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In this paper, we present and discuss the findings of two experiments about reference 
change. Cases of reference change have sometimes been invoked to challenge 
traditional versions of semantic externalism, but the relevant cases have never been 
tested empirically. The experiments we have conducted use variants of the famous 
Twin Earth scenario to test folk intuitions about whether natural kind terms such as 
‘water’ or ‘salt’ switch reference after being constantly (mis)applied to different kinds. 
Our results indicate that this is indeed so. We argue that this finding is evidence against 
Saul Kripke’s causal-historical view of reference, and at least provisional evidence in favor 
of the causal source view of reference as suggested by Gareth Evans and Michael Devitt.
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1. Introduction

Descriptivism holds that the links between proper names and their referents are estab-
lished by the definite descriptions which speakers associate with them (e.g., Frege 1948; 
Russell 1905; Searle 1958). Kripke (1980) challenged descriptivism and proposed what 
became known as the causal-historical view of reference. On this view, the reference of 
a proper name is fixed by ostension or a reference-fixing description. Once reference 
is fixed in this way, it is preserved through communicative chains. Importantly, this 
does not require the speaker to know how the term was used before; the mere intention 
to use it as it has previously been used suffices for successful reference.
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Kripke argues that a view along these lines not only applies to proper names 
but also to natural kind terms. This requires supplementing the causal theory of 
reference with a view of natural kinds. According to Kripke’s natural kind essen-
tialism, natural kinds like water and gold are constituted by their essential prop-
erties. Consequently, he argues, natural kind terms denote all and only instances 
of the kind to which the term was fixed via introduction. For instance, when a 
speaker introduces the term ‘water’ to refer to watery stuff like that before her, 
then all and only those entities which share the essential properties of this liquid 
stuff will fall within the extension of ‘water’. Again, speakers, including those 
who introduce a term, need not know what these essential properties are—the 
mere intention to use the term in the same way in which it was introduced is 
sufficient.1

Largely due to Kripke’s and Putnam’s enormous influence, descriptivism 
became rather unfashionable. However, in the past two decades, Kripke-Put-
nam-style externalism has come under attack from experimental philosophy. 
A number of independently conducted studies seem to show that a significant 
minority of lay people respond to the relevant thought experiments (e.g., the 
Gödel case or the Twin Earth scenario) in ways that are predicted by descrip-
tivist rather than externalist views (e.g., Machery et  al. 2004). Furthermore, it 
seems that people’s intuitions about such cases vary on the basis of presum-
ably irrelevant influences such as culture (Machery et al. 2004; 2010; 2015; Bee-
bee & Undercoffer 2015; 2016; Sytsma Livengood, Sato, & Oguchi 2015) or gender 
(Buckwalter & Stich 2015).2 In light of these findings, it is now less clear how 
robust the externalist case judgments really are.3

However, descriptivism is not the only rival to the Kripkean view. There is 
also an important but often neglected in-house dispute between proponents of 
different broadly causal theories of reference. On Kripke’s own view, the caus-
al-historical view, descriptive content is not necessary for successful reference. 
Although they share (and predict) the Kripkean case judgments against descrip-
tivism, Evans (1973) and Devitt (1981) propose what we will call the causal 
source view of reference. Just like Kripke’s view, this view takes reference to be 
established by causal relations rather than semantic fit between an associated 
description and the referent; but unlike Kripke’s, this view does not take the rel-
evant causal relation to hold between the original act of baptism and the term’s 

1. For discussion and criticism of natural kind essentialism, see, e.g., Koslicki (2008), and 
Häggqvist and Wikforss (2015).

2. But see Adleberg, Thompson, and Nahmias (2015) and Seyedsayamdost (2015) for failed 
replications of the gender effects reported by Buckwalter and Stich.

3. See Braisby, Franks, and Hampton (1996), and Jylkkä, Railo, and Haukioja (2009) for more 
empirical testing of the Kripkean view of natural kind terms; see Häggqvist and Wikforss (2015) 
for discussion. See ch. 2 of Machery (2017) for a useful summary of the existing data.
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current use, but rather between the item’s properties and the mental content that 
the subject associates with the term in question. The resulting view has it that 
descriptive content does, after all, play a role in reference determination. But in 
contrast to descriptivist views, the referent is not determined by the content of 
the description, but rather by what happens to be its causal source. Devitt and 
particularly Evans argue that the causal source view fares a lot better than the 
causal-historical view when it comes to cases of reference change. Both authors 
put forward a number of cases in which a term intuitively switches reference in 
ways that their views would predict but which are left unexplained by the caus-
al-historical view.4

The cases used by Evans and Devitt to argue for a modification of Krip-
ke’s original view have never been tested empirically. This paper fills this gap 
by presenting the results of two experiments we conducted on such cases. In 
these experiments, lay people were asked to assess whether a natural kind term 
switches reference despite the language users having the intention to preserve 
the original reference. The results of our experiments provide evidence against 
Kripke’s causal-historical view, and support causal source views along the lines 
of Evans’s and Devitt’s (with one caveat: see Section 4). They also show that the 
typical externalist case judgments—those shared by Kripke, Evans and Devitt—
are more widespread (at least among native English speakers) than previous 
studies suggest. Taken together, this gives experimental support to the causal 
source view of reference (at least with respect to native English speakers).5

The structure of the paper is as follows. In Section  2, we sketch both the 
causal-historical view and the causal source view of natural kind terms and explain 
why, despite apparent similarities, they are committed to diverging case judg-
ments in cases of alleged reference change. In Section 3, we state the results of our 
(preregistered) online experiments, showing that people’s truth value judgments 
support the causal source view rather than the causal-historical view. In Section 4, 
we discuss the methodology and results of our experiments in more detail, also 
indicating an important caveat concerning the interpretation of our data.

