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What is the relation between human and nonhuman animals? As
adults, we construe this relation ﬂexibly, depending in part on the
situation at hand. From a biological perspective, we acknowledge
the status of humans as one species among many (as in Western
science), but at the same time may adopt other perspectives, including an anthropocentric perspective in which human characteristics are attributed to nonhuman animals (as in fables and popular
media). How do these perspectives develop? The predominant view
in developmental cognitive science is that young children universally possess only one markedly anthropocentric vantage point,
and must undergo fundamental conceptual change, overturning
their initially human-centered framework before they can acquire
a distinctly biological framework. Evidence from two experiments
challenges this view. By developing a task that allows us to test
children as young as 3 years of age, we are able to demonstrate that
anthropocentrism is not the ﬁrst developmental step in children’s
reasoning about the biological world. Although urban 5-year-olds
adopt an anthropocentric perspective, replicating previous reports,
3-year-olds show no hint of anthropocentrism. This suggests a previously unexplored model of development: Anthropocentrism is not
an initial step in conceptual development, but is instead an acquired
perspective, one that emerges between 3 and 5 years of age in
children raised in urban environments.

struction begins? And how are children’s perspectives shaped
and elaborated by their experiences? Interestingly, decades of
developmental research have suggested that when young children consider the natural world, they adopt one markedly anthropocentric vantage point.
The strongest evidence for this early and single-mindedly anthropocentric stance comes from young urban children’s performance in an inductive reasoning task, pioneered by Carey (2).
In this task, participants are introduced to a novel biological
property (e.g., “has an omentum”), told that this property is true
of one biological kind (e.g., either a human or a dog), and then
asked to decide which other entities might share this property.
Carey reported a dramatic developmental progression. Adults
and school-aged children (older than 6 or 7 years of age) projected a novel biological property broadly from one animal to
another, whether the property had been introduced as true of
a human or nonhuman animal (e.g., a dog). This result was taken
as evidence that for these participants, reasoning about the biological world is organized around a concept of “animal” that
includes both human and nonhuman animals. However, younger
children showed a different pattern: if the novel property was
introduced as true of a human, they projected the property
broadly to other animals; yet if the same property was attributed
to a nonhuman animal (e.g., a dog), they made few generalizations to other animals. These results were taken as evidence
that as young children begin to reason about the biological
world, they adopt an anthropocentric stance, favoring humans
over nonhuman animals as an inductive base (but see ref. 3).
Indeed, Carey (2) identiﬁed two distinct signatures of early anthropocentric reasoning: (i) young children are more willing to
draw inferences from a human to a nonhuman animal (e.g., dog)
than from a nonhuman animal (e.g., dog) to a human; and (ii)
young children are more willing to extend a novel biological
property to other animals if that property had been introduced in
conjunction with a human rather than a nonhuman animal.
What does this human-centered reasoning pattern reveal about
young children’s understanding of the biological world? The
predominant interpretation has been that the perspectives available for reasoning change radically with development. Carey has
proposed that young children hold a qualitatively different (and
incommensurate) understanding of biological phenomena than
do older children and adults, and that development within the
domain of biological knowledge entails radical conceptual change
(2, 4, 5). In this view, young children begin reasoning about the
biological world from an exclusively anthropocentric stance,
comparing animals with a single prototype or standard (i.e., human beings) and development within the biological domain
requires a fundamental conceptual change as children move from
the human-centered model of naive psychology (in which humans
serve as the paragon) to the more mature, Western science-
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hat is the place of humans within the biological world?
Answers to this question will undoubtedly vary, depending
upon the intellectual proclivities and cultural background of the
responder, and depending upon the question at hand. Within the
Western scientiﬁc tradition, humans are viewed as one among
the many species of the animal kingdom. Within many Western
religious traditions, however, humans are viewed differently: set
apart from the other animal species, and in some cases having
dominion over them. Yet within other cultural and spiritual traditions, including those of Native Americans, humans are viewed
from still another perspective: as one species among many in an
intricate and expansive system, in which not only plants and
animals but also natural kinds, such as rocks and water, are
considered to be alive and possessing a spirit (1).
