., & Newman, G. (2013). Dual character concepts and the normative 

dimension of conceptual representation. Cognition, 127, 242–257. 
Locke, J. (1959), 1632–1704/. An essay concerning human understanding. New York: 

Dover Publications. 
Miller, A. G. (1972). Effect of attitude similarity-dissimilarity on the utilization of 

additional stimulus inputs in judgments of interpersonal attraction. Psychonomic 
Science, 26(4), 199–203. 

Molouki, S., & Bartels, D. M. (2017). Personal change and the continuity of the self. 
Cognitive Psychology, 93, 1–17. 

Newman, G. E., Bloom, P., & Knobe, J. (2014). Value judgments and the true self. 
Personality and Social Psychology Bulletin, 40(2), 203–216. 

Newman, G. E., De Freitas, J., & Knobe, J. (2015). Beliefs about the true self explain 
asymmetries based on moral judgment. Cognitive Science, 39(1), 96–125. 

M. Finlay and C. Starmans                                                                                                                                                                                                                   

https://osf.io/f3j7q/
https://doi.org/10.1016/j.cognition.2021.104953
https://doi.org/10.1016/j.cognition.2021.104953
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0005
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0010
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0010
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0015
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0015
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0020
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0020
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0020
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0025
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0025
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0030
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0030
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0030
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0035
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0035
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0035
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0040
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0040
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0045
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0045
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0050
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0050
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0050
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0055
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0055
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0055
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0060
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0060
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0060
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0065
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0065
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0065
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0070
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0070
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0070
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0075
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0075
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0080
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0080
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0085
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0085
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0085
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0090
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0090
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0095
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0100
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0100
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0100
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0105
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0105
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0110
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0110
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0115
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0115
https://en.wikipedia.org/w/index.php?title=Freaky_(film)&amp;oldid=1010582799
https://en.wikipedia.org/w/index.php?title=Freaky_(film)&amp;oldid=1010582799
https://www.imdb.com/title/tt0322330/
https://www.imdb.com/title/tt0322330/
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0130
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0130
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0135
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0135
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0135
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0135
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0140
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0140
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0145
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0145
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0150
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0150
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0155
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0155
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0155
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0160
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0160
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0165
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0165
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0170
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0170
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0170
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0175
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0180
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0180
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0185
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0185
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0190
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0190
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0190
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0195
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0195
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0200
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0200
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0205
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0205


Cognition 218 (2022) 104953

13

Nichols, S., & Bruno, M. (2010). Intuitions about personal identity: An empirical study. 
Philosophical Psychology, 23(3), 293–312. 

Nichols, S., Strohminger, N., Rai, A., & Garfield, J. (2018). Death and the self. Cognitive 
Science, 42, 314–332. 

Olson, E. (1997). The human animal: Personal identity without psychology. New York: 
Oxford University Press.  

Parfit, D. (1984). Reasons and persons (OUP Oxford). 
Plato, Phaedo. (1986). Trans. D. Bostock. Oxford: Clarendon Press.  
Reid, T. (1785/1850). Essays on the intellectual powers of man. In J. Walker (Ed.), 

Abridged ed. Cambridge, MA: John Bartlett.  
Rice, A. (1992). The tale of the body thief. Knopf.  
Rips, L. J., Blok, S., & Newman, G. (2006). Tracing the identity of objects. Psychological 

Review, 113(1), 1. 
Rose, D., Schaffer, J., & Tobia, K. (2020). Folk teleology drives persistence judgments. 

Synthese, 197(12), 5491–5509. 
Scholl, B. J. (2007). Object persistence in philosophy and psychology. Mind & Language, 

22(5), 563–591. 
Schwenkler, J., Byrd, N., Lambert, E., & Taylor, M. (2021). One: But not the same. 