4. See also Fine (1975) for this line of critique against Kripke’s and Putnam’s views about 
reference.

5. Tobia, Newman, and Knobe (2020) recently investigated how people categorize natural 
kinds. An interesting finding of their study is that people’s judgments about natural kinds exhibit 
a dual character pattern: they are not driven by just one, but instead by two separate sets of cri-
teria. These different sets of criteria generate opposing verdicts in Twin Earth cases, hence the 
complexity and ambivalence of how people react to them. It would be interesting to investigate the 
philosophical significance of these findings with respect to causal theories of reference. However, 
since the main task of this paper—to investigate intuitions about reference change and to use them 
to adjudicate between two versions of the causal theory of reference—is largely orthogonal to the 
dual character hypothesis, this will have to wait for another occasion.
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2. �The Causal-Historical View, the Causal Source View, and 
Reference Change

Kripke’s causal-historical view of reference, formulated for natural kind terms, 
has the following two elements:

Reference-Fixing. The reference of a natural kind term t is established 
via ostension or a reference-fixing description of a set of paradigm 
instances of a kind k. A mechanism of implicit or explicit generaliza-
tion makes sure that all and only tokens of k are in the extension of t. 
Whether or not a token belongs to k is a matter of whether the token 
has the relevant shared essential properties.

Reference-Preservation. Once reference is established, it can easily be trans-
mitted via chains of communication. For a speaker to gain the ability 
to refer to a kind k with the term t, it is sufficient that she hears some-
one use t correctly, and that she intends to use t just as this person did.

Kripke presents the above view as a “picture” rather than a theory (Kripke 1980: 93). 
As a consequence, not all of the notions he uses to describe this picture are precisely 
defined. This is mostly unproblematic for our purposes. However, one thing that 
needs clarification is the notion of an intention. Kripke writes that a speaker “must . . .  
intend when he learns [a term] to use it with the same reference as the man from  
whom he heard it” (1980: 96). There is a de re and a de dicto reading of this passage. 
On the de re reading, a person must have the same intention as the person from whom 
she heard the name, that is, the intention to refer to a particular object or person. On 
the de dicto reading, a person must have the intention to use the term in the same way 
as this other person did (however that was). However, both of these readings pose 
far too demanding conditions on successful reference to be consistent with Kripke’s 
overall view. We therefore opt for a minimal reading, according to which it is gen-
erally sufficient for successful reference preservation that a person does not have the 
intention of using the term differently than those from whom she heard it.

Among those who are generally sympathetic to causal views about reference, 
some have raised concerns about Kripke’s particular implementation of it. In 
this vein, Gareth Evans (1973) argues that Kripke’s view is unable to accommo-
date the phenomenon of a name changing reference. But since cases of reference 
change seem not only possible but actual, Evans thinks of such cases as coun-
terexamples to the Kripkean view. These cases share a common structure: First, 
a name is properly fixed to refer to an individual. Then someone mistakenly 
applies the term to a new individual. Others go on borrowing the term from the 
transgressor. Over time, the new usage becomes so dominant that it seems the 
name has permanently switched reference. Evans illustrates this phenomenon 
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with two example cases: the case of ‘Madagascar’, which once referred to parts 
of the African mainland but now (apparently) refers to the East-African island 
(even though, supposedly, nobody had the intention of breaking the original ref-
erence); and the case of ‘Jack’ and ‘John’, the names of two accidentally switched 
babies which now (apparently) have correspondingly switched reference.

The close analogy which many externalists see between proper names and 
natural kind terms suggests that something similar could happen for natural 
kind terms as well (Fine 1975; Koch 2021a). Suppose the term ‘water’ was intro-
duced to denote a set of paradigm instances of water, and everybody in the 
language community has the intention of using the term accordingly, although 
nobody knows about the chemical constituents of water. Now a group of people 
go to Twin Earth, an uninhabited planet with a liquid indistinguishable from 
water except that it consists of XYZ rather than H2O. If the group of Earthlings 
nevertheless continue calling this substance ‘water’, then after some time what 
‘water’ refers to will switch from (merely) H2O to (also) XYZ.

Notice that the case description above implies that there is something wrong with 
the causal-historical view. On this view, a proper introduction plus the intention to 
preserve the original reference by later speakers is sufficient to preserve reference. 
But both of these conditions are satisfied in the above cases: ‘Madagascar’ referred 
to parts of the mainland, and nobody had the intention of changing its reference, but 
nevertheless it did change. The same holds, mutatis mutandis, for the other cases.6

Evans uses these cases to motivate a different kind of causal theory of ref-
erence. As he puts it, the problem with Kripke’s causal-historical view is that 
Kripke “has mislocated the causal relation; the important causal relation lies 
between [an] item’s states and doings and the speaker’s body of information—
not between the item’s being dubbed with a name and the speaker’s contempo-
rary use of it” (Evans 1973: 197). This yields the following view about reference 
determination: The reference of a proper name/natural kind term is “the source 
of causal origin of the body of information that S has associated with it” (1973: 
197.). A similar view is also proposed by Devitt, according to whom the refer-
ence of a proper name/natural kind term as used by a speaker S is the object that 
grounds those thoughts of S which dispose S to use the term (Devitt 1981).7

6. To be fair, Kripke acknowledges the possibility of reference change and briefly considers 
the explanation that “a present intention to refer to a given entity . . . overrides the original inten-
tion to preserve reference in the historical chain of transmission” (Kripke 1980: 163). But since 
he does not specify the conditions for such “overriding” to take place, we do not know how to 
incorporate this idea into his general view of reference determination. Indeed, Kripke admits that 
reference change “requires more apparatus than [he has] developed here” and therefore suggests 
leaving the problem for further work (1980: 163).

7. Evans states his view only with respect to proper names, not natural kind terms. But the 
view can be generalized from names to natural kind terms in the usual externalist manner (Devitt 
1981: esp. ch. 7; Devitt & Sterelny 1999).
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As it stands, the causal source view leaves many details undeveloped. In 
this respect, it resembles the rather pictorial nature of Kripke’s articulation of 
the causal-historical view. For instance, Evans’s view is complicated by the 
fact that people will typically associate all sorts of different information with 
a name—information that may easily be causally derived from different indi-
viduals or kinds. Devitt’s view faces a similar challenge. Speakers’ dispositions 
to use terms will often be grounded in different objects or kinds of objects. To 
account for this, Evans introduces the notion of dominance, and states that ref-
erence is determined by what happens to be the dominant causal source of the 
information that one associates with a name (Evans 1973: 199f.). Although this 
idea seems plausible, it needs to be spelled out in more detail. Evans notes that 
dominance is not a purely quantitative issue and mentions other factors that 
will be involved, but his remarks hardly amount to a worked-out theory (1973: 
201). Moreover, if one is to apply the causal source view to natural kind terms, 
one needs a plausible answer to the qua problem—the problem that any given 
object instantiates many different natural kinds and that it is thus unclear which 
of them is selected (cf. Devitt & Sterelny 1999; LaPorte 2004; Thomasson 2007). 
Dickie (2015: ch. 5.2) also argues that even a refined version of Evans’s view 
faces difficulties in accounting for the intuitive judgments about some particular 
cases. An overall defense of the causal source view requires addressing these 
and potentially further intricacies. The aim of this paper, however, is more mod-
est, namely to compare whether its predictions about cases of (alleged) reference 
change are more intuitive than those made by the causal-historical view. For this 
reason, we can set these further intricacies aside and operate with the simple 
version of the view stated above.