These distinct perspectives on the place of humans illustrate
not only diversity of opinion, but also the conceptual ﬂexibility of
the human mind. For example, it is safe to assume that most, if
not all, Western-trained scientists readily adopt a biological perspective, construing humans as one among the many species of
animal. However, it is also clear that we simultaneously hold
a different construal in which we set humans apart from the
other animal species, as evidenced by the fact that institutional
review boards and federal funding agencies require that any research involving exclusively human participants be designated as
research that does not include animal subjects. A third perspective
is pervasive in popular media, especially the media designed for
young children, where nonhuman animals are represented in a
strongly anthropocentric perspective (for example, Disney ﬁlms
and Aesop’s fables).
How do these distinct perspectives develop? Which perspectives are available to young children before formal scientiﬁc inwww.pnas.org/cgi/doi/10.1073/pnas.1004440107
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inspired model of naive biology (in which humans are viewed as
one biological kind among many).
This claim has stimulated a great deal of research and spirited
debate (6–13). Several researchers have argued against the notion of radical conceptual change in the biological domain,
suggesting instead that humans may be privileged in young
children’s reasoning because urban children (who constitute the
vast majority of research participants) simply know more about
humans than nonhuman animals (11, 14, 15).
Recent evidence from young children raised in rural communities, children whose direct experience with nonhuman animals
is considerably richer than that of urban-raised children, lends
support to this interpretation. Unlike their urban counterparts,
rural 5-year-olds do not privilege humans over nonhuman animals when reasoning about biological phenomena (e.g., refs. 3,
16, 17). This evidence is important because it raises the possibility that anthropocentrism is not a universal ﬁrst step in
children’s construal of the biological world, but is instead a perspective that is acquired in some, but perhaps not all, cultural
contexts. This possibility carries powerful theoretical and educational implications.
However, notice that evidence from rural 5-year-olds, although
intriguing, cannot directly address the developmental proposal
for radical conceptual change: It leaves open the possibility that
young children universally begin reasoning from an anthropocentric stance, but that rural children, by dint of their relatively
enriched experience with the biological world, leave this obligatory anthropocentric perspective behind sooner than their urban
counterparts.
In the two experiments reported here, we adopt a different
strategy. Taking the evidence of anthropocentric reasoning in
urban 5-year-olds as our starting point, we ask how younger urban children reason about the biological world. This is a critical
question, but, for methodological reasons, answers have been
elusive: it has been difﬁcult to engage preschool-aged children in
the induction task in a way that generates systematic responding.
In the current experiments, we redress this limitation, designing
a modiﬁed version of Carey’s induction task (2) that makes it
possible to tap into the inductive reasoning of children as young
as 3 years of age.
If anthropocentrism is an obligatory ﬁrst step in reasoning
about the biological world, then urban 3-year-olds should perform like their 5-year-old counterparts, exhibiting robust humancentered patterns of reasoning. However, if the anthropocentric
perspective that characterizes urban 5-year-olds is not an obligatory initial step, but rather is an acquired perspective, then
urban 3-year-olds should be less likely than their 5-year-old
counterparts to privilege humans when reasoning about biological phenomena. This prediction assumes that 3-year-olds
produce systematic data: random responses bear on the appropriateness of the task, not the theories.

the negative (e.g., “No! Bees do not have andro inside”). The
child’s task was to decide which puppet was right.
If this modiﬁed version of the induction task taps into the
same underlying construal as the standard version, then 5-yearold children should adopt an anthropocentric stance, privileging
the human over the nonhuman animal (here, a dog) as an inductive base. If the modiﬁed version successfully engages 3-yearold children, then their performance will reveal whether the
anthropocentrism evinced by urban 5-year-olds represents their
ﬁrst step in reasoning about the biological world or is instead an
acquired perspective.
Results. The results, depicted in Fig. 1, indicate that the anthropocentric pattern of reasoning is an acquired perspective. Humancentered patterns of reasoning were indeed evident in urban
5-year-olds, but were absent in younger urban children.