Philosophical Studies, 1–13. 
Shoemaker, S. (1963). Self-knowledge and self-identity. Ithaca: Cornel University Press.  
Silka, L. (1984). Intuitive perceptions of change: An overlooked phenomenon in person 

perception? Personality and Social Psychology Bulletin, 10(2), 180–190. 
Silka, L. (2012). Intuitive judgments of change. Springer Science & Business Media.  
Singh, R., & Ho, S. Y. (2000). Attitudes and attraction: A new test of the attraction, 

repulsion and similarity-dissimilarity asymmetry hypotheses. British Journal of Social 
Psychology, 39(2), 197–211. 

Singh, R., & Tan, L. S. (1992). Attitudes and attraction: A test of the similarity-attraction 
and dissimilarity-repulsion hypotheses. British Journal of Social Psychology, 31(3), 
227–238. 

Spelke, E., Kestenbaum, R., Simons, D. J., & Wein, D. (1995). Spatiotemporal continuity, 
smoothness of motion and object identity in infancy. British Journal of Developmental 
Psychology, 13, 113–142. 

Starmans, C., & Bloom, P. (2011). What do you think you are? Annals of the New York 
Academy of Sciences, 1234(1), 44–47. 

Starmans, C., & Bloom, P. (2018a). Nothing personal: What psychologists get wrong 
about identity. Trends in Cognitive Sciences, 22(7), 566–568. 

Starmans, C., & Bloom, P. (2018b). If you become evil, do you die? Trends in Cognitive 
Sciences, 22(9), 740–741. 

Strohminger, N., Knobe, J., & Newman, G. (2017). The true self: A psychological concept 
distinct from the self. Perspectives on Psychological Science, 12(4), 551–560. 

Strohminger, N., & Nichols, S. (2014). The essential moral self. Cognition, 131, 159–171. 
Strohminger, N., & Nichols, S. (2015). Neurodegeneration and identity. Psychological 

Science, 26(9), 1469–1479. 
Tierney, H., et al. (2014). How many of us are there? In J. Sytsma (Ed.), Advances in 

experimental philosophy of mind (pp. 181–202). 
Tobia, K. P. (2015). Personal identity and the Phineas Gage effect. Analysis, 75(3), 

396–405. 
Williams, B. (1970). The self and the future. The Philosophical Review, 79(2), 161–180. 
Wojciszke, B., Bazinska, R., & Jaworski, M. (1998). On the dominance of moral 

categories in impression formation. Personality and Social Psychology Bulletin, 24(12), 
1251–1263. 

Xu, F., & Carey, S. (1996). Infants’ metaphysics: The case of numerical identity. Cognitive 
Psychology, 30, 111–153. 

M. Finlay and C. Starmans                                                                                                                                                                                                                   

http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0210
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0210
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0215
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0215
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0220
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0220
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0225
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0230
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0235
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0235
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0240
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0245
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0245
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0250
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0250
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0255
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0255
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0260
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0260
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0265
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0270
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0270
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0275
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0280
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0280
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0280
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0285
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0285
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0285
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0290
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0290
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0290
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0295
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0295
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0300
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0300
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0305
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0305
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0310
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0310
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0315
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0320
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0320
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0325
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0325
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0330
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0330
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0335
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0340
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0340
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0340
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0345
http://refhub.elsevier.com/S0010-0277(21)00376-0/rf0345

	Not the same same: Distinguishing between similarity and identity in judgments of change
	1 Experiment 1
	2 Method
	2.1 Participants
	2.2 Procedure

	3 Results and discussion
	3.1 Which changes disrupt similarity and identity?

	4 Experiment 2
	5 Method
	5.1 Participants
	5.2 Procedure

	6 Results and discussion
	7 Experiment 3
	8 Method
	8.1 Participants
	8.2 Procedure

	9 Results
	10 Experiment 4
	11 Method
	11.1 Participants
	11.2 Procedure

	12 Results
	13 General discussion
	Acknowledgments
	Appendix A Supplementary data
	References