Unlike the causal-historical view, the causal source view allows for unin-
tentional reference change in cases like the above. Using the example of ‘water’, 
this might work as follows. When the Earthlings go to Twin Earth, all their 
‘water’-associated beliefs are causally grounded in water, that is, H2O. So, when 
they arrive on Twin Earth, their ‘water’-involving utterances will be about water, 
not twin water. However, as time passes, more and more of the information they 
associate with ‘water’ will become grounded in twin water, as all the experiences 
they have on Twin Earth involve twin water rather than water. For this reason, 
the reference of ‘water’, in their mouths, will shift from excluding XYZ to includ-
ing it, and eventually perhaps even to excluding H2O altogether.8

8. Although the above cases are all instances of unintentional reference change, Koch argues 
that the causal source view works as a model for intentional reference change as well and thus 
provides a useful metasemantics for conceptual engineering. See Koch (2021b) for a detailed expo-
sition of the view; see Koch (2021a; 2021c) for arguments to the effect that the causal source view 
gives us some degree of meaning control.
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Evans (1982) discusses a hypothetical case of reference change that adds 
important detail to this rather schematic outline (see also Dickie 2015: ch. 5.2 
for discussion). In particular, Evans mentions three different phases of reference 
change. In phase 1, an individual or entity x is switched with y without anybody 
noticing. Evans remarks that “[a]t this early point . . . the name ‘NN’, as used by 
anyone who participates in this practice, still refers to x” (Evans 1982: 388). In 
phase 2, we suppose that the substitution of x and y goes unnoticed and that y is 
continuously recognized by the community as NN. Information that is causally 
derived from y is now disseminated among the members of the community. At 
the same time, however, some information that is derived from x remains. “At 
this point”, Evans argues, “we can say that the name ‘NN’ . . . no longer has a 
referent. The persistent identification of y as NN has undermined the connection 
which tied the name uniquely to x” (1982: 389).

Evans notes that, in theory, we can imagine a phase 3 in which the name 
‘NN’ has unambiguously switched reference to y:

there is no theoretical obstacle to the loss of all information derived from 
x; and when this happens, the name may finally be regarded as a name 
of y. There is a group of speakers who call y ‘NN’—who know y as NN—
and no group of speakers who know anything else as NN is relevant any 
longer. (1982: 390)

However, it is important to stress that reaching phase 3 will typically be hin-
dered by practical hurdles, because it is so very hard to erase all, or even close 
to all, information that is derived from x and which people associate with ‘NN’ 
from a community, especially when people are not aware of the fact that x and y 
are not identical. Evans argues that even if we suppose a gradual replacement of 
the members of the community who knew x by members who only know y, we 
should still expect ambiguous reference, because

there may remain .  .  . a good deal of information derived from x, and 
these are traces . . . of using the name to refer to x. So long as any serious 
quantity of these traces remains, the practice can still reasonably be said 
to embody a confusion. (1982: 390)

Reference change, according to this view, is messy, and dependent on numer-
ous contingent factors, such as people’s memory and the demographics of the 
community. So although the causal source view predicts a significant change 
of reference in the direction of the new entity, it does not predict that this 
entity is the unambiguous new referent of the name after some fixed period 
of time.
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Here we have two different versions of the causal theory of reference: Krip-
ke’s causal-historical view and Evans’s and Devitt’s causal source view. Among 
other things, the two views differ in how they treat cases such as the above. 
Whereas the causal-historical view takes reference to remain rather stable in 
such cases, the causal source view predicts that such cases initiate a process of 
reference change that may, at least in principle, lead to unambiguous reference 
change (although it remains unclear when this point is reached). Importantly, all 
three authors—Kripke, Evans, and Devitt—base their views on case judgments 
(e.g., Kripke’s Gödel case, Evans’s Madagascar case, or Devitt’s grugru case). 
According to the majority view, these case judgments are supposed to be shared 
by lay people. If it turns out that one view’s predictions are better supported by 
the judgments of lay people than those made by an opposing view, this consti-
tutes (defeasible) evidence in favor of the former. One way to adjudicate between 
the two versions of the causal theory of reference is therefore to test empirically 
which of their predictions about cases are shared by language users.9

One caveat before we start: A further upshot of the pictorial nature of Kripke’s 
view is that it is difficult to assess. Necessary and sufficient conditions can be fal-
sified by counterexamples. But how does one argue with pictures? Our strategy 
to deal with this problem will be as follows. We take Kripke’s articulation of his 
view in Naming and Necessity seriously, and more or less ignore his remark about 
it being a picture rather than a theory. Should Kripke’s picture indeed be incon-
sistent with the data we will state and discuss later on, then the central claims of 
this paper go through even though Kripke might not be committed to the exact 
wording of the view we suggest above. We take this to be the likely outcome. But 
should his view be flexible enough to accommodate the findings offered here, 
then this paper should be seen as an argument for exploiting this flexibility and 
interpreting him in a way that is consistent with the evidence we shall provide.