We focused our data analysis on the two patterns of inductive
reasoning that have been taken as signatures of the anthropocentric perspective (2, 3). For all analyses, P < 0.05 was set as the
threshold for statistical signiﬁcance, and the patterns exhibited
by individual children converged well with the mean patterns
observed at each age.
We ﬁrst considered children’s projections of the novel biological property from human to dog and from dog to human,
asking whether their projections were stronger when the property was introduced in conjunction with the human rather than
the dog. An ANOVA using Age (3 vs. 5 years) and Condition
(human-base vs. dog-base) as between-participants factors and
Target (human vs. dog) as the dependent measure revealed an
effect for Condition, F(1, 60) = 3.898, P = 0.05, η2 = 0.07,
mediated by an Age-by-Condition interaction, F(1, 60) = 9.625,
P = 0.003, η2 = 0.18. The 5-year-olds made more projections
from the human to the dog (M = 0.87, SD = 0.35) than from the
dog to the human (M = 0.27, SD = 0.46), P < 0.001. This result
replicates precisely the pattern reported by Carey (2). However,
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Results
Experiment 1. Sixty-four urban children (32 3-year-olds and 32 5year-olds) participated in a modiﬁed version of the inductive
reasoning task. As in the standard version, children were introduced to one biological entity (either a human or a dog), were
taught about a novel biological property that characterized it
[e.g., “People (or dogs) have andro inside”], and were then asked
whether this novel property could be found inside a series of
different objects, including humans, nonhuman animals, plants,
and artifacts. To engage young children in the task, this protocol
was embedded within the context of a guessing game involving
“silly” puppets who needed the child’s help. For every question
the experimenter posed (e.g., “What do you think? Do bees have
andro inside?”), one puppet answered in the afﬁrmative (e.g.,
“Yes! Bees do have andro inside”) and the other countered in
2 of 6 | www.pnas.org/cgi/doi/10.1073/pnas.1004440107

Fig. 1. Experiment 1. Generalization to each target category as a function
of age and condition. Error bars depict SEM.
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3-year-olds revealed no such asymmetry: they were at least as
likely to generalize from a dog to a human (M = 0.67, SD =
0.48) as from a human to a dog (M = 0.53, SD = 0.51), P = 0.47.
We next considered children’s responses to the remaining targets, asking whether they were more willing to project the novel
property when it had been introduced in conjunction with a human than a dog. For this analysis, the human and dog targets,
considered in the previous analysis, were excluded. An ANOVA
with Age (3 vs. 5 years) and Condition (human-base vs. dog-base)
as between-participants factors and Target category [animal
(nonmammal), plant, artifact] as a within-participants factor indicated a main effect for Condition, F(1, 56) = 4.282, P = 0.04,
η2 = 0.07, as well as a main effect for Target category, F(2, 56) =
24.37, P < 0.001, η2 = 0.30. These effects were mediated by
a suggestive Age-by-Target category interaction that fell short of
reliability, F(2, 56) = 2.39, P = 0.09, η2 = 0.04.
To pursue our focus on developmental change, we went on to
examine performance at each age. Consider ﬁrst the 5-year-olds. A
main effect for Condition, F(1, 28) = 42.41, P = 0.04, η2 = 0.60,
echoed the results reported by Carey (2): 5-year-olds were more
likely to project the novel biological property if it had been introduced in conjunction with a human (M = 0.52, SD = 0.46) than
a dog (M = 0.31, SD = 0.37). There was also a main effect for
Target category, F(2, 28) = 21.53, P < 0.001, η2 = 0.44: 5-year-olds
were more likely to project the property to the animal targets (M =
0.59, SD = 0.36) than to either of the nonanimal targets (M plant =
0.20, SDplant = 0.41; M artifact = 0.10, SDartifact = 0.31), P < 0.001 for
all. There were no differences in 5-year-olds’ projections to plant
and artifact, P = 0.20. This ﬁnding is consistent with the view that by
5 years of age, children appreciate a category “animal” and can use
it as a basis for projecting a novel biological property (3, 7, 18).
The 3-year-olds showed a different pattern. At this age, there
was no evidence that humans serve as a privileged inductive base
for reasoning about biological phenomena. There was no main
effect for Condition, F(1, 28) = 0.87, P = 0.39, η2 = 0.03: 3-yearolds’ tendency to project the novel biological property was
comparable, whether it had been introduced in conjunction with
the human (M = 0.41, SD = 0.50) or the dog (M = 0.35, SD =
0.42). There was a main effect for Target category, F(2, 28) =
6.53, P = 0.003, η2 = 0.19: 3-year-olds were more likely to
project the property to the animal targets (M = 0.48, SD = 0.35)
than the artifact target (M = 0.17, SD = 0.38), P < 0.001. Projections to the plant target (M = 0.33, SD = 0.48) did not differ
from those to either the animal targets, P = 0.15, or the artifact
target, P = 0.06. This ﬁnding is consistent with previous research
that suggests that 3-year-old children are not certain about the
biological status of plants (6, 12, 18–20).
The goal of Experiment 1 was to develop a version of the categorybased induction task that would yield the classic anthropocentric
pattern of reasoning among urban 5-year-olds, but that would also
accommodate children as young as 3 years old. The modiﬁed version
presented here was successful in both respects. Urban 5-year-olds
favored humans over nonhuman animals as an inductive base, replicating previous reports (2). Importantly, however, although 3-yearold children were successfully engaged in the task and systematic in
their responses, they did not display anthropocentric reasoning. In
Experiment 2 we sought to replicate this intriguing developmental
pattern and to extend the evidence of 3-year-olds responding systematically by examining their responses to a broader range of target
objects, including mammals.
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Fig. 2. Experiment 2. Generalization to each target category as a function
of age and condition. Error bars depict SEM.
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Experiment 2. The design of Experiment 2 was identical to that of
Experiment 1, except that several additional target objects were
included: two mammals (bear and squirrel), two nonmammals
(eagle and turtle), and two nonanimals (plant and pencil). Again, 5year-old children revealed an anthropocentric pattern of reasoning
[replicating Experiment 1 and Carey (2)], but 3-year-olds revealed
no hint of anthropocentrism (replicating Experiment 1) (Fig. 2).
Herrmann et al.

We ﬁrst examined human-dog reasoning asymmetries. An
ANOVA using Age (3 vs. 5 years) and Condition (human-base vs.
dog-base) as between-participants factors and Target (human vs.
dog) as the dependent measure demonstrated a reliable main effect
for Condition, F(1, 60) = 6.36, P = 0.01, η2 = 0.10. This was mediated by an Age-by-Condition interaction, F(1, 60) = 13.272, P =
0.001, η2 = 0.18. As in Experiment 1, 5-year-olds were more likely to
project the novel biological property from a human to a dog (M =
0.81, SD = 0.40) than from a dog to a human (M = 0.12, SD = 0.34),
P < 0.001, but 3-year-olds showed no difference in their tendency to
project the property from a human to a dog (M = 0.50, SD = 0.52)
vs. from a dog to a human (M = 0.62, SD = 0.50), P = 0.43.
We next considered children’s projections from each base to the
remaining targets. As in Experiment 1, this analysis excluded the
targets used in the previous analysis (human, dog). An ANOVA
with Age (3 vs. 5 years) and Condition (human-base vs. dog-base)
as between-participants factors and Target category (mammal,
nonmammal animal, plant, artifact) as a within-participants factor
showed a reliable main effect for Target category, F(3, 180) =
39.147, P < 0.001, η2 = 0.40, and an Age-by-Condition interaction,
F(1, 60) = 9.176, P < 0.005, η2 = 0.13, both of which were mediated by an Age-by-Condition by Target category interaction,
F(3, 180) = 3.97, P < 0.01, η2 = 0.06.