3. Experiments

The goal of our experiments was to find out which of the two views—the caus-
al-historical view or the causal source view—is better supported by folk intuitions 
about cases like those above. In particular, we ran two structurally analogous  

9. That being said, there remains some controversy over how philosophers actually support 
their preferred case judgments. Whereas a majority think that case judgments are usually based on 
intuitions, some claim that they are instead based on arguments (cf. Cappelen 2012; Deutsch 2015; 
Horvath & Koch 2021). We will not delve into this large metaphilosophical debate here. Suffice 
it to say that many philosophers take case judgments from lay people to be relevant. This holds 
even if it should turn out that most of the classic authors did actually argue for their preferred case 
judgments.
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experiments to test whether reference change occurs if a term—‘water’ in Experi-
ment 1 and ‘salt’ in Experiment 2—is consistently applied to a new kind. Whereas 
the causal source view predicts a significant change in this direction, the caus-
al-historical view does not. The online experiments were implemented on the 
Unipark platform and participants were recruited from Prolific Academic. As 
preregistered,10 each of the two experiments were run until we collected the 
responses of 200 participants who answered all attention check questions cor-
rectly (to reach ~95% power for a difference of 20% in the area of 30% versus 
10%). All participants were native English speakers. In Experiment 1, 61% of 
the respondents indicated themselves to be female and 38% to be male, while 
the rest identified as non-binary or “other”, or preferred not to disclose their 
gender. Participants were on average 36 years old. In Experiment 2, 60% of the 
respondents indicated themselves to be female and 39% to be male, while the 
rest identified as non-binary or “other”, or preferred not to disclose their gen-
der. Participants were on average 39 years old. Participants in all experiments 
were compensated £0.65 for estimated 6 minutes of their time (£6.50/hour; actual 
median time was 6 minutes 33 seconds).

3.1. Learning Phase

In both experiments, the crucial test questions asked the participants to indicate 
whether a given statement, formulated in English, is true or false when uttered in 
a Twin Earth scenario (Putnam 1975) in the 18th century. Pilot studies in which 
we asked participants to include a short verbal justification of their answers indi-
cated that participants did not consistently interpret our test questions in the 
way we meant them. Some participants seemed to take the utterer’s belief in 
the proposition expressed by the statement to be sufficient for its truth. Others 
seemed not to answer whether the statement is true in the context in which it was 
uttered (in the 18th century on Twin Earth), but rather whether it would be true 
if uttered here and now (2020 on Earth). As the distinction between truth and 
appearance (i.e., between mere belief and justified belief) on the one hand, and 
the distinction between a statement being true when uttered in the 18th century 
on Twin Earth and it being true here and now, on the other hand, are crucial in 
order for the experimental data to be valid, we preceded both experiments with 

10. You can access the preregistration for Experiment 1 by following this link:

https://osf.io/897us?view_only=0f084d29e2f84d2bb2711c80dead9daa
You can access the preregistration for Experiment 2 by following this link:
https://osf.io/yq3em/?view_only=0bd10b12efac4c4d84d297e3b604613e
The complete material used in Experiment 1 and Experiment 2 can be found here:
https://osf.io/y7kcq/?view_only=7aea21abf75b447abf1faa2ad7b5e305
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a learning phase in which these distinctions were explained and practiced. This 
learning phase involved the two aspects Truth and falsity and Temporal context of 
the utterance. Each of these was briefly explained to the participants, followed by 
two short vignettes and test questions to check whether participants understood 
the distinctions. This involved the following material:

Truth and falsity

Instruction:

Do not answer whether the person who makes the statement believes 
it to be true, or has good reason to believe it. Your task is not to judge 
whether the person in the scenario is lying or justified in believing what 
she does, but whether the statement in question is true or false.

Questions:

At the grocery store, Laura reads a sign saying that the tomatoes are 
on special offer. However, the special offer stops and the sign is taken 
away shortly after she reads it, which Laura does not see or realize at 
all. When she meets her friend Sarah later in the store, she tells her: “The 
tomatoes are currently on special offer”.

When Laura says “The tomatoes are currently on special offer” to her 
friend Sarah, what she says is literally . . .

[true; false]

Temporal context of the utterance

Instruction:

The language we use is steadily in flux. Some words of English have 
significantly changed their meanings in the last centuries. Here are two 
examples:

In the 17th century, the word ‘salad’ referred only to concoctions of 
green leaves, whereas now it refers also to cold potato dishes and the 
like; similarly, the word ‘meat’ used to refer to any kind of solid food, 
not just animal flesh.

When you answer whether a statement is true or false, please indi-
cate whether you think the statement is true or false in the context in which 
it is uttered.
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Questions:

In the 17th century, the word ‘salad’ referred only to concoctions of 
green leaves, whereas now it refers also to cold potato dishes and the 
like; similarly, the word ‘meat’ used to refer to any kind of solid food, 
not just animal flesh.

When you answer whether a statement is true or false, please indi-
cate whether you think the statement is true or false in the context in which 
it is uttered.

Suppose that, in 1612, the noble man Edward is served a cold dish, 
consisting of sliced tomatoes and onions, by his servant Peter. Peter says 
to him: “Sir, this is a fresh salad for you”.

When Peter says “Sir, this is a fresh salad for you”, what he says is 
literally . . .

[true; false]

Participants had three trials to answer all four check-questions correctly. Those 
who failed to answer them correctly did not proceed to the actual experiment. 
Later pilot studies confirmed that the learning phase increased the participants’ 
understanding of the test questions significantly.

3.2. Experiment 1

3.2.1. Design, Materials, and Procedure

Experiment 1 tested our hypothesis about reference change due to unintentional 
(mis)application to another entity, using the example of ‘water’. Those partici-
pants who mastered the learning phase (roughly 75%) were randomly assigned 
to one of two conditions, Rarely or Often, which differed in how often the term 
‘water’ was (mis)applied to a substance composed of XYZ.11 The first part of the 
scenario was identical in both conditions and described how a group of people 
arrive on Twin Earth and explore their surroundings, until one of them, Mary, 
points to a pond and says:

11. As stated in the preregistrations, we also tested the manipulation in a different design in 
which the Truth question was asked only once (40 years after the arrival on Twin Earth). Since the 
result patterns were similar (a weaker but significant effect of the frequency manipulation) and 
given limitations of space, we do not discuss them here. The results and materials for these addi-
tional conditions can also be found on the osf.io platform.
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“Look! I have found water! There is water in the pond.”

This statement was followed by three questions:

Truth1: When Mary says “There is water in the pond”, what she says is 
literally . . .

[true/false]
Reference1: When Mary uses the term ‘water’ . . .
[she refers to a liquid composed of H2O; she refers to a liquid composed 

of XYZ; she refers to both: liquids composed of H2O and liquids com-
posed of XYZ]

Meaning1: In Mary’s community in 1750 the term ‘water’ . . .
[means «a liquid composed of H2O»; means «a liquid composed of XYZ»; 

means «a liquid which is composed of H2O or XYZ».12

After this, participants were presented with the second part of the scenario. In 
this second part of the scenario, we manipulated how often the term ‘water’ was 
(mis)applied to the substance XYZ. The Often condition, in which the term was 
used regularly, reads as follows:

Mary and the rest of the group finally give up any hope of finding a way 
back to Earth and decide to settle permanently on Twin Earth.