We examined this interaction by analyzing performance at
each age. For the 5-year-olds, there was a reliable main effect for
Condition, F(1, 30) = 6.13, P = 0.02, η2 = 0.17. As in previous
reports with urban children, 5-year-olds treated humans as
a privileged inductive base, projecting the novel biological
property more strongly if it had been introduced in conjunction
with a human (M = 0.57, SD = 0.42) than a dog (M = 0.30,
SD = 0.44). There was also a main effect for Target category,
F(3, 90) = 17.208, P < 0.001, η2 = 0.37. As in Experiment 1, 5year-olds were more likely to extend the novel property to the
remaining animal target categories [mammals (M = 0.64, SD =
PNAS Early Edition | 3 of 6

0.42) and nonmammals (M = 0.62, SD = 0.46)] than to the plant
(M = 0.28, SD = 0.45) or artifact (M = 0.20, SD = 0.40) categories, P < 0.001 for all. There was no difference in 5-year-olds’
projections to the two animal categories, P = 0.70, and no difference in their projections to the two nonanimal categories,
P = 0.14. This ﬁnding converges well with the results of Experiment 1, suggesting again that 5-year-old urban children appreciate the category “animal” and use it as a basis for their inductive inferences of novel biological properties.
Once again, the 3-year-old children demonstrated a very different pattern. First, there was no evidence of human-centered
reasoning. The effect of Condition was not reliable: F(1, 30) =
3.25, P = 0.08, η2 = 0.10. Indeed, there was a modest tendency
for 3-year-olds to project more strongly from the dog (M = 0.57,
SD = 0.44) than from the human (M = 0.38, SD = 0.47) base.
The 3-year-olds did show a main effect for Target category, F(3,
90) = 26.207, P < 0.001, η2 = 0.47, mediated by a Condition-byTarget category interaction, F(3, 90) = 3.997, P = 0.01, η2 =
0.12. Although 3-year-olds’ tendency to project the novel property to the artifact targets was comparable in the two conditions,
P = 0.79, there were differences in their projections to the
remaining animal targets. The 3-year-olds were more likely to
project the novel property to the other mammal targets if it had
been introduced in conjunction with the dog (M = 0.85, SD =
0.24) than in conjunction with the human (M = 0.53, SD = 0.46),
P = 0.02. The same pattern was observed with the nonmammal
animals. The 3-year-olds were also more likely to project the
novel biological property to plant targets if it had been taught on
a dog (M = 0.59, SD = 0.38) than on a human (M = 0.28, SD =
0.41), P = 0.03. In short, for 3-year-old urban children, “dog”
constitutes a stronger inductive base for reasoning about biological phenomena than does “human.”
It is worth noting, however, that 3-year-olds’ generalization from
the “dog” to the mammal and nonmammal animal targets is higher
in Experiment 2 than in Experiment 1. We suspect that the additional animal targets included in Experiment 2 promoted greater
focus on the category animal, which for 3-year-olds tends to include
speciﬁcally nonhuman animals (17, 18). The variability in 3-yearolds’ responses to the plant targets in the two experiments likely
reﬂects their uncertainty about the life-status of plants.

community, people are able to appreciate more than a single
construal of this relation, and different perspectives will become
highlighted in certain contexts (e.g., school vs. home) and even
under certain priming conditions (10). This observation is directly
relevant to the issue of conceptual development within the biological domain. We expect that adults, like children, retain an
appreciation of an anthropocentric view (which means, of course,
that this view is not cast aside during development). We also expect
that in urban technologically saturated communities, where direct
contact with nonhuman animals is relatively limited (30) and where
images of nonhuman animals in children’s books, discourse, and
media often take an anthropocentric cast (31), young children
encounter considerable support (intended or not) for an anthropocentric perspective as they seek to understand the relation
between human and nonhuman animals. Moreover, there is evidence that 5-year-old children are especially attuned to cultural
discourse about essentially biological phenomena (32). We suggest
that the anthropocentrism exhibited by urban 5-year-old children
is not only a by-product of their more limited exposure to the
natural world, but may also be passed on to them by adults in
their community.