After the Earthlings have familiarized themselves with their new 
environment, they start living normal lives on Twin Earth. They build 
houses in the area where they arrived and they drink the transparent 
liquid from a small lake nearby their new homes. In addition to drinking 
it, they also use the transparent liquid in the exact same way that people 
on Earth use water: they bathe in it, swim in it, use it for cooking and 
making tea, etc. Just as before, nobody has any clue about the chemical 
structure of either water or the newly found liquid, so nobody can tell 
that there is any difference between them. They all believe that the liquid 
they found on Twin Earth is water. Moreover, they keep using the word 
‘water’ to refer to this liquid.

40  years later, referring to the liquid on Twin Earth as ‘water’ has 
become a common practice in Mary’s group. One day, Mary and her fel-
low Earthlings, who now have spent most of their life on Twin Earth, 
go searching for another place to quench their thirst. After a while, they 

12. After these three questions, participants were asked to answer two attention checks (about 
the chemical composition of the liquid substance on Twin Earth, and whether Mary and her group 
know its composition).
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arrive at exactly the same pond that Mary and her fellows found right 
after being teleported to Twin Earth. Pointing to the pond, Mary says: 
“Look! I have found water! There is water in the pond.”

In the Rarely condition, in which the term was virtually never used, the scenario 
continues as follows:

Due to a side-effect of teleportation, Mary and the rest of the group sud-
denly become very tired. They fall into an unusually long and extremely 
deep sleep, and do not awake for the next 40 years.

While asleep, time passes at its normal speed: the tides go in and 
out, the trees grow taller, predators hunt their prey, and birds sing their 
songs. Of course, neither Mary nor any other member of the group is 
aware of any of these things. Nonetheless, the group members grow old 
just as they would if they had been awake all the time.

40 years later, Mary and her fellows finally wake up. Even though 
they have spent the last 40 years on Twin Earth, they barely had a chance 
to actively live there, due to their unusually long sleep. They still know 
very little about Twin Earth, and they had almost no opportunity to talk 
about their experiences after their arrival. When they wake up again, they 
find themselves exactly where Mary noticed the pond 40 years earlier. 
A bit perplexed about what happened to them, Mary remarks: “Look! 
I have found water! There is water in the pond.”

Afterwards, participants were again asked the three questions about Truth, Ref-
erence, and Meaning.13

Truth2: When Mary now says “There is water in the pond”, what she says 
is literally . . .

[true; false]
Reference2: When Mary uses the term ‘water’ now . . .
[she refers to a liquid composed of H2O; she refers to a liquid composed 

of XYZ; she refers to both: liquids composed of H2O and liquids com-
posed of XYZ]

Meaning2: In Mary’s community in 1790 (40 years after they landed on 
Twin Earth) the term ‘water’ . . .

[means «a liquid composed of H2O»; means «a liquid composed of XYZ»; 
means «a liquid which is composed of H2O or XYZ»]

13. After answering the questions about Truth, Reference, and Meaning, participants were 
again asked two attention check questions on a different screen.
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The crucial (preregistered) measure was about the truth of Mary’s statement at 
the two points of time. The (preregistered) operationalization of reference change 
was judging Mary’s statement to be false when first assessed (when the group 
arrives on Twin Earth, Truth1) but true at the later time (40 years later, Truth2). 
Our (preregistered) prediction was that the proportion of reference change in 
Often would be significantly higher than in Rarely. We included the questions 
about Reference and Meaning to see (exploratorily) whether they follow the same 
pattern as responses for the Truth question.

3.2.2. Results and Discussion

The results of the experiment are shown in Figure 1 and Figure 2. Regarding the 
crucial Truth question, only a minority considered Mary’s statement to be true at 
the time of arrival (only 13% in Rarely and 16% in Often). In the Rarely condition, the 
percentage of participants considering the statement to be true when Mary made it 
40 years later did not change significantly (11%). In the Often condition, by contrast, 
the percentage of participants judging the statement to be true increased to 40%.

Similarly, the proportions of reference change, that is, judging Mary’s state-
ment to be false on arrival on Twin Earth but true 40 years later, was signifi-
cantly higher in the Often condition (32%), as compared to the Rarely condition 
(2%), z=5.65, p < .001. Hence, the finding confirmed our prediction that refer-
ence change will occur due to constant (mis)application of a term. This claim 
gains further support from the results for the Reference and Meaning questions  

Figure 1. Left four bars: Percentages of participants choosing the “true” or “false”-option 
as a function of when the truth of the statement “There is water in the pond” was assessed 
and of how often the term ‘water’ was (mis)applied to XYZ. Right two bars: Percentages 
of participants indicating reference change for the term ‘water’, i.e., judging the statement 
to be false on arrival but true forty years later, again as a function of how often the term 
‘water’ was used. Error bars indicate 95% CI.
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(see Figure 2). When the term ‘water’ was constantly (mis)applied, the proportions of  
participants judging the term to refer to or mean H2O decreased, while the pro-
portions of participants judging the term to now refer to or mean XYZ increased.

3.3. Experiment 2

3.3.1. Design, Materials, and Procedure

Experiment 2 was structurally analogous to Experiment 1 but involved the term 
‘salt’ instead of ‘water’. Again, those participants who mastered the learning 
phase (roughly 75%) were randomly assigned to one of two conditions, Rarely or 
Often, which differed in how often the term ‘salt’ was (mis)applied to a substance 
composed of XYZ. The first part of the scenario was identical in both conditions 
and described how a group of people arrive on Twin Earth and find a cave con-
taining a white crystalline substance, whereupon one of them, Peter, says:

“Look! I have found salt! There is salt in this cave.”

Figure 2. Percentages of participants choosing the “H2O”, “XYZ”, or “Both”-option as a 
function of the questions asked (reference on the four leftmost bars and meaning on the 
four rightmost bars), when the question was asked (at the time of arrival and 40 years 
later), and how often the term ‘water’ was (mis)applied (rarely versus often).
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This statement was followed by three questions:

Truth1: When Peter says “There is salt in this cave”, what he says is liter-
ally . . .

[true; false]
Reference1: When Peter uses the term ‘salt’ . . .
[he refers to a substance composed of NaCl; he refers to a substance com-

posed of XYZ; he refers to both: a substance composed of NaCl and a 
substance composed of XYZ]

Meaning1: In Peter’s community in 1750 the term ‘salt’ . . .
[means «a substance composed of NaCl»; means «a substance composed 

of XYZ»; means «a substance which is composed of NaCl or XYZ»14

In the second part of the scenario, we manipulated how often the term ‘salt’ was 
(mis)applied to the substance XYZ. The Often condition, in which the term was 
used regularly, reads as follows:

Peter and the rest of the group finally give up any hope of finding a way 
back to Earth and decide to settle permanently on Twin Earth.

After the Earthlings have familiarized themselves with their new 
environment, they start living normal lives on Twin Earth. They build 
houses in the area where they arrived and they frequently visit a cave 
which they found nearby their new home to get some of the white crys-
tal substance. They use this substance to make their food tastier, to treat 
stains on their clothes, or to prevent their pathways from freezing. Just 
as before, nobody has any clue about the chemical structure of either salt 
or the newly found substance, so nobody can tell that there is any differ-
ence between them. They all believe that the white crystal substance they 
found on Twin Earth is salt. Moreover, they keep using the word ‘salt’ to 
refer to this substance.

40 years later, referring to the white crystal substance on Twin Earth 
as ‘salt’ has become a common practice in Peter’s group. One day, Peter 
and his fellow Earthlings, who now have spent most of their life on Twin 
Earth, go searching for another cave to collect more of the white crystal 
substance. After a while, they arrive at exactly the same cave that Peter 
and his fellows found right after being teleported to Twin Earth. Entering 
the cave, Peter says: “Look! I have found salt! There is salt in this cave.”

14. Again, after these three questions, participants were asked to answer two attention checks 
(about the chemical composition of the white crystalline substance on Twin Earth, and whether 
Peter and his group know its composition).
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In the Rarely condition, in which the term was virtually never used, the scenario 
continues as follows:

Due to a side-effect of teleportation, Peter and the rest of the group sud-
denly become very tired. They fall into an unusually long and extremely 
deep sleep, and do not wake up for the next 40 years.

While asleep, time passes at its normal speed: the tides go in and 
out, the trees grow taller, predators hunt their prey, and birds sing their 
songs. Of course, neither Peter nor any other member of the group is 
aware of any of these things. Nonetheless, the group members grow old 
just as they would if they had been awake all the time.

40  years later, Peter and his fellows finally wake up. Even though 
they have spent the last 40 years on Twin Earth, they barely had a chance 
to actively live there, due to their unusually long sleep. They still know 
very little about Twin Earth, and they had no opportunity to talk about 
their experiences after their arrival. When they wake up again, they find 
themselves exactly where Peter noticed the cave 40 years earlier. A bit 
perplexed about what happened to them, Peter remarks: “Look! I have 
found salt! There is salt in the cave.”

Afterwards, participants were again asked the three questions about Truth, Ref-
erence, and Meaning.15

Truth2: When Peter now says “There is salt in the cave”, what he says is 
literally . . .

[true; false]
Reference2: When Peter uses the term ‘salt’ now . . .
[he refers to a substance composed of NaCl; he refers to a substance com-

posed of XYZ; he refers to both: a substance composed of NaCl and a 
substance composed of XYZ]

Meaning2: In 1790 (40 years after they landed on Twin Earth), in Peter’s 
community on Twin Earth the term ‘salt’ . . .

[means «a substance composed of NaCl»; means «a substance composed 
of XYZ»; means «a substance which is composed of NaCl or XYZ»

Again, the crucial (preregistered) measure was about the truth of Peter’s state-
ment at the two points of time, and the (preregistered) operationalization of 
reference change was judging Peter’s statement to be false when first assessed 

15. After answering the questions about Truth, Reference, and Meaning, participants were 
again asked two attention check questions on a different screen.
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Figure 3. Left four bars: Percentages of participants choosing the “true” or “false”-option 
as a function of when the truth of the statement “There is salt in this cave” was assessed 
and of how often the term ‘salt’ was (mis)applied to XYZ. Right two bars: Percentages of 
participants indicating reference change for the term ‘salt’, i.e., judging the statement to 
be false on arrival but true forty years later, again as a function of how often the term ‘salt’ 
was used. Error bars indicate 95% CI.

(when the group arrives on Twin Earth) but true at the later time (40 years later). 
Our (preregistered) prediction was that the proportion of reference change in 
Often would be significantly higher than in Rarely. We included the questions 
about Reference and Meaning to see (exploratorily) whether they follow the same 
pattern as responses for the Truth question.

3.3.2. Results and Discussion

The results of the experiment are shown in Figure 3 and Figure 4.
Regarding the Truth question, few considered Peter’s statement to be true at 

the time of arrival (only 12% in Rarely and 19% in Often). In the Rarely condition, 
this did not change significantly (16%) when the statement was assessed for the 
second time. By contrast, in the Often condition the percentage of participants 
judging the statement to be true increased to 53%. The proportions of reference 
change, that is, judging Peter’s statement to be false on arrival on Twin Earth but 
true 40 years later, was significantly higher in the Often condition (47%) than in 
the Rarely condition (9%), z=5.52, p <.001. Hence this finding, too, confirmed our 
prediction that reference change will occur due to constant (mis)application of a 
term. The results for the Reference and Meaning questions (see Figure 4) further 
support this claim. When the term ‘salt’ was constantly (mis)applied, the pro-
portions of participants judging that the term refers to or means NaCl decreased, 
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while the proportions of participants judging that the term now refers to or 
means XYZ increased.

4. General Discussion

4.1. Methodological Discussion

Before we turn to interpreting our results and their philosophical significance, 
a few words in defense of our methodological approach are in order. Recent 
debates about experimental semantics reveal some controversy about how to 
elicit valid responses to questionnaires used in experimental semantics (e.g., 
Devitt 2011; 2012; Devitt & Porot 2018; Machery, Olivola, & de Blanc 2009; Martí 
2009; 2012; 2014; 2020). Martí argues in a series of papers (2009; 2012; 2014; 2020) 
that questions about reference and meaning, even in covert forms such as “What 
is John talking about?” (Machery et al. 2004) target metalinguistic rather than lin-
guistic intuitions, which she deems less relevant for theorizing about reference. 
The correct theory of reference, she argues, should be in line with how lay peo-
ple actually use, for example, names and natural kind terms, but not necessarily 

Figure 4. Percentages of participants choosing the “NaCl”, “XYZ”, or “Both”-option as 
a function of the questions asked (reference on the four leftmost bars and meaning on the 
four rightmost bars), when the question was asked (at the time of arrival and 40 years 
later), and how often the term ‘salt’ was (mis)applied (rarely versus often).
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with how they think that reference works in the case of names and natural kind 
terms. She therefore claims that a better way to test the adequacy of theories of 
reference is to provide participants with elicited production tasks, that is, ques-
tions with open answer fields which prompt people to use the relevant term in 
one way or another.