Anthropocentric images are not conﬁned within city limits, but
the consequences of this style of input may be attenuated in rural
communities, where alternative perspectives may be more readily available and more explicitly encouraged. Where children’s
direct and engaged contact with the natural world is more extensive, an anthropocentric perspective may be less salient. In
ongoing work we are attempting to see if rural children will
adopt a human-centered perspective when exposed to anthropocentric primes.
We do not assume that a proclivity toward anthropocentrism is
universal. For example, in Native American communities (including the Menominee Nation and the Tzotzil Maya), humans’
place within the natural world is construed quite differently. In
these communities, where humans are seen as participants in an
intricately connected circle of living things, anthropocentric
construals are likely to be less prevalent not only in parent-child
discourse, but also in the media designed by native adults for
young children (33).
Additional research is required if we are to deepen our appreciation of how young children come to reason about the biological world. Developing converging measures and recruiting
them to identify the perspectives adopted by young children from
diverse communities will be important, as will broadening the
question, asking not only how children come to understand the
place of humans, but also the place of plants and nonhuman
animals in the natural world (18, 19, 34). Cross-linguistic evidence may be essential for honing in on the ways in which language reﬂects, as well as inﬂuences, our perspectives on
biological kinds (18, 35, 36). Finally, it will be important to analyze more fully the various cultural models and framework
theories about the natural world. For example, within any cultural community, the input to young children will range from
clearly anthropomorphized representations of animals to subtle
patterns of perspective-taking (1, 37). An important goal for the
future will be to capture more precisely these sources of input
and to identify their impact on children’s and adults’ reasoning.
In closing, if our fundamental perspectives on the natural
world—and the place of humans within it—are shaped by experience, cultural beliefs, and practices, then children from different backgrounds may harbor different perspectives, even by
the time they enter school. It is therefore important to identify
which perspectives children acquire earliest or with least effort,
and how these are shaped over development. Addressing this
issue and adopting a cross-cultural developmental approach is
central not only to theories of conceptual development but also
to science education (38–40). If we are to design effective science
curricula, it is important to understand the diverse perspectives
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Discussion
The current results offer unambiguous evidence that the anthropocentric pattern of reasoning observed in urban 5-year-old
children is not an obligatory initial step in reasoning about the
biological world. Instead, the results show that anthropocentrism
is an acquired perspective, one that emerges between 3 and 5
years of age in American children raised in urban environments.
This interpretation is consistent with evidence from two independent sources. First, beginning in the ﬁrst year of life, children distinguish animate objects (including human as well as
nonhuman animals) from inanimate objects, and invoke this distinction when making predictions about the behavior of objects
(21–27). We suggest that the 3-year-olds in our experiments also
invoked this concept of animacy in their reasoning about biological phenomena. Second, the current results, coupled with
those from 5-year-old rural children (3), underscore the view that
in every domain of human development, the path of acquisition
is importantly shaped by the input that learners receive.
Considered in this light, what is the most straightforward interpretation of our studies? We propose that anthropocentrism
does not represent the young child’s initial entry point for reasoning about the biological world, but that it is a learned perspective, and one that is likely supported more strongly in some
cultures and some contexts than in others. As we have pointed
out, there are differences among communities in the construals
favored when considering the relation between human and
nonhuman animals (28, 29). In addition, even within a given
4 of 6 | www.pnas.org/cgi/doi/10.1073/pnas.1004440107
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Materials and Methods
Participants. Sixty-four normally developing 3-year-old children (28 girls;
mean age 3.45 years) and 64 normally developing 5-year-old children (30
girls; mean age 5.15 years) whose ﬁrst language was English were recruited
from the Chicago area. Parents or guardians ﬁlled out consent forms approving their children's participation. An additional 20 children (17 3-yearolds; 3 5-year-olds) were excluded for (i) failure to respond correctly during
training (seven 3-year-olds: three in Experiment 1 and four in Experiment 2),
(ii) failure to extend the novel property from the base object (e.g., a human)
to the target object that matched that base (e.g., another human) (nine 3year-olds, including four in Experiment 1 and ﬁve in Experiment 2; three 5year-olds, including one in Experiment 1 and two in Experiment 2), or (iii)
failure to complete the test phase (one 3-year-old in Experiment 2).