Does Martí’s criticism undermine our experimental setup? We have two rea-
sons for thinking that this is not so. First, we do not think that our primary test 
questions about truth and falsity elicit metalinguistic intuitions about how ref-
erence works rather than directly linguistic intuitions about what the terms in 
question refer to. In fact, this is the reason why we used truth value judgments as 
our primary (preregistered) measure for reference change and placed our explor-
atory questions about reference and meaning on a separate page, thus making 
sure that these questions would not affect the participants’ answers. It is more-
over difficult to see how truth value judgments should not be relevant for theo-
rizing about reference. After all, these judgments indicate what native speakers 
take to be the truth conditions of sentences containing the relevant terms. In a 
controlled setting like ours, this gives us a good measure of the terms’ refer-
ence. This has recently been recognized even by the early critics of experimental 
semantics (Devitt & Porot 2018; Martí 2020). Secondly, the elicited production 
tasks suggested by Martí come with many problems of their own. As Mach-
ery et al. (2009) mention, responses to open answer questions are notoriously 
hard to interpret. Moreover, given that Martí proposes to present participants 
with questions seemingly about issues other than language (e.g., whether Gödel 
in Kripke’s scenario is blameworthy), there is the risk that convoluting factors 
obscure the data. All in all, we take the collection of truth value judgments to be 
a better guide to people’s intuitions about matters of reference.

4.2. Discussion of the Results

It is now time to discuss the implications of our results. The main part of the 
discussion will be devoted to the question of which view is ultimately better 
supported by our data: Kripke’s causal-historical theory of reference, or rather 
the causal source view as advocated by Evans and Devitt. Before we get to this 
issue, however, two other striking features of our data deserve discussion.

A first noteworthy result of our experiments is that a large majority of subjects 
seem to have externalist intuitions about the reference of natural kind terms. In 
both experiments, only ~15% of the participants took the relevant statement, that 
is, “This is water” or “This is salt”, uttered by someone pointing to a substance 
with a chemical structure different from water or salt, to be true when assessed 
at t1. This means that ~85% of the participants took the truth of these statements 
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to be partly determined by the (unknown) underlying chemical structure of the 
respective natural kind. Our results thus confirm earlier findings by Jylkkä, Railo, 
and Haukioja (2009), but are in tension with the findings of Genone and Lom-
brozo (2012), who report much lower numbers for the externalist judgments. We 
suspect that the learning phase which preceded our experiments, but which was 
lacking in other studies, plays an important role in explaining the differences 
between their findings and ours. Given how crucial the learning phase turned 
out to be for an adequate understanding of the issue, the lower ratings found 
in earlier studies could be partly due to misunderstandings on the part of the 
participants.

Another noteworthy result is the striking difference in responses to our truth 
and reference questions in both experiments, especially when assessed at t1.16 
Whereas for our truth questions, a large majority of the participants in both 
experiments indicated the statement “This is water” or “This is salt” to be false 
when uttered upon arrival (between 81% and 88%, depending on the condition), 
almost half of the participants (between 48% and 55%) judged ‘water’ and ‘salt’ 
to refer either to XYZ or to [H2O or XYZ] upon arrival. This implies that many 
participants (between 26% and 39%) took the initial judgments, for example, 
“This is water”, to be false while at the same time thinking that the term in ques-
tion refers to the very entity that the protagonists of the vignettes think they 
are talking about, for example, a substance composed of XYZ. As philosophers 
of language, we are used to the idea that facts about reference determine truth 
conditions, and hence that judgments about reference should be aligned with 
judgments about truth. So why is there such a glaring divergence between the 
responses we have received for our truth and reference questions?

The most plausible hypothesis is that this difference is again due to the learn-
ing phase that preceded both experiments. This learning phase was centered on 
truth and falsity rather than meaning or reference. As mentioned above, earlier 
pilot studies showed that the learning phase played a crucial role in making par-
ticipants understand the test questions correctly. In particular, the learning phase 
taught the participants that we are asking for an objective assessment rather 
than a subjective one, that is, whether the statement is actually true rather than 
just believed to be true by the speaker. Since the participants did not undergo 
any such training about reference, some of them might have answered the rele-
vant questions in terms of (something like) speaker’s reference (cf. Kripke 1977) 
rather than semantic reference: they might have answered what the speaker in 
the scenario intends to refer to, rather than what the term semantically refers to. 
Considering that the protagonists of our vignettes clearly intend to refer to the 
substances they encounter on Twin Earth, this would explain why the ratings 

16. Thanks to an anonymous reviewer for raising this issue.
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for the relevant answer options are so much higher than the corresponding truth 
ratings.

Let us now turn to the question which of the two views, the causal-historical 
view or the causal source view, is better supported by our data. The first thing to 
note here is that not all of our data actually speak to this question. In particular, 
roughly 15% (between 12% and 18%, depending on the condition) answered that 
the statement “This is water” or “This is salt” is already true when assessed at t1. 
Since neither the causal-historical view nor the causal source view are compati-
ble with such ratings, we will neglect them in what follows. Suffice it to say that, 
as far as the assessment at t1 is concerned, both views seem to be well supported 
by the data.

The crucial measure for deciding between the two views is how many of 
those who took the relevant statement to be false at t1 changed their opinion 
when they were asked to make the same assessment at t2. We found that 32% of 
the responses we received for Experiment 1 and 47% of those received for Exper-
iment 2 exhibit this pattern. Moreover, our exploratory test questions about ref-
erence and meaning display similar patterns. In both experiments, the reference 
ratings for H2O/NaCl dropped from 45% at t1 to a mere ~14% at t2. In Experiment 
1, the meaning ratings for H2O dropped from 73% at t1 to 21% at t2; in Experi-
ment 2 they dropped even further, from 85% to 16%.

These results indicate that a large number of ordinary native English speak-
ers think that terms like ‘water’ or ‘salt’ switch reference (or change their mean-
ings) after being consistently (mis)applied to new kinds of entities over long 
periods of time. This holds despite the fact that in the tested vignettes nobody 
had the intention of using these terms differently from before. Since Kripke’s 
causal-historical view predicts that there should be no reference change as long 
as the terms are properly introduced and nobody has the intention of chang-
ing their reference, responses that nevertheless indicate reference change can 
be seen as empirical evidence against this view. Moreover, since causal source 
views in the spirit of Evans and Devitt equally capture the typical externalist 
case judgment (e.g., in the Gödel-Schmidt case or in the classic Twin Earth case), 
but also predict a significant proportion of reference change in cases of the above 
type, our data provide empirical evidence in favor of these views.

Nonetheless, the interpretation of our data demands caution. As illus-
trated above, our experiments clearly indicate reference change across all ques-
tion-types (truth, meaning, reference). For some questions, these ratings even 
constitute a majority. For most questions, however, and in particular for our cru-
cial truth questions, they did not. In Experiment 1, 68% of those participants who 
took “This is water” to be false at t1 still thought the same at t2. In Experiment 
2, the effect was stronger, but still 53% indicated that there was no reference 
change. How are we to interpret these responses? Shouldn’t they be interpreted 
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as counting in favor of the causal-historical view and against the causal source 
view? If so, then doesn’t the entirety of our data support these two views (at 
best) about equally well?17

We think that drawing this conclusion would be too quick. It is true that the 
results are mixed and that we cannot claim a clear majority in favor of reference 
change through all conditions. Thus, if the causal source view were committed 
to the claim that the reference of terms like ‘water’ or ‘salt’ unambiguously refers 
to a different kind of entity after being consistently (mis)applied for 40 years, 
then our results would be at least as problematic for the causal source view as 
they are for the causal-historical view. However, our discussion of the causal 
source view in Section 2, and in particular how it accounts for reference change, 
clearly shows that this view is not so committed. Recall that, according to the 
causal source view, for a term to switch reference from one (kind of) entity to 
another, all—or at least most—traces of information that are causally derived 
from the former have to be erased from the linguistic community. Since people 
exchange information with each other all the time, such traces of information are 
usually kept alive within a community for a very long time.

In our test vignettes, people live on Twin Earth for 40 years, and interact with 
substances that they take to be water and salt respectively. After 40 years, a lot of 
the information they associate with ‘water’ and ‘salt’ will be derived from their 
experiences on Twin Earth. But the protagonists of our vignettes as well as their 
respective communities were born and raised on Earth, not on Twin Earth. Even 
after 40 years of living on Twin Earth, they can plausibly be imagined as having 
vivid memories of their water- and salt-involving experiences on Earth. It is only 
to be expected that some traces of information that are derived from water and 
salt should still remain in their communities. In light of this, the demand for a 
strong majority in favor of reference change in our experiments does not do jus-
tice to the details of the causal source view.

Nonetheless, as they stand, our data do not allow us to claim victory for 
the causal source view either. This is because we do not know enough about 
the attitudes of those participants who judged “This is water” or “This is salt” 
to remain false when assessed at t2. According to the above hypothesis, at least 
some of these participants will eventually come to agree that the statement is 
true; namely when more of the information traces that are causally derived 
from water fade from the imagined linguistic community. But this is admit-
tedly quite speculative, since it could also be that all of these participants are 
die-hard Kripkeans and will never agree with the truth of the statement, come 
what may.

17. Thanks to an anonymous reviewer and the area editor of Ergo for prompting a more 
detailed discussion of this issue.
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To test how many of those participants whose answers seem incompatible 
with the causal source view agree that reference change will occur later on, we 
have conducted an (exploratory) follow-up experiment. The main part of this 
experiment was identical to the Often condition of Experiment 2 above. It was 
run until 100 participants indicated at t2 that no reference change has occurred. 
These participants were directed to another page and asked:

You have answered that when Peter now, after 40 years of living on Twin 
Earth, says ‘This is salt’, what he says is literally false.

Please indicate which of the following two options describes your 
opinion better:

(a)	Peter’s utterance ‘This is salt’ is false, and no matter for how long peo-
ple keep living on Twin Earth in the described way, when somebody 
points to XYZ and calls it ‘salt’, this utterance will always be false.

(b)	Peter’s utterance ‘This is salt’ is false, but if people keep living on Twin 
Earth in the described way for much longer, then eventually, when 
somebody points to XYZ and calls it ‘salt’, this utterance will be true.

In this experiment, 45% of all the participants indicated reference change, 
that is, they took the statement to be false upon arrival but true 40 years later. 
Interestingly, however, 28% of those who judged the statement to be false at 
both t1 and at t2 still chose answer (b) above. Since answer (b) is clearly incom-
patible with the causal-historical view, but in line with the causal source 
view, these 28% also speak against the former and in favor of the latter. If we 
do the math, this leaves us with 61% of the answers being incompatible with 
the causal-historical view and in line with the causal source view, versus 
39% being in line with the causal-historical view, and incompatible with the 
causal source view. This amounts to a narrow majority in favor of the causal 
source view.

Moreover, from the perspective of the causal source view, one might wonder 
whether even the remaining 39% are staunch Kripkeans. As mentioned in Sec-
tion 2, reference change according to the causal source view is rather complex. 
Anything that has an effect on the proportion of information causally derived 
from y instead of x that is in circulation within a linguistic community plays 
a role therein. This involves contingent demographic facts, facts about who 
gets to read what book or talks to which person, the amount of knowledge and 
beliefs that people have prior to the exchange of the two (kinds of) objects, which 
important discoveries they make afterwards, how much they interact with each 
other and with the new (kind of) object, and potentially much more. Obviously, 
the story given in our vignettes did not and could not include all these potentially 



	 Folk Intuitions about Reference Change and the Causal Theory of Reference • 55

Ergo • vol. 8, no. 25 • 2021

relevant factors. It is therefore at least possible that different or more complex 
vignettes would yield stronger results in favor of the causal source view. Alas, 
a deeper investigation into the levers of reference change and how they interact 
with each other will have to wait for another occasion. For now, we conclude 
that our experiments provide interestingly new, though certainly not decisive, 
evidence in favor of the causal source view—a view that has received far less 
attention than it deserves.
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