Materials. Materials included (i) simple outline drawings of a human and a dog
(used in the teaching phase), (ii) six different ﬁnger-puppets (presented as
pairs in the training and test phases), and (iii) a series of 6-inch by 4-inch
laminated, color photographs of humans, animals, plants, and artifacts presented against natural backgrounds (9 in Experiment 1; 15 in Experiment 2;
presented in the test phase). Two photographs served as bases (human; dog) in
both Experiments 1 and 2. The remaining photographs (human, dog, robin,
bee, ﬁsh, tree, and watch in Experiment 1; the addition of bear, squirrel, eagle,
turtle, plant, and pencil in Experiment 2) served as targets.
Experiment 1 was primarily designed to investigate asymmetries in children’s projection of the novel biology property between human and dog. Experiment 2 was designed not only to replicate the ﬁndings of Experiment 1,
but also to assess 3- and 5-year-olds’ projection of the novel biological property to a larger range of targets, including mammals and additional nonmammal animals.

drawing andro in my picture of a dog! Will you draw andro in yours?” After
the child ﬁnished drawing in the property, we imposed a 2-min delay, during
which the child participated in unrelated play (e.g., puzzles).
Training phase. Next, the experimenter engaged the child in two practice trials,
designed to clarify the task for the child. The experimenter told the child that
she had brought with her some pictures and some “silly puppets.” She
explained that each puppet sometimes said the right thing, and sometimes
was very silly, and that the child’s job was to help her (the experimenter)
ﬁgure out which puppet was right. She then placed one puppet on either
side of the child’s line drawing (e.g., dog) and initiated a brief puppet show,
in which she posed questions and the puppets responded. To begin, she
asked, “What do we have here?” One puppet asserted (correctly), “That’s
a picture of a dog!” The other countered (incorrectly), saying, “No. That’s
not a picture of a dog!” The experimenter asked the child to decide which
puppet was right (the ﬁrst puppet) and to indicate their choice by pointing.
Next, the puppets “spoke” again. This time, the ﬁrst asserted (incorrectly),
“That’s a picture of a chair!” and the second countered (correctly), “No!
That’s not a picture of a chair!” Again, the child was instructed to point to
the puppet that was correct (this time, the second puppet). If the child
responded incorrectly, the experimenter repeated the puppet dialogue and
asked which puppet was right. If a child failed to respond correctly after
three repetitions, the child was excluded from further analysis.
Test phase. To begin the test phase, the experimenter showed the child all of
the target photographs, asking the child to identify each, and then providing
feedback. Next, the experimenter introduced each target sequentially, in
random order, with a puppet positioned on either side. For every question
the experimenter posed (e.g., “What do you think? Do X’s have andro inside?”), one puppet answered in the afﬁrmative (e.g., “Yes! X’s do have
andro inside”) and the other countered in the negative (e.g., “No! X’s do
not have andro inside”). The child’s task was to decide which puppet was
right. Response-neutral encouragement was offered after any response
(e.g., “Okay! Good for you!”). The experimenter then introduced another
target, this time ﬂanked by a different pair of puppets, and so on. The
order in which the puppet pairs appeared and the order in which each
“spoke” was counterbalanced. The experimenter recorded the child’s response to each target.
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Procedure. Children sat across from the experimenter in a quiet area of our
laboratory or their preschool. Half of the children at each age were randomly
assigned to either the human-base or dog-base condition. We use the dogbase to illustrate below. The procedure involved three phases, patterned
closely after Carey’s (2) original procedure.
Teaching phase. The child and experimenter each received a line drawing of
the base (e.g., a dog). The experimenter introduced a novel biological
property (e.g., “Dogs have andro inside them. Andro is roundish, greenish,
and it goes inside!”). She then handed the child a crayon, saying, “Look! I’m
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